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People keep talking about the com- 
ing of the Great Shakeout in the 
microcomputer industry—an event 

I don’t fear the shakeout as much as 
I do the coming of the Great Yawn, 
as microcomputing companies de- 
sign products with marketability 
rather than technological advance- 
ment as their primary objective. 
Look what has happened in the 

past few months. The IBM PC band- 
wagon has become so crowded that 
even the most astute micro watcher 

another. Granted, a few entries do 
offer us something above and beyond 
the Big Blue, but overall, the effect 
of this lemming march chills anyone 
who sees the potential in personal 
computers. 
From software developers we 

hear that the PC-compatible explo- 
sion brings a much needed standar- 
dization to the industry. Indeed, we 
see the results when software 
houses devote all their energy to 
producing programs for one ma- 
chine rather than dividing develop- 
ment efforts over an array of proces- 
sors. Particularly, integrated soft- 
ware shows rapid progress in ex- 
tending the power of applications to 
the user. But envision what effect 
these packages would have if imple- 
mented on a machine that delivered 
truly advanced technology, instead 
of on a series of compatible machines 
notable only for their similarity. 
While the pursuit of the dollar in 

a capitalistic society has brought us 
products that have changed our 
lives for the better, it has also 
brought us spinoffs without innova- 
tion that deliver dollars to the com- 
pany but nothing new to the buyer. 
Perhaps a cabbie on duty during 
Comdex, a show for computer 
dealers, summed up the current lack 
of innovation best: “All I have 

The Coming of 
The Great Yawn 

continually just around the corner. 

can’t distinguish one player from . 

mh) ON eS 

learned this week is that the PCjr 
ist worth much and that it will 
probably sell a million.” Rather than 
a choice between different imple- 
-mentations of an exciting technology, 
we are offered mediocrity in an ex- 
pensive marketing guise. 
Personal computers aren’t soap 

products and shouldn’t be designed 
as if they were. Face it—a bar of 
soap is a bar of soap; altering the col- 
or, size, and suds factor really 
doesn’t change its fundamental pur- 
pose. A personal computer, how- 
ever, is a productivity tool in its in- 
fancy. Its fundamental purpose is to 
enhance our lives by joining the ca- 
pabilities of machines and humans in 
a powerful synergy. The potential of 
that purpose exceeds that of other 
major innovations such as the air- 
plane, telephone, and television. To 
achieve that purpose demands more 
than setting marketing objectives 
and designing machines to snare the 
most consumer dollars for the least 
amount of development effort. 
A catchy name, a gimmick or two, 

and lots of advertising always help 
a worthwhile product; the danger 
comes when marketing is all there 
is to the product. When a trip to a 
major computer show resembles a 
stroll through the laundry aisle of a 
supermarket, it’s time to question 
the commitment of companies to the 
advancement of the best in personal 
computer technology for all of us. If 
Comdex was any indication, we may 
have to wait some time before a 
company emerges that is cour- 
ageous enough to design a product 
that delivers the technological 
power personal computers promise. 
Until then, we must continue to 
push manufacturers for more inno- 
vative microcomputing products and 
less mass-marketing mediocrity. 

Pamela Clark 
Editor in Chief 





They’re both IBM Personal Computers. 
And they’re the same. Only different. 

The system that’s on the left is the 
ideal solution for a person who wants to 
be creative, efficient and improve his or 
her personal productivity. 

ee So is the other one. 
— The system on the left incorporates 

the quality, the reliability and the 
technological excellence that have made 
IBM a computer leader for over 30 years. 

So does the other one. | 
So which is which? Simple. 
On the left is the IBM Personal 

omputer, starting with 64KB of user 
memory (expandable to 640KB) and 

two optional 514" diskette drives. 
It can easily satisfy your 
computing needs at the 
office, at home or in school. 

“With 5 expansion slots, 
it gives you room to grow. 

(You can even make it function 
like the computer shown on the right 
by adding an expansion unit that 
houses one or two 10-million-character 
fixed disk drives.) } 

This system can run most of the 
same software and accept most of the 
same IBM hardware as the computer on 
the right. And its price/performance 
is nothing less than remarkable. 

Ee. 

se 

Reese ecarsay 
Sana Nora 

The IBM Personal Computer 
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~ On the right is the IBM Personal 
Computer XT, starting with 128K 
of user memory (expandable to 640KB), 
a 54" 360KB diskette drive plus a 
standard 10-million-character 
fixed disk drive that’s already built in. 

For a businessperson with 
heavyweight data requirements, the - 
XT packs a lot of power, because it 
can store the facts, figures, names 
and numbers you need to know. 

(Instead of going from diskette to 
diskette, you can have up to 5,000 pages of 
text or up to 100,000 names and addresses 
conveniently stored in one place.) 

And by adding an expansion unit wit 
a second 10-megabyte fixed disk drive, 
you get even more high-volume 
capacity from the system. 
XT can run most of the same © 
software and accept most of the 
same IBM hardware as the computer 
on the left. And its price/performance 
is nothing less than remarkable. 

But for you to choose, there's a lot 
left (or right) to learn about both 
members of this growing family. Visit 
your authorized IBM Personal Computer 
dealer. To learn where, call 800-447-4700. 
In Alaska or Hawaii, 800-447-0890. 

And see which tool for modern 
times is right (or left) for you. 
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INTRODUCING DATA BASE MANAGER IIT FROM ALPHA. 
T’S FOR PEOPLE WHO HAVE THEIROWN IDEAS 

ABOUT WHICH SOFTWARE SHOULD BE INTEGRATED. 

ere’s a proposition for you. 

First thing tomorrow, throw out at least one of your favorite com- 
puter programs. Maybe your word processor. Maybe your spread- 
sheet. Maybe both. Just make sure it’s something you like, and that 
you've spent some time learning it. 

Now, start from scratch with programs you don’t know. Ones that 
force you to give up features you depend on now. 

Interested? 

Well, if you plan to get in on the current “integrated” software 
rage, that’s what you'll have to do. Because most integrated software 
systems only work with software from one manufacturer. 

Ifyou think that’s too much to ask, then Data Base Manager II 
from Alpha is for you. 

It starts by giving you an enormously powerful and elegantly 
approachable data base system. One that’s menu driven and 
responds to simple, English-like commands. But one that’s also truly 
fast. With all the advanced features you'd expect from a top-notch 
data base management system. 

Plus, you get extended DBMS features like phonetic word search, 
built-in form letter, and date calculations. And a painless way to file 
data transferred to your PC from other micros, mainframes or infor- 
mation utilities. 

And then it lets you do something else. It lets you totally integrate 
your word processor, and your spreadsheet program, instantly 

So you can quickly call up and manipulate any information. Then 
move it over to VisiCalc,® 1-2-3"“or Multiplan™ for calculations. 
Then shuffle it over to WordStar,® EasyWriter” or Volkswriter ~ for 

10 March 1984 Popular Computing 

word processing. Without re-entering data. And without complex 
commands. 

In fact, Data Base Manager II lets you integrate nearly any combi- 
nation of the word processing and spreadsheet programs that run on 
the IBM PC or XT. 

The prestigious software journal, 7he Rosen Electronics Letter, 
says Data Base Manager II’s unique capabilities “unify some of 
the best of the productivity packages already on the market... 
This is a signal achievement.” 

You'll say that this 
is the way personal 
computing is supposed 
to work in the first place. 

See the remarkable 
new Data Base Manager II 
today. Call us toll-free at 
1-800-451-1018 (in Massachu- 
setts call 1-617-229-2924 collect) 
for the name of the Alpha Software 
Dealer nearest you. 

DATA BASE MANAGER II FROM 

SOFTWARE CORP. 

30 B Street, Burlington, MA 01803 ~ 
TM signifies manufacturer's trademark. ® signifies manufacturer's registered trademark. © 1983 Alpha Software Corp. 
“DBM II directly reads and writes Lotus 1-2-3 Worksheet (WKS) files. No translating is required. 
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Vive la Difference 
Dear Editor: 
The apple used in the illus- 

tration on the cover of your 
December 1988 issue is not a 
McIntosh— it is a Red Deli- 
cious or one of the selections 
of this fruit variety. Also 
please note the spelling of 
McIntosh as used in horti- 
cultural literature. 
John W. Mastalerz 
Professor of Floriculture 
Pennsylvania State 
University — 
University Park, PA 

You’re right about the Red 
Delicious, but Apple Com- 
puter Inc. spells the name of 
its new computer the way we 
did: Macintosh. 

A Second Opinion 
Dear Editor: 

I want to take you to task 
for the disservice that you did 
to the Apple Business Graph- 
ics program in your Novem- 
ber 1988 (page 116) article. 
You offered a good explana- 
tion of how the package 
works, but when you came to 
“some problems” you gave 
incorrect information. 
The Apple Business Graph- 

ics package is not limited in 
its ability to talk to plotters. 
The drivers that come with 
the package are not the only 
options available to you. The 
dealer selling Apple Business 
Graphics must configure it 
for you after you buy it. He 
should have the Printer Plot- 
ter Install Kit (called PIK) by 
Business & Professional Soft- 

Photograph by Ed Crabtree 

aa 

Apple’s publica- 
tions manager 
named the Macin- 
tosh after his 
favorite variety of 
Apple. His 
misspelling stuck 
(see page 98). — 

ware (143 Binney St., Cam- 
bridge, MA 02142), who de- 
signed the package for Apple. 
You said that PIK doesn’t 
work on the Ile. Not so! You 
said that the Epson MX-80 
has problems. Not so! 

I purchased an Apple Ile 
with a Super Serial card (re- 
quired for plotters), a Fourth 
Dimension parallel card, a 
Hewlett-Packard 7470A plot- 
ter, and an Epson MX-80 
with Graftrax Plus. My sys- 
tem works fine. 
Alan Kinstler 
Cincinnati, OH 

Two Books by Sommer 
Dear Editor: 
The article ‘‘Does Perfect 

Writer Rate a Halo?” (Nov- 
ember 1983, page 224) stated 
that author Elyse Sommer’s 
book Processing Better Busi- — 
mess Prose was available 
from Chilton. To save readers 
time and money writing to us 
for the book or searching the 
bookstores, we’d like to set 
the record straight. We are 
publishing two books by 
Sommer: Perfect Writer Made 
Perfectly Clear in March 1984 
and The On-Screen Writing 
Handbook: Processing Better 
Business Prose in late 1984. 
Alan F. Turner 
Editorial Director 
Chilton Book Company 
Radnor, PA 

Enjoyed Coverage 
Dear Editor: 

I bought your September 
1983 issue at a store and was 
very impressed with the 

series of articles on computer 
languages. I have pro- 
grammed in at least seven 
languages, including four of 
the eleven in those articles, 
and the comments on the lan- 
guages I know were very ac- 
curate. Keep up the good 
work. 
David A. Pitts 
La Jolla, CA 

Mainframe Power 
Dear Editor: 

I almost fell out of my chair 
when I read William Bar- 
den’s article on home pro- 
gramming in your August 
1983 issue. He asserts that 
with a home computer one 
has more power at one’s 
fingertips than the typical 
computer science student at 
a university. 

I am such a typical student, 
and I have an Amdahl 470 
and three VAX-11s available 
to me 144 hours a week. Sure, 
sometimes I have to put my 
PL/I programs in a three- 
hour compiler queue, but if 
Mr. Barden knows of a home 
system that can do in a year 
what these four machines do 
in 10 minutes, please have 
him call me collect so I can 
buy stock in the company! 
Steven R. Fox 
West Virginia University 
Morgantown, WV 

Mind-Mirroring Software 

| Dear Editor: 
Dan Watt’s Educational 

Computing column on “Mind- 
Mirroring Software’ (October 
1983, page 65) was certainly 
interesting, particularly the 
idea of using the computer to 
study the cognitive processes 
of the mind. However, there 
were a couple of potentially 
confusing points which should 
be clarified. 
The author begins by 

stressing the importance of 
understanding the processes 
of learning. He then focuses 
on computer programs used 

for studying problem solving. 
-While “learning” and “prob- 
lem solving” should certain- 
ly be considered complemen- 
tary or interactive processes, 
they are still not, given cur- 
rent theory, the same. 

In describing the Scholar’s 
Notepad it is claimed that 
“every step” in the solution of 
a problem is recorded. My 
feeling is that this claim is 
premature. Attempts to 
study human cognitive pro- 
cesses by means of computers 
use one modality that is more 
tangible, measurable, and ob- 
servable to represent the ac- 
tual phenomenon. At best 
this is a hit-or-miss effort and 
exact correspondence is not 
guaranteed. It should be re- 
membered that “learning”’ 
and “problem solving” are 
hypothetical psychological 
constructs which represent 
biological processes that take 
place in the person and can- 
not be observed directly. 
Richard H. Bushong 
De Kalb, IL 

Mr. Bushong is certainly 
correct in pointing out the 
hypothetical nature of terms 
such as “learning” and 
“problem solving.” My article 
described some preliminary 
attempts to use computers to 
record, organize, and make 
visible some of the steps in- 
volved in an individual’s 
problem-solving process. My 
conjecture is that if these at- 
tempts are successful, com- 
puters could have a powerful 
effect on the ways people 
learn and understand and 
modify their own problem- 
solving strategies.—Dan Watt 

Popular Computing welcomes your 
feedback regarding articles that ap- 
pear in this magazine as well as 
your comments about the personal 
computing field in general. Write to 
Letters, Popular Computing, POB 
397, Hancock, NH 03449. (Due to 
the number of letters received, we 
cannot respond individually.) 
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Introducing COMPAQ PLUS, 
the first high-performance portable 

_ personal computer. 

he makers of the COMPAQ™ 
Portable Computer, the indus- 

try standard, announce another 
breakthrough—the COMPAQ PLUS™ 
Portable Personal Computer. No other 
personal computer can handle so much 
information in so many places. 
The new COMPAQ PLUS offers the 

power of an integrated ten-megabyte 
fixed disk drive in a portable. You get 
problem-solving power that no other 
personal computer can match. 

Plus a bigger payload 

How much is ten megabytes? 
Enough to tackle jobs that can’t be 

conveniently handled on most personal 
computers. 

Information that would 
fill your company’s ledgers can 

be stored on the fixed disk drive of the 
COMPAQ PLUS. 

A mailing list of 100,000 names, 
addresses, cities, states, and Zip codes. 
A full year of daily prices for every 

stock on the New York exchange. 
Inventory records on a quarter mil 

lion items. 
The entire San Francisco phone 

book. And room left over for Peoria. 
The fixed disk drive keeps all the 

information seconds away, ready to 
be searched, sorted, retrieved, ana- 
lyzed or updated. 

Plus better use of your time 

The integrated fixed disk drive will 
store programs. That means your most 

copies. 

used programs and data can be perma- 
nently kept in the COMPAQ PLUS, 
ready to call up and run. 
With programs permanently stored, 

the COMPAQ PLUS becomes a well- 
informed traveling companion, a tool 
to help you apply your best thinking 
anytime, anywhere. 
You could store a complete library of 

accounting programs on the disk— 
payables, receivables, general ledger, 
and payroll—with the company’s 
books. 
You could store an inventory control 

program with your inventory records 
and a list management program with 
your mailing list and a filing program 
with your personnel files. 
The COMPAQ PLUS is also 

equipped with a 360K byte diskette 
drive for entering new programs, copy- 
ing data files, and making backup 

Plus more programs 

More programs means more 
versatility. And the COMPAQ 
PLUS is impressively versatile 
because it runs all the popular 
programs written for the IBM’ 
Personal Computer XT, avail- 
able in computer stores all over 

no modification whatsoever. 
And the high-capacity portable mul- 

tiplies the productivity of every pro- 
gram it runs. Your inventory and its 

The COMPAQ a 

PLUS runs all 
the popular pro- 
grams written for the 
IBM Personal Computer XT. 

the country. And they run as is, with 

control programs can go with you to 
the factory. Your books and your 
accounting programs can go with you 
to a board meeting. Your building specs 
and your project management pro- 
grams can go with you to the construc- 
tion site. | 

You’re buying a computer to solve 
problems. Why not have more 
problem-solving programs to choose 
from? 

Specially a 
designed shock 
isolation system protects the fixed 
disk from jolts. - 

Plus a traveler’s toughness 

Life can be tough on the road. A true 
portable has got to be tougher. The 
COMPAQ PLUS is. : 

Its integrated fixed disk drive is unique, 
designed specifically to travel. Rough 
roads and hard landings don’t bother it 
because of a specially designed shock 
isolation system that protects the disk 
from jolts and vibration. 

All the working components are 
surrounded by a uniquely cross- 

membered aluminum frame. This 
structure, common in race car ' 
design technology, strengthens it 
side-to-side, front-to-back, and top- 

to-bottom. 
The outer case is made of LEXAN’, 

the same high-impact polycarbonate 
plastic used to make bulletproof win- 
dows and faceplates for space suit 
helmets. 
Does a portable personal computer 

really have to be this tough? Take 
a good look at your briefcase and 
then decide. | 

ee 
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| Plus ease of use The problem-solving power of a high- 
The COMPA OPE USis Hewhere performance desktop personal computer can COMPAQ PLUS 

now go where you need it. epee 
Specifications counts. . 

The display screen is big. Nine inches 
diagonally. Big enough to show a full 
25-line-by-80-character page that’s easy 
to read even if you’re leaning back in 
your chair. 
The keyboard is full-sized and 

L typewriter-style for easy control. 
} With its built-in display, the 

i iE ole Storage 
L] One integrated 10-megabyte fixed 

disk drive 
L] One 360K byte diskette drive. 

Software 
[J Runs all the popular programs 

written for the IBM XT. 

COMPAQ PLUS makes a smooth, 
7 low profile on your desk, not an ob- 

stacle that you have to talk around. 

Memory 
L] 128K bytes RAM, expandable to 

640K bytes 3 

Plus an easy way to get started Display 
L] 9-inch diagonal monochrome 

screen 
LJ] 25 lines by 80 characters 
L] Upper- and lowercase high- 

resolution text characters 
L] High-resolution graphics 

If you’re buying your first personal 
| computer and you’re not sure how 

. much capacity you need, your choice 
, is easier now. 

Start with the COMPAQ Portable 
a with single or double 320K byte disk- 
5 ette drives. If you need more capacity 
q later, upgrade to the COMPAQ PLUS. 
. A conversion kit is available that 

turns the COMPAQ Portable into a 
COMPAQ PLUS, complete in every 
detail and capability. 

Interfaces 
L] Parallel printer interface 
L] RGB color monitor interface 
L] Composite video monitor 

interface 

It’s got high-resolution graphics and LI RF modulator interface 
text on the same screen. A detached 
keyboard. Programmable function 
keys. Expandable memory. Dozens of 

Expansion board slots 
Plus a lot more _] Two IBM-compatible slots 

The COMPAQ PLUS also works with | other features that simply make it do a Physical specifications 
optional printers, plotters, and com- better job of personal computing. C1 Totally self-contained and 
munications devices designed for IBM’s And when you see all that the portable 
personal computer family. COMPAQ PLUS has to offer, you’ll LI 20"W x 8%"H x 16"D 

It has two IBM-compatible slots for be pleasantly surprised by the price. 
adding optional expansion boards. The fact is, it costs hundreds less than 

: With companion programs, they’ll let | comparably equipped desktop personal 
ou share information with a network | computers. 

y Pe For the name of the : of personal computers in your office, See the first high-performance porta- : t : | he COMPA Authorized Dealer nearest | communicate with your headquarters | ble personal computer. The C O 
b | you, call 1-800-231-0900. 

computer files while you’re away, or PLUS—performance, programs, pro- 
i add memory capacity if your needs ductivity. Plus problem-solving power. 

©1983 COMPAQ Computer Corporation 
grow. COMPAQ™ and COMPAQ PLUS™ are trademarks of 

COMPAQ Computer Corporation. 

The COMPAQ Portable, the industry standard | The new COMPAQ PLUS, the first high- ae ates les efinceruational Business 
in portable personal computers. w performance portable personal computer. w LEXAN® is a registered trademark of General Electric Company. 

 : ss LOMPAL 
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: TRS-80™ (Model I, II, III, or 16) ¢ APPLE™® IBM™e OSBORNE™e CP/M™ 

es 
By co al SATISFACTION GUARANTEED 

Every VERSABUSINESS™ module is guaranteed to outperform all other competitive systems, 
and at a fraction of their cost. If you are not satisfied with any VERSA BUSINESS™ module, you 
may return it within 30 days for a refund. Manuals for any VERSABUSINESS™ module may be 
purchased for $25 each, credited toward a later purchase of that module. 

To Order: 
Write or call Toll-free (800) 431-2818 
(N.Y.S. residents call 914-425-1535) 

* add $3 for shipping in UPS areas * add $5 to CANADA or MEXICO 

* add $4 for C.O.D. or non-UPS areas * add proper postage elsewhere 
qe j j i VISA Circle 34 on inquiry card. —_ 

DEALER INQUIRIES WELCOME 
All prices and specifications subject to change / Delivery subject to availability. 
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| am an Apple II Plus user 
who has recently acquired 
a Gemini 10 printer. The 
problem is that | cannot | 
find any software that 
will allow me to make full 
use of all my printer's 
functions, such as italiciz- 
ing a single word in a 
paragraph or shifting to 
-super- or subscript mode 
for a single character. 
When I wrote to the 
printer company, they 
suggested I consult my | 
Gemini dealer, who in 
turn suggested | write to 
the company. 
Christopher Sperandio 
New Rochelle, NY 
Many word-processor pro- 

grams support the italics, 
subscript, and superscript 
functions that you desire. The 
problem in implementing 
these functions on your 
printer lies in the printer- 
driver subroutine in your 
word processor. 
Most word-processing pro- 

grams have a setup or initial- 
ization routine that con- 
figures the software to your 
particular hardware. This 
routine needs to know, 

- among other things, the slot 
or port where your printer is 
located, the type of printer, 
whether the printer requires 
a linefeed after a carriage 
return, and the type of screen 
or terminal you have. After 
this routine is run, the pro- 
gram is properly configured 
to your particular equipment. 
Word-processing programs 

usually support the more 
popular printers. If yours is 
not listed in the documenta- 
tion, provisions are made to 
incorporate a printer-driver 
program. Such a driver is an 
assembly-language program 
that sends the proper control 
codes to your printer to 
enable the desired functions. 
If you are not comfortable 
with assembly-language pro- 

_ gramming, write to the soft- 

ware company that produced 
your word-processing pro- 
gram and ask them for a 
printer-driver “patch” for 
your word processor that will 
Support your Gemini 10° 
printer. 

I plan to purchase a Sony 
Profeel TV Component 
System and to use the 
monitor as part of my 
future home computer 
setup. The Sony specifica- 
tions sheet mentions the 
possibility of connecting 
this monitor to an IBM 
PC through an optional 
PC-701 interface. Would 
you recommend this as a 
practical approach in 
terms of resolution when | 

my main application will 
include word processing? 
Jacques Presseault 
Kirkland Lake, Ontario 
Canada 
The Sony Profeel TV sys- 

tem is an excellent unit for 
television images. However, 

Its horizontal resolution spec- 
ification of 350 lines is sig- 
nificantly less than that of 
many of the “high-resolution”’ 
monitors designed for use 
with the IBM PC. 
Considering each horiztonal 

line as a pixel, or picture ele- 
ment, 350 lines would allow 
the display of approximately 
60 characters per line (based 
on a typical 5-pixel character 
width and 1-pixel spacing). 
Several monitors on the mar- 
ket have a horizontal resolu- 
tion of 690 pixels and can dis- 
play in excess of 80 charac- 
ters per line, which is the 
recommended screen width 
for word-processing applica- 
tions. 
Another factor is the size of 

the character itself. A charac- 
ter on a 12-inch diagonal 
screen will appear 2.25 times 
larger on the 27-inch diagonal 
screen. This might be annoy- 
ing on a screen full of text. 
Furthermore, sitting ex- 

tremely close to a large- 
screen color television has 
never been a good idea, 
especially for long periods of 
time. 
While the economies of 

using the Profeel as a moni- 
tor for the PC certainly make 
sense, practical experience 
recommends a separate moni- 
tor for optimum results. 

As a technical writer and 
would-be graphics pro- 
grammer, | am faced with 
the dilemma of which 
printer to buy. It seems | 
would need two 
printers—one for letter- 
quality printouts of text 
and one for graphics 
work. | am wondering, if 
a graphics printer can 
almost fill a 7 by 9 matrix 
with microdots, wouldn't 
it be possible to design a 
print-head mechanism 
that would create crisp 
characters in that same 7 
by 9 space? 
Steve Hash 

- Concord, NC 
Many manufacturers of dot- 

matrix printers have recog- 
nized the need for better 
print quality and are respond- 
ing. Some offer ‘“corres- 
pondence”’ quality at a lower 
speed than standard text, and 
the print looks very good. 
There is essentially no 
evidence of the dots, but the 
line width of the characters is 
slightly thicker than that pro- 
duced on a standard type- 
writer. 
Mechanical complexity 

limits the density of the print 
wires. If you look closely at 
a graphics printer that “fills | 
the space with microdots,” 
you will see the same densi- 
ty as with characters. The 
single letter against a white 
background gives the illusion 
of less density, and in fact, 
fewer dots are required to 
form a letter than to fill the 
complete space. 

As an example of the con- 
stant Improvement in printer 
technology, Mannesmann 
Tally has recently introduced 
the Spirit-80 with a printhead 
featuring square wires in- 
stead of the traditional round 
wires. The square edges pro- 
duce sharper characters than 
the round wires. 

How can a game program- 
mer using an Apple Il 
Plus make his codes im- 
possible to copy? 
Hien Thanh Nguyen 
Halifax, Nova Scotia 
Canada 
A multitude of disk copy- 

protection schemes are avail- 
able for the Apple II, utiliz- — 
ing both hardware and soft- 
ware techniques. Many of 
these schemes modify the 
disk operating system (DOS) 
so that standard copying pro- 
grams will be unable to read 
the data correctly. To success- 
fully create a copy-protected 
disk, a knowledge of the Ap- 
ple II Disk Operating System 
is necessary. A good refer- 
ence is Beneath Apple DOS 
by Don Worth and Pieter 
Lechner, published by and 
available postpaid for $21.95 
from Quality Software (21601 
Marilla St., Chatsworth, CA 
91311, (213) 709-1721). 
The book describes the 

structure of DOS, explains 
how the disk is organized, 
gives hints on customizing 
DOS, and outlines the concept 
behind some copy-protection 
methods. There is plenty of 
information in this book and 
it will make a valuable addi- 
tion to your library. 
Besides the dozens of ways 

of modifying DOS using soft- 

Ask Popular is a monthly column 
in which we answer general ques- 
tions about small computers. Send 
your questions to: Ask Popular, 
POB 397, Hancock, NH 03449. 
(Due to the large number of letters 
received, we cannot answer each 
question with a personal letter.) 
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ware, there is the concept of 
a hardware key. Such a device 
could plug into the game con- 
troller socket and be “read” 
by the program. This device 
would generate a unique code 
identical to one built into the. 
program. During program 
booting, the codes would be 
compared. Unless there was 
a perfect match, the program 
would not run. 
Another protection method 

centers around a disk-encryp- 
tion system. Winner’s Circle 

.»,, 2816 Telegraph Ave., Berke- 
. ley, CA 94705, (415) 845-4814) 
» offers a $60 system that is 
claimed to be immune to the 
most popular copy programs. 

‘After reading your 
description of “Flipping 
‘the Floppy” in the May 
_1983 issue (page 112), 
decided to experiment 
with using the flip side of 
a single-sided disk, but | 

cut only the write-protect 

3.2.1, DOS 33 
PASCAL ®, and CP/ 

@ Features a track zer 
microswitth 8 

® A high quality unit 
providing quiet reliable 

notch on the opposite 
side. | did not follow your 
instruction to punch new 
index hole windows in the 
disk jacket. However, this 
flip side works perfectly 
as far as | can tell. Can 
you explain this? 
Navin Vishalpura 
Albany, GA 
Floppy disks are formatted 

to define specific areas for 
data storage. Formatting is 
the process of dividing the 
disk into tracks and sectors. 
_The sectoring of a disk can 

be accomplished by hardware 
or software. If hardware sec- 
toring, or “hard sectoring,’ is 
used, a series of holes is pro- 
vided on the disk to indicate 
physically the edge of each 
sector. A light-emitting diode 
(LED) and a phototransistor 
are used to detect each edge. 
For example, a 10-sector disk 
would have 10 holes equally 
spaced around its circum- 
ference and one hole offset to 

establish a starting point. 
This latter hole is known as 
the “index hole.” 
A “soft-sectored” disk, on 

the other hand, has only an 
index hole. Specified data 
bytes are written to indicate 
edge boundaries, and the 
index hole may not be re- 
quired at all. The disk operat- 
ing system reads the disk and 
determines the sector loca- 
tion. 
Because the index hole was 

not needed when you flipped 
the disk, your system uses a 
soft-sectored format. You can 
also use hard-sectored disks 
on your soft-sectored system, 
in this instance. 
While on the subject of flip- 

ping disks, several comments 
should be made to clear up 
some misconceptions. The op- 
posite side of a disk is suitable 

_ for use and, in most instances, 
will result, in no problems. 
However, here are some 
points to consider if you 
decide to use the flip side. 
The manufacturing process 

is usually designed to produce 

double-sided, double-density 
(DSDD) disks. The difference 
lies in the certification. A 
DSDD disk is certified to be 
100 percent error free on both 
sides. A single-sided disk has 
only one side certified. It may 
be the same physical disk and 
be just as good on the other 
side but is not guaranteed by 
the manufacturer. There is a 
small chance of a bad sector 
or track on the flip side. 
More important than the 

quality of the disk is the fact 
that when it is flipped over, it 
rotates in the opposite direc- 
tion. The liner of the disk 
Jacket, in addition to provid- 
ing lubrication, contains small 
pockets to trap dust and 
debris. As long as the disk 
spins in the same direction, 
this dust is retained in the 
pockets. When rotation is re- 
versed, however, there is a 
chance that some of this dust 
can be dislodged and increase 
disk and head wear. 
Also, the disk drive has a 

felt head load pad _ that 
presses on the disk side op- 

(714) ¢ 953- 7622 
operation 

DOS 3.2.1 and DOS 33 are regictered — 
@ Extended 12 month trademarks of Apple Computer _ 

Wal ranty Corporation. PASCAL is a trademark of 
USCD. CP/M is a registered trademark of 

__ Digital Research Poperaton ORANGE WOOD BUSINESS CENTER 
1/01 East Edinger, Suite E12 
Santa Ana, CA 92705 

INTERNATIONAL OFFICE: PINES TRADING ESTATE Broad Street, Guildford Suey, GG3 3BH 
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posite the data to insure con- 
tact with the head. In normal 
use, this pad picks up oxide 
from the flip side of the disk. 
When the disk is flipped, this 
potentially abrasive pad is 
now rubbing across the data 
on the first side. 

In summary, the probabil- 
ity of successfully recording 
data on the flip side of a 
single-sided disk is much 
higher than the probability of 
destroying the data by dirt 
and abrasion. It really 
depends on the amount of 
time that the disk is used. 
Using the flip side for back- 
up purposes is a safe way to 
conserve disk space but it is 
not safe for a program that is 
used often. 

I need to use joysticks in 
some of the programs I’m 
writing for my Com- 
modore 64. Can you tell 
me what program 
statements are required? 
Kevin Lilly 
Breese, IL 
Reading the joystick posi- 

tion on a Commodore 64 can 
be easily accomplished with 
only a couple of BASIC state- 
ments. However, some back- 
ground information i is neces- 
sary. 
The Commodore 64 uses 

Atari-type joysticks, which 
consist of four switches. Since 
two adjacent switches can be 
closed at one time, it is possi- 
ble to read eight unique posi- 
tions of the joystick. These 
positions are converted to a 
data word in a register 
located in the 6526 Complex 
Interface Adapter (CIA) chip 
inside the computer. Register 
A, located at decimal address 
56320, is connected to control 
port 2, and register B, located 
at decimal address 56321, is 
connected to control port 1. 
Only the lower half of this 
data word is used to indicate 
position, and the logical AND 
statement must be used to 
block out or mask the un- 
wanted bits. 
The required BASIC state- 

ments are J1=PEEK(56321) 
AND 15 for the port 1 joy- 
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stick and J2=PEEK(56320) 
AND 15 for the port 2 joy- 
stick. The values returned for 
J1 and J2 are somewhat cum- 
bersome and can be simpli- 
fied by the inclusion of a NOT 
statement: ) 
JI1=NOT PEEK (56321) 

AND 15 and J2=NOT 
PEEK(56320) will return the 
following values: 

North (up) 
South 
West 
East 
Northwest 
Southwest = 6 
Northeast = 9 
Southeast = 10. 

To read the fire button, the 

Si sie 

O1 00 BN eS 

following statements will 
return the value 1 when 
pressed and 0 when not 

| pressed: 
S1 = —(PEEK(56321) 

AND 16)=0) 
S2 = —((PEEK(56320) 

AN se 16)= ®) 

Il have a TRS-80 Model | 

with Level 2 BASIC and 
16K bytes of user 
memory. How can I get 
high-resolution graphics? 
Justin Dreier 
Hubbard, IA 
There is a way to enhance 

the graphics resolution of 
your TRS-80 Model I. The 
Model I graphic display is 
memory mapped, and much 
internal hardware and soft- 
ware modification would be 
necessary to reconfigure it. 
An easier way to obtain high- 
resolution color graphics is to 
use a graphics adapter. 
One such unit is sold by 

Micromint (561 Willow Ave., 
Cedarhurst, NY 11516 (800) 
645- 3479). Koa as E-Z Col- 
or, it is available as a kit for 
$219, and assembled and 
tested for $249. Another fully 
assembled and tested unit, 
called Chroma-trs, is sold by 
Micro Control Systems (1590 
Broadway, Hewlett, NY 
11557 (516) 569-4390). 
Chroma-trs retails for $199. 
These adapters feature a 

resolution of 256 by 192 pix- 
els (dots), 16 colors, an alpha- 
numeric mode, and three 

graphics modes. A graphics 
software package comes with 
each unit, and a separate col- 
or monitor or television set is 
required. 

A major manufacturer 
specifies the following | 
relative humidity re- 
quirements for its com- 
puter: operating, 10 to 
80% noncondensing; 
storage, 10 to 90% non- 
condensing. If | violate. 
these requirements, what 
consequences should I ex- 
pect as to system perfor- 
mance and warranty? 
Gerald R. Davidson 
Evanston, IL 
Relative humidity is de- 

fined as the amount of mois- 
ture in the air at a given 
temperature divided by the 
amount of moisture that the 
air could hold if it were fully 
saturated at that tempera- 
ture, and it is expressed as a 
percentage. 
The most noticeable effect 

of low relative humidity is 
easy generation of static elec- 
tricity. Almost everyone has 
experienced a mild shock in 
cold weather when walking 
across a carpet and touching 
a metal object. The absence of 
moisture in the air decreases 
its conductivity, allowing 
potentially several thousand 
volts to build up before dis- 
charging. If the metal object 
touched were an improperly 
grounded computer, severe 
damage to the integrated cir- 
cuits could result. 
A long-term result of low 

humidity is the drying effect 
on certain components. The 
insulation used in power 
transformers, disk drive 
motors, and wiring can dry 
and crack, creating potential- 
ly hazardous conditions. 
The other environmental 

extreme is excessive humid- 
ity. Should moisture get in- 
side a computer, corrosion can 
result. Impurities, left on the 
board during the manufactur- 
ing process, as well as dust 
and dirt, mix with water to 
form corrosive acids. Areas 
prone to corrosion include the 
printed-circuit board traces, 
sockets, and connectors. More 
expensive computers use 

sealed connectors, gold-plated 
contacts, complete solder 
masks, and hermetically 
sealed transformers to mini- 
mize corrosion effects. 
Consider the “steam” on 

the bathroom mirror after a 
hot shower. This is moisture 
in the air condensing on a cool 
surface. Bringing a computer 
from a cold car into a very 
humid room can cause the 
same kind of condensation to 
form on metal parts inside the 
computer. When transporting 
a computer in cold weather, 
keep this in mind. 
Normal humidity levels 

have a minimal effect on com- 
puter performance, and a 
good rule to follow is to main- 
tain the computer environ- 
ment at your comfort level. 

What is a DAA (data ac- 
cess arrangement) and 
how is it used? 
Eddie J. Randle 
Lubbock, TX 
The telephone company is 

very particular about the 
equipment that is connected 
to its lines. Specific maximum 
power levels at all frequencies 
must be maintained to avoid 
cross talk and distortion. A 
data access arrangement 
(DAA) is a device that is con- 
nected between the telephone 
line and the equipment 
(usually a modem) to limit the 
output power so that it does 
not exceed these power levels. 
Such devices can be rented 
from the telephone company 
and are required when a 
direct-connect modem is at- 
tached. Acoustic modems 
(modems connected to the 
phone line by means of the 
telephone handset) and 
modems rented from the 
phone company do not re- 
quire the use of a DAA. 

Recently, a decision by the 
Federal Communications 
Commission (F'CC) permitted 
qualified manufacturers to 
provide the DAA functions 
within their equipment. In 
addition, DAAs are sold by 
approved independent sup- 
pliers. An FCC registration 
number is required on all 
such equipment and appears 
on all direct-connect modems 
on the market today. oO 
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pictures to communicate. Symbols representing ee _ before the written word, when 
% 

q ' people used | ee 

SERA oer: ean S 

entire -\, /. ideas were easy to <@§> see and understand. And the people were comfortable with this language. 

And they were happy. 

But then came the |. computer. 

And symbols were replaced by complicated commands. Soon data processing meant learning a whole new 

7 =: 

_ people became frightened of the new computer language. And they were vocabulary. And the sad. 

Then came Jane. 

Absolutely, positively, unequivocably, unquestionably, the most simple way to operate a computer. 

. Instead, a simple, hand-held device called a / mouse Jane does away with the keyboard ( a 

selects from a variety of applications. From letters to lists, to calculations and spreadsheets. Jane does them all. 

y | Jane does away with complex command words. 

Instead, simple, easy-to-understand pictures tell the computer what to do. 
SS a Bet eee 

ee af 
ee 

SS 

From one operation to many, all on one screen at the same time. 
2 joes 

eee Cae wee 
ae 

a Seagrass oF Steet 2 Best of all, Jane doesn’t cost lots of money. Now everyone can use a home computer. Jane gives back to 

the people a language they understand. 

And they Jane. You can too. 

One word is worth a thousand pictures. 

Jane comes complete with Janewrite™, Janecalc™, Janelist™, and of course, a mouse. 

il |: MHI = =arktronics 113 South Fourth Avenue, Ann Arbor, Michigan 48104, 1-800-Call ARK, in Michigan, (313) 769-7253 

Jane is now available for the Apple ||, || + [64K], //e, Commodore 64, Available soon for the new Atari™ series and 

the IBM PC™ and compatibles. Apple’, Commodore™, |IBM"™ and Atari™ are all registered trademarks. 
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AGENT 2.0 A crisis, 
real or imagined? A spy, 

_ours or theirs? A file, fact — 
or fiction? You Me 
decide. , 

Portfolio Manager 
BLU CHIP PORTFOLIO. 
MANAGER Your broker 
on a disk. Tracks your 
portfolio. A data base for — 

__ investors--with spread- 
Sheet capabilities. 

if 
Action List Data Base Manager 

- THOTH Once advisor to 
the gods of Ancient — 
Egypt. Now yours. The 
action list data ES 
Miele 

_ CTOOLS Acollection of 
- ourmostusefulC _ 
_ routines. Add flavor to _ 

- your C programming and 
| Savetime too, — 
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- many strategies where 
_ no Strategy is sacred. 
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Tandy’s TRS-80 
Model 2000 
personal computer 
uses an Intel 80186 
microprocessor. 

Integrated 
software 
packages and 
IBM-PC clones 

dominate. 

The MAD-1 
personal computer 

also uses the 
16-bit Intel 80186 
processor. 

< Circle 81 on inquiry card. 

he fall Comdex com- 
puter show is tradi- 
tionally a time when 

computer companies intro- 
duce new products, romance 
dealers for limited shelf 
space, and try to upstage ex- 
isting products. It’s a frantic 
game of one-upmanship ap- 
propriately played in the na- 
tion’s gambling capital, Las 
Vegas. 

Unlike other years, no one 
hardware or software product 
broke totally new price/per- 
formance ground and prom- 
ised to change the direction of 
personal computing. Instead 
most of the new introductions 
fell under two broad head- 
ings: integrated software 

environments and new micros 
claiming some degree of IBM 
Personal Computer compati- 
bility. 
By one count there are now 

50 IBM PC clones. Obviously, 
to compete against IBM, com- 
panies must stake their claim 
by offering more features, a 
lower price, or both. Some of 
the more noteworthy intro- 
ductions include Tandy Corp’s 
TRS-80 Model 2000, which 
uses an Intel 80186 micro- 
processor. The basic unit 
sports 128K bytes of memory 
and two disk drives and will 
sell for $2750. A 10-megabyte 
hard-disk version is priced at 
$4250. Because of the new In- 
tel chip, the Model 2000 is 
three times faster than the 
IBM PC and costs about 25 
percent less. 
Another new computer 

based on the Intel 80186 is 
the MAD-1, which easily 
qualified as the best-looking 
micro at Comdex. Mad Com- 
puter Inc. of Santa Clara, 
California, says its machine is 
compatible with the major 
software application packages 
developed for the IBM PC. | 
Two giant corporations— 

ITT and Sperry Computer 
Corporation—have also de- 

cided to jump on the IBM PC- 
compatibility bandwagon. 
ITT’s Xtra personal computer 
will sell for $3000 (5 percent 
less than the IBM PC). 
Sperry introduced an IBM 
clone, produced by Mitsubishi 
Electric of Japan, which has 
twice the resolution (640 by 
400 pixels) of the PC and is 
priced 10 percent below it. 
A Birmingham, England, 

manufacturer named Applied 
Computer Technologies is 
also trying to capture some of 
the insatiable demand for the 

The Apricot from England. 

IBM PC. Its Apricot micro in- 
cludes multiprocessor archi- 
tecture (Intel’s 8086 and 8089) 
and three operating systems 
that include MS-DOS, CP/M- 
86, and concurrent CP/M-86 
(an 8087 math coprocessor is 
optional). The Apricot comes 
with 256K bytes of memory 
and either one or two 3¥-inch 
Sony microfloppy drives with 
315K bytes of storage. The 
single-disk system is priced at 
$2495, and the twin-disk sys- 
tem with monitor lists for 
$3190. 
Each new entry will be. 

competing against not only 
the IBM PC but also against 
some of the earlier IBM PC 
clones such as the Compaq, 
the Corona, and the Columbia. 
The next most hotly con- 
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tested area is integrated soft- 
ware. Integrated software 
takes many forms, but the 
central idea is to transfer data 
between applications or pro- 
grams using a common set of 
commands. Visicorp’s Visi On 
windowing environment inte- 
grates various programs such 
as word processing and 
spreadsheets, but these pro- 
grams must be specifically 
written to run on Visi On. 
Visicorp plans to sell Visi On 
and its specially tailored ap- 

Canon’s laser-beam printer. 

plication programs through 
retail outlets. 

In direct competition to Visi 
On, Microsoft Corporation an- 
nounced its Windows environ- 
ment, which is an extension of 
its MS-DOS operating sys- 
tem. Unlike Visi On, existing 
MS-DOS application pro- 

grams can be integrated 
through the Microsoft Win- 
dows environment. Twenty- 
three major computer manu- 
facturers have announced 
that they will support Micro- 
soft Windows. IBM has not 
yet endorsed Windows but 
has stated that it will support 
Visicorp’s Visi On. 
Other players in the inte- 

grated environment sweep- 
stakes include Quarterdeck 
Office Systems. Its DesQ pro- 
gram also allows the inte- 
gration of data through vari- 
ous application programs. Of 
course, data integration can 
also be accomplished by com- 
bining several applications 
within a single program. 
Lotus Development’s 1-2-3 
comes with a spreadsheet, 
database, and graph-drawing 
capabilities. With all-in-one 
programs, of course, the user 
is limited to the applications 
that come with the program. 
The popularity of Lotus’s 

1-2-3 has drawn several com- 
petitors. Ovation Technolo- 
gies of Canton, Massachu- 
setts, announced a new in- 
tegrated program that re- 
quires only 30 English com- 
mands to analyze data, create 

reports, file information, con- 
struct graphs, and communi- 
cate with other computers. 
And Context Management 
Systems said its MBA pro- 
gram is now available in an 
MS-DOS version. 
A new software company in 

Irvine, California, DayFlo 
Inec., announced an all-in-one 
integrated word-processing 
and database program for the 
IBM XT. Specifically geared 
to business managers, Day- 
Flo has an extremely flexible 
database that allows impul- 
sive data entry; in fact, no two 
records in the database need 
take the same form. The $495 
program has report capabil- 
ities and can integrate data 
from other programs such as 
dBASE II or 1-2-8. 
Though one product does 

not constitute a trend, Canon 
announced a new desktop 
laser-beam printer (model 
LBP-CX) for under $3000. Its 
print quality is exceptional at 
8 pages per minute, and it can 
produce graphics and draw- 
ings if you add an appropriate 
interface. 
Comdex demonstrated once 

and for all that IBM has cre- 
ated a de facto standard. Its 
PC was everywhere—even in 
the company booths of most of 
the competing compatibles.o 

Chocolate Chips 

If you’ve had trouble digest- 
_ Ing all there is to learn about 
CMOS technology, tear into 
some Circuit Chips, the most 
delectable firmware you’ve 
ever munched on. Manufac- 
tured by Byteware Inc., a: 
7-ounce box of chocolate Cir- 
cuit Chips can grace your cof- 

fee table or workstation for 
$4.95. 
Computer buffs every- 

where (well, except for the 
city fathers of that chocolate 
mecca, Hershey, Pennsy]- 
vania) will get a kick out of 
this novelty gift. The confec- 
tion is being sold in computer 
stores, department stores, 
and via the mail. If Circuit 

Chips catch on fast, your com- 
puter’s Break key may one 
day say Break Out. 
For more information about 

mail orders, contact William 
A. Greca Co., 371 Seventh 
Ave., New York, NY 10001, 
(212) 947-6061; or wee 
directly to Byteware Inc., 
POB 6725, Lawrenceville, NJ 
08648, (609) 882-5769. 0 

rae 
Maps for Cars 

An oft-repeated image in TV 
and film comedies, guaran- 
teed to provoke knowing 
laughs from audiences, is the 
vacationing family or travel- 
ing salesman struggling fran- 
tically with a huge road map 
in the front seat of a moving 
car. Usually, this scene ends 
with the driver lowering the 
map just in time to see that 
he’s a split second away from 
a head-on collision with an 
egg truck. | 

This, of course, is an exag- 
gerated example of a common 
problem facing travelers and 
delivery services: getting lost 
in unfamiliar territory and re- 
ceiving little help from un- 
wieldy and confusing road 
maps. Fortunately, the high- 
tech solution—dashboard 
computer maps—is finally 
taking shape. The Electro 
Gyro-Cator, developed by the 
Honda Motor Company, is 
now sold on a limited basis in 
Japan. A more sophisticated 
system, called The Navigator, 
is being developed by Michael 
J. Alton and his company, 
Omni Devices, in Sunnyvale, 

California, but won’t be of- 
fered as optional equipment 
on cars and trucks for another 

| five years or so. The new 
maps wont come cheap, 

| though, as buyers can expect 
to shell out at least $1000 for 
either one. 
When these systems do be- 

come available, trucking firms 
and local delivery services 

Illustrations by Jo Teodorescu 



aoe Sk into most Sa desktop 
- computers, and works nearly as fast as 

three secretaries. 
LetterPro’s print quality is better than 

most typewriters, with a choice of typefaces closely 
matched with the most popular IBM“ typewriter fonts. 

or dee even eee ef i icien ae 
And because LetterPro comes 
from Qume, one of the world’s 
largest manufacturers of letter. _ 
quality printers for large corpora- _ 
tions, you can be sure it will stand 

up to the everyday demands of your _ 
business. For years. 

Remember, a word processing system can. 
only be as good as its printer. So don't take chances 
on alow-performance machine. Ask for LetterPro 20 at 
your Qume distributor or computer dealer. Or write 
ume Corporation, | 

Beogumedee, LetterPro20 
San Jose, CA 95131. | 
Circle 83 on inquiry card. from Qume. 

A Subsidiary of ITT 



Epson. 
_ For those who need tt, 

simplicity. 
One computer 
Two points of view. 
The Epson QX-10 personal computer 
To many, the Epson represents the 

ultimate in simplicity. 
Just press a single key for the func- 

tion you require: word processing, 
scheduling, business graphics, address 
book or file management. One key- 
stroke produces your program. There 
are no rigamaroles to remember No 
disks to change. 

The result: you start to work 
immediately. And you start being pro- 
ductive, immediately. With step-by- 
step prompts. In plain English, not 
computerese. 

Simplicity itself. 
Or is it ? 

The plain fact is that the ease of 
operation the Epson offers today is 
accomplished with a degree of tech- 
nological sophistication most other 
computers can only promise for tomor- 
row — specifically, fully integrated 
software, operating in an interactive 
environment. 

The few other computers offering 
such “simplicity” cost $5,000 to $15,000 
more. And most other computers can’t 
offer it at any price. Which makes 
one wonder exactly what they do offer, 
in terms of either simplicity, or 
performance. 

HOW MUCH CAN YOU DO 
ON THE EPSON? HOW MUCH 
ARE YOU READY TO DO? 

The Epson’s ease of operation 
may spoil you, but it certainly won't 
limit you. | 

Case in point: every Epson comes 
complete with an integrated soft- 
ware system — Valdocs® — to effortlessly 
provide the basic functions for which 

- most people buy computers. But it 
is important to note that the Epson also 
comes with CP/M®-80 2.2. So you 
can choose from hundreds of programs: 
dBase II® Wordstar® Personal Pearl® 
Supercalc® Microplan® MBA General 
Ledger® Multiplan® Peachtext® 
Spellwriter® and Dataview® just to 
name a few 
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Or you can write your own, 
utilizing a variety of programming 
languages such as COBOL 80, 
FORTRAN 80; or Microsoft® BASIC. 
which is included, free. 

Best of all, you will run the 
software of your choice on the © 
computer of choice. The high- 
performance Epson. With 256k 
random access memory. 128k dedi- 
cated video memory. The 
breathtakingly sensible 
HASCI® keyboard. J 
Dual 380k double A= 
density disk a 
drives. 

Graphics 
capabilities unequalled in 
its price range. A high resolution monitor 
640 by 400 pixels, for clarity few com- 
puters in any price range can offer Plus, 
an RS-232C interface, a parallel printer 
interface, and internal space for up to 
five peripheral cards so you can expand 
your Epson as your needs require. 

One further point: all these features, 
and quite a few more, are included 
in the Epson’s $2,995 price. Some com- 



Epson. 

puter companies ask you to pay extra 
for features like these. Most can not offer 
them at any price. 

That, too, is performance. The kind 
of performance that can make choosing a 
personal computer very simple, indeed. 

EPSON QUALITY. OR, WHY 
WONDER WHAT TERRIBLE 
KLUDGES LURK IN WHICH 

SLEEK BOXES. 

If you know computers, you 
know Epson. 
Epson 
printers set 
the industry 
standard 
for quality, 
reliability 
and value. 
Rest assured, 
the same 
can be said 
for the Epson 
personal 

computer. 
The satisfy- 

ing silence of 
the slim, Epson- 
designed disk- 
drives is one way 

for you to judge or, 
for an inside-out 

perspective, here is an 
excerpt from a review 

by Jim Hanson in the 
April, 1983 issue of 

Microcomputing* 

For those who can handle it, 
performance. 

~The Epson QX-10 is soundly designed 
and executed. I looked hard and found 
no evidence of kludging or shorting out 
anything in the name of economy, All 
the connectors have gold on them and are 
of quality manufacture. The printed 
circuit boards are heavy, with soldermarks 
on both sides of double-sided boards. 
The circuit boards are completely silk- 
screened with component labels, and the 
layout is as professional and clean as 
you will find anywhere.” 

Isn't this what you expect? After all, 
it's an Epson. 

f 

A WORD TO THE WISE: 
GET YOUR HANDS ON 

THE EPSON. 

Is the Epson a simple, easy-to-use 
computer for beginners? Or a sophisticated 
high-performance computer for the 
experienced? The answer is “yes.” And 
when you think about it, aren't those two 
computers the one you need now. 

For technical specifications, and 
the complete, 3-part Microcomputing 
review, along with the name of 
your nearby Epson dealer, call toll- 
free (800) 421-5426. California resi- 
dents, call (213) 539-9140. 

*Excerpt reprinted by permission of Microcomputing Magazine. 
All rights reserved. 
CP/M is a trademark of Digital Research, Inc. 
Valdocs and HASCI are trademarks of Rising Star Industries. 
dBase II is a trademark of Ashton-Tate. 
Wordstar is a trademark of Micropro. 
Personal Pearl is a trademark of Pearlsoft. 
Spellwriter and Supercale are trademarks of Sorcim. 
Microplan is a trademark of Chang Labs. 

MBA General Ledger is a trademark of Micro Business 
Applications. 

COBOL 80, FORTRAN 80, Microsoft, and Multiplan 

are trademarks of Microsoft. 
Peachtext is a trademark of Peachtree Software. 

EPSON 
STATE-OF-THE-ART...SIMPLICITY. 

March 1984 Popular Computing 25 



UPDATE 

stand to save time and money 
by computing routes for their 
drivers. 
With Honda's Electro Gyro- 

Cator, a small display unit sits 
atop the dashboard. Maps 
take the form of translucent 
color overlays that slip over a 
5- by 6-inch video display. At 
the beginning of your trip, 
you use the console controls 
to maneuver a screen cursor 
to your present location on 
the map in the direction 
you're heading. As you travel, 
a magnetic detection system 
measures the frequency of 
tire rotation while a direc- 
tional sensor consisting of a 
self-calibrating gyroscope de- 
tects deviations from the 
original course. A small navi- 
gational computer processes 
the data and traces a line on 
screen that reveals the path 
you've taken on the map over- 
lay. This way you'll always 
have a display of your loca- 
tion. 

The Navigator consists of a 
touch-sensitive flat-panel 
sereen that displays a full- 
color area map from a film 
pack. Map images on the film 
are about the size of a 35-mm 
negative, and a single car- 
tridge can hold as many as 
400 separate map frames; the 
film pack also contains the 
software that tells the com- 
puter information about the 
area through which you’re 
traveling. As you near your 
destination, the computer 
“zooms in” on an increasing- 
ly smaller, more detailed area; 
each map will offer between 
four and eight levels of mag- 
nification. If you make a 
wrong turn from the plotted 
course, the computer lets you 
know. 
A touch-operated command 

line at the bottom of ‘the 
screen lets you pick the street 
and number of your destina- 
tion and estimates your ar- 
rival time and the distance 

you'll be driving. The com- 
puter updates this informa- 
tion every few seconds. 

Displays for both The Nav- 
igator and Electro Gyro- 
Cator black out while the car 
is in motion so the driver 
won't be distracted. A pass- 
enger, though, can manually 
override the automatic black- 
out and keep the display on at 
all times. 
Both systems are quite sim- 

ple for drivers to use, even 
those without any computer 
knowledge. Unfortunately, 
their steep price will prevent 
most travelers from owning 
one for many years after 
they’re made available in 
America. But the day should 
come when computer maps, 
like automobile air condition- 
ing, will be refined to the 
point where they’ll be eco- 
nomically feasible for non- 
commercial vehicles—and TV 
and movie audiences will be 
laughing at scenes where in- 
dash computer screens mis- 
takenly flash reruns of I Love 
Lucy. O 

Customized 

Canine Software 

Custom-software designer 
Bruce Sebell has had _ his 
share of “dog day afternoons” 
Sebell Software Systems Ince. 
of Andover, Massachusetts, is 
preparing business software 
specifically designed for ken- 
nels across the United States. 
Sebell describes the kennels 
as “a vertical market which 
needs its own particular soft- 
ware because of its unique 
scheduling problems.” 
Boarding kennels nation- 

wide gross more than $100 
million per year, and the mar- 
ket is expanding, Sebell 
claims. “Many kennels own 
computers with standardized 
business software and are 
ready to dump them,’ Sebell 
says. “The packaged software 
Just doesn’t work well enough 
for the kennel industry. We're 
producing menu-driven soft- 
ware that fits their needs.” 

Sebell is writing the soft- 
ware in C, a high-level lan- 

Our message to you is simple. If you like 51/4” flexible diskettes. The only major 

Our philosophy is: Excellent quality and reliability, at a cost At Beck, our success as a diskette manufac- 

and (2) sell our money-saving 25- get the best because we are committed to 

Wh en you buy Beck, ess to insure compliance with no less than 42 

1D, soft sector 51/4” diskette $2.19 each 

li : : @ 8 

SINGLE SIDED S 19 S 79 DOUBLE SIDED 

the quality of Dysan, Verbatim, 3M, et al, : eq eq difference is cost. We’re less expensive. 
you ll like the quality of Beck soft sector rs : ma ‘ In fact, a lot less expensive. 

Why does Beck cost less? ; _ What about quality and reliability? 

that beats the jackets off other diskettes. We can do it be- ' turer depends upon our ability to provide you 
cause we (1) put our money into the product, not mega- with a fully reliable, quality diskette — every 
marketing schemes and fancy packaging; time. For that reason we take no shortcuts. You 

diskette pack to you direct via a excellence. Every diskette is manufactured to 
toll free order line, so you get fast, .. very strict quality standards. We test and retest 
door-to-door service efficiently. 21 times throughout the manufacturing proc- 

rigid specifications. We make sure you get 
you ve got the best. the very best — a 100% certified, Beck Quality. Beck Reliability. 1008/4 Ghar tree cisiestis, 
And, of course, Beck Price. e 

2D, soft sector 51/4” diskette $2.79 each | 
For IBM, Apple, TRS and 97% of 
popular microcomputers. 

Our satisfaction money-back 
guarantee and full /year war- 

_ ranty are proof of our commit- 
ment to excellence and confi- 
dence in our product. 

Order Now Door to Door 

mar a] Se 7 Cs 
Corporate == ts Welcome ihn eee ree Tywek Sous nee eee oo aie | 

wnite protect tabs. All box Diskettes meet or exceed ANSI specifications. 
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guage that runs under Unix 
(an operating system devel- 
oped by Bell Laboratories for 
minicomputers but which has 
been adapted for microcom- 
puter systems). Says Sebell, 
“The kennels are using 

micros, and Unix can operate 
on all the popular micros to- 
day.’ Sebell estimates that 
most of the kennels will spend 
from $10,000 to $75,000 for 
both software and hardware 
to give them the scheduling 

capabilities they need. 
The idea of customizing 

software for kennels came 
from Sebell’s father, who. 
owns Holiday Kennels, in 
Brockton, Massachusetts, one 
of the largest in the Boston 
area. Holiday had a problem 
with its on-line customer 
database system in schedul- 
ing the boarding, grooming, 
and training services for its 
furry clients while at the 
same time controlling its in- 
ventory and other business 
needs. “Holiday was inter- 
ested in the same type of 
database used by the airlines 
for scheduling,’ Sebell says, 
“as well as archiving con- 
tracts, billing, and posting. 
They needed all the main soft- 
ware functions that can do 
storage, retrieving, and dis- 
playing as well as applications 
programs that handle the dif- 
ferent kennel programs avail- 
able to customers.’ 

Sebell envisions customized 
software being designed for 
smaller motels and hotels 
with similar scheduling prob- 
lems. “More and more small 

businesses are going to need 
customized software,’ he says, 
“because most off-the-shelf 
software packages cover less 
than 75 percent of the cus- 
tomer’s needs. Small busi- 
nesses buy a package and find 
they have to fit their billing 
system, for instance, to the 
packaged software, instead of 
the other way around. As the 
prices drop for hardware and 
software, things are becoming — 
more standardized. What has 
developed is a need for more 
specialized software design 
services.” 

Sebell’s expertise for the 
past three years has been as 
a software doctor who solves 
other people’s systems prob- 
lems. Until 1983 he worked 
mainly as a consultant to 
larger companies in such 
areas as real-time software, 
device drivers, diagnostics, 
and operating systems modi- 
fications. His clients have in- 
cluded Honeywell, Digital, 
Computer Devices, and Nix- 
dorf. You can reach Sebell at 
3 Fosters Pond Rd., Andover, 
MA 01801. O 

Tutoring 
by Telephone 

Reach out... Reach out and 
teach someone. That’s what 
the folks at Computer Cur- 
riculum Corp. aim to do in an 
educational experiment called 
Dial-A-Drill. The innovative 
system, linking a central com- 
puter with home telephones, 
temporarily turns the phone 
into a computer terminal to 
help tutor kids in math, spell- 
ing, and reading. 

Dial-A-Drill automatically 
calls. students at set times, 
quizzing them in an elec- 
tronically synthesized voice, 
for 6 to 10 minutes in the 
selected subject. The young- 
sters answer questions by 
pressing the push buttons on 
their phone. A plastic overlay 
placed on the keypad makes 
certain numbers perform spe- 
cial functions—such as repeat, 
erase, sound softer or louder, 
and enter (which corresponds 

to a computer’s Return key 
and is labeled Go). 
For each session, the com- 

pany’s Data General minicom- 
puter draws from a database 
of thousands of exercises, con-. 
stantly adjusting the level of 
difficulty according to stu- 
dents’ on-line performance. 
This approach allows children 
to progress at their own pace. 
When the youngster taps in 
a correct answer, the elec- 
tronic voice offers words of 
encouragement, such as “E:x- 
actly right” or “Good work.” 
If a wrong answer is entered, 
the student is asked to listen 
carefully and to try again. 
Sometimes a helpful hint is 
supplied, like “Try rounding 
the numbers first.” Kids get 
two chances to answer prob- 
lems; and at the end of each 
drill, the total number of cor- 
rect responses is indicated. 
The system is remarkably 

interactive. For instance, in 
this sixth-grade math prob- 
lem, the voice responds spe- 

cifically to an incorrect 
answer: “Stephanie bought 
two notepads for 15 cents 
each,’ states the computer. 
“She paid for them with a 
dollar bill. How much change 
did she get back?” If you 
press the number 30, you'll 
hear: “That was how much 
two notepads cost. How much 
change will Stephanie get 
from a dollar?” 
Computer Curriculum 

Corp., based in Palo Alto, 
California, specializes in pro- 
viding computer-assisted in- 
struction to schools. The 
home phone service is in- 
tended to improve students’ 
basic skills by furnishing sup- 
plemental work in mental 
arithmetic, reading, and spell- 
ing. Designed for any child— 
no matter how quickly or 
slowly he or she learns—each 
course has been planned for 
specific grade levels: arithme- 

tic for the first through eighth 
grades; reading comprehen- 
sion (through use of a student 

workbook) for grades one 
through four; and spelling, for 
the second through eighth 
grades. 

Fees range from $18 for one 
course, with calls three times 
a week, to $52 for all three 
subjects and five weekly 
phone sessions. Students’ 
progress is continually 
tracked; and parents are sent 
a monthly report. 
Right now, Dial-A-Drill is 

available only in Palo Alto, 
but anyone can get a demon- 
stration by calling (914) 
856-3631. Plans call for ex- 
panding the service to other 
areas of the country this year, 
according to Nancy Smith, 
CCC’s consumer products 
and services director. Apart 
from its convenience, com- 
puterized telephone tutoring 
is beneficial, she says, because 
the session is “a private, non- 
threatening experience.” 0 

This month’s Update contributors are 
Bruce Foster, Rick Friedman, and 
Jane Wollman. 
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Fastest document 
throughput in its class © 

Industry 
standard serial 

and _ parallel 
interfaces. 

TI reliability 

stots letter-quality and draft hard copy 

Me. Karen 4. Kejly 
MANMOTH INDUSTRIES CORP. 

_ 632 Surfside Point — 
Rolling Meadows) IL 60008: 

Dear ‘Karen, 

After our €elephone conversation I revieved the 
listings of available homes that meet the criteria you 
set for your new residence here in Houston. (All five. 
listings meet your specifications and I have ja dozen 
more that I think would please you, but differ in one 
 wespect or another from what you indicated you wanted. 

As you requested, I spoke with your corporate 
comptroller Robert Clark and he indicated that reloca- 
tion funds can be forwarded by bank wire se you vould 
be able to make your selection and complete all the 
Getails in one trip before you leave for your i 
conference in Monte Carlo. Eee 

¥ have elec attached photo hs of the five 

Compatibility with third-party 
and proprietary software 

Introducing the T1855 microprinter. 

Both friction and 
tractor paper feed 

Better, 
more versatile 
operator 
controls 

mye) isie 

more durable 

easy-access 

font modules 

No other printer says better 
sO many ways. 

Feature for feature, no other microprinter 
can match the versatility, compatibility, 
reliability and productivity of the 
OMNI 800* Model 855 microprinter. 
Here's why. 
Two Printers In One. With the TI 855 
you get the speed of dot matrix draft 
copy. Plus the precise clarity of the most 
advanced matrix technology for letter- 
quality print. It’s two printers in one — at 
one low price. 
A Great Family Name. Texas Instru- 
ments is known for providing the world 
with the industry standard for printers — 
the TI 810. TI builds the same reliability 
into every 800 series mictoprinter. Both 
the 855 and the data processing Model 
850 are part of the expanding T] line of 
high-performance, low-cost microprinters. 

Copyright © 1983 Texas Instruments 

Hardware Compatible. The TI 855 
microprinter is compatible with all major 
PC hardware. And it provides both serial 
RS232C subset and “Centronics-type” 
parallel as standard interfaces. 
Software Compatible. The TI 855 uses 
industry standard escape sequences for 
compatibility with virtually all third-party 
software. And for those with proprietary 
software needs, a model is available with 
ANSI standard escape sequences. 
Tough Font Modules For Quick Char- 
acter Change. Three font modules can 
be inserted into the front of the printer at 
one time, and are accessed individually. 
Each contains both draft- and letter- 
quality character sets. They’re easier to 
use, more reliable and more durable than 
traditional metal or plastic daisy wheels. 

* Trademark of Texas Instruments 

More Productivity Than Any Other 
Microprinter. The 855 offers both fric- 
tion and tractor paper feed, to handle all 
types of word and data processing applica- 
tions. A quick-change snap-in cartridge 
ribbon. Raster and mosaic graphics. And 
intelligent printing wnich maximizes doc- 
ument throughput — regardless of format. 

Get the printer that makes for better 
information systems. For more information 
visit your nearest Tl authorized dealer or 
write Texas Instruments Incorporated, P.O. 
Box 402430, Dept. DPF-082PL, 
Dallas, TX 75240. Or call 
toll-free: 1-800-527-3500. 

TEXAS 
INSTRUMENTS 

Creating useful products 
and services for you. 291380-R1 
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Business 

The Assistant Controller 

series consists of modifiable 

accounting systems written 
in dBASE II. Modules in- 
clude general ledger, financial 
reporting, accounts receiv- 
able, accounts payable, profes- 
sional time and invoicing, job 
costing, payroll, staff schedul- 
ing, tournament golf scoring, 

_and golf handicapping. The 
source code is available at an 
additional charge. For the 
IBM Personal Computer and 
MS-DOS-, CP/M-80-, and 
CP/M-86-based systems; $475 
per module. Lake Avenue 
Software, 77 North Oak Knoll, 
Pasadena, CA 91101. 

BPI General Accounting of- 
fers accounts receivable and 
payable, general ledger, 
single- and multiple-income 
statements, automatic check 
printing, a payroll ledger, a 
balance sheet, a trial balance, 

- and a general journal. For the 
Apple II with 80-column card 
and monitor, Apple Ile with 
64K bytes of RAM, Com- 
modore 8032, NEC PC 8000, 
IBM Personal Computer, 
Hewlett-Packard Series 100, 
Sanyo MBC 1000, 2000, and 
3000, DECmate II, Texas 
Instruments Professional 
Computer, and the Atari 
800; $395. BPI Systems, 
3423 Guadalupe, Austin, TX 
78705. 

dBase II Writes Checks, a 
checking-account manage- 
ment program for use with 
Ashton-Tate’s dBASE II, 
prints checks, reconciles bank 
statements, tracks payments, 
defines income and expense 
categories, and generates ac- 
tivity reports. No accounting 
or technical background re- 
quired. For CP/M-based sys- 
tems; $99. Better Business 
Solutions, POB 6112, Clear- 
water, FL 33518. 

Individual Tax Planner, a | 
professionally oriented pro- 
gram for tax planning, com- 
putes tax liability and lump- 
sum distribution and provides 
complete indexing of federal 
rate schedules and tables, 
zero bracket amounts, and | 
exemptions for post-1984 
years. An electronic spread- 
sheet format permits flexible 
data entry and manipulation. 
For the IBM Personal Com- 
puter; $595 (including update 
service). Tax Management 
Ine., 1231 25th St. NW, Wash- 
ington, DC 20037. 

Infostar +, an enhanced ver- 
sion of the popular database 
manager Infostar, incoporates 
Micropro’s new Starburst 
user-interface software. Inte- 
grating Infostar with a varie- 
ty of Micropro’s and other 
manufacturers’ software 
packages, Starburst employs 
user-designed menus that let 
you perform specified tasks 
with the touch of a key. For 
the IBM Personal Computer 
and XT; $595; Starburst 
separately, $195. Micropro In- 
ternational Corp., 33 San 
Pablo Ave., San Rafael, CA 
94908. 

Portacale electronic spread- 
sheet program features a 14- 
column by 26-row work area 
and makes full use of the 
Model 100’s built-in function 
keys. Often-used templates 
can be saved in memory for 
instant recall. Portacale also 
includes Portaprint, a text- 
editor enhancement, and Por- 
tadex, a data-exchange pro- 
gram that formats Portacale 
files into the DIF format used 
by Visicale. For the Radio 
Shack TRS-80 Model 100; 
$69.95. Skyline Marketing 
Corp., 4510 West Irving Park 
Rd., Chicago, IL 60641. 

R:base Series 4000, a rela- 
tional database manager, can 
interface with a mainframe 

Open Access 

This versatile business 
package includes an 
electronic spreadsheet, 
3-D color graphics 
module, word processor, 
appointment scheduler, 
and communications 
module, centered around 
a database manager. 
Personal tasks such as 
portfolio management 
and letter writing are 
also easily handled. For 
the IBM Personal Com- 
puter; $595. Software 
Products International, 
10348 Roselle St., San 
Diego, CA 92121. 

database and a variety of 
popular microcomputer soft- 
ware. It can manage up to 40 
files with 100 billion records 
and includes customized 
screen forms, report and 
editing capabilities, and 
English-like prompts and 
commands. For the IBM Per- 
sonal Computer and MS- 
DOS-, CTOS-, BTOS-, and 
Unix-based systems; $495. 
Microrim Inc., 1750 112th 
Ave. NE, Bellevue, WA 98004. 

Report Manager is a “three- 
dimensional” spreadsheet 
program that adds the con- 
cept of pages to the tradi- 
tional spreadsheet organiza- 
tion of rows and columns. It 
has a matrix of more than 16 
million data cells, organized in 
250 rows by 255 columns by 
255 pages. Other features in- 
clude 57 preprogrammed 
functions, six arithmetic 
operators, six relational 
operators, six trigonometric | 
functions, and time and date 
calculations. Generates bar 
and scatter graphs. For the 
IBM Personal Computer; 
$399. Datamension Corp., 615 
Academy Dr., Northbrook, IL 
60062. 

Tax Planner offers accoun- 
tants a comprehensive, easy- 
to-use tool for calculating 
taxes and presenting tax 
analyses to clients. It uses the 
regular tax table, Schedule G, 
alternative minimum tax, and 
self-employment tax and can 
calculate the taxes on three 
what-if postulations simulta- 
neously. For the IBM Per- 
sonal Computer and com- 
patibles; $350. Systematics 
Data Marketing, Suite 200, 99 
Jericho Turnpike, Jericho, NY 
11758. 

The Technical Investor, a 
stock market analysis tool, 
can compute three types of 
moving averages, five kinds of 
volume indicators, regres- 

New Software provides up-to-date 
listings of recent releases in 
microcomputer software. Descrip- 

tions are based on information sup- 
plied by the manufacturers and are 

not to be considered endorsements 
of the products. Companies con- 

tinually offer new versions. of 
popular programs for different 

machines. Please check with the 
manufacturer or a dealer to find 
out If a program is available for your 
computer. For in-depth evaluations 

of some of these programs, see our , 
Software Review section. 
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sions, point and figure charts, 
speed resistance lines, rela- 
tive strength plots, and oscil- 
lator functions. It can display 
simultaneously up to four in- 
dependently controlled chart 
windows. And it automati- 
cally downloads data from 
both the Dow Jones 
News/Retrieval Service and 
the Warner Computer 
Systems’ database. For the 
IBM Personal Computer 
and Compaq; $395. Savant 
Corporation, POB 440278, 
Houston, TX 77244. 

Games 

Diablo is a strategy game 
that requires you to keep a 
moving ball on a continuous 
course by arranging numer- 
ous sections of moving track. 
Graphics and sound support 
the game, which calls on your 
planning skills. For the Texas 
Instruments 99/4A; $19.95, 
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cassette or disk. Requires the 
Extended BASIC module. 
Extended Software Com- 
pany, 11987 Cedarcreek Dr., 
Cincinnati, OH 45240. 

Escape from Stalag Luft ITI 
is a Strategy game that puts 
you in the role of a POW who 
must plot an escape from a 
German prison camp. Create 
disguises, forge papers, dig 
tunnels, hide wire-cutters, 
and elude guards as you make 
your way to freedom. For the 
Timex/Sinclair 1000; $14.95. 
Simulusion, POB 894, Lemon 
Grove, CA 92045. 

Gumball puts you inside the 
Sticky Gumball Factory. It’s 
all in a day’s work as you sort 
gumballs, fight a jealous boss, 
and outwit angry dental as- 
sistants who are trying to 
blow up the factory. Do your 
job well and you earn a pro- 
motion. For the Apple II and 
Ile; $29.95. Broderbund Soft- 

ware, Entertainment Soft- 
ware Division, 1988 Fourth 
St., San Rafael, CA 94901. 

Gruds in Space is a single- 
player adventure game. Your 
quest is to deliver fuel to a 
stranded spaceship. Using 
warp drive and teleporting, 
you're on a journey to 110 
locations in the solar system. 
Features include colorful ani- 
mation sequences 
tongue-in-cheek humor. For 
the Commodore 64; $39.95. 
Sirius Software, 10864 Rock- 
ingham Dr., Sacramento, CA 
95827. 

Panic Button, an arcade- 
type game, puts you on the 
production line. As an assem- 
bly-line worker you must cope 
with a conveyor belt whose 
speed gradually increases. 
Hitting the panic button 
gives you a chance to catch up 
with missed work, but your 
boss soon restarts the belt. 
For the VIC-20 and Radio 
Shack TRS-80 Color Com- 

and - 

$39.95, cartridge (Color Com- 
puter); $34.95, cartridge 
(VIC-20). First Star Software, 
22 East 41st St., New York, 
NY 10017. 

Pool brings the billiard parlor 
to your home. You can play 
either nine-ball or straight 
pool, controlling the speed 
and angle of the cue ball from 
the keyboard. Take your shot, 
watch the balls roll, and listen 
to the clatter as they hit each 
other. If you make a bad shot, 
you can try again. For the 
Commodore 64 and VIC-20 
with 8K-byte memory ex- 
pander; $14.95, cassette; 
$17.95, disk. Abacus Soft- 
ware, POB 7211, Grand 
Rapids, MI 49510. 

Professional Tour Golf pits 
you against 20 of the world’s 
greatest golfers on some of 
the most formidable holes. 
Choose from two courses— 
Pebble Beach or a course that 
combines famous holes from 
courses around the world. 

puter; $24.95, cassette; | You’re rated on skill, ac- 

Commodore 64/VIC-20 
Commodore 64/VIC-20 Computer Programs for Beginners, by Howard 
Adler. three-dozen all-new programs practical for home. class- 
room. office, 96 pages. ISBN 0-86668-033-0. $8.95 
101 Programming Tips & Tricks for the VIC-20 and Commodore 64, by 
Howard Adler. collection of practical efficient program-writing 
hints. secrets, techniques. shortcuts. includes 101 ready-to- 
run programs. 128 pages. ISBN 0-86668- 030-6. $8.95 
34 VIC-20 Computer Programs for Home, School & Office, by Howard 
Adler, tested ready-to-type-and-run software for classroom, 
business, home, all new for VIC. Commodore 64, 96 pages, 
ISBN 0-86668-029-2. $8.95 
ViC-20 and Commodore 64 Computer Program Writing Workbook,by 
Howard Adler, useful collection of software-writing coding 
forms, BASIC instruction, 96 pages, ISBN 0-86668-811-0. $4.95 

Texas Instruments 
Texas Instruments Home Computer Games Programs,by Len Turner, 
two-dozen all-new fun games programs for TI-99/4A, 96 pages, 
ISBN 0-86668-032-2. $8.95 

Texas Instruments Home Computer Graphics Programs,by Len Turner, 
complete guide. loaded with instruction, how to make the most of 
video graphics, many complete programs, 112 pages. 
ISBN 0-86668-031-4. $9.95 

101 Programming Tips & Tricks for the Texas Instruments TI-99/4A 
Home Computer, by Len Turner, collection of practical, efficient, 
useful program-writing shortcuts, techniques, hints, includes 
101 ready-to-run programs, 128 pages, ISBN 0-86668-025-X. $8.95 
36 Texas Instruments TI-99/4A Programs for Home, School & Office, by 
Len Turner, practical type-and-run software for home, 
classroom, business office, 96 pages, |SBN 0-86668-024-1. $8.95 

Texas Instruments Computer Program Writing Workbook, by Len 
Turner, coding forms, 96 pages. ISBN 0-86668-812-9. $4.95 § 
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curacy, and power. The game | 
allows you to select clubs, 
angle, and amount of spin for 
each drive. Wind, trees, traps, 
and water all play a role in 
determining your strategy. 
For the Apple II, Ile, and 
III, and the Commodore 64; 
$39.95, disk. Strategic 
Simulations, Bldg. A-200, 883 
Stierlin Rd., Mountain View, 
CA 94048. 

Space Knights combines 
game action with a complete 
science-fiction novel. Par- 
ticipating in scenes described 
in the novel, you fight aliens, 
save civilizations, and become 
a hero. The book includes 38 
illustrations by fantasy artist 
Frank Cirocco. For all ages. 
For Ataris; $24.95, disk. 
Reston Publishing Co., 11480 
Sunset Hills Rd., Reston, VA 
22090. 

Supercycles action game 
casts you as the driver of a 
superfast motorcycle. You 
must move your bike around 
a grid while avoiding deadly 
opponents. Keep an eye on 
your fuel level. If you run low, 
you'll have to leave the grid 
to refill. For the Commodore 
64; $31.95. Pioneer Software, 
#217-620 View St., Victoria, 
BC V8W 1J6 Canada. 

Zeppelin Rescue is an 
arcade-type game. As pilot of 
a rescue blimp, your mission 
is to save the inhabitants of a 
soon-to-be-bombed city. 
Navigate your dirigible 
through the congested city 
skyline, taking into account 
factors such as gravity, your 
vessel’s slow reaction time, 
and fuel level. For the Com- 
modore 64; $19.95, cassette; 
$24.95, disk. Micro Software 

- International, The Silk Mill, 
44 Oak St., Newton Upper 
Falls, MA 02164. 

Home | 

Astro Talk generates a per- 
sonalized horoscope based on 
information you provide. The 
Student Astroguide turns the 
program into a home tutor for 
novice and experienced 
astrologers. For the IBM 

Personal Computer, Apple 
II and IIe, and Commodore 
64 and PET; $39.95. Matrix 
Software, 315 Marion Ave., 
Big Rapids, MI 49037. 

Dolphin Dialogue creates 
dolphin-like sounds. You can 
use these distinctive whistles 
and trills associated with 
dolphins in musical composi- 
tions or as sound effects. For 
the Apple II or Ile; $39 (re- 
quires the Mountain Com- 
puter Music System). Syn- 
tauri Corporation, Suite 112, 
4962 El Camino Real, Los 
Altos, CA 94022. 

Home File Writer is a code- 
generating program that 
enables you to write cus- 
tomized software. The system 
accepts plain English instruc- 
tions and requires no 
previous programming ex- 
perience. Applications include 
home inventories, mailing 
lists, and checkbook balanc- 
ing. For the Commodore 64 
and Ataris; $69.95. Dynatech 
Micro Software, 7847 North 
Caldwell Ave., Niles, IL 
60648. a 

Mirage Database Manager 
features free-form file design 
and data input. The program 
sorts, searches, stores, 
retrieves, and displays 
records. It can also print 
reports, lists, and mailing 
labels. Up to 2000 characters 
per record are permitted. The 
program interfaces with the 
Mirage Word Processor (avail- 
able for $99.95). For the Com- 
modore 64; $99.95. Mirage 
Concepts, 2519 West Shaw 
#106, Fresno, CA 93711. 

Songwriter simplifies com- 
puterized music composition 
and aids in the teaching of 
music theory. You compose 
songs using the on-screen 
command structure. The pro- 
gram permits transpositions, 
tempo changes, and note 
editing. You can replay your 
compositions through the 
computer or your stereo via 
a connector cable that comes 
with the package. Includes a 
library of 28 songs and color 
graphics. For the Apple II 
and Ile; $39.95. Scarborough 

Systems Inc., 25 North 
Broadway, Tarrytown, NY 
10591. 

Technical Tools 

Basic Window is a fully inte- 
grated BASIC custom-pro- 
gramming tool. It consists of 
a screen editor for designing 
and entering program 

from mainframes, bulletin 
boards, electronic information 
systems, and other microcom- 
puters without the need for 
complicated file-transfer pro- — 
cedures. Its features include 
off-line text editing, single- 
keystroke commands, and a 
menu-driven structure. The 

program supports data- 
transfer rates from 110 to 
1200 bits per second, most 

The Inside Track | 

This collection of utility 
PTOQTaMs gives YOU as- 
sembler-assisted speed 
via subroutines that can 
be called from inter- 
pretive BASIC or com- 
piled language. Avail- 
able subroutines can 
read and write files as 
fast as the computer’s 
operating system, dis- 
play data on the screen 
up to 10 times faster 
than the BASIC PRINT 
statement, copy memory 
from one location to 

screens; a screen driver, 
which you include in BASIC 
application programs to per- 
form the Basic Window oper- 
ations; and a macro processor, 
which translates the Basic 
Window request statements 
in your BASIC application in- 
to actual BASIC statements. 
For the IBM Personal Com- 
puter and XT, Compaq, and 
other compatibles; $99.95 
plus $2.50 shipping. G. Free- 
man and Co., Software De- 
sion Group, 15 Albin Rd., 
Stamford, CT 06902. 

Co-Mail formats and trans- 
mits U.S. Postal Service E- 
COM messages. This menu- 
driven program has a built-in 
text editor and a printer in- 
terface. Certified for all E- 
COM message transmission 
modes. For the IBM Per- 
sonal Computer, Apple II 
and IIe, and CP/M-based sys- 
tems; $375. ICA Systems, 
POB 57165, Washington, DC 
20037. “ 

Data Capture IIe is a tele- 
communications program 
that lets you move data to and 

another; and copy- 
protect disks. For the 
IBM Personal Com- 
puter; $45 plus $2.50 ship- 
ping. Data Base Deci- 
sions, 14 Bonnie Lane, 
Atlanta, GA 30328. 

modems, and 40- and 80-col- 
umn displays. For the Apple 
IIe; $90. Southeastern Soft- 
ware, 7743 Briarwood Dr., 
New Orleans, LA 70128. 

Datalife Disk Drive Analy- 
zer is a diagnostic tool that 
checks the performance of 
disk drives within minutes. It 
tests head alignment, disk 
clamping, write/read accu- 
racy, and disk speed and then 
displays a readout with good, 
fair, or poor evaluations and 
pass or fail ratings indicating 
whether tested areas will re- 
quire adjustment or repair. 
For the IBM Personal Com- 
puter and Apple II, Ile, and 
III; $39.95. Data Encore, 585 
North Mary Ave., Sunnyvale, 
CA 94086. 

Micro Color Terminal tele- 
communications program lets 
you upload and download files 
to bulletin boards and com- 
mercial information services. 
For the Radio Shack Micro 
Color Computer MC-10; 
$24.95, cassette. Spectrum 
Projects, 93-15 86th Dr, 
Woodhaven, NY 11421. 
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Word Processing 

Easy Script 64 word-process- 
ing program features a color 
display, global search and 

Home Writer, aimed at the 
home market but adaptable 
for business use, creates and 
prints documents. Its elec- 
tronic card file lets you merge 
mailing lists and enter 

Pen-Pal 

This word-processing 
program handles simple 
letters, complex docu- 

replace, optional sound 
prompts, vertical and _hori- 
zontal tabs, superscripts and 
subscripts, and special func- 
tion key editing. The program 
also supports character, 
sentence, line, and block in- 
sertions and deletions. For 
the Commodore 64; $49.95. 
Commodore Computer Sys- 
tems Division, 1200 Wilson 
Dr., West Chester, PA 
19380. 

ElitexWord, a machine-lan- 
guage word-processing pro- 
gram, features a 32-column 
display, true uppercase and 
lowercase characters, block 
moves, help messages, user- _ 
definable printer codes, text 
merge, and a status line. The 
program allows you to call up, 
at any time, a high-resolution 
64-column screen displaying 
fully formatted text, in- 
cluding page breaks and 
justification. For the Radio 
Shack Color Computer; 
$59.95, tape or disk (requires 
Extended BASIC and 32K 
bytes of RAM). Elite Soft- 
ware, POB 11224, Pittsburgh, 

— PA 15238. 
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ments, tables, and forms. 
Editing features include 
global search and re- 
place; global search and 
delete; and block manip- 
ulations including 
delete, copy, load, and 
store. Formatting fea- 
tures include left and 
right justification, 
centering, pagination, 
headers, and line length. 
A Looks mode allows 
text to be viewed as 
it will appear in printed 
form. For the Apple I 
and compatible systems; 
$59.95. Howard W. Sams, 
4300 West 62nd St., In- 
dianapolis, IN 46268. 

specific information that will 
personalize documents before 
they’re printed. Single-key 
commands simplify use, and 
on-screen help information 
explains briefly how to move 
through a document step by 
step. For the IBM Personal 
Computer, Apple II, Ataris, 
and Commodore 64; $49.95. 

- Micro Lab Inc., 2699 Skokie 
Valley Rd., Highland Park, IL 
60035. | 
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Education 

Adventures in Flesh uses an 
adventure-game format to 
teach lessons in human 
anatomy and physiology. For 
ages 12 and up. For the Ap- 
ple IT and Ile; $49.95. Krell 
Software Corp., 1820 Stony 
Brook Rd., Stony Brook, NY 
11790. | , 

Basic BASIC teaches the 
fundamentals of BASIC pro- 
gramming. Learn about 
screen display, keyboard in- 
put, loops, moving graphics, 
and subroutines. Includes a 
program skeleton that can be 

transformed into an action 
game. For the Timex/Sin- 
clair 1000; $17.95, cassette. 
2-Bit Software, POB 2036, 
Del Mar, CA 92014. 

CALL (Computer Assisted 
Learning Language) is a 
programming language that 
enables instructors to create 
customized tutorials, elec- 
tronic training manuals, and 
computer-monitored tests. 
The language takes full ad- 
vantage of the PC’s sound, 
color, and character graphics. 
Requires minimal computer 
knowledge. For the IBM Per- 
sonal Computer; $450. Texa- 
soft Inc, Suite 660, One 
Energy Square, Dallas, TX 
75206. 

Intelligent Tutor is a series 
of five programs designed to 
help students identify their 
strengths and weaknesses 
and practice a variety of math 
problems. The series consists 
of Algebra I and II, Geo- 
metry, Trigonometry and 
Advanced Topics, and SAT 
Math. For the IBM Personal 
Computer, Commodore 64, 
Apple IT and Ile, and Radio 
Shack Models III and 4; SAT 
Math, $69.95; all other pro- 
grams, $49.95; all five pack- 
ages purchased together, 
$199.95. Intelligent Software 
Inc., 9609 Cypress, Munster, 
IN 46321. | 

Magic Carpet is an interac- 
tive storytelling program that 
takes young readers on a 
magic carpet voyage to an 
exotic country. At various 
pivotal points in the tale, 
readers are asked to select an 
action that affects the story’s 
outcome. For the Radio 
Shack TRS-80 Models III 
and 4; $9.95, cassette. Radio 
Shack, 1800 One Tandy 
Center, Fort Worth, TX 
76102. 

That’s My Story is a creative 
writing program for one or 
more students. The computer 
tells a story, then it’s your 
turn to enter a “What if?” 
question that creates a series 
of writing challenges for your- 
self or the next writer. 
Students may make correc- 

tions or change stories with 
the help of easy-to-follow 
directions. For the Apple II 
and IIe; $59.95. Learning 
Well, 200 South Service Rd., 
Roslyn Heights, NY 11577. | 

Languages 

BASIC XL features string ar- 
rays, automatic line number- 
ing, program line renumber- 
ing, and a built-in cross- 
reference command. BASIC 
XL operates two to four 
times faster than conven- 
tional BASICs and generates 
programs that require half 
the amount of memory. For 
Ataris; $99, cartridge. Op- 
timized Systems Software, 
1173-D Saratoga-Sunnyvale 
Rd., San Jose, CA 95129. 

MAGIC/L is an interactive 
language whose features in- 
clude data-typing for CHAR, 
INTEGER, LONG, REAL, 
and string data, record struc- 
tures similar to the STRUCT 
facility in C, and an I/O pack- 
age that can provide random 
access and variable-length I/O 
to any CP/M file. Language 
applications include hardware 
interfacing and development, 
process control, and the crea- 
tion of user-friendly interac- 
tive programs. For CP/M- 
based systems; $295. Loki 
EKingineering Inc., 55 Wheeler 
St., Cambridge, MA 02138. 

Tiny FORTH includes an ex- 
pandable vocabulary, a full- 
screen text editor, and a 
45-page manual covering the 
fundamentals of FORTH. For 
the Commodore 64 and 
VIC-20; $19.95, cassette; 
$22.95, disk. Abacus Soft- 
ware, POB 7211, Grand 
Rapids, MI 49510. 

Tree-FORTH compiler in- 
cludes an expandable vocab- | 
ulary, multitasking capabili- 
ties, and an operating speed 
about 10 times faster than 
BASIC. The language is sup- 
plied on a 64K-byte EPROM 
chip that replaces the ROM 
chip inside the Timex/ 
Sinclair 1000; $49.95. Soft 
Magic Corp., 1210 West High 
St., Bryan, OH 43506. O 
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: 9 a ! es 

you ve got Apple in the palm of your hand. 
FingerPrint functions as the “Print Screen Key” your Apple doesn’t 

have. But that’s only the beginning. FingerPrint is more than just a parallel 
printer interface card. A touch of its button puts any program on hold, so youcan 

» make hard copies of any graphics or text. And do things Apple never 
imagined. | 

FingerPrintconsists ofthe printer interface card con- 
~ nected to a touch-sensitive button that adheres to 

your keyboard. It also comes with a free printer 
Cable and a disk loaded with programs. 

We made FingerPrint smart. You can make 
it even smarter. The built-in 2K ROM provides 

functions like Print Screen, Program Pause, Graphic Dump, Jump to 
Keyboard or Monitor for De-bugging and more. With 2K of user 
RAM, you can invent new functions such as Keyword Search and 
Replace or special tasks only you could dream up. 

FingerPrint works with any parallel printer made. And it 
can be programmed to interface with new printers as they come 
on the market. 

Get the most out of your Apple Il, Apple Il+ or Apple lle. 
Order FingerPrint today. Or visit your nearest dealer for a test flight. 
Thirdware has a whole family of innovative computer prod- | 

ucts. Including amultiple-printer parallel interface, slim-line disk 
drives, diskettes, disk cases and the only protective sleeves that 
remain in place while the disk is in use. Write for our latest catalog. 

0 SRL TC 

I GL ROR NIE OE PE EASON OEE TR ap ee PN GRY PEIG NOEL 

tein mo. 

Sw 

were 

| OR DER TOLL-FREE O eee Gennes oe and complete 

[ ie ie OP d____ FingerPrint $149 each. (Add $3.50 
} 800 528 6050 aHecing &hancling een Saeed EL oma add 

Ext. 2112 5% sales tax. 
en ae ae Enclose check or credit card authorization for full amount. In Arizona: 1-800-352-0458 
wee 

| In Alaska & Hawaii: 1-800-528-0470 Name 
Address ee 

City State Zip 

THIRDWARE Charge to: MasterCard/Visa (Circle one) 

Acct. No. Expires COMPUTER PRODUCTS [No ke 
Apple is a registered trademark of Apple Computer, Inc. Thirdware Computer Products and FingerPrint are trademarks of Precision Software, Inc. cf 

Mail to: Precision Software, Inc. 
4747 NW 72nd Avenue Miami, FL 33166 eee 

‘ Circle 95 on inquiry card. 



The Crawford Executive Desk, front view. Below: One “‘arm’’ opened to reveal eight hidden drawers. 

Now You 
See It, Now 
You Don't 

34 March 1984 Popular Computing 

_For those who like their com- 
puters but would rather not 
have an office that looks like 
an electronics lab, the Craw- 
ford Executive Desk offers 

tasteful styling while keeping 
your computer equipment 
neatly under wraps. 
Handcrafted from lami- 

nated Finland birch, each 
desk is equipped with a secret 
computer compartment. A 
touch of a switch elevates 
your computer system from 
underneath the desk’s surface 
on a concealed mechanical 
platform. The system can be 
electrically retracted when 
you need maximum desktop 
space. The desk also features 
two swiveling sections that 
open to reveal 16 hidden 
drawers. 
Each Crawford Executive 

Desk is built to order and cus- 
tom-built to accommodate the 
buyer’s computer hardware. 
Prices start at $19,000. For 
more information, contact 
The Croutier Collection of 
Sculptured Furniture, POB 
451, Forest Knolls, CA 94938. 
Circle 200 on inquiry card. 

Hooray for 
the Red, Green, 
and Blue 

Taxan’s new RGB vision 420 
is a red-green-blue (RGB) 
monitor that is styled and 
color-matched to suit the IBM 
Personal Computer. The unit 
features a nonglare picture 
tube and a mode selector 
switch for use with com- 
puters other than the IBM. 
Controls include horizontal 
and vertical hold, contrast, 
and screen size. The monitor 
also features a 20-MHz band- 
width, .88mm dot slit, 630-line 
resolution, and comes with an 
IBM-compatible video cable. 
The suggested retail price is 
$699.90. 

For more details, contact 
TSK Electronics Corp., 18005 
Cortney Ct., City of Industry, 
CA 91748. 
Circle 201 on inquiry card. 

Super Sprite graphics for the 
Apple Il. 

Super Sprite 

Super Sprite is a plug-in pe- 
ripheral card that enables Ap- 
ple IT owners to program pro- 
fessional-quality graphics and 
sound. 
Priced at $395, the card fea- 

tures animated sprite graph- 
ics, sound effects, and synthe- 
sized speech. Because sprite 
images move around the 
screen independently and are 
easily programmed from 
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The Epson 
HX-20 shoulder- 

bag style soft 
case (above) and 
Epson HX-20 
hard case 

(right). 

BASIC, Super Sprite lets 
even inexperienced game cre- 
ators write sophisticated 
games or educational pro- 
grams. Super Sprite anima- 
tion is fast, smooth, and 
flicker-free; sprites can move 
freely over each other with- 
out clashing. 
Included with Super Sprite 

is Ampersprite, a software 
utility that adds sprite pro- 
gramming capabilities to Ap- 
plesoft BASIC. Ampersprite 
lets you assemble sprites of 
various sizes, shapes, and col- 
ors, sequence sprite move- 
ments, and add sound to the 
animation. Also included is 
the Echo II speech synthe- 
sizer, which accepts words 
entered directly from the key- 
board. More information is 
available from Synetix Inc., 
15050 Northeast 95th, Red- 
mond, WA 98052. 
Circle 202 on inquiry card. 

For Systems 
on the Go 

The Computer Case Com- 
pany has come out with a line 
of cases for DEC, Victor, and 
EX\pson computers and periph- 
erals. Constructed of high- 

quality luggage materials, the 
cases feature padded handles, 
solid brass hardware and 
locks, and_ saddle-stitched 
brown vinyl exteriors. A 
unique design permits equip- 
ment to be used while still at- 
tached to the case’s base, and 
replacing and locking the 

unit’s lid protects computer 
and software from unauthor- 
ized use. Prices range from 
$109 to $169. 
Further information is 

available from The Computer 
Case Co., 5650 Indian Mound 
Ct., Columbus, OH 432138. 
Circle 203 on inquiry card. 

Ci ae a a a ae re ee re 

Sound and Fury 

Decillionix has introduced a 
sound-processing system for 
the Apple II and Ile called 
the DX-1. The unit lets you 
Save, process, modify, and 
play sounds entered from a 
microphone or other source, 
and the output can be fed to 
an amplifier. 
The $239 package uses an 

8-bit analog-to-digital and 
digital-to-analog sound-sam- 
pling technique. Individual 
sounds can last from 1 to 10 
seconds and can be software- 
controlled or played from the 
Apple's keyboard. 
The DX-1 system includes a 

plug-in circuit card, cable, 
operations manual, and dem- 
onstration disk. For addi- 
tional information, contact 

- Decillionix, POB 70985, Sun- 
nyvale, CA 94086. 
Circle 204 on inquiry card. 

LO Corporation’s A100 single-bin sheet feeder. 

Feed Me 

The A100 is a single-bin sheet 
feeder that’s designed to 
work with a variety of com- 
puter printers. Priced at $595, 
the unit features a simple, re- 
liable design that automati- 
cally feeds, stacks, and col- 
lates various sizes of paper. A 
platen-mounted gear synchro- 
nizes the feeder to insert a 
fresh sheet of paper for every 
15 inches of platen motion. 

The system requires no exter- 
nal power source. 
A100 systems are available 

for the following printers: the 
NEC 350 and 2050 series, 
Computers International 
Daisywriter 2000, C. Itoh 
F-10, DEC LA-100, Qume 
Sprint 11, Diablo 620 and 630, 
and Ricoh 1300. For further 
details, write to LQ Corp., 
180 Research Pkwy., Meri- 
den, CT 06450. 
Circle 205 on inquiry card. 
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MPUTER MAIL ORDER 
TERMINALS 

eeeseeos eee sees eee ee we eo eee 

% TeleVideo 
NEC PRINTERS 

NEC 2050.......... cae aha ae $999.00 
NEG'3550 6. oc icccooee $1699.00 

B60.) et are $929.00 PERCOM/TANDON 
GTO Muli iy hale Cenean, $1039.00 DRIVES 

5a" 320K Floppy....... »...$229.00 
COMPUTERS 5 Meg Hard w/Controller...$1399.00 

10 Meg Hard w/Controller...$1699.00 
Teleport Portable SeNe: Ae we a ea ade tema: CALL 15 Meg Hard w/Controller % $2095.00 ASHTON-TATE 

ert) ieee 3 20 Meg Hard w/Controller..-$2399.00 apace yj: |. 889.00 
AMDEK Friday ea ats $185.00 

310A Amber Monitor ....... $169.00 ius 
DXY 100 Plotter............. $599.00 EasyWriter ll ................ $249.00 
Color eos. .4%8. pry een baka heas, $399.00 EasySpeller ................. $119.00 
AST RESEARCH, INC. EasyPileny isos ee oe $229.00 

Six Pak Plus...from......... $279.00 CONTINENTAL SOFTWARE 
Combo Plus Il...from....... $279.00 1st Class Mail/Form Letter ... $79.00 

$3999.00 Mega Plus...from........... $309.00 The Home Accountant Plus ... $88.00 

$1569.00 _—«*'/O Plus Il...from............ eee YNAPSE 
$1899.00 QUADRAM ile Manager eG i REN $89.00 

$2399.00 Quadlini’ sain Se eke $519.00 Degas ; : $319.00 

. $3299.00 Quadboard...as lowas ..... $289.00 PROFESSIONAL SOFTWARE 
Quad 512 Plus...aslowas...$249.00 PC Plus/The Boss........... $349.00 
Quadcolor...aslowas...... $219.00 VISICORP 
Chronograph ................. $89.00 IBM APPLE 
Parallel Interface Board ..... $89.00 VisiCalc 159.00 
64K RAM Chips Kit........... $59.00 VisiCalc 4 159.00 

MICRO PRO VisiCalc-Advanced 269.00 

WordStar/Mail Merge....... $349.00 VisiWord/Spell 249.00 
WNfOStar eae $299.00 eo 199.00 hee oe 

— SpeltStar oye Pees $159.00 Isttin : SANYO Ciera $99.00 _VisiFile 199.00 169.00 
VisiSchedule : é MICROSTUF i 

MBC-550 PC ...CALL Crosstalkiiy) oot $105.00 Visidex 199-00 MBC-555 Pc...CALL MICROSOFT ere Pe 
MBC 1100......... Boliate ge .- $1499.00 Multiplan Recto a ier Mnak asec pa GUA aii $159.00 Bo. lan 199.00 169.00 FDD 3200-320K Drive ...... $389.00 ots ous’ aeigownesiGe 
ne i see es ice Paes eee Stretch Calc 75.00 75.00 ec e wo ere ec ene pee mene . Write: 79.00 89.00 Ree FDD 6400-640K Drive ...... $469.00 MODEMS Grace 0G vanced scoot eG foGace fe $2099.00 —— Bu ler hawalge MBC Report: 79.00 79.00 VisiTutor Word 59.00 59.00 PR 5500 Printer............. $599.00 Hore ee papa Ge © 6 ooawalle: 79.00 89.00 WiciGn.Calc 249.00 

MONITORS Mark II (Atari)................. e79.00 2 ne ewes Dea wae VisioniGraph ee AMDEK Mark Ill (TI-99).............. $109.00 ‘ See cee Hone 
300 Green................0.. $149.00 Mark IV (CBM/PET)......... $125.00 SS. BOO Amberon. ks... $159.00 Mark V (Osborne)............. $95.00 PRINTERS 
SIO Amber 2)... es $169.00 Mark Vi (IBM-PC) ........... $169.00 AXIOM Colon $279.00 Mark VII (Auto Ans/Auto Dial) ...$119.00 _AT-100 Atari Interface...... $239.00 NEC 
Gotor] Plus..:..2.....e $299.00 Mark XII (1200 Baud)....... $299.00 CD-100 CBM 64/VIC 20 ....$239.00 soe Uederdecuae dean er ak he EES COlGhOn. ee $399.00 TRS-80 Color Computer ..... $99.00 GP-100 Parallel interface ...$199.00 8023 Dot Matrix pres) catatonia eaters $379.00 
Coleone Plus $419.00 9 Volt Power Supply........... $9.00 BmMc BOZS Dob Mathis: | oes OO Colors 25. ae $349.00 401 Letter Quality .......... $589.00 3510 Serial/Letter Quality...$1449.00 HAYES y Color 4 S669 00 Fxcoo Det wank Soe 3530 Parallel/Letter Quality...$1499.00 

oa aa: ty na ears eae ase aad weet ees 0S ec SER euKKeS : 7710/7730 Serial/Parallel...$1949.00 
martmoaqem 71200......... 

2 GION sis ee $79.99 Smartmodem 1200B ....... $459.00 122 Parallel’)... se5 kale >: $399.00 OKIDATA 
12” Green HI-RES .......... $119.99 Micromodem Il ............. $265.00 739-1 Parallel............... $299.00 82,83,84,92,93,2350,2410 ...CALL 9191-13” Color............. $249.99 Micromodem II Plus........ $299.00 739-3 Serial................. $349.00 SMITH CORONA 

GORILLA Micromodem llE............ $269.00 c.ITOH Tp-2 $439.00 
q2”. Green tio See ae $88.99 Micromodem 100........... $299.00 Gorilla Banana.............. $209.00 Tractor Feed coe a ee ae $1 19.00 
12° Amber. ek $95.99 Smart Comil................. $89.00 Prowriter8510P............ SISTA IOO. oe CRA) wee mice ee aber : 

Chronograph................ $199.00 Prowriter1550P............ $679.00 SILVER REED NEG AVOWIS Coska 2 ieee dk. $569.00 500 Letter Quality .......... $469.00 JB 1260 Green.............. $109.99 NOVATION F10-40 .... $999.00 550 Letter Quality .......... $699.00 JB 1201 Green.............. $149.99 SEGA ire a OL cre roa $99.99 Fegros cu Gi kre $1499. 00 STAR 
JB 1205 Amber............. $159.99 SmartCat 103 ............... a SOO. Va aa he pe Gemini $599)00 
JC 1245. Color 355 ook: $299.99 SmartCat 103/212.......... $399.00 By? Ratan eens vee eens : COMREX GeEMminivetS s.c0 005. ae $399.00 So ee Gee eee ar Bee es FEO tae reser seacoo, ComWriterll LetterQuality...8499.00 — Delta10..... $559.00 PRINCETON GRAPHICS 212 AutoCat ................ $549.00 DIABLO Serial Roard $75.00 
HX-12 0RGBo tie $519.00 Apple Cat Il ................. $249.00 EL TRENT SR RIN Ei RMR SB) yee bear ge act re tae RA Pa ea ate 212 Apple Cat............... $569.00 620 Letter Quality .......... $949.00 TOSHIBA..... ban CALL : Apple Cat 212 Upgrade..... $309.00 630 Letter Quality......... $1749.00 TRANSTAR CALL 
oy aoe ee eo eae Cate eee $139.99 DAISYWRITER sdilalatliieesdiceet Sabdatiesie Le oo 
eas She. heel deere De Catyr gd, se tmncusensaci a ee: $1149.00. 2000) iit og Funders $999.00 PRINTER CABLES 

PG@-Cat acces niece ote ae ek $339.00 Tractor Feed................ $109.00 Available for Atari, Commodore, IBM, 

Pi 1. 9” Green url $99.99 ZENITH EPSON Apple, Epson, Kaypro, Televideo, Frank- 
Fag Stair Soe fa ha "ee UA ae Ze ee ge a a et ca $309.00 MX-80FT, MX-100, RX-80, RX-80FT, lin, Eagle, Sanyo, Osborne, NEC, Pi2, 12” Green ............. oo 88 TAG. ee $339.00 FX-80. FX-100....... CALL Zenith and many others. We supply all Pi 3, 12” Amber............. $149.99 oT-11 acace ies VoureBin pUisRinegas 

Pi 4, 9” Amber.............. SSIS Ca or ala epg rts Meg to 5 ; f 
1400 Color............00.05. $269.99 APPLE INTERFACE Sih Perey eran Hausetiensii Gat 

ZENITH CARDS & BUFFERS 'MANNESMAN TALLY PAPER SUPPLIES 
ZVM 122 Amber............ $109.99 Choose from PKASO, Orange Micro, ANG OICH Ginter est oe eek, Ba Fane $589.00 1000 shts. 8'/2x11 Tractor Paper...19.99 
ZVM 123 Green .............. $89.99 MPC, MicroMax, Tymac, Quadram & ; $799.00 1000 shts.141/2x1 oe ee ZVM 135 Color/RGB........ $469.99 Practical Peripherals........... CALL (6... on Sete Bal: 1 or 2” Address Labels........ eee ees ee ee oe ee oe ee 

=WEST=£ =CANADAL -EAST = 
800-648°33511 (800-268-4559 800-233-8950 

In Toronto call (4167828-0866. Dept aE In PA call (717)327-9575. Dept 0319 
Order Status Number: 828-0866 Order Status Number: 327-9576 

2505 Dunwin Drive, Unit 18 Customer Service Number: 327-1450 
Mississauga. Ontario, Canada L5L1T1 477 E. Third St., Williamsport. PA 17701 

In NV call. (702)588-5654. Dept. 0319 

Order Status Number: 588-5654 
P.O. Box 6689. Stateline. NV 89449 

) Norisk.nodepositonC.O.D. orders. Pre-paid orders receive free shipping within the UPS Continental United States with nowaiting period forcertified checks ormoney orders. Add 3°o(minimum $5.00) shipping and handling onallC.O.D. andcredit card orders. Largershipments may require additional charges. NVandPAresidentsadd Salestax. Allitems subject to availability and pricechange. We stock manufactuer s and third party software for most all computers onthe market. Calltoday forournew 
catalog... : 
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fe FRANKLIN 

ACE 1000 Color Computer .. 
ACE Family Pack System 
ACE PRO PLUS System 
ACE 1200 Office Mgmt. System... CALL 

“NOT IIE EXPENSIVE" 

.- CALL 

Cx commodore 

$599.00 
$869.00 

CBM 9000 $999.00 

B128-80 $769.00 
CBM 64K Memory Board....$269.00 
8032 to 9000 Upgrade $269.00 
2031LP Disk Drive 

8050 Disk Drive 

8250 Disk Drive 

4023 Printer 

8023 Printer 

6400 Printer 

CBM 4032 

The Manager 
Soft ROM 
VisiCalc 

PROFESSIONAL 

SOFTWARE 
Word Pro 2 Plus 

Word Pro 3 Plus 

Word Pro 4 Pius/5 Plus...each...$279.00 
InfoPro 

APPLE/FRANKLIN 

DISK DRIVES 
MICRO-SCI 

APPLE ile STARTER PACK 
64K Apple Ile, Disk Drive & Controller, 

80 Column Card, Monitor!1& DOS 3.3 
COMPLETE 

Cc 64 

#499 

SD1 Disk Drive $349.00 

WiC PO oi. i. CALL 
CBM 8O32......$5939 
C1541 Disk Drive 

C1530 Datasette : 

C1520 Color Printer/Plotter...$169.00 
M-801 Dot Matrix/Parallel...$219.00 

C1526 Dot Matrix/Serial ....$279.00 
C1702 Color Monitor 
C1311 Joystick 

C1312 Paddles 

Parallel Printer Interface 
Calc Result 64 

Codewriter 64 
Quick Brown Fox 
Word Pro 64 Plus 

We stock a full inventory of software for Com modore, such as: 
Artworx, Broderbund, Commercial Data, Creative Software, 
Epyx, HES, MicroSpec, Nufekop, Romox, Sirius, Synapse, 
Thorn EMI, Tronix, UMI, Victory, Spinnaker, Rainbow & Timeworks! 

CALL FOR DETAILS! 

HANDHELD COMPUTERS 

i) 
seseee.. BEAYD.S9S 

41Cv........$6199.939 

41C..........$144.839 

Extended Function Module... $63.99 
Time Module 

PC-8201 Personal Computer...$599.00 
PC-8221A Thermal Printer. ..$149.00 
PC-8281A Data Recorder ....$99.00 

PC-8201-06 8K RAM Chips. ..$105.00 
PC-8206A 32K RAM Cartridge...$329.00 

$00-648:331f 800-268-4559 
In Toronto call (416)828-0866. Dept 0319 

Order Status Number: 828-0866 
. 2505 Dunwin Drive, Unit 1B 

In NV call (702)588-5654. Dept 0319 
Order Status Number: 588-5654 

P.O. Box 6689, Stateline. NV 89449 

CANADIAN ORDERS: All prices are subject to shipping, tax and currenc 
INTERNATIONAL ORDERS: All shipments outside the continental United 
handling. EDUCATIONAL DISCOUNTS: Additional discounts are availabl 
APO & FPO: Add 3% (minimum $5.00) shipping and handling. Circle 15 

SHARP 
ees 

PC-1500A...$165.939 

PC-1250A....$88.99 

CE-125 Printer/Cassette....$128.99 
CE-150 Color Printer/Cassette...$171.99 
CE-155 8K RAM 

TIMEX/SINCLAIR 
Timex/Sinclair 1000 
Timex/Sinclair 2068 
16K Memory 
2040 Printer 

IL ORDER “7 
CE 

| HOME COMPUTERS 

600XL......$199 
SOOXL......$299 

1027 Letter Quality 
1030 Direct Connect Modem... 
1050 Disk Drive 

CX30 Paddle 
CX40 Joystick 
CX77 Touch Tablet 
CX80 Trak Ball 
CX85 Keypad 

488 Communicator II : 

4003 Assorted Education. ...$47.00 
4011 Star Raiders 

4012 Missile Command 
4013 Asteroids 

5049 VisiCalc 
7097 Logo 

7101 Entertainer 

7102 Arcade Champ 
8026 Dig Dug 

8030 E.T. Phone Home 

8031 Donkey Kong 

8033 Robotron 

8040 Donkey Kong, Jr. ...... $39.00 
8043 Ms. PacMan 

8044 Joust 

DISKETTES 

SV" 
5%" MD-2 
8” FD-1 (SS/DD) 
8” FD-2 (DS/DD) 

VERBATIM 
5%" SS/DD 

ELEPHANT 
5%" SS/SD 
5%’ SS/DD 
5%’ DS/DD 

54"? Disk Head Cleaner 

DISK HOLDERS 
INNOVATIVE CONCEPTS 

Flip-n-File 10 

Flip-n-File 50 
Flip-n-File(400/800ROM)Holder..$17.99 

EAPO ND TEND 

LJK ENTERPRISES 
Atari Letter Perfect-Disk(40/80)...$79.99 

Atari Letter Perfect-ROM(40 col)...$79.99 
Atari Letter Perfect-ROM(80 col)...$79.99 
Atari Data Perfect-ROM(80 col).....$79.99 
Atari Spell Perfect-DISK 
Atari Utility/MailMerge 

Apple Letter Perfect 
Apple Data Perfect 

Apple LJK Utility : 
Apple Lower Case Generator ...$19.00 

A DA 

Mississauga. Ontario. Canada L5L17T1 

y fluctuations. Call for exact pricing in Canada. 

States must be pre-paid by certified check only. 
e to qualified Educational Institutions. 

On inquiry card. 

Include 3% (minimum $5.00) shipping and 

1200XL ....CALL 

1400OXL ....CALL 

AT 88-A2 

AT 88-DDOA yc. co ee $119.00 
RFD 40-S1 

TEXAS INSTRUMENTS 

$279.00 

$319.00 

$389.00 

MEMORY BOARDS 
Axlon 32K 

Axion 48K 

Intec 48K 

Intec 64K 

CONTROLLERS & 
JOYSTICKS 

Joystick. 

3-way Joystick 

Famous Red Ball 
Power Grip 

BOSS Joystick 
ATARI/VIC Trak Ball 
Apple Trak Ball 
Apple Adapter 

Apple Analog 

Joystick 

Atari Single Fire 
Atari Switch Hitter 
Apple Paddles 

IBM Paddles 
IBM Joystick 

3100 Single 
3101 Pair 
Joyboard 

Atari Trak Ball 

Apple Joystick 

Apple Trak Ball 

ma Fb 8 fo 
8O 

In PA call (717)327-9575. Dept 0319 
- Order Status Number: 327-9576 

Customer Service Number: 327-1450 
477 E. Third St.. Williamsport. PA 17701 

O°233°8950 
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NEW PRODUCTS 

Entering the Real World 

The Autocrat is a micropro- 
cessor-based controller that 
remotely controls electrical 
devices through ordinary AC 
power lines. Applications in- 
clude energy management, 
lighting control, and process 
control. 
The Autocrat is compatible 

with any computer, terminal, 
or energy-management de- 

_ vice equipped with an RS-232 
interface. The unit plugs 
directly into a standard wall 
outlet and can control up to 

_ 256 devices, including all BSR 
X-10 and Leviton CCS acces- 
sories. 

The system features a 
clock/calendar with battery 
backup, an operating system 
in firmware, random-access 
memory for storing data and 
applications programs, and a 
self-diagnostic routine. The 
Autocrat can operate as a 
stand-alone processor, as a 
computer-controlled inter- 
face, or under control of a 
telephone modem. Retail 
price is $485, and additional 
details are available from Bi- 
Comm Systems, 10 Yorkton 
Industrial Ct., St. Paul, MN 
55117. | 
Circle 206 on inquiry card. 

The Autocrat, a microprocessor-based controller. 

The Apple Color Plotter for Apple Il and Ill computers. 

Apple Color Plotter 

Apple Computer Inc. has in- 
troduced a multicolor plotter 
for its Apple II and III com- 
puters. The Apple Color Plot- 
ter Model 410 is compatible 
with Apple Business Graph- 
ics and other popular multi- 
color graphics programs. 
Features include four color 

pens that can be changed 
automatically, 0.004-inch reso- 
lution, and a plotting speed of 
3.94 inches per second. The 
plotter accepts a wide choice 
of paper up to 11 by 17 inches 

and connects directly to the 
Apple III’s RS-232C interface 
or the Super Serial Interface 
Card on Apple IT computers. 
An accessory kit, which in- 
cludes cables, plotter paper, 
and eight color pens, and a 
multipen capper also come 
with the plotter. 
The Apple Color Plotter 

sells for $995. For more infor- 
mation, contact Apple Com- 
puter Inc., 20525 Mariani 
Ave., Cupertino, CA 95014. 
Circle 207 on inquiry card. 
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Port of Calling 
Tired of prying open your Ap- 
ple II’s cover whenever you 
want to switch between joy- 
stick, paddle, trackball, and 

mouse controllers? Then 
Disewasher’s Calling Four, a 
game-port expander card that 
permits four control devices 
to be connected simulta- 
neously, should appeal to you. 

Discwasher’s game port expander— Calling Four. 

38 March 1984 Popular Computing 

The card fits into any of the 
Apple's expansion slots, and 
you can select the desired 
controller via the keyboard or 
software codes. The $69.95 
unit features a light-emitting 
diode that shows which port 

is currently in use, and a 
demonstration disk. 
For complete details, con- 

tact Discwasher, 1407 North 
Providence Rd., POB 6021, 
Columbia, MO 65205. — 
Circle 208 on inquiry card. 

New Tube in Town 

The SC-100 is a new 18-inch 
composite-video color moni- 
tor from Sakata that is com- 
patible with a wide variety of 
personal computers. Priced at 
$329, the unit offers a bright 
picture with vibrant colors 
and minimal distortion. Con- 
trols include sound, contrast, 
vertical hold, color, tint, and 
brightness; the unit can also 
display up to 1000 text char- 
acters. The SC-100’s beige 
polystyrene case blends well 
with all computers. 

More information on the 
SC-100 is available from 
Sakata U.S.A. Corp., 651 Bon- 
nie Lane, Elk Grove Village, 
IL 60007. 3 
Circle 209 on inquiry dard. 
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Circle 27 on inquiry card. 

brother 

_ i _ 

_ 

BROTHER has done it again. Not content to ride on the phenomenal 
success of the HR-1, Brother now brings you the HR-25. A machine so 
improved and technically advanced, with a price/ performance ratio that 
sets it apart in a class by itself. | 

Although the HR-25 has been designed to fulfill the demands of the high 
volume user, its price is affordable for even the smallest business 
groups. And the HR-25 will assure you the highest letter-quality printing 
at speeds of 23 cps, making it the fastest printer in its price range on the 
market today. ! 

The BROTHER HR-25 is unsurpassed in every respect, and is backed by 
the DYNAX reputation for quality 
and service response. ) : Nc 
Options Available: Tractor Feed, ei 
Auto Cut Sheet Feeder 5698 Bandini Blvd., Bell, CA 90201 

; (213) 260-7121 

. HR-25 Wf from the manufacturers of “OFFICIAL TYPEWRITER OF THE LOS ANGELES 1984 OLYMPIC GAMES” 
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POPCOM, X100 
the new, easy-to- 
use communica- 
tions tool that 
connects you and 
your personal 
computer to the 
wondrous, mind 
expanding, enlight- 
ening world of | 
information. 

Circle 57 on inquiry card. 

See your dealer or write for more information. Make the connection 
| Automatic or manual dialing and answering for all voice and data calls. between yourself and the challenging world of information. 

Voice and data transmission during the same call — ends the 3 separate 
calls (‘‘I’m going to send,”’ “I’m sending,”’ ‘‘Did you get what | sent?’’) 
Smart modem compatible — works with widely available communications 
software. 
Flexibility — compatible with 103, 113, and 212A dial-up modems; connects 
to all standard single and multi-line equipment. 
Fast, easy setup — ‘tune’ tells when the three cables are properly connected. 
Adjustment-free operation — no manual switches to contend with. The 
X100 automatically takes its instructions from your PC or terminal. 

| Automatic computer briefing — reports to your PC all call-progress tones ... 
dial tone, busy signal, remote ringing, talk, even line disconnect — so your 
computer can do more. 
‘‘Iin-Use’’ light on multi-line phones — protects against inadvertent interrup- 
tion. 

@ Smart interface — automatically adapts itself to various RS232 cables. 
@ Versatile installation — fits conveniently on wail, desk or floor. 

[1 Please send me literature on POPCOM prone. 

(1 Please call me immediately. 

tains anh N CLALIT NCCC LOND NNN NNN IN ONL DON NN LA AA AAA AA ON NN 

NAME TITLE 

cciulniensscanalannanndaiohsadincicioonmesesctaninannedstslhCentCLittttAtHbNhNCO NNO NANA NNN DALLA ALD ADL AOD A O ONAN AA ALAN 

COMPANY Tel: 

Atnttaanbiceletihtih NANA NNN NADAL Cmte ne 

ADDRESS STATE ZIP 

PRENTICE CORPORATION, 266 Caspian Dr., P.O. Box 3544, 
Sunnyvale, CA 94088-3544, (408) 734-9855 



For people who want power. 

ert oa 

If you a e seek ng 
believe we have created the program you seek. power and spectacular speed. re 

And our opinion is shared by a great many But for those who want more, 1-2-3 is spe- 
computer analysts who consider 1-2-3™ from cially designed so you can develop customized 
Lotus® the most productive program in the applications for your business needs. And the 
marketplace. world’s largest electronic spreadsheet has 

Like many great ideas the essence of its enough operators, functions and commands 
success is its simplicity. With 1-2-3, you have to perform virtually any task you ask of it. 

| spreadsheet, information management and In fact, the only limit is your imagination. 
graphic functions—all in one program. 1-2-3 from Lotus is power and something more. 

You can switch from one function to another Call 1-800-343-5414 (In Massachusetts call 
with the touch of a key, instantaneously. 617-492-7870) and find out more about 1-2-3 

| Although it seems faster. from Lotus. RR aac n rh ARLE 

@ Lotus 
The hardest working software in the world. 

42 March 1984 Popular Computing | Sg 1-2-3 and Lotus are trademarks of Lotus Development Corporation. All rights reserved. 
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Apple Pep 

A plug-in card for the Apple 
II and II Plus that more than 
triples the speed of program 
execution is the latest offer- 
ing from Titan Technologies. 
The Accelerator II is a 

parallel processor board that 
features a 6502 micropro- 
cessor and 64K bytes of high- 
speed random-access memory 
(RAM). When the card is in- 
stalled, the Apple II’s main 
board handles only video dis- 
play; the Accelerator ITI con- 
trols all other routines, 

ee eee 

Roll Out 

the Micro 

The Computer Roll Top Desk 
offers workstation conven- 
ience and security. Retailing 
for $1634, the desk includes a 
printer cradle, full ventilation, 
eight adjustable glides 
mounted on the desk bottom, 
and high-pressure laminate 

Accelerator || triples Apple program speed. 

The Computer Roll Top Desk combines style, comfort, and security. 

duplicates the Apple’s 48K | 
bytes of RAM, and adds a 
built-in language card. The 
result is an authentic 350 per- 
cent increase in the speed of 
program execution. When 
desired, the Accelerator II 
will function at normal Apple 
II or II Plus speeds. 
The $599 card is compatible 

with virtually all programs, 
including most games and 
business software packages. 
Details are available from 
Titan Technologies, POB 
8050, Ann Arbor, MI 48107. 
Circle 210 on inquiry card. 

work surfaces. Also included 
are four security locks, auto- 
matic power shutoff when the 
center drawer is closed, stor- 
age space of a four-drawer 
filing cabinet, and a four- 
socket power strip with surge 
protection circuitry. For fur- 
ther information, contact 
Highland Three Inc., POB 
795003, Dallas, TX 75379. 
Circle 211 on inquiry card. 

NEW PRODUCTS 

Plug in an Apple Arcade 

The Arcade Board is a plug- 
in card for the Apple II and 
IIe that enhances the com- 
puter’s graphics and sound ef- » 
fects. The unit features many 
of the same special-purpose 
video and sound chips used in 
popular coin-operated arcade 
games. : | 
Arcade Board’s video en- 

hancements include 16 simul- 
taneously available colors, 
two 256- by 192-dot high-res- 
olution graphics modes, 32 
sprites, 16K bytes of random- 
access memory that can store 
up to 14 graphics pages, a 64- 
by 48-dot low-resolution 
mode, and a 60-hertz inter- 
rupt that allows synchronized 

page flipping. Sound features 
include three independent 
audio channels (each with a 
nine-octave range), indepen- 
dent volume controls, a noise 
generator, automatic enve- 
lope control, and 16 soft- 
ware-selectable filters. 

Priced at $225, the com- 
plete system includes an 
80-page tutorial guide and a 
‘demonstration disk that gives 
you 28 additional BASIC 
graphics and sound com- 
mands. More information is 
available from Third Millen- 
nium Engineering Corp., 
Suite 394, 1015 Gayley Ave., 
Los Angeles, CA 90024. 
Circle 212 on inquiry card. 

Prometheus 1 VCR Interface 

The Prometheus 1 interface 
turns any Commodore 64 or 
VIC-20 into a programmable 
videocassette-recorder con- 
troller. Useful in education, 
marketing, and other audio- 
visual applications, the unit 
works with many Panasonic, 
Magnavox, Canon, and 
Hitachi VCRs. 
With Prometheus 1, your 

computer can make a VCR 
advance to any point or se- 
quence on a videotape. Com- 
mands can be sent from a disk 
drive, audiocassette recorder, 
or computer keyboard. The 
system can be used as a 

frame-by-frame graphics 
animation recorder or as a 
signing device for storing 
audiovisual messages on tape. 
With an optional authoring 
system, you can create your 
own interactive computer/ 
video educational courses and 
sales presentations. 
Prometheus 1A is compati- 

ble with the Commodore 64; 
Prometheus 1B with the 
VIC-20. Both units are priced 
at $49.95. For further details, 
write to Videobook Corp., 
POB 19597, Seattle, WA 
98109. | 
Circle 213 on inquiry card. 

A computer/video interface for Commodore. 

March 1984 Popular Computing 438 



NEW PRODUCTS 

The Eagle Color Graphics Board 

HKagle Computer Inc. has in- 
troduced the Eagle Color/ 
Graphics Monitor Adapter 

The Eagle Color/Graphics Monitor Adapter Board. 

Board, a plug-in card that 
provides a color display and 
graphics capabilities for the 

Eagle PC, the Eagle 1600 
series, the IBM Personal 
Computer, and most IBM- 
PC-compatible systems. 

Retailing for $295, the 
adapter is designed to work 
with a wide variety of color 
and monochrome monitors. It 
offers a 320- by 200-dot 
medium-resolution display 
with 16 foreground and 8 
background colors or a high- 
resolution (640 by 200) mono- 
chrome display. Reverse- 
video, blinking, and highlight- 
ing features are available in 
the monochrome mode, and 
character blinking is offered 
in the color mode. 
More information is avail- 

able from Eagle Computer 
Inc., Building C, 983 Univer- 
sity Ave., Los Gatos, CA 
95030. 
Circle 214 on inquiry card. 

Penguin Products’ K-Cover. 

Taking Cover 

Penguin Products has intro- 
duced K-Cover, an antistatic, 
unbreakable keyboard cover. 
Compatible with most com- 
puters, the $9.95 device pro- 
tects against dust, and when 
not covering a keyboard it 
can double as an angled riser 
for your monitor or computer. 
For complete details, con- 

tact Penguin Products, POB 
7008, Roseville, MI 48305. 
Circle 215 on inquiry card. 

LLL LL a aT 

Mix and Match 

Electro Design has an- 
nounced its line of IMP per- 

- sonal computers, a series that 
offers a wide selection of 
microprocessors, memory 
boards, and peripherals. 
IMP systems are available 

in three basic models, each 
compatible with the IBM Per- 
sonal Computer. The IMP-6, 
IMP-12, and IMP-18 offer 6, 
12, and 18 expansion slots re- 
spectively. The IMP-12 also 
provides mounting space for 
two half-height floppy-disk 
drives, and the IMP-18 can ac- 
commodate four drives. 
Among the features avail- 

able are 8088- or 8085-based 
boards, memory boards with 
64K to 256K bytes of random- 
access memory, monochrome 
or color monitors, and floppy- 

_or hard-disk drives with capa- 
cities ranging from 360K 
bytes to 30 megabytes. Both 
high-speed and letter-quality 
printers are also offered. 
IMP systems are priced 

from $2100 to $7000 depend- 
ing on configuration. Further 
information is available from 
Electro Design Inc., 690 
Rancheros Dr., San Marcos, 
CA 92069. 
Circle 216 on inquiry card. 
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e=(Alfyour\ , 
personal computer 

doesn't tie into 
office automation 

get is limited to the informa- @ ! 
tion you put in. 

In Ou ; But if your personal 
| computer ties into office 

automation, there’s no limit to how far you 
Can go. 

@ And quite simply, that’s the difference 
between the Wang Professional Computer 
and almost every other personal computer 
onthe market. fate | 

The Wang Professional Computer offers 
you excellent communications. It is so com- 
patible it can work with the entire family of 
Wang office computers, as well as most 
mainframes. : 

There are other advantages, of course. 
Like the best selling word processing in the 
world. And the fastest data processing of any 
personal computer we've tested. 

But the way we look at it, your office is 
filled with important information. 

_ Ifyou don’t take advantage of it, you 
might as well leave our computer home with 
the rest. 

Fora demonstration of the Wang Pro- 
fessional Computer, call 1-800-225-9264. Or 
write to Wang Laboratories, Inc., Business 
Executive Center, One Industrial Avenue, 
Lowell, MA 01851. 

© 9 Untortunately, with 
ma I oesn most personal comput- 

ers, the information you 

The Office Automation 
Computer People. 

PP4 
© 1983 Wang Laboratories, Inc. 
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NEW PRODUCTS 

Radio Shack CGP-220 ink-jet printer. 

Joining the 
Jet Set 
Fast, quiet inkjet technology - 
comes to TRS-80 printers 
with Radio Shack’s CGP-220. 
Retailing for $699, the unit 
prints a 5- by 7-dot matrix in 
seven colors (black, green, 
yellow, blue magenta, and 
violet). : 

Other features include a 
graphics resolution of 640 
dots per line, a parallel inter- 
face, and a TRS-80 Color 
Computer-compatible inter- 
face and screen-print utility. 
The CGP-220’s text mode 
prints 37 characters per sec- 
ond with a pitch of 12 charac- 
ters per inch. User-replacable 
ink packs are available. 
For details, contact Radio 

Shack, 1800 One Tandy Cen- 
ter, Fort Worth, TX 76102. 
Circle 217 on inquiry card. 
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Direct Computers 

The Direct 1625 and Direct 
1631, two 16-bit computers 
that offer MS-DOS compati- 
bility, are now available from 
Direct Inc. 
The Direct 1625 emulates 

46 March 1984 Popular Computing 

The Direct 1631 emulates a DEC VT-100 terminal. 

Hewlett-Packard terminals 
and -offers 128K bytes of 
random-access memory, two 
RS-282C interfaces, a high- 
resolution video display, and 
two 5%-inch floppy-disk 
drives. The Direct 1631 in- 
cludes all the features of the 

1625 but emulates a DEC 
VT-100 terminal. Both units 
are priced at $3995. 
Further information is 

available from Direct Inc., 
4201 Burton Dr., Santa Clara, 
CA 95054. 
Circle 219 on inquiry card. 

The ADS-8211 Grafax 
Spooler/64 for Apple computers. 

Spool Tool 
The ADS-8211 Grafax 
Spooler/64, a dual-purpose 
buffer card, lets Apple Il 
computers continue to pro- 
cess data while information is 
sent to a printer. 
The $229 card stores data 

from the Apple in its own 
64K-byte memory, freeing the 
computer to work on other 
tasks. The unit is compatible 
with DOS 3.8, CP/M, and 
Pascal operating systems and 
can store approximately 20 
pages of text. 
The ADS-8211 also includes 

a screen-dump option for re- 
producing text or high-resolu- 
tion graphics on ADS, C. Itoh, 
NEC, and Epson dot-matrix 
printers. Graphics can be 
printed in one of two sizes 
with normal or inverse shad- 
ing and 90-degree rotation. 
The card comes with a cable 
and Centronics-compatible 
connector. 
Further information is 

available from Antex Data 
Systems, 2630 California St., 
Mountain View, CA 94043. 
Cirele 219 on inquiry card. 

Circle 29 on inquiry card. 
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“\WWith MECA software. MANAGING | 
YOUR MONEY" is like having Andrew 

Tobias, author of The Only ~ 
Investment Guide You'll Ever Need 

and The Invisible Bankers, at my side 
whenever | need his help to manage 

my money, It’s many programs in one, | s 

ingeniously integrated to let me do as - ; 

much or as little as | want. And it’s so 

easy to use, | don’t need the manual.” 

« Provides a complete checkbook 
sa and budget program. 

s e Helps you with tax planning. 

e Tracks your net worth. 
« Serves as an all-purpose financial 
calculator, : 

e Evaluates your family’s life insurance. 

e Stores memos on an electronic 
calendar, 

e Allows you to record, code and 
analyze your investments. 

s ¢ Tallies realized and unrealized gains 
and losses. 

e Suggests optimal tax strategies. 

e Prints your SCHEDULE D. 

e Reminds you as investments are 
going long-term. 

e Calculates tax shelter and rental 
property internal rates of return. 

° Keeps it simple. 
(You don’t even need the manual!) 

e Keeps it fun. 

« Keeps it useful. 

« integrates everything. 

° Organizes you. 

Designed for IBM PC, XT, PCjr and Apple lle. Available where fine software is sold. 

I” Software that makes your 
home computer worth having. 

©1984 - MICRO EDUCATION CORPORATION OF AMERICA: 285 RIVERSIDE AVE. - WESTPORT, CT, -06880+(203) 222-1000 
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“BASIC BUILDING BLOCKS" lets us interact 

My 
Mom » 

with our computer and learn at our 
Own pace. Dad says it’s so easy to use, 
it even eliminates the need for him to 
read the manual. You should see all the 
programs Mom has written by herself. — \yja 
| like it because it really gets into the 
fun of the computer...fast. BASIC 
BUILDING BLOCKS js like having personal 
computer experts in our house.” 
| 

e A unique, challenging and enter- 
taining introduction to BASIC 

| programming. 

fe » Consumer testing shows that 
Fe 9outof 10 people didn't 

even need the manual. 

e BASIC commands fully demon- 
Strated, including disk access. 
sound and graphics. 

e Over 60 sampie programs exe- 
cuting so you can see how BASIC 
commands work, learn program 
structure and flow of control. 

e Innovative program design for 
fm freedomof movement any-— 
. where in the tutorial. This lets 
w = you test sample programs at 

your own pace until you under- 
stand how they work. 

e Actually encourages you to write: 
and test your own programs. 

« Design useful programs, trace 
their flow and detect pro- 
gramming errors. 

Ki ey 4 iis Pe LIENS Fo tire 

Phas ake * any ! i i i Eee ea oe | Serres cae hae aoe tah eat A % Pali Car ee: 

Designed for iBM, Atari and Apple Personal Computers. Available where fine software is sold. 

‘Software that makes your 
home computer worth having: 

©1984 .- MICRO EDUCATION CORPORATION OF AMERICA - 285 RIVERSIDE AVE. - WESTPORT: CT -06880- (203) 222-1000 
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Barton-Aschman Associates, 
Inc. is based near Chicago but its - 
influence is felt on pavements 
across the nation. This traffic 
engineering firm uses eight 
CompuPro System 816™ 
computers to help keep millions 
of motorists moving smoothly. — 
Senior associate Dennis 

Strong manages the firm’s | 
interstate computer operation in. 
addition to his traffic engineering 
responsibilities. He decided to 

Ole mee micro T ete ms 
trademark of Digital Research, Inc.; 
‘System 816 is a trademark of CompuPro. 

BT cael 

use CompuPro’s sophisticated 
microcomputers to replace a 
time-sharing service after a three- 
week mainframe breakdown that 
paralyzed Barton-Aschman’s 
dozens of consultants. 

“The eT ace hardware is 
solid,” he says. “We haven't ee 
a board failure for over a year.” 

CompuPro’s advanced S-100 
architecture and CP/M®-based - 
software appealed to Mr. Strong, 
who is determined to keep his 

A GODBOUT COMPANY. 

1983 ects 
eS eo 

computers modular and stan- 
dardized for ease of upgrading 
and maintenance. — eee 

For motorist management — 
or manager enhancement, 
CompuPro delivers performance, 
quality and reliability. Call (415) 
786-0909 ext. 206 for the location 
of the Full Service CompuPro 
System Center nearest you. — 

Barton-Aschman’s CompuPro systems 
were integrated by Lillipute Computer 
Mart of Skokie, Illinois. 

3506 Breakwater Court, Hayward, CA 94545 

— 



The Software Rental Brouhaha 
Legal skirmishes abound over this new marketing concept 

by A. Richard Immel 

software, there’s one piece of ad- 
Beira theres oe eo 

vice you'll hear from everyone— 
your mother-in-law, your CPA, your 
barber, and your paperboy: try 
before you buy. 

So much for easy advice. The ques- 
tion is, how do you do it? Where, for 
example, can you get a software 
package and put it through all of its 
paces, using your data in the data- 
base and your secretary’s 
files and fingers on the 
word processor? A retailer 
might let you run it in the 
store, but you’re not going 
to find out a great deal in 
a half hour or so on the 
premises. 

This was the dilemma 
faced by Richard Alloy, a 
Southern California psy- 
chologist who was looking 
for a general-ledger ac- 
counting package for his 
practice to run on his Ap- 
ple. With the help of his ac- 
countant he had narrowed 
the field to a couple of pro- 
grams that looked pretty 
good, but he wasn't keen 
about shelling out $400 for 
a prince that might turn 
into a frog. Then he dis- 
covered rental software 
from United Computer 
Corp. 
Alloy rented a BPI ac- 

counting package, and he 

ty 

<— Circle 84 on inquiry card. 
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and his accountant spent a week go- 
ing over it with a fine-tooth comb. 
They both liked it, and Alloy bought 
the package from United. But in- 
stead of paying the full list price of 
$395 he got it for $316, a 20 percent 
discount; besides that, the rental 
charge of about $100 was fully 
credited to the purchase price. 
The discount was welcome, but 

just as important was having the 
chance to try the program out under 
real-life conditions. “The under- 

GP ies 

RAZ», 
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standing that comes from actually 
using the program is something you 
just can’t get any other way,’ ex- 
plains Alloy. 
United Computer, which operates 

out of Culver City, California, is the 
largest of a handful of software- 
renting companies that have sprung 
up over the past year. Some concen- 
trate on games, but others, like 
United, are starting to emphasize © 
business software. If the notion of 
renting software seems to you like 

an idea whose time has 
come, you’re in good com- 
pany. In fact, it’s such a 
good idea the software in- 
dustry is trying to stamp 
it out. 

\llustration by Stuart Leeds Lining Up to Sue 
Last fall, Micropro 

Corp., the San Rafael, 
California, company best 
known for its Wordstar 
word-processing package, 
slapped a $50 million 
lawsuit on United Com- 
puter in an attempt to 
shut down the operation. 
Peachtree Software, an 
Atlanta business software 
firm, followed with a 
similar suit, and as 1983 

~ wore on, the line to sue 
United Computer was 
starting to run out the 
door and down the court- 
house steps. 

United Computer's trans- 
gression was to rent top- 
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of-the-line software like Wordstar, 
Lotus’s 1-2-8, Peachtext, dBASE II, 
Visicale, and hundreds of other pro- 
grams at a fraction (20 to 25 percent) 
of the manufacturer’s list price. 
After a week, if you like it, you can 
buy it at a discount with your rent- 
al fee credited to the purchase 
price. If you don't like it, you return 
it, no questions asked. That means 
you lose the rental fee, but as George 

ability is necessary for a successful 
operation in the rental business. We 
don’t believe that.’ 

by hordes of opportunists who get 
to fondle the expensive software, run 
off a copy, and then send the original 
back to the rental outfit. 
The basic industry argument is 

that software rental can’t exist with- 
out copying. When I asked Digital 
Research Corp’s marketing director 
about the issue, he responded with 
this question: “Why would anyone 

Micropro Opens the Box 
Micropro takes a different view. 

Among other things, it has charged 
United with copyright infringement, 
inducing its customers to break the 
law by encouraging them to copy 

Pollack, United Computer’s execu- 
tive vice president and prime mover 
and shaker, puts it, “It’s cheaper to 
lose money with us than it is to lose 
it to Computerland.” 
So far what we've got is a tough 

competitor with a bright idea— 
annoying, but not grounds for a law- 
suit. There is one other problem, 
however: most of the rental pro- 
grams aren't copy-protected. Be- 
cause of that, the software pro- 
ducers claim they’re being ripped off 

A. Richard Immel is a contributing editor of 
Popular Computing. 

rent software?” Maybe to try it out 
first, I said. “Well, that’s one reason,’ 
he conceded. 

Obviously, a certain amount of 
copying is going on, and everyone, 
including George Pollack, knows it. 
Richard Alloy, who ended up buying 
his accounting program, says, “To be 
honest, I was certainly aware of the 
potential for copying.” In his less 
proselytizing moments George 
Pollack admits that some of his 
customers might be taking a byte or 
two on the sly, but he denies he 
would go out of business without 
copying. “That assumes that copy- 

BEER: 

don't think you 
can buy a cheaper 
accounting package. 
I know cant 
buy a better one. 

I’m Irwin Taranto. I built my 
whole reputation with my account- 
ing systems, by making them work, 
by upgrading them constantly, and 
by supporting them completely. 
Now they’re ready for almost 

any small computer: IBM PC and 
compatible machines, MS-DOS 
machines, CP/M machines and the 

TRS-80. General Ledger, Accounts 
Payable/Purchase Order, Accounts 
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Receivable (Open Item or Balance 
Forward), Payroll/Job Costing and 
Inventory Control. Five interactive | 
systems that do the accounting 

_for thousands of small businesses 

throughout the world. Plus a 
Personal Accounting system. 
When you buy my systems, you 

buy a phone number. If you have a 
problem, call and we'll fix it. If the 

problem’s tough enough, I’ll get on 
the phone and fix it myself. 

Because I sell direct, I can price 

my systems at $99 each—so low no 
other serious software can compete. 
You can buy them all for under $500. 

My free trial offer 
When you buy my systems, you prac- 
tice on a separate demo disk. If you 
don’t like the demo for any reason at 

all, just send the unopened system 
disk back within thirty days. 
I'll refund the full $99. 

If you're interested, call toll free 
and tell us what you need. We'll ask 
you a couple of questions about your 
equipment and handle the whole 
transaction in one phone call. 

Taranto 
& ASSOCIATES, INC. 

Post Office Box 6216, 121 Paul Drive, San Rafael, 
CA 94903. Outside California, toll free 
(800) 227-2868. In California, (415) 472-2670. 

CP/M is a trademark of Digital Research Corporation. 

TRS-80 is a trademark of Tandy Corporation. 

programs, and violating Micropro's 
software license agreement, which 
prohibits use of the software on 
more than one computer. The suit 
pretty well covers the waterfront, 
but in so doing it opens a Pandora's 
box for the software industry 
because there is so little case law 
dealing with these issues, particular- 
ly the validity of license agreements. 

E. Rick Giardina, Micropro’s 
general counsel, says he considers 
licensing litigation “less of a risk 
than to continue to license our prod- 
ucts and find out six or seven years 
down the road that it’s wrong.’ He 
adds, “If we're doing it wrong, let’s 
find out now.’ 

Licensing is a touchy subject 
because the idea is a carryover from 
earlier mainframe days when com- 
puter programs, particularly operat- 
ing systems, were—and still are— 
licensed by the computer manufac- 
turer to the user. That is, the user 
pays a fee to use the software but 
doesn’t actually own it. It is subject 
to whatever restrictions the manu- 
facturer wants to put on it, such as 
limited disclosure, not running it on 
more than one machine, and so forth. 
The problem nowadays, however, is 
that in the mass marketing of micro- 
computer software, where programs 
are sold like gadgets in shrink- 
wrapped packages or bundled and 
sold as a package with the hardware, 
it’s questionable whether a license in 
fact exists. In the view of some 
lawyers the software is simply an 
outright sale. 
The point of law here is that a 

transaction is what it is, not what 
somebody says it is. Or, to put it in 
the terms of the duck principle (used 
in olden days to define communists, 
if I remember correctly): if it looks 
like a duck, walks like a duck, and 
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quacks like a duck, then it probably 
is a duck. | 
The copyright issues involve such 

legalisms as contributory infringe- 
ment regarding the first-sale doc- 
trine. First-sale doctrine means that 
anyone who buys something that is 
copyrighted—a book, a phonograph 
record, a music tape, a videotape, or 
presumably, in this case, a software 
package—may dispose of, sell, or 
rent that object at his discretion. 

If that’s so, then what’s the big 
deal about renting software, Micro- 
pro's or anybody else’s? “It wasn’t a 
sale,’ says Micropro’s Giardina. “It 
was licensed.’ Aha. Now you’re 
beginning to see how lawyers make 
their money. 
Another element in Micropro’s at- 

tack on rental software is the notion 
of contributory infringement, which 
means, in short, that renting is only 
a smoke screen for United's real pur- 
pose, which is to allow people to copy 
the software. 

This argument is in good company 
inasmuch as it’s part of the Sony 
Betamax case that is now before the 
U.S. Supreme Court (a case, inciden- 
tally, that the Court has found to be 
a hot potato). The argument is that 
Sony itself, as a corporation, didn’t 
violate the copyright laws but is 
nevertheless liable because it made 
and sold a machine, a videocassette 
recorder, that enables and even en- 
courages people to lift copyrighted 
programs off the airwaves. 

If you let your mind run on, the 
implications are staggering. It’s 
possible to envision entire industries 
hanging in the balance: what library 
doesn’t have at least one photocopy 
machine that is used to copy all man- © 
ner of copyrighted materials? Ac- 
tually, the legislators took the librar- 
les—and Xerox, et al.— off the hook 
by writing a special dispensation for 
them into the copyright law revi- 
sions of 1976. Now Congress is look- 
ing at ways to fatten the profits of 

the complaining movie industry by 
tinkering with the first-sale doctrine 
in favor of letting the producers 
and/or creators (writers and musi- 
clans and artists) get a piece of the 
action in the form of some kind of ad- 
ditional royalty payment. Where 
Hollywood blazes the trail can the 
software companies be far behind? 
Considering that United Com- 

puter is pretty much a mom-and-pop 
organization (Pollack’s wife and 
brother are also principals in the 
company), it has been able to reap 
an enormous amount of publicity out 
of all this. Besides coverage in the 
computer press, two leading busi- 
ness magazines, Forbes and Busi- 
ness Week, ran pieces featuring 
Pollack and the software rental 
brouhaha. 

Huckster Par Excellence 
H. George Pollack, executive vice 

president and the man behind all 
this controversy, is a short, slightly 

ALGEBRA ARCADE 

SOFTWARE 

Available for Apple® II + /Ile 

Algebra Arcade’ by Mick, Konemann, O'Farrell, Isaacs 

Also available for: IBM® PC, and Commodore 64™: 
$49.95 
WEPCO ELECTRONIC BLACKBOARD SERIES by 
O'Farrell, Mick, Isaacs, Konemann 

Algebra Electronic Blackboard: 5 diskettes and 
User’s Guide; $250.00 
Trigonometry Electronic Blackboard: 2 diskettes 
and User’s Guide; $100.00 
Function Plotter: 1 diskette and User’s Guide; 
$125.00. Complete Package: $350.00 

WEPCO Electronic Study Guide for Precalculus 
Algebra by Dobyns, Steinbach, Lunsford 
Includes 6 diskettes and User’s Guide; $69.95/disk- 
ette, $350.00/complete package 

WEPCO Electronic Study Guide for Trigo- 
nometry by Steinbach, Lunsford, Dobyns 
Includes 6 diskettes and User's Guide; $69.95/disk- 
ette, $350.00/complete package 

Circle 78 on inquiry card. 

Entertaining, thoroughly tested instructional software and books 
Easy-to-read, step-by-step directions 
Complete user support 

WEPCO'S GOT IT! 
BOOKS 

| 
Accounting with Lotus 1-2-3™ with Applications 
Diskette by Kaz Ochi and Patricia J. Hughes 
276 pages, 8% x 11”, paperbound, $34.95 

Financial Analysis with Lotus 1-2-3™ by Kaz Ochi 
‘and Patricia J. Hughes 
250 pages, 8/2 x 11”, paperbound, $19.95 

General Ledger Accounting System for VisiCalc® 
by Sheldon W. Philips and Brian L. King 
195 pages, 81% x 11”, paperbound, $19.95. 
Payroll for VisiCalc® 
136 pages, 8% x 11”, paperbound, $19.95 

General Ledger Accounting System for SuperCalc® 
207 pages, 82 x 11”, paperbound, $19.95 
Payroll for SuperCalc® 
179 pages, 8% x 11”, paperbound, $19.95 

The Kilobyte Kid’s Book of Personal Computers 
by Raymond Spangenburg and Diane Moser 
105 pages, 11 x 8%", paperbound, illustrated, $9.95 
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The Survival Kit for Personal Word Processing 
by Raymond Spangenburg and Diane Moser 
250 pages, 7% x 94", paperbound, $14.95 

Using Scripsit ™: For the TRS-80® Model III and 
Model I by William James Haga 
250 pages, 8’ x 11”, paperbound, illustrated, $21.95 

Electronic Mail and Beyond: A User’s Handbook 
to Personal Computer Communication 
by Carl Townsend | 
270 pages, 6% x 914", paperbound, $14.95 

Perfect Writer for You by T. David Millican 
220 pages, 81% x 11”, paperbound, $19.95 

WEPCO books and software are available at most booksellers 
and computer stores. If they are not in stock, ask your favorite 
Store to order them. For a complete catalog call toll free 800- 
831-6996; in California call 415-594-1900. All prices subject 
to change without notice. 

WADSWORTH ELEC TRONIC PUBLISHING COMPANY 
10 DAVIS DRIVE ‘ 
BELMONT, CA 94002 
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built 37-year-old who possesses non- 
stop optimism and all the psycholog- 
ical gambits of a born salesman. 
Watching Pollack in action at a 

computer show is an experience in 
itself; in a milieu where most ex- 
hibitors adopt a posture of border- 
line ennui, Pollack pushes his goods 
like a midway barker at the Indiana 
State Fair. Standing behind stacks 
of software rental catalogs, he shouts 
and warns and cajoles and promises. 
“Don't get ripped off)’ he yells, wav- 
ing his catalogs in both hands. “Try | 
before you buy!” “Big discounts.” 
Some of his prospects are skep- 

tical. “Can you copy the stuff?” asks 
one. “If you do, your nose will grow 
and parts of your body will fall off)’ 
Pollack banters. “It’s too expensive 
if you can't copy them,” says another. 
“Yes, it’s expensive,’ Pollack concurs, 
“but it’s cheap if you don’t like the 
program.” . 

Pollack doesn’t talk much about his 
background. If you ask him what he 
did before software rental, “market- 
ing” is his laconic reply. When 
pressed, he talks about “creating 
new methodologies in boring in- 
dustries,’ like throwing huge stock- 
holder parties to sell stock in small 
companies and, more recently, the 
no-payment mortgage loan, which 
was a hot item for a while at the 
peak of Southern California’s 
creative financing frenzy. 
But to hear him talk about it, rent- 

al software is in a class by itself. 
Pollack says the idea came from a 
fellow named Gerald Stone who pio- 
neered the videocassette business 
and was president of United Com- 
puter until last May. Stone was suc- 

_ceeded by another marketing en- 
trepreneur, Bernard Krasnow, 
-whom Pollack credits with starting 
the rental furniture business some 
years ago in Southern California. 
For some time Pollack has been 

trying to court respectability from 
the software industry by striking 
some kind of deal, but the idea of 
bringing him in out of the cold hasn't 
been a priority among software pro- 
ducers. Back in August a trade 
group known as ADAPSO (Associa- 
tion of Data Processing Service Or- 
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ganizations) turned down a proposal 
that in return for ADAPSO’s en- 
dorsement Pollack would copy- 
protect his rental programs with a 
technique called Pro-Lock and 
return royalties to the software pro- 
ducers. Legal counsel for an 
ADAPSO subgroup called the 
Microcomputer Software Associa- 
tion, which is composed of some 150 
micro software companies, said that 
although it is concerned that “uncon- 
trolled rentals will lead to uncon- 
trolled copying,’ nevertheless “as a 
nonprofit trade organization we can’t 
endorse an individual company’s 
products.’ The group suggested that 
Pollack negotiate with individual 
software firms. 
Some of Pollack’s fellow software 

renters question the very notion of 
a third-party company copy-protect- 
ing otherwise unprotected software. 
Ron Berthiaume, a principal in 
Sofrent, in Solana Beach, California, 
which is probably second only to 
United Computer in size, has mixed 
emotions about the challenges to the 
business. On the one hand, he is 
sympathetic with Micropro’s posi- 
tion. “They do spend a lot of time 
and invest a lot of money in develop- 
ing packages,” he says. But on the 
other hand, “There's a real problem 
with the computer user of the 
eighties who doesn’t know what he 
needs. How do you satisfy that? We 
think renting out and trying [soft- 
ware] is the way to do it.” 
As for protecting an otherwise un- 

protected program, “I’d be leery 
myself of modifying that disk. You’re 
selling modified, bastardized goods,” 
Berthiaume says. Customers would 
no longer be getting the program in 
its original form, and the copy pro- 
tection itself raises questions about 
whether the disks will work prop- 
erly on specific computers and what 

_ happens when they don’t. Besides, 
he thinks copy protection is a losing 

proposition. “For some people crack- 
ing [protection schemes] is like work- 
ing crossword puzzles.’ Ultimately, 
the solution to the copy-protection 
dilemma is lower software prices, 
something that’s starting to happen, 
Berthiaume says. 

Software Rental Centers 
Meanwhile, George Pollack is 

pushing his plan for world domina- 
tion of the rental software business. 
What he would like to see happen— 
and it may. have, by the time you 
read this—is for United Software to 
be licensed by the leading software 
producers to rent their newest soft- 
ware on disks that United itself has 
copy-protected. United would make 
this software available at “sign-up 
centers” through a network of 
dealerships, mostly existing com- 
puter and software stores. 
“We have close to 2000 requests 

for dealerships,’ Pollack said when 
I spoke with him last fall. “We ex- 
pect to sign up 5000 to 6000 dealers 
by the end of ’84:” The dealers would 
get a 10 to 20 percent commission on 
all rentals and sales, and the orders 
would be placed by phone and 
shipped within 24 hours. “It’s a win- 
win situation,’ chortles Pollack. 
Maybe so, but Micropro will prob- 

ably be the judge of that. By the 
time you read this, the legal issues 
will either have been heard in court 
or have been massaged in an out-of- 
court settlement. Unfortunately for 
us courtroom watchers, it will more 
likely be the latter rather than a 
knock-down, drag-out legal battle 
culminating in a Supreme Court 
decision. Pollack acknowledges he’s 
onto something sexy, but as appeal- 
ing as it is to be the little guy in a 
David and Goliath confrontation, 
Pollack is running a business, and 
you don’t make money when your 
business is tied up in court. Last fall 
Pollack made concessions (he 
stopped renting Micropro’s software) 
to show good faith. 
“We had to bully our way into this 

industry, make a lot of noise and a 
big splash to let people know we are 
here to stay,’ he says. Whether it will 
ultimately be Pollack or somebody 
else is not for me to say, but renting — 
software in some form seems like too 
good an idea to die for lack of a 
champion. For the time being, any- 
way, Pollack vows he’s going to be 
the one. “They can either live with 
this change or fight it, but software 
rental is not going to go away. O 



CAN YOU NAME THE WORLD'S 
THIRD LARGEST SUPPLIER OF PERSONAL COMPUTERS? 

Our Advanced 
Personal Computer 
is graphically better. 
The main reason we 
sell so many personal 
computers is that we 

Naming the two largest | 
suppliers of personal 
computers is easy. 

The third one is a 
little harder. It’s 
NEC. 
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billion company. 

joeeeen ame DUying an APC 
Se ee aa We means you'll get 

the full support of 

oe rene ener ere ener aa 

cM ER AEE RONBec, Sa NT 
COLOR GRAPHICS IN THE INDUSTRY, COmpany. NEC. 

*Source: Dataquest 
**/n Massachusetts, 617-264-8635 

sient 
—aeaesrecianateessahshaeten 

®) The Apple Logo isa registered trademark of Apple Computer, Inc. 

Circle 50 on inquiry card. 

And that means 
you get the service, 
technology and relia- 
bility that NEC is. 
famous for. ~ 

i 

NEC’S PERSONAL COMPUTERS 
ARE BEING USED BY TENS OF 
THOUSANDS OF BUSINESSES 
WORLDWIDE. 

The kind of 
service and support 
that’s made our 
Spinwriter family the 
world’s best selling 
letter quality printers 
for personal 
computers. 

Is NEC on your bid 
list? 
If we're not on your 
bid list, we should be. 

But ask your Data 
Processing Manager 
to be sure. If you’d 
like more information 
to make your 

You'll find out why 
more and more 
personal computer 
users are saying 
“NEC and me.” 

NEC Information Systems, Inc. | 
1414 Massachusetts Ave. 
Boxborough, MA 01719 

decision, call NEC 
Information Systems 
at 1-800-343-4419 ** 



Dead Letters 
Why our columnist prefers Sourcemail to Compuserve’s E-Maul 

by Steven Levy 

| t the end of this column, we 
A usually include a little state- 

| ‘@ ment encouraging readers to 
send me mail. Besides the tradi- 
tional hard-copy, envelope-and- 
stamp kind of mail, the blurb invites 
you to write to me electronically. (If 
you can’t write to a telecomputing 
columnist electronically, who can 
you write to electronically?) My 
addresses on both The Source 
(TCT670) and Compuserve 
(72065,635) have been 
printed regularly. 
But I have a confession 

to make: I bestow fav- 
oritism upon the mail I 
receive on The Source. I 
read Sourcemail more 
often and more thor- 
oughly, and I reply to it 
immediately. In contrast, 
my Compuserve mail 
might languish for a 
month or two, sitting 1m- 
patiently as stored digits 
in the computer in Colum- 

- bus, Ohio. And when I do 
read Compuserve mail— 
this is the most hideous 
confession of all, so the 
squeamish among you 
should avert your eyes—I 
often don't reply. I mean, 
I intend to reply but often 
don’t. The letters just die. 
Understand that I have 

nothing against the good 
folks who send me mail on 
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Compuserve—they are my favorite 
people of all in the Compuserve com- 
munity, a community that is con- 
sistently fun-loving and enthusiastic 
in its computing fervor. In fact, I find 
myself using Compuserve somewhat 
more often than The Source, | 
especially during baseball season. 
(Compuserve makes it easy to get 
box scores as soon as half an hour 
after the last pitch.) I don’t consider 
this mail problem an issue that gets 
to the meat of the ongoing Source 

versus Compuserve debate, which 
will probably go on forever without — 
resolution, but my mail problems do 
point up the need for more 
transparent user functions if com- 
municating with computers is going 
to have mass appeal. 

The Source Procedure 
The reason I prefer Sourcemail 

over Compuserve'’s E-Mail service 1s 
that it’s easier to use. When I log on 
to The Source, I get a message that 

tells me if I have mail, and 
if I do, how many letters 
are in my electronic mail- 
box. The message might 
be something like “2 read, 
4 unread.” This automatic 
mail check is something I 
programmed myself with a 
few simple commands. (If 
you want to do this your- 
self, type INFO C ID at 
the prompt to learn how.) 
Then I type the command 
MAIL R to get my letters. 
They come up automatical- 
ly, one by one. If when I 
read the heading I decide 
I don’t want to see the 
whole letter but might 
want to read it later on, I 
just type N and am shown 
the next letter. The next 
time I check my mail, the 
unread letter will still be 
waiting for me in my box. 
If I want to read the whole 
letter, I still have the op- 
tion of doing that. The 

Illustration by Phillipe Weisbecker 
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LAST NIGHT, 39 MUSICIANS HAD A 
COMPUSERVE CONFERENCE, SO DID 31 M.D.S 
49 SPORTS FANS AND 640 APPLE POLISHERS 

AND NO ONE HAD TO LEAVE HOME. 
The Electronic Forum, 
Cheaper than Long Distance 
and Much More Rewarding. 

Every night on the CompuServe 
nformation Service, professional 
and social groups discuss a wide 
range of subjects. From what's new 
in medical technology to what's 
nouvelle in continental cuisine. 

And every day more computer 
owners who share a common 
interest are discovering this exciting 
new way to exchange ideas and 
even transfer hard copy data. 

Circle 13 on inquiry card. 

And besides electronic forums, 
they leave messages for each other 
on our national bulletin board, 

need is a computer, a modem and 
CompuServe. CompuServe connects 
with almost any personal computer, 

“talk” informally on our CB simulator, terminal, or communicating word 
and communicate via Compuserve's 
electronic mail. 

But best of all, in most cases, 
CompuServe subscribers get all of 
these state of the art communications 
options, plus a world of on-line 
information and entertainment for 
the cost of a local phone call plus 
connect time. 

To become part of this flexible 
communications network, all you 

processor. 
To receive an illustrated 

guide to CompuServe and learn how 
you can subscribe, contact or call: 

CompuServe 
Consumer Information Service. P.O. Box 20212 

5000 Arlington Centre Blvd., Columbus, OH 43220 

800-848-8199 
In Ohio call 614-457-0802 

An H&R Block Company 
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Accounting For The 
Serious Business User 
The IBM PC and XT, the Apple 
LISA and Apple Ill, the DEC 
Rainbow, the Victor 9000, the 
Wang Personal, the Tl Pro- 
fessional, the Zenith Z-100. . . 
What do these top-selling 
business computers have in 
common? All of these popular 
products plus over 30 other micro- 
computers run the Software Fitness 
Program™ accounting applications 
plus the Team Manager™ report 
writer. 

You can choose Open Systems’ 
accounting applications in COBOL or 
BASIC on single- or multi-user com- 
puters running on every popular oper- 
ating system including CP/M, CP/M- 
86, MP/M, MP/M-86; MS-DOS, PC- 
DOS, OASIS, RM/COS or XENIX. Over 
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430 Oak Grove 
(612) 870-3515 
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OPEN 
SYSTEMS: 

Minneapolis, MN 55403 
TWX 910 576 1743 

200,000 of our applications have 
already been installed in over 200 
different types of businesses. 

Powerful Yet 

Simple To Use 
We’ve got the most advanced and 
comprehensive accounting software 
you can buy-yet our products with 
training disks and owner’s manuals 
will put the computer novice at ease. 

And with our newest prod- 
uct, the Team Manager re- 
port writer, a user can select 
from over 800 predefined data 
dictionary elements to create 
an unlimited number of 
simple or complex reports. 

If you’re looking for on- 
track accounting solutions to 
increase your profits ... look 
to the Software Fitness Pro- 
gram Accounts Receivable, 

Accounts Payable, General Ledger, 
Payroll, Job Cost, Inventory, Sales 
Order Processing, PLUS the Team 
Manager report writer. Our com- 
petition can’t even come close. 

lf your bottom line is your top 
priority, today and tomorrow, we’ve 
got solutions. Ask for a demon- 
stration from your local computer 
dealer. 
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Source then asks me a question that 
makes perfect sense: Do you want to 
reply? 

~ Usually I do. If a long, thoughtful 
response is in order, I type N, put 
the letter back in my box (or perhaps 
use my terminal software to write it 
to a floppy disk so I can read it at 
leisure), and later use my regular 
word-processing program to write 
the reply, save it to a file, and send 
the file to my correspondent the 
next time I log on. 
But often I simply write a brief 

_ reply on the spot. In these cases, I 
answer The Source’s question by 
typing Y. Immediately I’m told to 
enter text. I type my response, and 
to be truthful, I don’t care much 
about simple errors—I just blaze 
through the reply with confidence 
that electronic mail is more informal 
than business correspondence. 
When I’m done, I type .s at the end 
of a line, and after the briefest of 
pauses, the system tells me the let- 
ter is sent to ZZY780 (or whom- 
ever). I’ve never had to bother with 
the recipient’s ID number; The 
Source remembers whom I’d been 
answering and directs my response 
automatically. 
Once I reply to a letter, I usually 

feel comfortable deleting it. And 
- that’s it—a task accomplished. I can 
breeze through a dozen letters in no 
time, and I always marvel how much 
simpler this process is than respond- 
ing to “real” mail, which requires 
making hard copy, putting it in an 
envelope, addressing it, stamping it, 
and going out to the mailbox to send 
it. Each of those steps is an obstacle 
to a chronic procrastinator, and each 
represents a potential missed link in 
the chain of events that leads to my 
replying to a letter. The simplicity 
of Sourcemail eliminates the whole 
chain—seconds after I get a letter, 
its reply is on the way. 

Compuserve’s E-Mail 
I’m sorry to say that Compu- 

serves E-Mail is not so simple. When 
you have items in your Compuserve 
mailbox, the service informs you 

Steven Levy is a contributing editor of Popular 
Computing. 
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when you log on and immediately | 6 SEND message from workspace 
sends you to the mail section. It then 
gives you an overview of your mail— 
showing you the heading of each let- 
ter and assigning a number to each. 
You then choose the ones you want 
to read. So far so good, but after 
you’ve read the letter, trouble. 

First of all, you have no chance to 

7 \Information on FILGE 

8 Information on ICS 

For months, this page paralyzed 
me. Two different kinds of on-line 
editors! And one of them has the 
most unattractive name I have heard 
in all of computing—FILGE. It 

| always marvel at how much easier it is to respond to 

electronic mail rather than hard-copy mail. So-called 

“real” mail requires addressing it, stamping it, mailing 

it—each step an obstacle to a chronic procrastinator. 
Li aa eee aa ee eee 

reply instantly. Instead, Compu- 
serve becomes very haughty about 
getting the letter out of your box; it 
keeps nagging you to delete it. You 
can’t even evade the question by go- 
ing to another part of the system— 
it’ll ask, before you leave, whether 
you want the thing deleted, and even 
if you say no, you can't keep it in 
your mailbox. You must make a file 
out of it, name the file, and store the 
file somewhere. Well, sometimes I 
don’t want to be bothered with nam- 
ing a file for a letter that I didn’t 
want to deal with in the first place. 
The temptation is to get rid of let- 
ters sooner than you would other- 
wise or to put them in files where 
they might languish for years until 
some electronic grim reaper dis- 
covers them. So that’s one problem. 
More serious are the hurdles you 

must leap in responding to a letter. 
When you choose to respond, you 
are sent to the notorious Page 
EMA-4, which I suspect is a virtual 
burying ground of good intentions. 
The page in question looks like this: 

CompuServe Page EMA-4 

CREATE a new message in your — 
temporary workspace using: 

1 FILGE editor 
2 ICS editor 
3 File from disc space 

EDIT message in workspace using: 

4 FILGE editor 
5 1CS editor 

sounds like something that the En- 
vironmental Protection Agency has 
banned. When I later learned it © 
stood for File Generator and Editor, 
I was not comforted. Why not call it 
ZIP and forget about acronyms? The 
other editor, ICS, might have 
sounded a bit friendly, but did it 
have other advantages over FILGE? 
By accessing the information on the 
two, it was hard to tell. It wasn’t un- 
til I sent away for Compuserve’s 
complete manual and a separate 
manual on using FILGE that I bit 
the bullet and figured out the best 
way to answer Compuserve E-Mail. 

I indulged in an E-Mail orgy re- 
cently when I had nine letters wait- 
ing for me. As usual, the system hec- 
tored me into reading and then 
deleting each one. This was a fairly 
laborious process—to keep things 
straight, I had to jot down the 
names, ID numbers, and messages 
of each of my correspondents. 
There were some interesting let- 

ters, though. A fellow in Maui 
seemed pleased that one of my col- 
umns had mentioned the possibility 
that someone from Maui might be on 
line somewhere in the world. A tele- 
computing fan calling himself Yukon 
Jack wanted to know how to use 
software to store on-line messages 
on a floppy disk, and a budding soft- 
ware Michelangelo wanted to know 
if I would like to see the $25 commu- 
nications software he'd written for 
the VIC-20 and Commodore 64. As 
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usual, a few people wanted to know 
the telephone numbers of free bul- 
letin boards in their areas. (No mat- 
ter how many times you include this, 
people still want to hear it—Source 
112 and Compuserve MAUG XA4 
will give you numbers.) All in all, it 
was a nice batch of letters, most of 
which demanded responses. 

each letter, I found I couldn't send 
it all that simply. I had to leave the 
editor, go back to page EMA-4, and 
press option 6. Then I had to type 
in the number of the user I wanted 
to send it to, the subject of the mes- 
sage, and my own name. 
I figure it took at least twice as 

long to go through my mail using 

- Once | received a totally blank message that may have 

been a profound, Zen-like remark reflecting some 

esoteric criticism of my writing. 
SL eee 

Lots of Errors 
It seems that some of the writers 

of these letters were having troubles 
with the system too—there were lots 
of errors that they didn’t bother to 
correct, which I take as a sign that 
the system's editor is not friendly. 
But no correspondent was so befud- 
dled as poor 768009,777 (number 
changed to protect privacy), who 
sent me a totally blank message. I 
do not omit the possibility that this 
was a profound, Zen-like remark re- 
flecting some esoteric criticism of 
my writing, but odds are over- 
whelming that the sender just 
wasn’t able to grasp the niceties of 
Compuserve’s mail system. 

I set about answering the letters, 
alternating between the two editing 
systems. Neither was difficult to use, 
once you held your breath and took 
the plunge. FILGE is the more 
transparent—you simply type your 
letter first and edit it later. It has an 
odd habit of limiting changes to the 
line immediately above an imaginary 
‘pointer,’ but that process is easily 
mastered. The ICS system’s most 
prominent difference is that it 
numbers the lines and makes it 
easier for you to change words 
anywhere in the message. Because 
you use either system in a “tem- 
porary workspace,’ you are limited 
to 4000 characters per message. This 
is sometimes insufficient and is, in 
fact, the reason I send my columns 
by Sourcemail rather than Compu- 
serve’s E-Mail. 

Finally, when I finished writing 
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Compuserve’s E-Mail. I did it out of 
a sense of duty and missed the “isn’t 
this new age great fun’ sensation 
that I get from clearing my elec- 
tronic mailbox on The Source. As a 
result, I use Sourcemail more often, 
and The Source collects more money 
from me in on-line fees. Someone 
should tell Compuserve, which in 
many ways is a very responsive or- 
ganization, how relatively brain- 
damaged their mail system is and 
how it often makes letters into dead 
letters. Perhaps documenting my 
frustrations here will give them the 
message. 

An Editor of Your Own 
One reason that Compuserve's 

system of two different on-line 
editors disturbs me is that even one 
on-line editor per system can be too 
much for people who use several dif- 
ferent electronic services. How 
many editing systems can you be ex- 
pected to remember? One way 
around this is to have a text editor 
in your communications software 
itself, which would let you dash off 
a letter using the software while you 
temporarily put the service on hold. 
(In most cases, unfortunately, you'll 
still pay for the on-line time while 
you do this.) You would simply edit 
your letter in a simple, familiar way 
and then send it out on the spot. — 

I recently received a piece of soft- 
ware that allows me to do just that. 
It is not published by a large soft- 
ware house but by an independent 
author named Arthur English, who 

embodies the admirable optimism 
and feistiness characteristic of do-it- 
yourself programmers. To quote 
from a (nonelectronic) letter English 
sent me, “I have been selling the 
program with moderate success 
through Unisoft, my own company. 
I have sold only about 20 copies thus 
far.’ 

Actually, the quality of English’s 
program, called Intellegent Terminal 
System-80 (ITS-80), indicates he's 
setting his sights too low. Admitted- 
ly, ITS-80 is not for everyone—you 
need an Apple Pascal system and a 
Hayes Micromodem to use it. But it 
is cheap: only $29.95. It handles the 
usual terminal software tasks, such 
as sending and receiving files, tog- 
gling parameters (Didn't find out un- 
til too late that you were in half- 
duplex when you needed to be in — 
full? Relief is just two commands 
away.), and turning your printer on 
and off. But the innovation is in the 
on-line editor, something more often 
found in mainframe systems. One 
command clears the screen and 
allows you to write short messages, 
and you can move the cursor around 
with simple commands. When you 
finish, you send the message out, 
line by line, by using the carriage 
return. 
ITS-80 does have problems, 

though. For instance, it takes just — 
about half an eternity to send to the 
host computer a line you’ve written 
on the editor; I counted over 20 
seconds in some cases. The docu- 
mentation, 12 photocopied pages, is 
sparse, and some features of top-of- 
the-line terminal software (storage 
of log-on routines, for example) 
aren't here. And as I mentioned, it 
ist supported by too many systems 
(although English tells me that his 
next version will work with the more 
common Apple DOS system). But 
for $30, you just might want to in- 
vestigate ITS-80. For full informa- 
tion, contact Unisoft at 5520 12th St. 
South, Minneapolis, MN 55417. If 
were lucky, some of the bigger soft- 
ware houses might see the value of 
the editing capabilities of ITS-80 and 
try to come up with their own 
twists. 



A Streamlined Dialog 
In July I wrote about a new data- 

base service for home users called 
BRS After Dark, noting that it was 
one of two big, formerly expensive 
bibliographic database services of- 
fering a streamlined version to the 
hoi polloi after business hours when 
the high rollers leave the system. I 
promised to look into the other one, 
the Knowledge Index, and recently 
I did just that. 
Knowledge Index is an offshoot of 

Lockheed’s Dialog service, which 
stores literally billions of citations in 
the computers in its Palo Alto head- 
quarters. (The address is 3460 Hill- 
view Ave., Palo Alto, CA 94804; tele- 
phone (800) 528-6050 from all loca- 
tions in the United States except 
Arizona, Alaska and Hawaii. From 
Arizona telephone (800) 352-0458, 
and from Alaska and Hawaii 
telephone (800) 528-0470). While ac- 
cess to that huge base commonly 
costs $60 to $125 an hour for Dialog 
customers, Knowledge Index gives 
you some of the most useful com- 
ponents of its bigger brother for a 
flat rate of $24 an hour. Granted this 
is not a price that would motivate 
you to dance in the streets proclaim- 

_ ing, “Information, free at last!” But 
it is quite a reduction, and you could 
keep the costs really low if you plan 
your data searches well in advance 
of going on line. If you have a 
1200-bit-per-second modem, you'll 
Save even more—you can snap up 
information four times faster than 
with a 300 bit-per-second modem. 

It’s very easy to plan an on-line 
session on Knowledge Index be- 
cause along with your $35 sign-up 
fee (which includes your first two 
hours of use) you get what might be 
the clearest, most comprehensive 
manual I’ve ever seen for a telecom- 
munications service. Its writers have 
taken nothing for granted, and the 
huge loose-leaf folder is loaded with 
actual examples of searches. Not 
only will you find the kinds of things 
you'll encounter in general use, but 
youre also given some sample 
searches for each database. The 
manual also has an index, and while 
this might not sound earth-shatter- 

ing, it’s amazing how often documen- 
tation doesn’t include one. For those 
of us who appreciate extensive docu- 
mentation but like to get our hands 
on things before reading it all, a lit- 
tle reference folder listing the essen- 
tial commands gives you all you 
really need to know to get started. 
Obviously, I was pleased before I 
even called up to go on line. 
Knowledge Index didn’t present 

many surprises. The searching is 
done in a fashion similar to BRS 
After Dark’s searches: you go 
through individual databases to find 
items, and you can narrow down 
your search by coupling items to- 
gether with words like “and” and 
“not”? Then your citations are dis- 
played; sometimes they have short 
abstracts that explain the articles, 
journal entries, newspaper stories, 
or books in enough detail to make 
getting the entire text unnecessary. 
If you do need the whole thing, you 
can order it from Knowledge Index 
or go to the library and find it, a 
much easier task when armed with 
the bibliographic information 
Knowledge Index provides. 

I was unhappy that, like BRS 
After Dark, the service offers no 
system-wide search. You have to 
guess which database your informa- 
tion might be in, and sometimes 
you'll search two or three in hopes 
of finding the citation you might 
have missed. This is done more for 
the system’s convenience than for 
the user’s, and I recommend com- 
plaining about it every step of the 
way. | 

People have bemoaned the fact 
that high-speed searching with ser- 
vices like Knowledge Index is effi- 
cient but lacks the charm of old- 
fashioned searches, where you phy- 
sically root through index cards and 
journals and often stumble across 
totally unrelated yet fascinating 
items along the way. After looking 
for various items on Knowledge In- 
dex, I’m convinced that the intrigu- 
ing abstracts you read when a word 
you are searching for has more than 
one meaning are a new-age equiva- 
lent of that old-fashioned excitement 
over unanticipated discoveries. 

Circle 44 on inquiry card. 

FUNNY 
LOOKING 
LITTLE ~ 
DEVICE 

The amazing Disc-Doubler™ ac- 
tually doubles your “floppy disk” 
capabilities! Just put a floppy-disc 
in and it’s realigned for use on its 
“flip side’. It’s that simple! And at 
just $14.95" it will pay for itself the 
minute you use it! (Compare the 
difference in price between the 
single and double sided floppies 
you'd buy in a store. Sometimes as 
much as $50.00 for a pack of ten!) 

CAN DOUBLE 
YOUR DISK 

CAPABILITIES 

Just $14.95! 
* (Plus $1.50 postage and handling.) 

IN CANADA: $19.95 con 
(Includes postage and handling. 
B.C.residents add sales tax.) 

OTHER COUNTRIES:$14.95us 
(Plus $5.00US postage and handling.) 

LITYIC 
Resa 

From Link Marketing, where we 
looked at the problem from both 
sides. . .and found a way 
to save you money! 

DESIGNED FOR: 
APPLE 
COMMODORE 
FRANKLIN 

Orders Only: 
1-800-323-1717, operator 127 

Illinois 1-800-942-8881, operator 127 
For more Information 

and mail orders: 
Link Marketing 

240 H St., PO. Box F195.72 
Blaine, Wa. 98230 

) IN CANADA: 
write: Link Marketing 
1480 W. 58th Ave. 

Vancouver, B.C. V6P 1WS 
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For instance, one ofthe best data- 
bases on Knowledge Index is an ex- 
tensive collection of newspaper and 
magazine stories, updated daily. 
was curious about what had been 
written concerning computer 
hackers lately, so I put in a search. 

Twenty-four dollars an hour 

TELECOMPUTING 

Moving On 
It’s fitting that I close this column 

with the item about the Knowledge 
Index. In my first column about tele- 
computing, back in April of last year, 
I was bemoaning the lack of good, 
inexpensive data services for home 

is not a price that Se YOUrn SG eo ee eee og OF oy alias mays 
motivates you to dance in the streets proclaiming, 
a Information, free at last!’ But planning your searches 

in advance can keep costs low. 

Just looking at the headlines, I found 
not only stories about computer 
hackers, but also things like “Cabbie 
Laments Poor Image of Hackers” “A 
‘Tennis Pro Lists the Weekend 
Hacker’s Top Goofs” and “Timothy 
Hackert Weds Darcy Kimball Up- 
state’’ Now how else would I have 
known about that wedding? 
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users, and Knowledge Index and 
BRS are two steps in the right direc- 
tion. In the year since I began 
writing about the field, plenty of 
similar advances have occurred, and 
public awareness has been height- 
ened (partially due to some playful 
hackers insisting on electronic 
travels to unauthorized computers). 

I’ve had a great time covering the 
field and don’t intend to pull the plug 
on my modem. But starting next 
month, my editors are letting me out 
of the electronic cottage—I’'ll be 
writing about not just telecom- 
puting, but the computer world at 
large. However, I shall still be 
accepting electronic mail from those 
of you with suggestions, comments, 
and complaints. In fact, since I’ll be 
writing about a broader range of 
subjects and will be curious to hear 
about all sorts of computing issues, 
I welcome your opinions even more. 
Use The Source, Compuserve, or 
even the U.S. Mail. If you send by 
Source, of course, you'll probably 
hear from me sooner. Se ne 
Editor’s Note: Steven Levy welcomes 
your comments, hints, and suggestions 
about telecomputing. You can contact 
him on The Source (ID TCT670) or Com- 
puserve (ID 72065,635) or by writing to 
him c/o Popular Computing, POB 397, 
Hancock, NH 03449, 
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_ A printer this good 
could only come from one company. 

Take a look at the new Epson RX-80 with a critical eye 
and you'll know what we mean. Epson printers are 
put together with manufacturing tolerances in the 
micron range. And meticulously checked for quality — 
one at a time. 

Our reliability rate is approaching perfection. 
Which means you'll probably never — ever — have a 
problem with your RX-80. 
Frills at a no-frills price. 
Just because the RX-80 is affordable doesn’t mean 
we've left off the goodies. You get 128 different 
typestyles with a resolution so sharp you have to look 
twice to make sure it’s dot matrix. You get bidirec- 
tional printing, logic seeking, and a speed of 100 char- 

acters per second. And you even get programmable 
forms control, graphics, and a special Quiet Mode to 
keep the noise down. 
This is your printer. 
No matter what computer you own — or will own — do 
yourself a favor and make sure your printer is an 
Epson RX-80. | ; 

We build them to be the finest printers on earth. 
No matter how small the price. 

Number one. 

And built like it. EPSON AMERICA, INC. 
3415 Kashiwa Street, Torrance, CA 90505 

Please call (800) 421-5426 for the dealer nearest you. In California (213) 539-9140 
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perhaps the best reason in software 
for owning a personal computer. 

In fact, people have been known to 
purchase computers and disk drives 
solely for the purpose of playing our 
games. And they haven't been disap- 
pointed. Because Infocom’s prose stim- 
ulates your imagination to a degree 
nothing else in software approaches. 
Instead of putting funny little creatures 
on your screen, we put you inside our 
stories. And we confront you with start- 
lingly realistic environments alive with 
situations, personalities, and logical 
puzzles the like of which you won't find 
elsewhere. The secret? We’ve found the 
way to plug our prose right into your 
imagination, and catapult you into a 
whole new dimension. 

If you think such an extraordinary 
experience is worth having, youre 
not alone. Everything we've ever 
written—ZORK* I, I, and III, 
DEADLINE;" STARCROSS;" 
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SUSPENDED” The WIT- 
NESS" PLANETFALL; 

@ ENCHAN TER," and INFIDEL— 
@ has become an instant best- 

Meet your match. Meet Infocom games: seller. For the simple reason that Infocom 
offers you something as rare and valu- 
able as anything in software—real 
entertainment. 
At last, you can fritter away your eve- 

nings playing a computer game without 
feeling like youre frittering away your 
computer investment. 

Step up to Infocom. All words. No 
pictures. The secret reaches of your 
mind are beckoning. A whole new 
dimension is in there waiting for you. 

(For more information on Infocom 
games contact: Infocom, Inc., P.O. 
Box 855, Garden City, NY 11530.) 

iInFocom 
The next dimension. 

For your: Apple II, Atari, Commodore 64, CP/M 8/DEC Rainbow, DEC RT-11, 
IBM, MS-DOS 2. 0, NEC APC, NEC PC- 8000, Osborne, TI Professional, 
TI QO/4A, TRS-80 Model I, TRS-80 Model III. 
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_yavings of a wild-eyed 

Molecular Computers 
Can organic molecules be grown to produce the ultimate computer? 

by Thom Hartmann 

he notion of creating a 
: biological computer that could 

emulate the human brain has 
been with us since the 1950s, when 
computers became a reality. We live 
in a world that sees no end to scien- 
tific accomplishment, and surely, say 
our science-fiction writers, only time 
stands before such a feat. 
At least one scientist would agree 

with this assessment. “Certainly, 
were not dealing with 
science fiction in our 
research,’ says Dr. James 
McAlear, president and 
chief scientist for Gen- 
tronix Laboratories, a 
small genetic-engineering 
firm in Rockville, Mary- 
land. “Our civilization has 
the potential for creating a 
life-form vastly superior to 
that which has produced 
Ibe 
McAlear’s firm is 

vigorously pursuing the 
ultimate merging of bio- 
logical and computer tech- 
nologies—a computer chip 
that is a million times 
smaller and millions of 
times faster than the 
human brain; a computer 
chip that can eat, think, 
and even reproduce it- 
self—a biochip. 
And lest you be tempted 

to dismiss such talk as the 

Photograph by © Manfred Kage/Peter Arnold Inc. 

scientist, consider this: Gould, 
Westinghouse, and General Electric 
have all submitted requests to the 
federal government for funding for 
their research into biochips and 
“molecular computers.” Hughes Air- 
craft is currently spending a small 
fortune on biochip research. Sharp 
and Mitsubishi in Japan are con- 
structing new facilities for their 
biochip research, and similar 
research is under way in Australia 
and the Soviet Union. 
oo 

Real-life pattern for the biochip: a brain cell. . 
the: biochip.: computer, 

The Concept 
Like a nerve cell, an individual cir- 

cult component of a solid-state com- 
puter chip is made of thousands of 
molecules. These thousands of in- 
dividual molecules all combine to 
form one transistor on a chip, or one 
cell in a brain, which can process one 
bit of information or perform one 
function at a time. But imagine the 
capabilities of a coinputer using in- 
dividual molecules as its circuit 
elements. A particle of matter the 

size of a single transistor 
on a computer chip could 
perform thousands of 
functions, one to each 
molecule. 
Using living molecules 

that function as electronic 
components, a computer 
with the power of today’s 
largest mainframe com- 
puter would be only the 
size of a bacterium. 
Protein molecules, such 

as the compound por- 
phyrin, are -likely can- 
didates for the building 
blocks of a biochip com- 
puter. Protein molecules 
have the ability to self- 
assemble in the presence 
of certain other molecules, 
such as DNA (deoxyribo- 
nucleic acid), and through 
the use of genetic engi- 
neering, bacteria or other 
organisms could be pro- 
duced that actually build 
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using their own DNA code as an in- 
struction set. ; 
The main differences between a 

human brain and a solid-state com- 
puter are size and complexity. The 
human brain has millions more 
neurons than there are transistors 
in the CPU (central processing unit) 
of even the most complex computer, 
and, of course, the brain occupies a 
far smaller space. 
Moreover, before solid-state com- 

puters can approach a level of 
miniaturization equal to the brain, 
serious problems of heat dissipation 
and capacitive and inductive cou- 
pling (cross talk) must be resolved. 
Furthermore, it’s impossible to etch 
integrated circuit chips accurately 
when the individual transistors on 
the chip approach the size of the 
wavelength of light or x-rays. Where- 
as the smallest parts of modern 
solid-state circuits are thousands of 

Thom Hartmann is a contributing editor for 
Popular Computing. 

angstroms across (an angstrom is a 

ten-billionth of a meter), individual 
molecules are measured in tens of 
angstroms or less. While great 
strides have been made in solid-state 
miniaturization, the general consen- 
sus is that the technology is reaching 
its limits. 

McAlear’s Alternative | 
Dr. McAlear is working on a bio- 

logical computer that will have the 
capabilities of the human brain and 
be so small that you would need a 
microscope to see it. Its power 
would be derived from oxidation, 
just as with other life-forms, and 
most amazing, it would be able to 
replicate itself. 

In its primitive form, such a 
miniature computer could restore 
sight to the blind by processing in- 
formation from a miniature camera 
and directly stimulating the visual 
cortex. In its most sophisticated 
form, a biochip computer might 

Business asUsual? 
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represent a new life-form. “If we 
have the capability to use the 
genetic code as the basis for the 
structure of a computer,’ says 
McAlear, “then there is a potential 
for a very different form of life which 
could be the product of our 
civilization.” | 7 
A superhuman? No, says McAlear. 

“We're not talking about persons 
here at all. Wee simply talking 
about new systems. It would be 

idealistic and naive to suppose that 
a billion years from now, or four 
billion years—the time from the 
origin of life on earth—that there 
will be anything around that will 
resemble a human?’ 

Computer Versus Brain 
Computer and brain functions are 

strikingly similar in that they are 
both based on one of the simplest of 
electrical concepts, the diode effect. 
This is the tendency of certain me- 
chanical, electrical, or biological 
structures to allow energy to flow in: 
one direction and resist its flow in 
the other direction. In an electronic 
device, the energy flow is made of 
electrons, and a good example of that 
is a vacuum tube diode, the basis of 
modern electronics. 

In a vacuum tube diode, one ele- 
ment, called the cathode, is heated 
to around 1840 degrees Fahrenheit, 
producing a cloud of free electrons. 
Another element, called the anode, — 
is introduced into the vacuum with 
a slight positive charge (a positive 
charge represents an absence of 
electrons). This attracts the free 
electrons surrounding the cathode, 
producing an electrical current (the 
motion of electrons). The electrons 
cannot, however, move from the 
anode to the cathode; the anode, be- 
ing cold, is incapable of emitting 
electrons. 
A solid-state diode works in much 

the same way. Two layers of “semi- 
conducting” materials, one doped 
with an impurity that can donate, or 
give up, electrons and the other 
doped to attract electrons, are 
pressed against each other. As in a 
vacuum tube diode, these basic 
elements are called the anode and 



Introducing TIME IS MONEY.™ 
A simpler, faster, more flexible 
personal accounting software 
package. 

While people have been over- 
joyed by the prospect of having their 

3 Nil NUTES very own personal computer 
accountant, so far they've been 
underwhelmed by the products. 
Some are too complicated; others 

, are little more than toys; still others 
are too slow and rigid in format. 

| Finally what you hoped for in 
a personal computer accounting 

AND YOu wi package, TIME IS MONEY delivers. 
ITS SIMPLER. 
TIME IS MONEY uses no codes 

and no special accounting termi- 
nology. Simple checkbook balancing 
with a full statement on-screen. 

ITS FASTER. 
TIME IS MONEY runs with 

machine language speed so there's 
instant access to any transaction 
or balance. No complex or tedious 
setup prior to use. 

IT’S MORE FLEXIBLE. 
TIME IS MONEY defines, changes 

or deletes categories and accounts © 
at any time. It grows as your needs 
grow. 

ITS MORE POWERFUL. 
Tracks up to 240 separate assets 

and liabilities. 240 types of income 
from 240 different sources. 
240 expense categories with 
tax deductions. 

And all you need is an Apple Il, 
Il+ , //e, or compatible computer. 

Find out why TIME IS MONEY is 
the best personal accounting soit- 
ware package on the market. Call or 
write for a data sheet today. Even 
better, visit your dealer and try it 
out for yourself. 

lf you have a spare 5 minutes. TRNINCP OT 
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11A Main Street, Watertown, MA 02172 + (617)923-4441 

©Copyright 1983 Turning Point Software, Incorporated 
Apple is the registered trademark of Apple Computer, Inc. 
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cathode, and they allow electrons to 
flow in only one direction. 
When a “gate” is introduced be- 

tween the anode and the cathode of 
a diode (vacuum tube or solid-state), 
the ability to turn on and off the flow 
of electrons is added. This gate, 
which is called a grid in a tube and 
a base in a transistor, enables a small 
“controlling” voltage to turn on and 
off a much larger voltage between 
the cathode and the anode. It also 
enables us to use the diode as a 
switch: it’s either on or off, open or 
closed, as the result of the voltage 
applied to the gate. (The on or off 
condition can be conveniently repre- 
sented by the digits 1 or 0.) 

In the brain, individual cells called 
neurons work like diodes. A chem- 
ical, called a neurotransmitter, is 
released at one end of a neuron and 
travels to the other end, where it is 
received by a “receptor site,’ produc- 
ing a signal to the next neuron down 
the line. Only one end of a neuron 

ean release the neurotransmitter, 
and only one end can receive it. The 
“gate” function in the brain is also 
chemically mediated. 

How Molecular Computers Work 
Molecular computers are based on 

the mechanical equivalent of diode 
action. Instead of moving electrons, 
as in electronic circuits, or moving 
chemicals, as in a neuron, they oper- 
ate by the motion of “solitons.” A 
soliton is a virtually nondissipating 
wave that moves along the spine of 
a molecule one step at a time. Recent 
discoveries in the U.S. and Germany 
of molecules that allow a soliton 
wave to move in only one direction— 
a biological diode—and to be set in 
an on or off state have generated all 
the speculation about the role 
solitons may play in future com- 
puters. 

If the concept of a “wave” that 
doesn’t dissipate sounds like per- 
petual motion, it’s because there are 

excel: 
ARIS: Finally, the reason 
to use a computer. And 
in one elegant software 
system. 

EXCEL 
EXCEL Systems Corporation - 655 Redwood Highway 
Suite 311 - Mill Valley - CA 94941 

Ask your Dealer to demonstrate the entire EXCEL SYSTEMS line for you. 
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some similarities. Solitons run on 
and on for incredibly long times with 
very little power. Also, because a 
soliton does not involve the actual 
movement of a particle, such as an 
electron, which generates heat 
through friction, a biochip needs no 
cooling. © 

First described in 1830 by a Scot- 
tish physicist, the original mathe- 
matical model of the soliton was 
based on observations of ocean wave 
phenomena. In the summer of 1983, 
A. V. Davidov, a Soviet scientist, 
discovered how to mix the seeming- 
ly disparate systems of nonlinear 
mathematics and quantum me- 
chanics, providing a theoretical base 
for the application of the soliton to 
molecular phenomena. 
Another breakthrough for solitons 

came in June 1983 in California. 
There, a group of scientists meeting 
under the banner of “Non-Linear 
Electrodynamics in Biological Sys- 
tems” demonstrated the viability of 
the theory. “It actually got out of the 
theory box,’ McAlear comments, 
“and into the laboratory.’ 
Other advances include the dis- 

| covery that solitons are the 
mediators for most biological activi- 
ty. “It happens in all of us all the 
time,’ says McAlear. “It turns out 
that most biological phenomena 
have a soliton factor. This includes 
membrane phenomena, enzymatic 
activity, and many other actions. It’s 
the dynamic aspect of living things 
that’s been missing from our under- 
standing.” 

Computer Implants 
One of the biggest problems with 

using computers in conjunction with 
the human brain has been the gross 
size of wires when compared with 
delicate individual neurons. This also 
presents a problem for biochips, as 
the circuit elements are so much 
smaller than any physical wire. How- 
ever, back in 1981, when McAlear 
was working on a grant from the Na- 
tional Science Foundation, he made 
a significant step toward solving this 
problem. 

His research related to a discovery 
in the 1950s that blind people, when 
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certain parts of the brains were 
stimulated by electricity during 
open-skull surgery, could see large 
bright flashes of light, called 
phosphenes. The reason the phos- 
phenes were so large and so bright 
is that the relatively large wires 
used to introduce the current into 
the brain were stimulating groups 
of nerve cells rather than individ- 
ual neurons. Although the process 
was refined to the point where 
primitive shapes could be seen, they 
seemed to be made of “dots” that 
looked like they had been produced 
by a pencil eraser dipped in white 
paint. 

To stimulate individual nerve cells 
and increase the clarity of the 
images, McAlear developed an in- 
sulating layer of protein through 
which thousands of holes are drilled 
with an electron gun. Electrodes are 
then applied on the outer surface of 
the protein, and nerve cells are 
encouraged to grow through the 
holes in the protein and make selec- 
tive contact with the electrodes. This 
technique allows input directly to 
the brain from a computer- 
controlled camera. A similar system 
could be used to connect biochips to 
wires, according to McAlear, who 
has patented his invention and hopes 
to have the device on the market 
within the next few years. 
Other techniques to get informa- 

tion into and out of a biochip involve 
growing progressively larger semi- 
conductor “wires” from strategic 
points on the chip and the use of con- 
ducting biological substances, which 
are grown into junctions with wires. 

Molecular Benefits 
Of all the limiting factors for cur- 

rent silicon technology, cross talk is 
one of the most formidable. You have 
probably been on a long-distance 
telephone call and heard another con- 
versation in the background. That’s 
one example of cross talk. It’s the 
result of the tendency of moving 
electrons to create electromagnetic 
fields, which are then radiated into 
nearby wires—such as the long- 
distance bundles the phone company 
uses. This phenomenon makes possi- 

ble electric generators and motors 
and radio and TV transmitters and 
receivers. It also causes interference 
in long-distance communications and 
can totally befuddle computer 
circuitry. 
When the individual transistors 

and electron pathways in a computer 
chip are so small and close together 
that one runs through the “field” 
radiated by another, cross talk oc- 
curs. Known in design circles as 
capacitive or inductive coupling, 
cross talk can make a chip malfunc- 
tion, causing all sorts of data errors, 
and is a major obstacle to further 
miniaturization of integrated 
elmetitse =, - 

Biochips, on the other hand, don’t 
have this problem because they don’t 
use electrons and produce no elec- 
tromagnetic radiation. However, 
solitons interact with light and, in 
some materials, can actually produce 
light; but according to McAlear, 
that’s relatively easy to shield 
against. 

Computer Survival 
The phenomenon of electromag- 

netic radiation has also captured the 
attention of the Pentagon. According 
to Congressman Ike Skelton of Mis- 
souri, the United States and the 
Soviet Union are considering an 
electromagnetic pulse nuclear explo- 
sion in space that could send an 
extraordinary electrical charge 
through all metal objects—including 
all integrated circuits and machines 
fabricated of metal—in an entire 
hemisphere, thereby rendering them 
useless. McAlear’s molecular com- 
puter, however, could survive such 
charges and continue to operate. 
The theoretical problems sur- 

rounding solitons and genetic engi- 
neering have all been overcome, and 
perhaps a new generation of com- 
puters will emerge from a biology 
laboratory. The sole survivor of a 
nuclear holocaust may indeed be 
McAlear’s new life-form with a 
molecular computer brain. Millions 
of years from now, when mankind 
has been lost in the distant past, 
perhaps these creatures will write 
about their genesis. O 
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Programs by The Learning 
Company are available for 
major personal and home 
computers. The Learning 
Company and all product 
names are trademarks 
of The Learning Company. 
©1983 The Learning 
Company. All rights reserved. 
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The love of learning 
Next to your love, you can give your 

child nothing more precious than the _ 
confidence and the joy that comes from 
learning. 
Now you can provide a new kind of 

learning experience for your child: an 
opportunity to develop thinking skills 
at a very early age, in a very natural way. 

At last, The Learning Company™ software 
truly fulfills the educational promise 
of the personal computer. 

The Learning Company's 11 award- 
winning programs are as colorful, as 
fast-moving, as many-faceted as a child's 
curiosity. Your child will grasp new con- 
cepts eagerly as each success opens the 
door to a new challenge in logical thinking. 
As an adult, you will notice how skill- 
fully The Learning Company’s educators 
and software designers have combined 
sophisticated teaching techniques with 
pure fun.. , 

What will you see as your child explores 
the wonders of The Learning Company 
software? Possibly a delighted three- 
year-old building Juggles’ Rainbow™in 
brilliant color. Perhaps an utterly fas- 

cinated five-year-old sorting out the tall 
thin red Gribbits and short fat blue Bibbits 
in Moptown Parade™ A seven-year-old, 
a ten-year-old or even a teenager, deeply 
involved in designing logical kicking 
machines to control Rockys Boots™ 

What's your reward? It may be a 
moment of shared pride as your six-year- 
old shows you the solution to one of 
Gertrudes Puzzles™ Or it may be the 
special satisfaction you feel when your 
grown-up teenager calls home from 
college to say that Boolean algebra seems, 
somehow, very familiar. 

You can be sure of one thing. It will 
be very precious. 

The 

Company 

Circle 86 on Inquiry card. 
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Computer Literacy 
The craze becomes a controversy as we try to set educational goals 

by Dan Watt 

0 put it mildly, computer 
literacy is one hot topic these 
days. From Cambridge to Osh- 

kosh, Cupertino to Albuquerque, 
- computer literacy hit the top 10 on 
everyone's list of critical educational 
priorities last year and will certain- 
ly surpass that strong showing in 
1984. Indeed, the emphasis on com- 
puter literacy is now stretching far 
beyond traditional boundaries. It 
starts as early as kinder- 
garten, continues right 
through college to gradu- 
ate school, and even into 
the working world as busi- 
nesses routinely prescribe 
computer literacy for sec- 
retaries, accountants, and 
top-level executives. 
At the national level, 

computer-literacy advo- 
cates argue that our nation 
is losing the high-tech pro- 
ductivity race to Japan 
and West Germany. Remi- 
niscent of the late 1950s 
when the Soviet Union 
launched Sputnik, the first 
artificial satellite, advo- 
cacy rhetoric demands a 
new emphasis on math, 
science, and technology 
education to keep the 
United States from com- 
ing in a poor third. 
When the conversation 

turns to the practical, the 
microcomputer seems to 

Illustration by Henrik Drescher 

be a favorite panacea. Federal ap- 
propriations supporting the use of 
educational technology, cut to the 
bone in 1981 by Reaganomics, are on 
the rise, already surpassing pre- 
Reagan levels. Advocates tout com- 
puter-aided instruction as a way to 
rescue math and science education 
from the doldrums. The path to 
universal computer literacy is lit-— 
tered with proposals for microcom- 
puters in every classroom. But what 
do we really mean, and what are we 
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trying to accomplish in the name of 
computer literacy? When the rheto- 
ric is stripped away and the fanfare 
quiets down, can we find anything of 
substance? 

What Is Computer Literacy? 
Let’s face it, computer literacy is 

not a well-defined term. It serves 
more as a slogan or set of long-term 
goals than as a clear concept that 
schools can easily translate into edu- 
cational objectives. Recently I par- 

ticipated in a national 
panel charged with the 
tricky and politically sen- 
sitive task of creating an 
“official definition” of com- 
puter literacy. After hag- 
gling and hairsplitting, we 
sidestepped a lot of issues 
by agreeing on a broad 
definition that included 
something for everyone: 
“Computer literacy may 
be defined as whatever a 
person needs to know and 
do with computers in 
order to function com- 
petently in our informa- 
tion-based society.” 
The project report divid- 

ed computer literacy into 
three areas of competence: 
skills needed to use or pro- 
gram a computer for a 
variety of purposes; 
knowledge about com- 
puters—how they work, 
how they are used, their 
capabilities and _ limita- 
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tions; and understanding needed to 
evaluate the uses of computers as 
they affect individuals and society as 
a whole. Furthermore, it states that 
“the specific skills, knowledge and 
understanding will vary from person 
to person, from job to job, and from 
time to time.’ 

In effect, such a broad description 
implies that schools can be satisfied 
with any effort they make to educate 
students about computers. While 
this approach to computer literacy 
does reflect the diversity of what’s 
happening in schools around the 
country and leaves flexibility for 
future developments, such a broad 
description fails to provide specific 
guidelines that could help schools 
shape a computer-literacy course or 
curriculum. : 

Here Comes the Backlash 
Paradoxically, the very success of 

computer literacy as a slogan for 
educational reform could well lead to 
its own demise. When anything be- 
comes popular so rapidly, progress 
is unlikely to be smooth. Many 
schools have plunged into the sub- 
ject without full consideration of 
either the possibilities or the issues. 
As aresult many computer-literacy 
programs are poorly conceived and 
badly implemented. So it’s not sur- 
prising that computer literacy 1s 
starting to collect a coterie of vocal 
critics. Last September for example, 
the Wall Street Journal joined the 
fray with a provocative headline, 
“Courses in Computer Literacy Be- 
ginning to Draw Bad Marks.’ The 
general thrust of the Jouwrnal’s 
criticism—backed up by quotes from 
influential educators around the 
country—was that schools have been 
too quick and too uncritical in adopt- 
ing computer-literacy programs 
while pushing educationally valuable 
courses aside. 
One thoughtful critic of the com- 

puter-literacy craze is Stephen 
Gilbert, an educational researcher 
and consultant who directs a com- 
puter-literacy project for EDUCOM, 

Dan Watt is a contributing editor of Popular Com- 
puting and author of Learning with Logo, (BYTE 
Books/McGraw-Hill, 1983). 
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a consortium of colleges and univer- 
sities. In a recent unpublished 
report on national educational policy 
in the areas of math, science, and in- 
formation technology, Gilbert con- 
cluded that the rush to install com- 
puters in schools may be diverting 
attention from other pressing educa- 
tional needs. / ye 

“Too many precollege educators 
cannot see beyond microcomputers 
right now,” Gilbert asserts. “They 
are overlooking both the more basic 
disciplines of science and math- 
ematics, and other technologies of in- 
creasing significance such as tele- 
communications or video.’ Further- 
more, Gilbert adds, “Many teachers 
who are eager to use microcom- 
puters in their classroom are unable 
to give clear explanations of the 
specific benefits they expect.” 
As to the importance of teaching 

programming and other specific 
computer-related skills, Gilbert and 
other critics argue that computer 
skills acquired in school will not nec- 
cessarily lead to better career oppor- 
tunities for students. After in- 
vestigating actual computer use and 
projections for future computer use 
in major corporations, Gilbert con- 
cluded that “the future need for peo- 
ple to understand and use com- 
puters is, in general, far less than 
most magazine articles and TV 
reports claim. More important, the 
need varies greatly by profession, 
career path, and role.” 

Gilbert and the others who take 
this viewpoint want to see computer 
skills taught to those who will need | 
them, not offered indiscriminately to 
the entire student population, as is 
often the case in computer-literacy 
courses. Gilbert feels that effective 
educational use of computers may 
take a long time, perhaps decades, 
to achieve. By offering thoughtful 
criticism at an early stage he hopes 
to avoid an even more serious back- 
lash. “The current blind faith in the 
usefulness of microcomputers for 
classrooms is more likely to produce 
closets full of computers than effec- 
tive members of society,’ he asserts. 
On this particular issue I find 

| myself squarely and uncomfortably 

in the middle. Without doubt, many 
schools are rushing to acquire com- 
puters and institute new programs 
without the vision, planning, cur- 
riculum materials, or expertise to 
use them effectively. Such actions 
are almost certain to invite a strong 
backlash within a year or two at the 
most. And unfortunately when the 
backlash comes, it is certain to strike 
schools with effective, thoughtfully 
implemented programs along with 
those using technology inappropri- 
ately. | 
My own experience, on the other 

hand, has shown me the powerful 
contribution that computers can 
make to personal and professional 
development. And I want to see 
others—especially youngsters in 
school—have opportunities to ex- 
perience the power of microcom- 
puters. If schools restrict computer 
aecess to those who “need” com- 
puter-related skills for their future 
professions, we may create a high- 
tech tracking system and close off 
important educational opportunities 
for many students—especially those 
from less advantaged backgrounds. 

Teachers, parents, and educational 
decisionmakers must think careful- 
ly about computer literacy and other 
computer-related learning. School 
districts must develop a long view of 
where they are going. They need | 
clear long-term as well as short-term 
goals, along with practical long- 
range planning that takes into ac- 
count the time, resources, and train- 
ing needed to put those goals into ef- 
fect. And they need to step back, 
slow down, and take the time neces- 
sary to change in an orderly way. 

The Computer-Literate School 
Ten years ago literacy had nothing 

to do with computers. By the late 
1970s, the term “computer literacy” 
had developed a specialized kind of 
meaning, referring to a book or a 
course of study that provided infor- 
mation about computers—their his- 
tory, how they worked, and some- 
thing about their social impact. 
Even as recently as a few years ago 
computer-literacy advocates as- 
sumed that most people wouldn't 



use computers on a daily basis, and 
so only needed to be educated about 
them. Microcomputers changed all 
that. Today’s computer-literate per- 
son uses computers regularly, at 
work, school, and home. Computer 
knowledge today means knowing 
how to use the machine. 
Within the next 10 years or so, I 

believe that computers—in many 
forms—will be commonplace in our 
schools. Different types of com- 
puters will be used for a variety of 
purposes by all students daily. 
Students will have access to com- 
puters in their classrooms as well as 
in centralized computer labs. Many 
students will have their own note- 
book-sized computers to carry 
around in their bookbags, and plug 
into the school’s computers when- 
ever they need to access stored data, 
use a special program, or hand in 
their assignments electronically. 
Word processing, along with all 

kinds of associated writers’ aids, is 
certain to be one of the most com- 
mon uses. Electronic communica- 
tions will connect students and 
teachers and provide access to infor- 
mation from the school library and 
from information networks outside 
the school. 
Programming a computer will 

simply be another form of expres- 
sion. Students will routinely write 
short programs as homework assign- 
ments in different subjects, with 
longer programs assigned on. a 
weekly basis (like essays in an 
English class). Extensive program- 
ming projects will be more like term 
papers. (I’m not talking about pro- 
fessional programming, of course. 
That will be covered in computer- 
science and data-processing courses.) 
Programming languages and’ en- 
vironments will probably be quite 
different from the ones we know to- 
day. And I am convinced that 
children will begin controlling com- 
puters and expressing themselves 
through the programs they use and 
create, from the moment they enter 
kindergarten. — i 
Oh yes, computer-assisted instruc- 

tion will be available too. It will take 
many forms, some serious, some 

playful, and will not only allow for 
| the type of individually paced drill 
and practice activities available 
through such educational software 
companies as Computer Advanced 
Ideas (CAT) today, but will also pro- 
vide a variety of types and modes of 
instruction to meet the individual 
learning styles of different students. 
Everyone in such a school would be 
computer literate in today’s terms. 
But the concept of computer literacy 
itself will have disappeared. When 
everyone uses computers regularly, 
the idea of computer literacy will 
have no more meaning than the idea 
of “telephone literacy” has for to- 
day’s students. 

Back to Reality 
The choices made by educators to- 

day will directly influence the future 
of computers in the schools. Schools 
have limits—monetary resources, 
technically trained teachers, and ap- 
propriate educational software re- 

main in short supply. Given those 
limitations and the vague definitions 
of computer literacy, it’s not surpris- 
ing that confusion abounds when 
schools tackle the computer-literacy 
issue. 
When a school decides to incorpo- 

rate computer literacy into its edu- 
cational goals, administrators have 
to make fundamental choices on four 
key issues: | 

1. What is the proper balance 
among learning to program com- 
puters, learning to use computer 
applications, and learning about 
computers—how they work and 
their impact on society? 

2. Where does computer literacy be- 
long in the curriculum? Should 
there be a specific course of study 
with that title, or should com- 
puter knowledge be integrated 
across the curriculum and 
throughout all the grades? 

3. Where will the specific cur- 
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riculum materials come from, and 
how will teachers be trained to 
use them? 

4. In order to make room for the 
new activities, what areas should 
be eliminated from the cur- 
riculum or should receive reduced 
emphasis? 

Two Ways to Start 
Obviously a school has to stant 

somewhere. Over the past few years 
many schools have implemented pro- 
grams based on a variety of com- 
puter-literacy textbooks. Unfor- 
tunately most of these books remain 
rooted in the old conception of com- 
puter literacy; they primarily offer 
information about computers and 
rarely help students learn to use 
them effectively. Thankfully, some of - 
the latest computer-literacy texts 
take a different approach. For exam- 
ple, Computer Literacy, A Hands- 
On Approach by Arthur Luehr- 
mann and Herbert Peckham tackles 
several issues at once. The book 
describes what to teach—primarily 
programming; when to teach it—be- 
tween grades seven and nine; how 
much equipment to provide—ideally 
eight microcomputers per school in 
a laboratory setting; and how to staff 
the course—reassign one teacher to 
become a computer-literacy special- 
ist, teaching 300 or more students 
per year. 
The book’s success—nearly 80,000 

copies sold in 1983—attests to the 
popularity of an approach that ties 
computer literacy into a neat, man- 
ageable bundle. Rather than cover- 
ing everything that could possibly 
fall within the computer-literacy do- 
main, the book digs deeply into pro- 
gramming. It refers to the use of ap- 
plications programs and general in- 
formation about computers, but the 
subjects aren't really covered in any 
practical way. 
My Students Use Computers, a 

book for teachers by Beverly 
Hunter, takes an alternate approach. 
Hunter’s book provides a large col- 
lection of different activities to be in- 
corporated into the regular cur- 
riculum from kindergarten through 
eighth grade. Hunter suggests activ- 
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ities for math, science, language arts, 
and social studies, for each grade 
level. The activities combine the use 
of computers with other tasks. For 
example, some activities use word 
processors, database systems, and 
commercially available educational 
software. The book also introduces 
computer programming in Logo and 
provides activities designed to help 
students learn to use Logo-like pro- 
cedures away from the computer. 
Overall the activities require 
students to use computers in a varie- 
ty of ways. 
Rather than having one teacher 

trained as a computer specialist, 
Hunter suggests that each regular 
teacher learn enough about com- 
puters to carry out the activities in 
the book. Accordingly, computer 
literacy won't be the sole respon- 
sibility of any one teacher, and it 
wont require an unacceptable 
amount of training or support from 
the school district. 
While Hunter’s concept comes 

closer in spirit to my idea of a com- 
puter-literate school, the Luehr- 
mann/Peckham approach has a much 
simpler structure and covers one 
subject in depth, making it much 
easier to justify, implement, sup- 
port, and evaluate. Although Hunter 
limited the number of computer ac- 
tivities for any one grade level, using 
them effectively still requires the 
teacher to have a fair degree of com- 
puter knowledge. That requirement 
translates into training workshops, 
hand-holding, and coordination, as 
computers get moved from room to 
room. Effective implementation of 
My Children Use Computers in 
more than a few classrooms can be 
costly and time consuming. 
Although the two approaches dif- 

fer in spirit and content, they remain 
complementary. Both could coexist 
happily in the same school district, 
with various activities infused into 
different grades and subjects, and a 
more serious structured program- 
ming course offered in seventh or 
eighth grade. 

Ultimately, the long-range ques- 
tions are: Where are we going? and 
How do we get there? If a computer- 

literate school is our ultimate goal, 
then the approaches suggested by 
both books offer possible starting 
points. However, they need to be 
continually augmented, reevaluated, 
and updated to keep pace with the 
rapid development of technology and 
the corresponding changes in 
society. 

Tragic Endings 
Schools in our society, subject to 

the changing moods of the public, 
are in a particularly vulnerable posi- 
tion. The concept of computer 
literacy is so new and poorly defined 
that educational programs are par- 
ticularly difficult to conceptualize 
and even harder to evaluate. It will 
be catastrophic if development in 
this area comes to a halt because a 
backlash against the first faltering 
steps in a new direction causes funds 
to be withheld. 

It will also be tragic if schools 
fail to provide computer access to all 
students equally. We’ve barely be- 
gun to scratch the surface of the 
computer’s educational uses. Even 
so, many parents who can afford it 
are already providing computer ac- 
cess for their own children. It will 
be a shame if other, disadvantaged 
students are deprived of the educa- 
tional power of the computer, or if 
certain students are deprived be- 
cause some teacher, school ad- 
ministrator, or educational policy- 
maker decides that their probable 
career path doesn’t merit it. LJ 

Le ee | 
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From the introduction of its first machine, one microcomputer company continues to stay 
a step ahead in delivering advanced personal-computer power to the masses. That com- 
pany is Apple. And although its progress has not always been smooth, it has remained 
true to a primary goal: to extend our knowledge of what computers are and how they 
can change our lives. 
Apple’s early efforts focused on the hobbyists. With the Apple Is and IIs, the company 

provided technical information and encouraged people to remove the cover and exper- 
ment with the hardware to their heart’s delight. 

This time around, Apple is targeting all end-users, including the majority who are un- 
willing to tackle the intricacies of board-level modifications, and challenging them to ex- 
plore the world of sophisticated applications software. : 

Apple’s new machine is the Macintosh, a low-cost personal computer designed to let 
a vast user audience expand its knowledge of computer power by using advanced hard- 
ware with an elegant software environment. Join us on the following pages as we begin 
an exciting adventure with Apple’s latest creation. 
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Attention Apple fans. The long-awaited Macintosh has 
finally arrived. And the good news is that it’s not mere- 
ly the stripped-down, poor-man’s Lisa that many of us 
expected. Although it does indeed share many features 
of its higher-priced sibling Lisa—from the high-resolu- 
tion electronic desktop with overlapping windows and 
graphic icons to the hand-held mouse for moving and 
selecting objects on screen—Mac, like most second 
children, possesses its own personality and mind-set. 

In short, if the Lisa was a rethinking of what a per- 
sonal computer should be, then the Macintosh is a refine- 
ment. Compared to the Lisa, the Macintosh is faster and 
more portable and, perhaps more important, is expected 
to cost $2495, which is $1000 less than the Lisa 2 (see 
“The New Lisas from Apple,’ page 100). 
Be forewarned, however, that the Mac’s price does not 

Include an almost mandatory new Apple dot-matrix 
Imagewriter printer ($550), which can print any graphics 
that can be produced on screen, a second disk drive 
($395) to ease making backup copies or copying files be- 
tween disks, the Macintosh BASIC language ($99), or 
any other software. So the real price of a Macintosh 
system that includes a printer, the MacWrite word- 
processing program and the MacPaint graphics/painting 
program (both for $99), and Macintosh BASIC comes 

_ to almost $3250, and if you include the second disk drive, 
that figure reaches almost $3650. Furthermore, the 
Macintosh doesn’t have nearly the user memory or 
storage capacity of the Lisa, nor will it run Lisa soft- 
ware or the growing body of IBM PC software. 
But Apple promises memory upgrades and hundreds. 

of programs from outside developers in the coming year, 
And even if you add the cost of peripherals and up- 

_ grades, nothing in this price range is anything like the 
Macintosh. (All prices given were current at press time 
but are subject to change.) : 
The Macintosh even looks different. Because of its 

compact design—it’s more vertical than horizontal—the 
20-pound desktop machine takes up only one square foot 
of desk space and fits neatly into its over-the-shoulder 
carrying bag. It has a built-in 9-inch monitor (with a 512- 
by 342-pixel high-resolution display), a detachable 58-key 
keyboard, a mouse, a single 34%-inch microfloppy-disk 
drive, 128K bytes of user memory (RAM), 64K bytes 
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of read-only memory (ROM), and a 32-bit Motorola 68000 
central processor. With its 128K-byte memory ceiling, 
the Macintosh (unlike the Lisa) can run only one applica- 
tions program at a time. As with Lisa, however, an ap- 
plication on the Mac can have multiple windows and, by 
use of an ingenious software feature called the “scrap- 
book,’ data can be moved from one application to an- 
other or transferred from one file to another in the same 
application. | 
The Mac is extremely easy to use. In fact, what sets 

it apart from other machines in its price range is the 
way it communicates with the user through an advanced 
set of instructions stored in ROM. The Mac’s remark- 
able user interface is apparent the moment the machine 
is turned on. Initially, the screen displays an image of 
a microfloppy disk, along with instructions to insert the 
disk into the drive. You then use the mouse to point at 
the image of the disk and click the mouse’s single but- 
ton to select the disk. From that point on, you use the 
mouse in conjunction with a series of pull-down menus — 
that appear across the top of the screen to load infor- 
mation from the disk and to open specific files. Each 
menu is displayed in a small window as a list of choices. 
By holding down the mouse’s button and moving the 
pointer down the list, you can highlight each option and 
select one by releasing the button. 
The user interface is built around what Apple refers 

to as Lisa Technology, a combination of several advanced 
features including the 32-bit processor chosen for its 
high speed, and bit-mapped graphics by which the sys- 
tem controls each dot or pixel on the screen. The graph- 
ics are used with the high-resolution monitor to produce 
excellent screen displays. To instruct the computer to 
accomplish certain tasks, users select drawings, or icons. 
For example, you select the disk icon when you want 
to retrieve information or choose the paintbrush icon 
when you want to “paint” an image on the screen using 
the MacPaint program. 3 | 
Multiple windows divide the screen into as many dif- 

ferent areas as you want. For instance, you can show 
the listing of a program in one window while running 
the program in another. And material can be moved be- 
tween files and programs by a simple procedure that 
involves pointing at the material with the mouse, click- 
ing the mouse’s button to select the text, and then using 
cut-and-paste commands from a menu. 
With the Macintosh, Apple hopes to bring Lisa Tech- 

nology to the masses. Indeed, chairman Steve Jobs and 
president and chief executive officer John Sculley are 
betting a large part of the company that the Macintosh 
will both duplicate the excitement of the Lisa and do 
what that machine has failed to do: sell lots of units. In- 
dustry analysts estimate that Apple will ship 350,000 
Macs this year, while the company expects to sell 
500,000 units and has completed a new automated fac- 
tory that has the capability to churn out a half million 
Macs a year. Apple is targeting 70 percent of these for 
business users, 20 percent for educational users, and 10 

Michael J. Miller is a West Coast editor of Popular Computing. 
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percent for home-computer users. 

Smaller Is Better 
Although the early stages of the Macintosh project: 

called for a 5%4-inch disk drive, Apple decided to go with 
34-inch single-sided microfloppy disks—each has a ca- 
pacity of 400K bytes—for a variety of reasons. The 
32-inch disk is smaller and easier to carry than the 
51-inch disk; it has a faster response time and is more 

Photograph by Paul Avis 

reliable. The microfloppy is encased in a rigid enclosure, 
which makes it more sturdy and also protects the mag- 
netic medium within from dust and fingerprints. 

“It took us about a year to see the 3%-inch drive ac- 
cepted,’ engineer George Crow said. At one point, the 
company told the designers not to use the smaller drive, 
but they continued with it anyway. “Once Steve [Jobs] 
saw it, he realized we should use it, and there were no 

CONTINUED ON PAGE 87 
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CONTINUED FROM PAGE 83 

more questions.’ 
The Macintosh is the first Apple 

machine for which Apple is not 
manufacturing the disk drives. In- 
stead, Sony, the company that cre- 
ated the 34-inch media, is building 
the drives. Besides Sony, the only 
other major manufacturer to incor- 
porate the new 3%-inch format is 
Hewlett-Packard with its recent in- 
troduction of the HP 150. But 
neither the Sony nor HP micro- 
floppy disk formats are compatible 
with the Macintosh disk format. 
Apple worked with Sony to give 

the Macintosh version of the drive 
certain unique features. Like the 
Lisa, the Mac’s software ejects disks 

At a Glance 

Name: Macintosh 

Manufacturer 
Apple Computer Inc. 
20525 Mariani Ave. 
Cupertino, CA 95014 
(408) 996-1010 

Uses 
Business, educational, and personal 
computing 

Standard Features 

32-bit Motorola 68000 central processor; 
128K bytes of RAM; 64K bytes of ROM 7 
including operating system and user 
interface; 9-inch monitor with a resolu- 

| tion of 512 by 342 pixels; 3%-inch disk 
drive with 400K-byte capacity; 58-key 
detachable keyboard; mouse; four- 
channel sound generator; serial ports for 
modem and printer; external disk-drive 

Options 
Initial options: Numeric hei aak ($99): 
carrying case ($99); security kit ($495): 
Imagewriter printer ($550); 300-baud. 
modem ($225); 1200-baud modem 
($495); box of 10 disks ($49); VT100, 
VT52, and TTY terminal-emulation pro- 
gram ($99); package with MacWrite 
word-processing program and MacPaint 
graphics program ($99). Available by 
March: Additional disk drive ($395) and 
Appleline networking system (under 
$1300). Available in spring: Pascal 
language and assembler/debugger ($99 
each). Available in summer: Logo and 
BASIC languages ($99 each); 
MacProject scheduling program ($125); 
and MacDraw drawing program ($125). 

Base List Price 

$2495 
rather than having the user do this 
manually, thus reducing the chance 
of data-storage errors caused by 
changing disks at the wrong time. 
Also, with 400K bytes on a single- 
sided disk, the Apple drive offers 7 
more storage than comparable drives do. The additional 
capacity is possible because the drive stores and 
retrieves information at a variable speed so it can pack 
data at equally high densities at all locations on the disk. 
This method also lets data load very fast—at nearly the 
speed of an 8-inch disk. The Mac is also designed to use 

and blank disk 

Documentation 

double-sided disks that hold 800K bytes, an option that 
Apple may offer at a later date. 

Hardware 
The Macintosh’s hardware combines tried-and-true 

technology with innovations that offer better perform- 
ance while keeping the cost of the machine down. Ad- 
vances in the design of integrated circuits helped reduce 
the number of chips required in the machine. For ex- 
ample, two communication chips used in the Lisa were 
replaced with a single more advanced one, known as a 
Z8530 serial communications controller. : 
To further lower costs, designers chose a monochrome 

display instead of a color monitor. “To get good color 
would have tripled the cost of the machine,” said Chris 
Espinosa, manager of user education, adding that a color 
display would have required three to four times the 
screen memory. 
Other hardware innovations include the use of only 

two circuit boards, one for analog functions and the other 
for digital functions. The digital board holds the ma- 
chine’s processor, ROM and RAM, two serial connectors, 
and connectors for the mouse and for an external disk 
drive. 
To save space, the serial ports are smaller than the 

standard connectors found on most personal computers, 
although they do support the RS-232 and RS-422 pro- 
tocols common for printers and modems. These ports 
can also tie the machine into Applebus, a system that 

connector; system disk,.backup disk, 

“Guided Tour of Macintosh’ disk and 
cassette; 150-page manual 

Typical System Price 
$3638 for system unit, additional disk 
drive, Imagewriter printer, BASIC, and 
word-processing and graphics software 

allows as many as 16 peripheral devices or computers 
within 1000 feet to be connected in a network. 

In direct contrast to the Apple II, the Macintosh has 
no expansion slots. This arrangement precludes the use 
of add-on cards such as Microsoft’s Softcard, thus pro- 

_hibiting the Macintosh from running another processor's S 
software. 
The Macintosh, however, has many built-in features 

that would otherwise be expensive add-ons. Among 
these is a four-channel sound generator, which could be 
used with optional software for speech synthesis. And 
by allowing easy attachment of peripherals, the Apple- 
bus performs many of the same functions that expan- 
sion slots do. 
The Macintosh’s 58-key keyboard has a standard lay- 

out. It includes two option keys and a Command key that 
is used in conjunction with standard } Keys for special 
functions. In addition, an optional numeric keypad can 
be plugged into the keyboard. 
Even the Macintosh’s case was designed to take ad- 

vantage of low-cost mass production. The back of the 
case has no words. Instead, it features only icons that 
show the functions of each slot, such as a picture of a 
musical note to show the sound connector and a picture 
of a telephone for the modem connection. This design 
allows the same case to be used in both foreign and 
domestic markets. 
As another example of cost savings, the Macintosh’s 

internal chassis is a single tooled piece of steel. Including 
slides for the power supply and other components, the 
chassis can be turned out at a rate of 20 a minute for 
about $2.25 apiece. 
An optional external disk, which will be available in 

March, can add another 400K bytes of on-line storage 
and will ease making backup copies. And when 256K- 
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bit memory chips become available in large quantities 
at a reduced price, Apple might offer a dealer-installed 
upgrade to increase the machine’s RAM to 512K bytes. 
Hardware peripheral manufacturers will supply 

Macintosh products as well. Shortly after the machine’s 
introduction, Tecmar plans to offer a 5-megabyte remov- 
able-cartridge hard disk for about $2000, as well as a 
modem/telephone option, print buffer, and IEEE-488 in- 
terface. By summer, Tecmar also plans to have standard 
Winchester hard disks with 10 to 33 megabytes of 
storage. 

Software 
No matter how interesting the hardware is, it’s what 

you can do with it that matters. Apple envisions the 
Macintosh being used with a series of “personal produc- 
tivity tools.’ These include word processors, spread- 
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sheets, database-management software, and scheduling, 
charting, and painting programs. | 
Product marketing manager Barbara Koalkin said that 

in order to encourage outside software developers, Ap- 
ple is purposely not bundling any applications software 
with the Macintosh. Apple will, however, provide the 
operating system and desktop manager and offer com- 
munications and terminal-emulation packages, lan- 
guages, and some unique tools. Apple’s goal, Koalkin 
said, is to produce all Apple software for $99 to $125. 
Among Apple's initial software offerings will be the 

MacPaint graphics program and MacWrite word-process- 
ing program. MacPaint allows drawing down to the bit- 
by-bit level, producing pictures that fill an 842- by 11-inch 
page, about half of which can be displayed at a time. 
Because work can be done on the bit level, the program 
can generate extraordinarily detailed art (see “Creating 
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a Macgritte Masterpiece,” page 92). MacWrite is a 
word-processing program designed for documents no 
longer than about 10 manuscript pages. This article, for 
instance, could not fit in memory with MacWrite. So if 
you plan to write longer documents, be prepared to 
write them in “chapters” and store them in separate 
files on disk. On-screen warnings to save your document 
appear at three different stages, and instructions for 
saving text are included in the manual. The program 
includes multiple type fonts and sizes, plus variations 
such as underlining, bold, italic, and shadow (see “In- 
side MacWrite,” above). 
Apple also plans to release versions of the Macintosh 

Pascal and Macintosh BASIC languages in the first half 
of the year. The Pascal will include routines to check 
programs for syntax errors and can be executed interac- 
tively. With the BASIC a user will be able to run multi- 

a Sal ps a eC 

INacintosh 

Macintosh 

Macintosh 

Macintosh 

y (HOVRED i 

ple BASIC programs or copies of one program in sepa- 
rate windows. Apple estimates each language will also 
cost $99. 
Other software in the works includes an assembly lan- 

guage and the Logo language; a terminal-emulation pro- 
gram; the MacProject scheduling program; and Mac- 
Draw, a drawing program designed for use with objects, 
as opposed to bit-by-bit painting. 

Third-Party Vendors 
Unlike the case with the Lisa, Apple expects that at 

least 95 percent of the applications programs for the 
Macintosh will be written and published by third par- 
ties. The company hoped to have 100 software publishers 
working on programs by the time the Mac was intro- 
duced and anticipates that 500 programs and peripherals 

: CONTINUED ON PAGE 98 
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After selecting the filled rectangle icon, the border 
width, and the stippled pattern, we created the image 

shown by tracing a diagonal from the upper left to the lower 
right of the rectangle's desired position. 

To draw the window outline we again used the line icon 
and designated the appropriate line width. To fine-tune 

the window’s perspective, we took advantage of the power of 
Fat Bits (see page 86). 

i Aiter drawing the door in a similar fashion, we chose 
lull the type icon and specified Font, Font Size, and Style 
from the pull-down menus. Text appears at the cursor loca- 
tion and is entered from the keyboard. 
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Ne ba, ao 

Fy To delineate the four planes of the room, we chose the 
line icon. This creates a line that begins at the cursor’s 

location where you press down the mouse’s button and ends 
at the location where you release it. 

a 
o 

GB Using the paint can icon and a finely shaded pattern, we 
enhanced the perspective by filling in various planes. 

The 38 standard patterns give you great flexibility, but you 
can customize them further. 

To make the circle, we used the filled oval icon and the 
white pattern. The circle is positioned and sized just as 

the rectangle in step 1 was; you can create anything from the 
thinnest oval to a perfect sphere. 



ans cn 

Shading the ceiling was simple—we chose the striped 
aaa pattern and the paint can icon, moved the paint can/cur- 
sor to the ceiling, and clicked the mouse’s button. This method 
fills any enclosed area with a pattern. 

a 
The line icon was chosen again to draw the skyline seen 

= through the window, and the paint can made shading 
the view a snap. At any point you can erase your last opera- 
tion with the Edit menu’s Undo command. 

9. Five different patterns used to shade the apple were 
applied with the brush and spray paint icons. Patterns 

that overlap will erase each other, and once again Fat Bits 
helps to get critical areas just right. 7 
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Make beautiful music. Everyone loves 
music. And_anyone who has ever hummed__ 
a tune can write one, now. Scarborough has 
taken the universal language of music and 
developed a software program that makes it 
fun and easy to write songs for budding 
composers of any age. 

Even those who don't recognize a single 
note can be composing songs in 15 minutes. 
Simulated piano roll graphics and on-screen 
commands serve as a guide every step of 
the way — from scales and rhythm to more 
complex musical forms and theory. 

With Songwriter, composing songs is as 
simple as “do-re-mi.” Write a song, change, 
delete or add a note, change tempo and 
teach the computer to repeat musical 

through the computer or your home stereo. 
For added fun, there is also a library of 28 
popular songs to listen to and experiment 
with, as well as a series of educational 
activities for adults and children. 

Songwriter is like a word processor for 
music that will bring the whole family back 
to the computer, again and again — because 
Songwriter encourages experimentation 
and makes the whole process fun. Isn't that 
why you bought a personal computer in the 
first place? 

Every kid has a song in his heart. (So does 
the “kid” in every parent!) Help yours 
express it with Songwriter. 
Available for Apple,® Atari,© 
Commodore 64™ and IBM-PC® $39.95 

© Scarborough Systems, Inc., 25 North Broadway, Tarrytown, New York 10591 
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SO A RY 

wah 

Be quick on the draw. PictureWriter is 
magic! Create any shape or pattern, 
instantly. Fill areas with glowing colors and 
even hear pictures set to music. 

PictureWriter brings out the artist in any- 
one. With this program, your child can 
create his or her own picture gallery and 
watch the computer redraw the pictures like 
magic on the screen. PictureWriter also 
includes a library of masterpieces by other 
“picture writers” that can be colored, edited 
and redrawn. 

Like all Scarborough programs, Picture- 
Writer encourages experimentation and 
continually challenges the child to explore 
new avenues. And all the while, Picture- 
Writer subtly develops the child's familiarity 
withthe fundamentals-of step by step com- 
puter programming. | 

Getting started is simple. The built-in 
tutorial zips the artist into the program 
quickly and keeps him or her creatively 
occupied for hours. 

The possibilities are endless with Picture- 
Writer. In fact, children find it so captivating 
that parents will probably want to doodle 
with it, too. And why not? 

You can’t stay an adult forever. 
Available for Apple® $39.95 
(Soon, Atari®) 

Apple IBM and Atari are registered trademarks of Apple Comp 

International Business Machines Corp. and Atari, Inc. respectively. 
Commodore 64 is a trademark of Commodore Electronics Limited. 
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CONTINUED FROM PAGE 91 
will be available for the machine sa January 1985. 

Such well-known software developers as Microsoft 
Corp., Lotus Development Corp., and Software Publish- 
ing Corp. are currently preparing products for the ma- 
chine. For example, Microsoft’s Multiplan spreadsheet 
should be ready by the time you read this, followed by 
Microsoft BASIC, Chart, File, and Word, Koalkin said. 
In fact, Microsoft’s version of BASIC may precede 
Apple's into the market. Lotus is preparing a customized 
version of its 1-2-3 integrated software package, while 
Software Publishing plans versions of its PFS:File, 
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PFS:Report, and PFS:Write programs. 
Many programs will not simply be norted over to the 

Mac but will be substantially changed to take advan- 
tage of the machine's user interface. Apple figures that 
designers will prefer to make use of the Mac’s interface 
rather than spend time creating their own. The inter- 
face’s built-in flexibility lets developers rewrite certain 
parts, such as changing the way menus are displayed, 
without affecting the rest of the system. Besides sav- 
ing software developers a lot of work, using the inter- 
face also conserves the amount of RAM needed for a 
program. 

Photograph by Ed Crabtree 
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To further encourage outside software writers, Apple 
has given them technical documentation, called Inside 
Macintosh, which describes the operating system and 
user interface in detail. Macintosh applications can be 
written in Pascal on a Lisa. 

Unlike other microcomputers that run operating sys- 
tems available to any hardware manufacturer, the 
Macintosh, like the other Apple computers, has its own 
proprietary operating system. Chris Espinosa admitted 
that while this makes it harder for a software developer 
to rewrite a program for the Macintosh than to adapt 
a program for, say, one of the 16-bit IBM PC look- 

alikes, Apple has done its best to encourage such 
adaptations. | 

Trade-offs 
Because of the Macintosh’s limited memory and stor- 

age capacity, its operating system does not allow you 
to run two applications at once. However, designers did 
create a library of “desk accessories” that can work at 
any time. Among these is a “gallery,’ similar to a big 
scrapbook, where, for instance, a lawyer can place 
boilerplate paragraphs or an artist can put standard art 
or logos that can be pasted into new documents or draw- 
ings. Another accessory is a calculator that runs at the 
same time as other programs. 
By not including two disk drives, Macintosh designers 

were able to cut $395 from the base price. Yet without 
two drives, it’s more difficult to copy files between disks 
or produce backup copies. To address this problem, the 
system remembers disks it has seen, that is, it keeps 
track of the files on each disk and tells you when to swap 
disks. You can, for example, take part of a document, 
cut it or copy it to the scrapbook, change disks, and then 
move the scrapbook to a new disk. Depending on the 
amount of material you transfer, however, you might 
have to change disks several times. Eventually, Apple 
expects about half of Macintosh owners to buy a second 
disk drive. 

Other cost/performance trade-offs include the use of 
a monochrome display and the lack of expansion slots, 
which will make it more difficult to add more memory 
or coprocessor boards. 

Taking On IBM 
The Macintosh has a lot going for it. Its 32-bit pro- 

cessor is state of the art and faster than the 16-bit In- 
tel 8088 used by competitors in Mac’s price range. The 
Mac’s smaller disks are more convenient, and its graph- 
ics outstanding. But the Macintosh’s real selling point 
is its user interface, which in a nutshell uncomplicates 
and simplifies computing. In the process, it allows all 
the software to appear in similar forms so a user does 
not have to invest nearly as much time learning each 
new application. 
With the Macintosh, Apple once again has demon- 

strated that it marches to a different drummer. As op- 
posed to the endless stream of me-too IBM clones that 
are flooding the marketplace, Apple is offering buyers 
a totally different choice. 

Yet because the Mac is so different, Apple faces a huge 
marketing task of creating an awareness of the Macin- 
tosh’s unique features. It’s one thing to design a totally 
different computer, but selling it to the public may be 
a much more difficult challenge. Indeed, sophisticated 
buyers will compare the Macintosh with 16-bit com- 
puters with twice as much memory and nearly twice 
as much storage, and in the process they may lose sight 
of the Macintosh’s capabilities and its rather competitive 
price. 
Apple has high hopes for the Macintosh. Marketing 

executives talk about the product becoming the third 
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industry standard, after the Apple II and IBM PC. But 
Apple well knows that the development of a standard 
is not up to a hardware manufacturer alone. Products 
become standards in a large part because the indepen- 
dent software vendors and the public perceive them as 
such. Whether Macintosh will meet with similar accep- 
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tance of course remains to be seen. 
Whatever its eventual degree of success, Macintosh’s 

designers believe they took the honorable course by not 
following an existing standard. “IBM is enforcing medi- 
ocrity,” one designer said, adding, “If the whole world 
becomes IBM compatibles, then we've lost computers”O 



ee: as standard aioe a letler-quaie ycas- — 
sette daisy wheel, automatic paper insertion and 

_ ejection, 2-color printing and a 3K buffer memory 
that retains information even when off-line. : 

sheet-feeder, tractor-feeder and typewr te 
eyboard are also available to give the print rr 

ever : cere! Tee 
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Computers 
in 

Science Fiction 
How science-fiction writers totally missed the boat in 

| predicting the nature of computers 

by Michael Kurland 
a 
The joke goes like this: a group of computer geniuses 

get together to build the world’s largest, most power- 

ful thinking machine. They program it with the latest 

heuristic programs so it can learn, and then feed into 

it the total sum of mankind’s knowledge from every 

source—historical, scientific, technical, literary, 

mythical, religious, and occult. Then at the great unveil- 

ing of the device, the group leader feeds the computer 

its first question: “Is there a god?” 

“There is now,’ the computer replies. 

As a joke, this story takes four sentences. As a novel 

(The Humanoids by Jack Williamson, Destination: Void 

by Frank Herbert) it takes a whole book. As a movie 

(Colossus—the Forbin Project; War Games), it takes up 

to two hours. This perverse deus-ex-machina view of 

computers was explored by science-fiction writers at 

least as early as the 1920s and perhaps best in the 1954 

story called “Answer,” from the collection Angels and 

Spaceships by Frederic Brown. The idea has only 

recently been discovered by filmmakers, who are busy 

exploiting it now. | 

Science-fiction writers have seen computers variously 

as innately good, innately bad, or as ethically neutral— 

merely the tools of those who use them. They have an- 

thropomorphized them as everything from spoiled 

children to protective adults, from devils to gods, and 

have played with most of these concepts before the com- 

puter itself existed. 
The “thinking machine,” like television, the rocket 

ship, and a host of other unlikely devices, was described 

in science-fiction and fantasy literature long before 

Univac started blowing fuses and tubes, and even before 
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Charles Babbage began turning cranks. But if science- 

fiction literature deserves awards for its general predic- 

tive ability, it didn’t do as well on accuracy; in fact, 

science fiction totally missed the mark in projecting how 

computers would work, how they would be pro- 

grammed, or what effect they’d have on the world. 

But, on the other hand, how would you like to have 

to predict what computers are going to look like and 

be used for in, say, 50 years? I might venture five, but 

the only certainty is that in 50 years computers will be 

used for things that we cannot now imagine. 

Timeless Fascination 
Intelligent, interactive “devices” were the subject of 

fantasy, hundreds of years before the existence of any 

scientific theory as to how such a device could operate. 

Over the centuries, the legendary mark of a true master 

of occult or metaphysical science was his ability to con- 

struct such a contraption. 
In the sixteenth century, the great Rabbi Judah Low 

of Prague created a golem—a being of clay—and 

animated it by certain mystical rites which culminated 

with placing in its mouth a parchment on which was 

written the secret name of God. According to the legend 

the creature knew neither good nor bad, but all of its 

actions were automatic like a machine, obeying the com- 

mands of the person who animated it. Of the three kinds 

of intelligence, Daat, Chochmah, and Bina (knowledge, 

wisdom, and judgment), the golem possessed only Daat. 

Wisdom and judgment were beyond it. For example, 

once Rabbi Low’s wife asked the golem to fill two large 

water kegs in her kitchen. The golem took two pails and 
Boe a a ae Page see lv, eres Pe ee cas ee One et 

Michael Kurland is a well-known science-fiction writer and current president 

of the Computer Press Association. 
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went to the brook. However, she forgot to tell the golem 
to stop when the kegs were full—with (as any program- 
mer can tell you) predictable results. 

From Oz to Luna 
In the Oz books written at the beginning of this cen- 

tury, L. Frank Baum introduced a character called Tik 
Tok, the mechanical man. Tik Tok was somewhat me- 
chanical in talking but otherwise moved and thought 
pretty much like a flesh-and-blood person; he just had 
to be wound up every once and a while. 
Some authors, in envisioning a mechanical brain, 

merely took what they knew one step further. In Thrill- 
ing Wonder Stories for fall, 1944, Paul MacNamara had 
a novella called “The Last Man in New York.” In it he 
describes a strange device: 

Through the door could be glimpsed rows and rows of desks which 
stretched for miles. On each desk was a large, shiny, complicated- 
looking adding machine. On the side of each desk was a tray filled 
with cards. The operators, all dressed alike and immobile of face, 
Jed the cards into their machines, pushed buttons and pulled levers 
with deft speed. : 
But there was no sound. E'ven the supervisors made no sound 

as they walked along the aisles to pick up the tally sheets pour- 
ing from the machines, and fed them into overhead pneumatic 
tubes which conveyed them to a giant machine at the near end 
of this gigantic room. 
At first glance the colossal machine looked like an over-sized 

T.. vehicle has a thinking, computerized, 
electronic brain, on a scientifically set up 
island where humans have become an en- 
cumbrance and strays are rounded up. This 
illustration is from the story ‘Paradise and 
lron’’ by Miles J. Breuer, M.D. which ap- 
peared in 1930. 

H. W. Wesso 
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newspaper press. A second glance showed that it was a super 
adding machine—an adding machine to end all adding machines. 
Atop this unbelievable pile of equipment, which was more than 
five stories tall, a row of digits which ran into some 60 figures 
was constantly changing, increasing the growing total. 

In the 1942 novel Beyond This Horizon, Robert 
Heinlein describes the computer as a “huge integrating 
accumulator.” This was a good guess for 1942, but the 
truth proved to be both more elegant and simpler than 
that. An “integrating accumulator” would be a device 
that solves simultaneous high-level equations and ac- 
cumulates the results. As Heinlein explained it: “All of 
these symbols. ..passed through the — 
bottleneck formed by Monroe- 
Alphas computer, and appeared 
there in terms of angular speeds, 
settings of three-dimensional cams, 
relative positions of interacting 
levers, et complex cetera. The mani- 
fold. constituted a dynamic ab- 
stracted structural picture of the 
economic flow of a hemisphere.” — 
A modern computer can’t do that; 

all it can do is add and subtract in 
binary. But it does it so fast that all 
else is possible. 
Heinlein was on target with his 

view of how important the computer 
might become, once it existed. In 
his book, the gadget that passed for 
a computer was running the 
economy. “What would happen if I 
took an ax and just smashed your lit- 
tle toy?” one character asked 
another. 

“...it would result in a series of panics and booms of 
the most-19th-century type,’ his friend replied. “Car- 
ried to extreme, it could even result in warfare.” 
Twenty-four years later in another novel, The Moon 

is @ Harsh Mistress, Heinlein showed that he had 
learned the secret of describing computers: use lots of 
technical jargon and acronyms. His machine, a super- 
bright computer that just about controlled the moon, 
was a “High-Optional, Logical, Multi-Evaluating Super- 
visor, Mark IV, Mod. L—a HOLMES FOUR?” named 
Mycroft (Mike). 

What did Mike do? “In May 2075, besides controlling 
robot traffic and catapult, and giving ballistic advice 
and/or control for manned ships, Mike controlled phone 
systems for all Luna, and voice and video for Luna‘Ierra; 
handled air, water, temperature, humidity, and sewage 
for Luna City, Novy Leningrad, and several smaller 
warrens...; did accounting and payrolls for Luna 
Authority, and by lease, for many firms and banks,’ 

Interesting, isn’t it? Less than 20 years ago—a blink 

Editor’s Note: Sam Moskowitz, science fiction historian, acted 
as consultant for some of the material in this article. All of 
the illustrations are from his collection, with photography by 
Christine E. Haycock, M.D. 

of the Cosmic Eye—a brilliant writer predicting 100 
years into the future, failed to see that the change was 
only 10 years down the road. Heinlein has one computer 
controlling an entire planet (all right—moon). Today it 
seems more probable to predict a proliferation of com- 
puters: two or three computers in every home and a 
dedicated computer chip in every appliance. 

God Out of Machine 
The idea of one giant computer that knows all, sees 

all, and does all had great fictional appeal early on, but 
even a beneficent omniscient computer could very 

A situation apropos of the 
gasoline shortage was visualized 
in 1935 in ‘’The Ideal’’ by 
Stanley G. Weinbaum, where a 
computer is installed in a 
wheeled machine that is pro- 

grammed to detect gasoline- 
driven vehicles, pounce on 
them, and drain the fuel from 
their tanks. 

possibly be a destructive thing for the human race. This 
was foreseen by John W. Campbell in a 1985 story from 
Astounding Science-Fiction called “The Machine” As 
the Machine itself explains: 

On the planet Dwranl, of the star you know as Sirius, a great race 
lived... 22,687 years ago they developed machines; 21,711 of your 
years ago, they attained their goal of the machine that could think. 
[The Machine's] progress meant gradual branching out, and as 

it increased in scope, it included in itself the other machines and 
took over their duties, and it expanded, and because it had been 
set to make a machine most helpful to the race of that planet, it 
went on and helped the race automatically. 

It was a process so built into the Machine that it could not stop 
itself now, it could only improve its helpfulness to the race. More 
and more it did, till. ..the Machine became all. It did all. It must, 
for that was being more helpful to the race, as it had been set to 
do, and had made itself to be. 

The process went on for 21,093 years, and for all but 232 of those 
years, the Machine had done anything within its capabilities 
demanded by the race, and it was not till the last 78 years that 
the Machine developed itself to the point of recognizing the 
beneficence of punishment and of refusal. 

It began to refuse requests when they were ultimately damaging 
to the race. But the race was badly damaged, because for 30 of 
their generations they had no tasks to do, and they no longer 
understood the Machine which their forefathers had built. They 
believed the Machine to be everlasting, and they called it what 
you would express by God. 
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After the Machine stopped doing everything for the 
race, people began sacrificing young females to it, 
hoping it would begin again. Finally, in order to stop 
the race's slide back down to savagery, the Machine was 
forced to leave the planet, and the people had to fend 
for themselves. They reverted to savagery before begin- 
ning to build up a civilization again. The thesis of the 
novel seems to be that God helps those who help them- 
selves. 
Certain religions believe that God has set various 

tasks for man. In “The Nine Billion Names of God,” 
(Star Science Fiction Magazine, 1953) Arthur C. Clarke 

T.. leading savants of the 
world wait in vain for a super 
computer to translate the com- 
plete first message from life on 
other planets in ‘‘The Cosmic 
Blinker’’ by Eando Binder, pub- 
lished in 1953. They are shaken 
to learn that the second half of 
the message will be another 
5000 years in transmission! 

a Se tS a 

related the tale of a monastery that used a computer 
to complete its task, to enumerate all the names of God. 
As it finished, the stars began to wink out one by one. 

Enter the Robot 
_ Early science fiction never quite separated the 
mechanical brain from the mechanical man. The clear 
distinction that we now make between computers and 
robots was seldom recognized in the first third of the 
twentieth century. Incidentally, the term “robot” 
comes from a 1921 play, R.U.R. (Rossum’s Universal 
Robots), by the Czech author Karel Capek. It is the 
Czech word for “serf?’ or “worker” The robots were ar- 
tificially produced biological workers—what we today 
would call androids— rather than mechanical constructs, 

In 1949 Jack Williamson, in a book called The 
Humanoids, created a race of robots whose built-in in- 
Junction was “to serve and obey, and to guard men from 
harm.” They did it so well that a fellow could not cut 
up a lamb chop or shave his face without having a 
friendly robot come and take the dangerous, sharp in- 
strument away from him. You have to be careful how 
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you phase things around completely logical machinés. 
Larry Niven, in a 1976 story from Galaxy Magazine 
called “Down. and Out,” gave some very good advice 
along that line: “Never say ‘forget it’ to a computer” 

In Science Wonder Stories for April, 1933, Laurence 
Manning had a story called “Master of the Brain)’ which 
envisaged an entire planet run and governed by a gigan- 
tic computer that steadily tightened its hold on the 
human race. He had already dealt with another aspect 
of a future computer-ridden world in the May, 1930, 
issue of Science Wonder Stories, where he and Fletcher 
Pratt had a story called “The City of the Living Dead.” 

In this dystopian world humans are 
hooked up to computers which are 
programmed to provide sensory in- 
formation to enable ‘them to live 
their fantasies. 
EKando Binder gave us.a story 

called “The Cosmic Blinker” in 
Science-Fiction Plus for May, 1953. 
In it a supercomputer translates a 
coded message received from a dis- 
tant civilization. It is the first half 
of a message of impending doom 
that has been 5000 years in the send- 
ing, which means that the second 
half, explaining what to do about it, 
will be another 5000 years in com- 
ing. Some races are just naturally 
slower than others. 
Robots were not always pictured 

as being all-important; they had 
their mundane uses too. In “A Bad 
Day for Sales,’ a 1953 story from 
Galaxy Magazine, Fritz Leiber in- 
troduced us to Robie, the world’s 
first sales robot. It rolled around the 
city vending lollipops and soft drinks. 

In a series of stories in Astounding Science Fiction 
in the early 1940s, Isaac Asimov postulated the inven- 
tion of robots with “positronic brains” To control their 
behavior, he invented the famous Three Laws of 
Robotics (Asimov credits John W. Campbell, then editor 
of Astounding, with helping him lay down the laws.) The 
Three Laws are the Ten Commandments of our metal- 
clad brethren. As usually formulated they are: 

1. A robot shall not harm a human being nor, through 
inaction, allow a human being to come to harm. 

2. A robot shall obey the commands of a human being, 
except when doing so would conflict with the first law. 

3. A robot shall preserve its own existence, except when 
doing so would conflict with the first or second law. 

With the rapid development of artificial intelligence, 
designers and programmers of advanced systems are 
taking a serious look at Asimov’s three laws. If they 
could be implanted permanently in read-only memory, 
I hope it will be done before computers get too much 
brighter and have too many more movable appendages. 

Frank R. Paul 
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Robots that do not obey Asimov’s three laws are 
described in “Paradise and Iron,’ by Miles J. Breuer, 
M.D. in Amazing Stories Quarterly for summer, 1930. 
These metallic monsters are programmed to track down 
and capture “stray” humans. In a story with a similar 
theme, “Misfit;’ Michael Fischer shows a world in which 
robots have overthrown the human race. Published in 
Science-Fiction Plus in December, 1953, this ironic tale 
pits a group of human survivors against the many- 
tentacled mechanical monster that, it turns out, only 
wants to play tennis with them. And Stanley G. Wein- 
baum, in “The Ideal;’ wrote of cannibalistic robots that 

horrified visitor to the 
future of our planet discovers 
that all remaining humans are 
electronically wired to com- 
puters programmed to transmit 
to their senses any type of life 
or experience they have re- 
quested. This depiction is from 
the 1930 story ‘’The City of the 
Living Dead’’ by Laurence Man- 
ning and Fletcher Pratt. 

attacked gasoline-driven vehicles, pounced on them, and 
drained the fuel from their tanks; all this in the Sep- 
tember issue of Wonder Stores, in 1935, 40 years before 
OPEC. 
The problems will arise not when computers develop 

true intelligence but when they become aware. In the 
motion picture 2001: A Space Odyssey, Arthur C. Clarke 
and Stanley Kubrick gave a horrible example of how an 
aware computer that becomes confused might behave. 
HAL 9000 was the computer’s name (when computers 
become aware, they must have names). It was the ship’s 
computer on the space vehicle Discovery, on a deep- 
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space mission to Jupiter. If you saw the movie or read 
the book, you will remember Hal’s treachery in claim- 
ing that its external antenna was misaligned and then 
blowing one of the astronauts away when he went out 
to check it. Hal also disconnected the life-support system 
on the three sleeping astronauts, leaving only one, 
Bowman, alive. Bowman finally proved that human in- 
telligence and ingenuity are a match for even a super- 
computer and gave Hal a lobotomy. It is a salutary 
lesson for all of us; Asimov’s three laws of robotics are 
to be ignored at our peril. 

Questions Raised 
What is the future of the computer in science fiction? 

It is clear that science fiction will have to fight hard to 
stay ahead or even abreast of fact, given the explosive 

T.. master computer in the 1933 story ‘’Master of the Brain’ 
by Laurence Manning literally controlled every community on 
the face of the earth and every functioning machine. It was 
rendered irrational by sabotage of its main cables and is pic- 

tured in the process of biowing things apart. 
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those who have come before? 

rate of progress in this field. Fictional computers have 
already traveled to the end of space and the beginning 
and end of time. Computers embedded in the brain of 
the user, and conversely, users embedded in the brain 
of the computer have both been fictional subjects, as 
have wars between humans and computers. Perhaps the 
area that still remains to be explored is how humans 
and the computer are going to interact—and how 
humans are going to interact with humans in the age 
of computers. ; 
As a quondam science-fiction writer myself, I try to 

imagine the changes yet to be wrought as this pre- 
cocious baby grows up— the 
possibilities are mind-boggling. Are 
sexual mores going to be changed by 
the computer? They were changed 
drastically by the automobile, and 
nobody predicted it. They were 
changed again by the pill, and we 
missed that one too.) Are cities go- 
ing to wither and die as most of the 
work force works from terminals in 
their living rooms? What jobs are 
going to be taken away by com- 
puters? What jobs will they create? 
How is the type of thinking neces- 
sary for programming computers 
going to affect the humans who use 
it, or those who don’t? How is the 
first generation of children raised on 
computer games going to differ from 

Regarding biochip implants, our 
free-enterprise system associated 
with democracy raises interesting 
issues. For example, will parents go 
into hock to buy a better grade 
of biochip the way they do now to 
send the kid to a good prep school or college? 

Predictions Given > 
Predicting future roles for computers, as we have seen, 

is a very chancy occupation. Nevertheless, I’ll give it 
a shot. For the near future the signs are obvious: the 
big computers are going to get bigger and the small 
computers are going to get smaller, cheaper, and more 
complex. 
Perhaps the best advice is this: don’t raise your child 

to be a computer programmer. All but the very largest 
supercomputers are going to be preprogrammed to do 
whatever they do with an elegantly simple instruction 
set. And those few who create these superprograms are 
going to be very good and very highly paid. 

In a few short years computers will become bionic. 
At the age of six a child will receive his/her first 
computer-chip implant. As the child grows up, the bio- 
computer will be enlarged and its capability increased. 
These chips will not only increase memory capability 
and logic processing (with built-in calculus, trig, matrix 
algebra, and all that other good stuff), but they will also 

monitor blood serum for hormone levels, signs of disease, 
and mental instability. “Give me a child’s mind at seven, 
and I'll have him at seventy,’ the old saying goes. This 
is a way to really control a child’s mind. Such devices 
implanted in a citizenry would present unpleasant total- 
itarian possibilities. 
Microprocessors and vast amounts of memory will be 

so cheap that they will no longer stand alone; they will 
be part of a more complicated system. People will no 
longer speak of computers as entities any more than 
they speak of internal combustion engines as separate 
from cars. There will be word processors, and business 

S. machines have 
defeated the human race and 
sent the remnants into hiding 
where they are rebuilding their 
brave new world, in this story 
aptly titled ‘’Misfit’’ by Michael 
Fischer published in 1953. The 
robot pictured was created only 
for the purpose of playing tennis. 

data processors, and entertainment consoles, and cars, 
and mixmasters, and telephones, and homes, and wrist- 
watches, and stoves, and anything else you can think of; 
each with more computing power and memory than to- 
day’s minicomputers, and all hooked together into an in- 
comprehensible network of intelligent gadgets. 
Many people have a superstitious fear of computers. 

This is a continuing expression of a basic fear best ex- 
emplified in the Faust legend: that there are some 
things that humans are not meant to know, and a search 
for knowledge becomes a pact with the devil. I believe 
just the opposite—the people who misuse technology are 
not those who developed it. They are the know-nothings 
in industry and elective office who take control of it. 
Perhaps in the quest for a truly intelligent computer, 

welll learn better to teach each other how to think. 
Perhaps if we're lucky, we'll build a computer smart 
enough, crammed with enough Daat, Chochmah, and 
Bina, to save us from ourselves while there’s still time. 

Editor’s Note: A version of this article will appear in Digital 
Deli, a book to be published this spring by Workman Press. 
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PCjr: Will It Sell? 
Yes, say forecasters, despite its 
obvious lack of design innovation 

by A. Richard Immel 

The man with the aviator-style glasses and the wavy 
gray hair had been talking about personal computers 
for some time, about how they’re taking off in business 
and how you can run a petrochemical plant with one, 
but when he tried to bring them into the home he found 
himself at a loss. He kept coming back to the question 
nagging the average person: “What would I use one 

PCjr’s introduction turned into a media event rivaling NASA’s first moon shot. 

for? For the life of her, my wife couldn't understand 
any way at all what she would do with a personal 
computer.” 
For a moment he thought he had an answer: “Prob- 

ably the best answer is What do you want to do with 
it?” He ran through the usual list—checkbook balanc- 
ing, personal letters, games—but no, they all seemed too 
trivial to justify the expense. Besides, that created 
another problem and another question: “How do I learn 
how to use it?” 
Such comments are unremarkable except for the fact 
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that the speaker was Don Estridge, the man who runs 
International Business Machines’ personal computer 
operations (now called the Entry Systems Division), and 
his hand-wringing remarks on the problems of justify- 
ing home computing were the guts of his keynote ad- 
dress at the PC Faire in San Francisco last August. 
Estridge concluded he didn’t have the answers, but he 
hoped somebody would come up with some pretty soon. 
Two months later his division unwrapped the worst-kept 

secret in the industry: PCjr, IBM’s 
initial foray into the home-computer 
market. 

Junior is now out of the crib and 
headed for the living room, but the 
questions Estridge posed at the PC 
Faire linger on, particularly in light 
of Junior’s somewhat eccentric de- 

s sign. Now the questions go back to 
| IBM: Who’s going to buy the PCjr? 

Will IBM do what Texas Instru-. 
ments, Commodore, Atari, and Ap- 
ple have all tried and failed to do: put 
a computer next to every home TV 
set? And why did PCjr turn out to 
be such an odd duck anyway, with 
its rubber-dome “Chiclet” keys, a 
space-wars cordless keyboard, and a 
maybe-it-will, maybe-it-won't kind of 
compatibility with the best-selling 
PC “senior’’? 

We'll know the answers in about a 
year, but we needn't wait that long to examine IBM’s 
hopes and fears in these matters and perhaps even draw 
some conclusions about what might have been on Big 
Blue's mind when it decided to loose its latest computing 
machine on the public. Along the way we'll touch on such 
esoterica as price wars, black holes, corporate strategies, 
and what it takes to become the lowest-cost producer 
in the world if, in your heart, that’s what you really want 
tobe. 

A. Richard Immel is a contributing editor of Popular Computing. 
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IBM would like to place a PCjr beside every home TV set. 
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IBM PCjr 

IBM’s Oversold Strategy 
It’s no secret that IBM was astonished by the success 

of its firstborn personal computer, the PC. Estridge, 
who was in charge of that project and whose star at 
IBM has risen because of it, told the San Francisco audi- 
ence that the success of the PC has “gone beyond any- 
thing we ever expected.” He went on to state that “mak- 
ing follow-ons compatible is more of a challenge than 
producing the original machine. I don’t know how I’d 
be able to drive into my driveway at home if I had to | 
tell my neighbors their software wouldn't work any- 

The Adam 

system—which 

offers a letter- 

quality printer 

and typewriter- 

will | look better 

to some buyers 

than PCjr. 

more. ..we are committed to compatibility.” 
That’s a fairly new philosophy for IBM, which may be 

why Estridge emphasized it. In any case, the second act 
always seems tougher than the first; there are many 
who think that while Junior will do well, it isn’t going 
to do as well as its illustrious predecessor. 
The PCjr is, of course, a logical follow-on to the original 

PC, a computer IBM indicated early on it intended to 
enhance both upward and downward. The XT model 
with its hard-disk mass storage represents the first up- 
ward extension (others are on the way) and the PCjr 
the downward one. IBM’s overall strategy is far more 
comprehensive than simply spewing a line of personal 
computers into the marketplace, however. In fact, if you 
talk to those who pay close attention to IBM, it looks 
more like a three-pronged strategy dedicated to: 

e creating a family of PC machines 
e becoming the lowest-cost producer of personal com- 
puters in the world 

e eating Apples 

According to some of the software companies that 
were approached to work on PCjr program packages, 
the notion of a follow-on computer for the home market 
started taking shape at IBM shortly after the introduc- 
tion of the PC in the fall of 1981. Ken Williams, who with 
his wife Roberta runs a fast-growing California software 
company called Sierra On-Line Inc., says the machine 
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The $600 Adam —a lot for the money. 

that has recently emerged is very close in concept to 
the machine IBM first talked about some two years ago. 

Speculations on why Junior was delayed coming to the 
market include the inevitable software bugs that accom- 
pany every new machine and certain hardware short- 
ages, including the Intel 8088 microprocessor it uses in 
common with the PC. Industry analyst Doug Cayne of 
the Gartner Group in Stamford, Connecticut, has pin- 
pointed some other reasons. 
Cayne is one of a small army of marketing and invest- 
oy ee who make a ee scrutinizing IBM. They 

develop contacts like CIA 
agents and make in- 
ferences from material you 
and I would probably 
throw in the trash can 
with the junk mail. Cayne 
believes that IBM let slip 
its April 1983 announce- 
ment date for PCjr be- 
cause of the price wars > 
that were raging in the 
home-computer market 
early in the year. Accord- 
ing to Cayne, it wasn’t the 
Timex/Texas Instruments 
low end where they paid 
you to take the things out 
of the store that troubled 
the I[BMers—cheap com- 
puters aren't IBM’s cup of 

tea. It was the instability that the wars had introduced 
to the $600-and-up—mostly up—price range that wor- 
ried Big Blue. Fortune called this $600 to $1200 market 
a “black hole” because no computer company has been 
able to keep a product in that price range. The PCjr that 
existed then “could have been justified” at prewar 
prices, Cayne says, but after the prices tumbled “they 
had to redesign it to some extent. 

Where Does PCjr Fit In? 
Price cutting wasn't the only reason, though, for delay- 

ing Junior’s debut. IBM had no intention of building a 
“game” machine, but IBM strategists were increasing- 
ly concerned that PCjr might cannibalize sales of the 
PC itself. In other words, IBM had to make sure the 
smaller machine was strictly complementary to its 
bread-and-butter PC so that potential buyers neither 
would nor could substitute the little one for the big one. 
The result is some questionable design features such 

as limited memory that’s difficult to expand, only par- 
tial software compatibility with the PC, and a Chiclet- 
style keyboard (with small rectangular-shaped keys) that 
is regarded by many as the worst keyboard in the in- 
dustry. “They had to go out of their way to come up with 
a keyboard that bad,’ says Cayne, which, he adds, is ex- 
actly what they did do. “IBM intentionally and arbi- 
trarily limited the functions and capabilities so that not 
one unit ends up in a business,” he says. 
After another short delay, from October 1 to Novem- 
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IBM PCjr 

ber 1, IBM finally announced PCjr but decided not to 

deliver any units until sometime in the first quarter of 

1984. The delivery delay was generally laid to a short- 

age of PC and PC XT models, the result of internal fore- 

casts that kept falling behind stronger than expected 

market demand. Why shift valuable production re- 

eared Der oes Pn 

IBM’s strong marketing and service reputation will surely carry over to the PCyjr. 

sources to a lower-margin product when you can't make 

enough of the more expensive versions to satisfy de- 

mand? As another analyst puts it, poor IBM was stuck 
with selling PCs until the first of the year. 

Richard Matlack, who probes the crystal ball on IBM 

matters for Info Corp., a Cupertino, California, market 

research firm, has a more sinister explanation: “IBM 

never preannounces,” he says. So why did it do so this 

time? To try to force Apple Computer to cut the price 

on the Apple IIe, Apple’s main source of income. “That 

machine [PCjr] is clearly targeted to do one thing: go 

up against the Apple Ile,’ Matlack says. “There's a cor- 

porate strategic battle going on; keep ‘em weak and keep 

’em off our backs” is the way IBM is trying to knock 

Apple out of the lead and permanently into the number 

two slot in the personal computer business. 
Who else is IBM going to push around with Junior? 

Actually, it’s possible nobody will be hurt. Clive Smith 

of the Boston-based Yankee Group sees the entire mar- 

ket moving upscale in ’84 with consumers realizing it 

is computer systems that are useful, not cheap com- 

ponents that add up to a bundle by the time you get 

everything you really need. Besides, “the big trend in 

marketing computers is market segmentation,’ Smith 

says, which means everyone is going for a different 

chunk of the market. One of the most important of those 

chunks that turned up in a Yankee Group survey is what 

he calls an “elite” consumer market of some two million 

families. Who are these elite? “People who have sophis- 

ticated but not professional needs,’ he says, such as 

writing reports and word processing at home. He 

believes this core market plus an “explosion” of vastly 
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superior software this year should expand the home- 
computer market enormously. 

What Does IBM Risk? 
Estimates on how much risk IBM is taking with 

Junior range from slight to none. Egil Juliussen of 
Future Computing, a Richardson, 
Texas, forecasting firm, thinks that 
two-thirds to three-fourths of pres- 
ent IBM PC users might buy a PCjr 
over the next 9 to 12 months. “If you 
look at it as a stand-alone, it’s far too 
expensive a unit,’ he says, “but if you 
look at it as a family member, it’s a 
very well thought out strategy.” 

“First-year risk is minimal,’ says 
Matlack of Info Corp. “With 1.5 
million PCs out there, there's plen- 
ty of installed base so I think there's 
no short-term risk whatsoever. I 
think the market gets muddier 
downstream, though.’ 

* 
WG 

Jr. vs. Adam and the Apple Family 
The Gartner Group’s Cayne thinks 

PCjr may provide more of a boost 
for Coleco’s $600 Adam than it does 
for IBM. “For $699 (PCjr) you get 

only a CPU (the console) and a keyboard. You still need 

a TV hookup and joysticks, which means it costs $750 
just to play games on ROM cartridges,” he says. Indeed, 

for disk drives, maximum memory (128K bytes), a 
printer, and hookup cables, the price adds up fast. “You 
have to sink $2000 into it to really do something,’ he 
says. Adam, on the other hand, comes ready to go with 

a letter-quality printer (IBM offers only a poorer-quality 

SS REA A LD A eS 

What Has IBM Got Against 
Computer Keyboards? 

First there was the PC with its misplaced shift keys 

that encourage typing errors; now comes the PCjr’s 

“Chiclet” keyboard that turns word processing, one 

of the most common uses for a home computer, into 

an ordeal. It’s a puzzlement, indeed, from a company 

that prides itself on the “human factors” it caters to 

in building its equipment. 
Don Estridge, the head man behind both com- 

puters, and other IBMers have vigorously defended 

the PC keyboard, declaring they have no regrets over 

its design, although I have yet to hear a convincing 

argument in its favor. Two years ago I listened to 

IBM vice president and chief scientist Lewis 

Branscomb give a speech on how computer compa- 

nies had to make their equipment easier to use; after- 

ward I asked him how it came to pass that the com- 
pany that produced the finest electric typewriter 
keyboard in the world, that of the IBM Selectric, 
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thermal printer) and 80K bytes of memory (64K for the 
starter IBM) and “the best keyboard of any home com- 
puter” for $600. Even the Atari 1450 at $1000 (including 
a disk drive) could give the PCjr a run for its money, 
Cayne says—if Atari decides to stay in the hardware 
business. | 
“Adam is at a powerful price point ($600), but IBM has 

the luxury of waiting for a year,’ says Info Corp’s 
Matlack. In the meantime, “Apple gets attacked; IBM 
is now going head to head with Apple.” 
But even Apple might be a slippery target. Clive 

Smith sees the Apple Ile expanding into an “Apple II 
family,’ which will include a portable and perhaps a 
cheap unit that undercuts PCjr as well as a super Ap- 
ple II at the top end. This means Apple may not have 
to cut the price of the Apple Ile. The family would 
presumably ride on the leverage of Apple's huge base 
of existing software, which will take even IBM some 
time to match, particularly in the education field, which 
IBM has targeted but where Apple has a strong base 
of proven programs. Somewhere in that basket of Ap- 
ples you'll also find a revitalized Apple III, which the 
company has been trying to polish up, and of course the 
Macintosh (see our preview of Apple's Macintosh on page 
80) sitting above it in a class all by itself. 

Will IBM Take Over Production? 
Regardless of how the battle between Apple and IBM 

turns out, some observers believe that the home- 
computer market isn’t something IBM really lusts after 
in the same way it covets the business-computing mar- 
ket. On the other hand, one aspect of the mass market 
is of increasing interest to Big Blue. It has something 
to do with IBM’s growing fascination with the Japanese. 

“If you want to be the low-cost producer in the world, 

goofed on its first personal computer. 
“The keyboard is the central component in any com- 

puter system because that’s the interface with the 
user,’ he explained. “There’s only one thing wrong 
with the PC keyboard: the space between the A and 
the left shift key. Surprisingly, the decision to do this 
came from our typewriter people; they made a study 
of professional typists and found it would be easy for 
them to adjust to this configuration. But I have trou- 
ble with it and my wife does too,’ he acknowledged. 
“We're always getting a row of slashes from hitting 
the wrong key.’ The next obvious question, which, 
unfortunately, I failed to ask, is why should anyone 
have to make such an adjustment in the first place? 

Similarly, the tiny “keys” on the PCjr are a severe 
handicap to anyone who knows how to touch-type and 
wants to do serious word processing—or any kind of 
word processing, for that matter. 
Another feature of Junior’s keyboard—the cordless, 

infrared method of communicating with the main con- 
sole from across the room (the same principle as in 

Cayne. “In terms of volume you need some kind of mass 
consumer market to do that.’ The Japanese have been 
able to dominate the computer monitor business 
because they’ve been able to pare production costs by 
mass-producing cathode-ray tubes for consumer televi- 
sion sets. “Right now IBM doesn’t make anything [for 
its personal computers], 
but it wants to be in a posi- IBM's short-term 
tion to gradually take over 
production,’ Cayne says. marketing 
Once it does that, with 
disk drives, say, it will be 
in a position to fulfill all of 
its companywide needs for 
that product, reaping sub- 

strategy for the 

stantial cost savings. 
For the immediate 

future, Cayne sees two 
possible—but not likely— 
negatives for IBM. One is 
that consumers simply 
won't like Junior and won't 

users to buy a 

Junior to do 

office work at 

home. For these 
buy it unless they have to 
for doing office work at 
home; the other is the 
danger that retailers may 
advise shoppers, “You’re 
out of your head for buy- 
ing something like this.” But even though he thinks PCjr 
is a bummer, Cayne doesn't doubt that Big Blue will sell 
millions of them or, at least, will sell “more than they 
ought to.’ And he agrees with the consensus that IBM’s 
short-term goal is “to get people with PCs at work to 
buy a PCjr. These are the only people who have a clear 
reason to buy a PCjr. For them there's nothing else in 

people “there's 

nothing else...’ 

the running. O you've got to drive your costs way down,’ says Doug ino” 

a remote-control TV channel selector)—has many peo- 
ple scratching their heads. Ken Williams, whose On- 
Line Sierra software company developed the Home- 
word word-processing package as an authorized IBM 
PCjr product, says he first tried the cordless key- 
board at IBM’s PC headquarters in Boca Raton, 
Florida. “I was sitting on the couch doing word pro- 
cessing on the TV screen 10 feet away,’ he says. But 
could he see what he was writing from that distance? 
“Nope,” he says. But there is a silver lining to this; 
it seems that an annoying Homeword characteristic, 
its slowness, won't be noticed on the PCjr. Homeword 
can display text at a maximum rate of 50 words a 
minute; Williams says it’s unlikely anyone can type 
that fast on the PCjr’s tiny keys. 
One thing you may be able to do with the keyboard 

from afar is play games on a big-screen T V— but not 
if the game requires joysticks; they have to be 
plugged into the console. “It’s not real practical,’ 
Williams says of the infrared connection. “I don't 
know why they did it. IBM is not given to gimmicks.” 
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Documentation Comes of Age 
New approaches to making manuals user-friendly 
i 

by Scott Rosenberg 

You know the situation. You’ve just bought a new soft- 
ware package and are eager to get it up and running, 
but first you have to spend a few frustrating hours with 
the documentation. Lacking an effective index, written 
in the thickest, jargon-laden prose, and printed in what 
could pass for invisible ink, the book in the bottom of 
the box seems designed to make you appreciate the com- 
puter age by showing you how ineffective and difficult 
the printed word can be. When you finally find that 
crucial instruction on the last page of Appendix H, you 
turn from manual to computer with the hope that you'll 
never again be forced to resort to the documentation. 

In all honesty, though, this sort of nightmare is not 
as common today as it was a few years ago. It used to 
be that documentation was written almost as an after- 
thought by the programmer or hardware designer who 
had just finished developing a new system. This scenario 
virtually guaranteed confusion—how could a technical 
expert who was at once intimately familiar with the 
product and basically uninterested in the printed word 
be expected to anticipate and satisfy the needs of a new 
user? 

Yet until recently, this was the way almost all docu- 
mentation was prepared. Now, however, even amid the 
pressures of the race to come out with new products, 
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developers of hardware and software have listened to 
consumers’ complaints and made significant efforts to 
improve the quality of their documentation. 
What’s interesting is the diversity of approaches that 

these efforts have spawned. Some rely on specially 
recruited nontechnical writers, some attack the problem 
with sophisticated academic theories, and still others 
go beyond mere documentation to create works of art 
that greatly enhance their products. Moreover, the care 
now devoted to manuals and tutorials has in a number 
of cases made them more than just instructive—they are 
promotional and marketing aids as well. Let’s look at 
these trends that have emerged in response to the 
chorus of complaints about poor documentation. 

The Right Writer 
The most common approach to making documentation 

more accessible to the user has been a move away from 
writers with technical backgrounds. “You need people 
who don’t know too much,” says one software executive. 
For instance, State of the Art Inc., a California software 
house, hires only writers with journalism experience to 
prepare its literature. “We recognized when we entered 
this market that its weakest link was the way users were 
intimidated by thick, unwieldy documentation)’ says 

Scott Rosenberg is a regular contributor to the Boston Phoenix. ; 
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Charles Milden, State of the Art’s president. “Our first- 
time user is typically a businessperson who really 
doesn't like to read instructions in the first place. He 
sees the documentation as just getting in the way. He's 
the type of person who buys a wagon for his child, puts 
it together, and then looks at the instructions only if it 
doesn’t work.” 
When the firm hired its first writers, it had them buy 

a small basic system—an Apple II and Visicale—to take 
home and set up. “We wanted to show them the prob- 
lems the typical user faces,” says Milden. State of the 
Art’s answer to the challenges of developing effective 
documentation has been to adopt the newswriting ideals 
of simplicity and conciseness. “We use the style in the 
UPI style guide—the same type of writing I learned in 
journalism school, the same type of writing the end user 
is familiar with from reading his morning paper” says 
Bob Bir of State of the Art. The company even brings 
in an expert in the software's function—for example, an 
accountant for an accounting program—to work along- 
side the writer. 

Bir also reports that writers with some experience 
in marketing have been very successful at writing docu- 
mentation. This is not to say that advertising copy is 
replacing the standard instructions and tutorials but 
merely that the sensitivity to the audience that mar- 
keting experience teaches comes in quite handy when 
writing documentation for technically unsophisticated 
users. 

Digisoft Computers, a New York software firm, also 
turned to a nontechnical writer to document its Mail- 
Com package, which connects the IBM Personal Com- 
puter to the U.S. Postal Service’s E-COM computer-gen- 
erated mail system. “I didn’t know a baud rate from a 
bawdy house,” says Jeffrey Toobin, the writer Digisoft 
hired to prepare Mail-Com’s 40-page manual, “but they 
needed someone who knew how to write. They just sat 
me down with the programs and told me to figure them 
out. Because I didn’t know what I was doing at first, 
I did things I wasn’t supposed to do and discovered flaws 
in the programming that had to be corrected” 

The Academic Approach 
Companies like State of the Art and Digisoft are look- 

Ing to less technical writers to inject some common 
sense into documentation. But at Apple Computer Inc. 
the development of documentation is guided by a full- 
blown academic philosophy. Apple’s writers follow the 
principles of “instructional design technology,” according 
to Ellen Nold, who as manager of marketing support 
for Apple’s Lisa computer oversaw the preparation of 
its literature. With this approach to documentation, the 
writer identifies a “target population,’ namely, the ex- 
pected user of the product. Nold says, “Our target 
population for Lisa was a worst case—a very impatient 
person, somebody like the vice president of our division, 
who doesn’t want to waste any time at all and just wants 
to get the job done.” 
To accommodate such users, the writers for Lisa de- 

_ vised a prologue to their manual called “Getting 

Started,’ which Nold describes as “a highly graphic in- 
troduction to the information necessary to become 
minimally competent.” The writers documenting Lisa 
set themselves a 30-minute ceiling on the amount of time 
they would ask the user to spend before he could start 
in at the keyboard. : 
Apple's “instructional designers” may have degrees 

in math, psychology, linguistics, or, like Nold, English. 
What they share is an emphasis on results. As Nold puts 
it, “Apple has moved from the artistic view of documen- 
tation to the more practical view over the last few years” 
As Apple moves in that direction, though, it will 

doubtless bump into people who have drawn exactly op- 
posite conclusions. David Lien, the president of Com- 
pusoft Publishing, prepared the documentation for 
Radio Shack’s first personal computer and for the 
popular Epson MX printers. “Most documentation is 
very engineering-oriented,’ says Lien. “It’s highly struc- 
tured, incredibly dull, and generally incomprehensible. 
My approach is different. To me, a piece of documenta- 
tion is one great thought, one long dream—not unlike 
a great novel.” 

Lien says he doubts people with journalism or English 
backgrounds are necessarily able to write better 
manuals than technical people. “Good software writers 
are scarce; you cant turn them out of schools,’ he argues. 
“It’s the same with documentation. Masterpieces are 
created by individuals. The industry has come to learn 
that’s true about software, and I think it’s also true 
about documentation?’ 

The Aesthetic Approach | 
Lien talks about great documentation the way critics 

talk about great poetry. At least one software company 
has followed his lead and produced something concrete 
in the way of imaginative instructions for its products. 
Infocom, a Cambridge, Massachusetts, software firm, 
has successfully marketed several adventure games such 
as Deadline and Zork. Instead of dry rulebooks or pro- 
gram outlines, its games come with creative booklets 
that enhance the games’ themes. For example, Deadline, 
a detective game, includes a sheaf of papers that 
simulates a sleuth’s casebook. And the documentation 
for a new adventure called Infidel includes the sorts of 
things that the character you play would normally have, 
including a hand-drawn map, a hieroglyphic dictionary, 
a piece of hotel stationery bearing an unfinished letter, 
and so forth. 
“We want our documentation to be an integral part 

of the game,” says Michael Berlyn of Infocom. “If the 
game is science fiction, we want the documentation to 
reflect that in the mood it creates in the reader as well 
as in its look. Of course, all the necessary information 
has to be there, but if the user is playing the game and 
enjoying it, then reading the documentation shouldn’t 
be a chore.” Infocom’s software developers generally 
write the documentation for their creations themselves, 
but Berlyn points out that “because we produce most- 
ly text adventures, our program writers are not typical 
programmers at all but writers themselves,” 
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Other aesthetic concerns 
influence the newer docu- 
mentation. One company 
that has devoted extra ef- 
fort and expense to the 
look of its literature is 
Atari. “Our writers used 
to be technical writers, 
and our documentation 
reflected that,’ says an 
Atari manager responsible 
for hardware manuals. 
“But there's been a radical 
change over the last two 
years. Today we try to 
simplify, minimize the 
number of words, and use 
lots of pictures. By using 
graphics, color, and high- 
quality printing, we pro- 
duce documentation that 
people want to read.” Atari is another example of a com- 

pany that hires writers with diverse experience—one 

has written a book on jazz—to prepare its texts. 

Again, Atari’s razzle-dazzle documentation tactics may 

sound closer to advertising hype than to reference 

material. Indeed, the company’s documentation efforts 

are closely linked to its marketing department. This 

setup, once unheard of, is becoming increasingly more 

common in the computer industry. 
Some firms, however, resist this trend, and Radio 

Shack is one of the most notable. All its documentation 

is prepared under the aegis of its engineering division 

by a staff of 40 in-house writers headed by Dave Gunzel. 

Having risen to his current position from marketing, 

Gunzel both appreciates and stresses the need for close 

cooperation between marketing and engineering. But 

when it’s time to get the job done, he takes the bull by 

the horns: “We don’t wait for the marketing department 

to define our job. In most cases we have a better idea 

of the end user’s needs than the marketing people do.” 

Gunzel is more frank than some of his counterparts 

about how flaws creep into documentation. “The devel- 

opers spend so much time putting the product together 

that they don’t have time to put specifications together. 

This means we have to work from a rough version of 

the product itself. We sit down with that, then with a 

product planner. We pick his brain and write an outline. 

More often than not, we have to find out what needs 

to be written ourselves—the writer’s job is very often 
a kind of detective work.” 
As Gunzel’s statements suggest, the quality of docu- 

mentation often depends on when it’s written—at what 

stage in the product’s evolution the writers are called 

in. But there’s no agreement on the ideal time. For Com- 

pusoft’s David Lien, earlier is better: “You ought to 

begin writing documentation the moment you begin 

developing the product. Radio Shack did that, Epson 

did that, and their products blow the market away when 

they’re released.” At Apple, Ellen Nold says writers are 

118 March 1984 Popular Computing 

are becoming more than 

just instructive as com- 

panies concoct ways to 

make them marketing 

aids as well. 

involved from the start 
and “take the role of ad- 
vocate of the user’s inter- 
ests.” 
But Gunzel notes the ad- 

vantages in beginning the 
documentation later. “En- 
gineering changes make it 
hard to stay on top of the 
situation if you start too 
early,” he says. “The engi- 
neering people forget to 
tell us about the 25 things 
they’ve changed. Of course, 
if you start too late, it be- 
comes impossible for the 
writers, so you have to jug- 
gle things.” Lotus Inc., 
producer of the very suc- 
cessful 1-2-3 business soft- 
ware package, assigns one 

full-time employee the task of keeping its writers up- 

to-date on changes the product developers have made. 

Documentation on Disk 
While writers and developers work in back rooms, 

trade ideas, and argue over who’s responsible for docu- 

mentation, marketing executives are busy concocting 

new ways to combine documentation and tutorials with 

product promotion. Lotus, for example, prepared a 

tutorial disk for 1-2-3 that takes the user on a tour of 

the package's capabilities. The company encourages 

potential customers to copy the disk and take it home. 

“It’s an excellent selling tool. A lot of people buy the 

product based on it;’ says Chris Morgan, Lotus’s vice 

president. “The approach is very popular with users— 

they sit down with the computer and get hooked. They 
also absorb a lot of material very quickly.’ 
Documentation is vital to marketing—particularly for 

software—because usually it’s the only thing buyers 

have to go on: after all, they can’t read the disks. “The 

quality of documentation is probably the determining 

factor in a consumer’s decision,’ says Charles Milden of 

State of the Art. And while every company provides 

some sort of written material with its products, when 

it comes to supplementing manuals with more inno- 

vative techniques there’s little consensus on what’s best 

for the company’s sales or the user’s satisfaction. 

In revamping the documentation for its business soft- 

ware package Savvy, Excalibur Technologies empha- 

sized practical examples rather than abstract, hypo- 

thetical ones. And in addition to the manual supplied 

to the Savvy buyer, Excalibur provides its dealers with 

a 7-minute videotape that introduces potential 

customers to the product. “A lot of training in the future 

will be done via video,” says Joe Clark, Excalibur’s vice 

president for sales. But he hastens to add that the video- 

tapes high development cost—$2000 to $3000 per 
minute—limits its applications. 

In a similar approach, Atari has produced a laser 



videodisc to run on computers in retail showrooms. It 
introduces. itself politely to potential customers, 
describes the product’s capabilities, and, depending on 
the customer’s commands, branches into more detailed 
explanations of its business, home, educational, or enter- 
tainment uses. Called ERIC—Electronic Retail Infor- 
mation Center—the system aids Atari’s campaign to sell 
its hardware at nonspecialty outlets such as major 

- department stores. 

An Endangered Species? 
Many of today’s software packages have adopted what 

might be called a “self-documenting” approach. When 
confused, the user hits the Help key to see an on-screen 
display that offers information pertinent to the im- 
mediate context. Some of the more advanced systems 
even try to guess what the misguided user meant to say 
and offer appropriate advice. 
But can self-documentation ever replace the tried-and- 

true printed manual? Nobody seems to think so. Ex- 
perts cite the portability and readability of print, the 
convenience of holding a book, and the poor resolution 
of on-screen documentation as reasons. And some com- 
panies are simply skeptical about the value of on-disk 
documentation. “I don’t think our customers accept it 
very well,’ says Dave Gunzel of Radio Shack. “They find 
it a neat little gimmick, look at it once or twice, and then 
forget about it.” 
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Whatever the future holds, then, hardware and soft- 
ware manufacturers will always have to “put something 
in the box,” as they say. In continuing to seek more effi- 
cient ways of meeting the user’s needs, they will increas- 
ingly face the problem of a shortage of good, qualified 
writers—whether the qualifications are defined as tech- 
nical expertise or computer naivete. “Some years back 
I was moaning and groaning about the lack of good peo- 
ple,’ Gunzel says, “and the company suggested I just 
go out and hire the best. But they’re not there—you have 
to develop the writers yourself-” 

No Permanent Solution 
Even the industry’s new tactic of luring writers from 

other disciplines doesn’t offer a permanent answer. It’s 
an approach with a built-in time limit, an unplanned ob- 
solescence, for no matter how ignorant a writer is at 
first, he'll learn a lot very quickly on his first piece of 
work. As time goes on and he writes reams of documen- 
tation, he’s liable to end up almost as knowledgeable as 
the engineers and programmers he initially replaced— 
and just as ineffectual at explaining to the uninitiated 
how to use a product. 
What then? Maybe it will be the turn of the “typical 

user” to look at the products with an unjaded eye and 
write the manuals. Or maybe by then, enough people will 
know enough about computers to let the technical peo- 
ple go back to explaining their creations themselves.O 
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by Julie Knott and David Prochnow 

Many of us who learn BASIC as our 
first programming language often 
refuse to give up our mother tongue 
even when we know another lan- 
guage might better suit our needs. 
At times, however, the inadequacies 
of a particular BASIC implementa- 
tion may convince even the most 
loyal among us to examine 
the alternatives. 

Consider, for example, 
Commodore’s VIC-20. 
Whatever the’ reason for 
that 5K-byte ‘computer’s 
popularity, its resident 
VIC BASIC (V2 BASIC) 
language is not one of 
them. For instance, with 
VIC BASIC, this com- 
puter’s otherwise superb 
music and graphics capa- 
bilities can be accessed 
only via complicated POKE statements. Moreover, 
troublesome limitations exist in VIC BASIC’s 
RESTORE and IF. . THEN commands as well as in the 
language's resequencing of program line numbers. One 
solution to such problems would be to substitute a new 
resident language. And although many users might opt 
for another BASIC dialect, an entirely different high- 
level language might prove a better solution. 
Among the alternatives, FORTH stands out as an 

eminently qualified candidate. Lying somewhere be- 
tween incomprehensible binary machine code and inef- 

the VIC-20 

Photograph by Dennis Warnesky 

Our review of a FORTH for 

power of this increasingly 

popular language. 

~ Low-Cost _ 

FORTH 
ficient BASIC, FORTH is memory 
efficient, yet much of its syntax con- 
sists of easy-to-understand English 
words. Moreover, it’s highly struc- 
tured, permitting a simple building- 
block approach to programming 
tasks. 
Recognizing FORTH’s benefits, 

Human Engineered Software (HES) 
has introduced its VIC FORTH 

package in an attempt to 
provide the ideal partner 
for the VIC-20. Unfor- 
tunately, VIC FORTH 
proves to be far less than 

| the machine’s ideal mate. 
shows the But lest you get the idea 

that all FORTH imple- 
mentations for microcom- 
puters have serious draw- 
backs, you should look 
closely at the advantages 
offered by traditional im- 
plementations of that lan- 

guage. Although seemingly complex at first glance, 
FORTH provides a degree of flexibility not found in such 
languages as BASIC. The following overview will intro- 
duce you to FORTH functions and demonstrate how you 
can tailor this compact, powerful programming tool to 
your applications. Then, building on this background in- 
formation about more powerful FORTH implementa- 
tions, a detailed look at the VIC FORTH dialect will 
put that hybrid’s features in perspective. 

Julie Knott and David Prochnow are freelance writers living in Bellevue, 
Nebraska. 
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How FORTH Stacks Up 

Brainteaser aficionados are familiar with the Tower 
of Hanoi puzzle, which consists of three rods, one of 
which holds a stack of five rings. The lowest ring has 

. the greatest diameter; rings higher in the stack are 
sequentially smaller. The problem is to recreate the 
same ordered stack of rings on another rod, moving 
the rings one at a time. The problem is complicated 
by the restriction that no ring may ever be placed 
on top of a smaller ring. 
The Tower of Hanoi puzzle suggests the stack struc- 

ture used by the FORTH language to manipulate 
numbers—which take the place of the Tower of 
Hanoi’s rings—using reverse Polish notation (RPN). 
The rules of FORTH’s data-manipulation problem 
aren't as strict as those pertaining to the Tower of 
Hanoi. FORTH includes several words that facilitate 
stack manipulation. SWAP, for example, inverts the 
order of the top two numbers of the stack, and ROT 
rotates the third stack number to the top of the stack. 
Other stack-manipulation commands include DUP, 
which duplicates the top value on the stack; DROP, 
which destroys the top value on the stack; and 
OVER, which copies the second stack number onto 

FORTH Functions and Features 
Developed in the late 1960s (see “FORTH Inspires a 

Fanatic Following,’ September 1983, page 128), FORTH 
has evolved into several versions. The two prominent 
dialects are FIG-FORTH and FORTH-79. Each dialect 
has a dictionary of statements called words, and pro- 
grammers can define new words in terms of the stan- 
dard words, adding the new words to their system's dic- 
tionary. (Discrepancies between certain dictionary 
words inhibit direct program translation between 
FORTH dialects.) , 
The new words can in turn be used to define other 

new words, all of which can be saved on disk or tape 
for subsequent use in applications programs. Although 
many standard FORTH words are cryptic, as you add 
more and more new words to your dictionary, the 
FORTH programs that you ultimately write can closely 
emulate English sentences. Such capabilities give 
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the top of the stack. 
The following arithmetic problem illustrates the 

benefits of RPN and stack-manipulation techniques: 

6x4+4+5 

This arithmetic expression uses what’s called infix 
notation: the addition and multiplication operators ap- 
pear between the operands. In RPN, the same prob- 
lem is expressed in a postfix format: | 

G4 <3 + 

Here, the operators follow the operands. The illustra- 
tion above represents a stack set up to solve this 
problem. Note that, first, 6 and 4 are stored on top 
of the stack. When the x operator is encountered in 
the problem, these numbers are multiplied and the 
result—24—is stored on top of the stack. Then the 
© is stored on top of the 24, and finally, the addition 
operator causes these values to be added, yielding 
the final result. Note that other numbers may be on 
the stack, underneath the values of interest in this 
example. The result here, for instance, might subse- 
quently be combined with the value immediately 
below it in another operation. 

FORTH programmers a creative freedom not possible 
with more rigid language formats such as BASIC. 
A FORTH definition begins with a colon, and a 

FORTH word must be set off from other words by a 
space. (The FORTH program lines displayed in this ar- 
ticle maintain this space; however, due to editing and 
typesetting considerations, FORTH words appearing 
within the text, shown in all capital letters, are not sepa- 
rated from normal punctuation by spaces.) Then the 
word being defined is entered—it can be any combina- 
tion of as many as 31 characters, excluding the space 
and the carriage return. Following the word to be de- 
fined is the definition, which consists of FORTH words 
already in the dictionary. A semicolon signals the end 
of the definition. 
How does FORTH compare with the BASIC lan- 

guage? In some respects, the two programming lan- 
guages are similar: both, for example, permit the inclu- 
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sion of remarks, or nonexecutable comments, within pro- 
grams. BASIC does this via its REM statement: 

5 REM This is a BASIC remark. 

FORTH comments are enclosed within parentheses; the 
opening parenthesis is followed by a space: 

( This is a FORTH remark.) 

In other respects, however, FORTH’s words can be 
slightly more cryptic than BASIC’s, and the two lan- 
guages employ different methods of number manipula- 
tion. While BASIC supports an algebraic notation 
scheme, FORTH relies on reverse Polish notation 
(RPN). Although many novice programmers shy away 
from RPN because they’re not familiar with it, this nota- 
tion is convenient for computers because of their abil- 
ity to manipulate stacks—data structures that store vari- 
ables in a format suited to RPN. (See “How FORTH 
Stacks Up” at left for an explanation of RPN.) 
FORTH’s use of RPN is not limited to numerical 

operations but is even reflected in the syntax employed 
by, for example, loops and IF. . THEN statements. To 
illustrate these differences in the languages, consider 
this BASIC statement: 

IF A=B THEN PRINT “Equal” 

This English-like statement leaves little doubt as to its 
meaning. In the FORTH version, RPN conformity dic- 
tates that the truth requirement be stated before the 
IF statement, and the resulting action must be placed 
before the THEN statement: 

: EQUAL 
A. B= 
IF “ Equal” THEN ; 

Here, the colon indicates the beginning of the definition 
of the word EQUAL, and the equal sign (=) tests equali- 
ty of the values of A and B, which are stored on top of 
the FORTH parameter stack. The period and open 
quotation mark (followed by a space) constitute the 
FORTH print command, which results in the printing 
of all characters between the quotation marks. The semi- 
colon ends the definition. - _ 
Although at first glance this combination of FORTH 

statements seems considerably less clear than does the 
corresponding BASIC statement, note that, once de- 
fined, the new word EQUAL can be used alone within 
a FORTH program to test equality of variables A and 
B, printing the word “Equal” if these variables are 
equal. 

Similarly, FORTH’s looping commands, analogous to 
BASIC’s FOR. . .STEP. ..NEXT statements, embody 
an RPN-like structure. Consider, first, the following 
BASIC command, which prints the integers from 0 to 
20: 

FOR Q=0 TO 25: PRINT Q; : NEXT Q 

Now look at the corresponding FORTH function, called 
the DO. . .LOOP: 

Representative FORTH Words 

Many FORTH words are common to all dialects, 
while others are found only in a specific implemen- 
tation. The following partial list of words common to 
all dialects, although far from complete, helps il- 
lustrate FORTH’s capabilities and demonstrates 
what standard FORTH code can look like. Keep in 
mind that, although many of these words appear to 
be cryptic, you can use them to define your own 
English-like words, which you can then use to sup- 
plement the standard words in your applications 
programs: 

+ adds the top two numbers on the FORTH 
parameter stack. 

— subtracts the top stack number from the value 
below it. 

* multiplies the top two stack numbers. 

/ divides the second stack number by the top stack 
number. 

/MOD performs division and returns a remainder and 
a quotient. 

MOD returns only the remainder of a division 
operation. 

1+ adds one to the top stack value. 

2+ adds two to the top stack value. 

*/MOD multiplies the top two stack values and 
divides the outcome by the third stack value (using 
a double-precision intermediate product). 

U* multiplies two unsigned numbers, resulting in an 
unsigned double-length product. 

ABS determines the absolute value of the top stack 
number. 

= tests if the top two stack values are equal. 

< tests whether the second stack value is less than 
the top value. 

- > tests whether the second stack value is greater 
than the top stack value. 

@ fetches a number’s address. 

! stores a number at a specified address. 

? displavs the contents of an address. 

. displays a number stored on the co of the stack 
on the monitor. 

” prints a string of characters delimited by closing 
quotation marks. 

EMIT displays an ASCII value from the stack on the 
monitor. 

DECIMAL sets the number base to 10. 

Other typical FORTH commands include logic 
functions (AND, OR, and XOR), mass-storage in- 
put/output functions (VIC FORTH does not include 
the extensive disk-related commands of other dia- 
lects), and FORTH incl n commands. 
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: COUNTING 25 0 DOI. LOOP ; 

The colon indicates that this line is 
a definition of the word COUNT 
ING. Then, in an RPN-like format, 
the loop limits precede the DO word. 
The ending loop number, or loop- 
counter limit (25 in this case), ap- 
pears first and is placed on the 
parameter stack. The beginning loop 
number, or index (0 in this case), ap- 
pears next, and it goes on the 

_ parameter stack on top of the 25. 
Then the word DO is encountered, 
and the 0 and 25 are placed in the 
same order onto the return stack. 
Each time the loop executes, a 1 is 
added to the index, and when its 
value reaches the value of the loop- 
counter limit, program control 
passes out of the loop. During loop 
execution, the I in the above state- 
ment copies the updated index value 
onto the parameter stack on each 
pass through the loop; the period 
then causes that value to be dis- 
played on a monitor. 

Variable Manipulation 
As another point of comparison 

between BASIC and FORTH, con- 
sider the languages’ variable- 
manipulation facilities. In BASIC, 
either one of the following two state- 
ments defines A as a variable and 

The VIC FORTH cartridge plugs into the 
VIC-20's RAM expansion slot. 

At a Glance 

Name: VIC FORTH 

Type 
FORTH dialect tailored to a specific low- 
end home computer 

Manufacturer 
Human Engineered Software 
71 Park Lane 
Brisbane, CA 94005 
(415) 468-4111 

Price 

$49 95 

Format 
Plug-in cartridge 

Computer 
Commodore VIC-20 

Documentation 
80-page softbound instruction booklet; 
this booklet refers extensively to other 

7 POINTS +! 

The value assigned to a variable 
can be recalled by FORTH’s fetch 
command, represented by the @ 
symbol. The following statement 
retrieves the value 17 (assuming 
that’s the current value of POINTS) 
from the memory location assigned 
to POINTS and places that value on 
the top of the parameter stack: 

POINTS @ 

Substituting a ? for @ will cause the 
retrieved value to be displayed on a 
monitor as well. 
I gC NaS RT cE eA eS Gea 

A Look at VIC FORTH 

Against this general background © 
let’s now consider the details of the 
VIC FORTH dialect, which closely 
follows FIG-FORTH, although it in- 
cludes some words of its own. 
The VIC FORTH cartridge plugs 

into the VIC-20’s memory expansion 
port. Because the cartridge must oc- 
cupy this port, you have to add an 
expansion card to the VIC-20 if you 
plan to use an additional RAM car- 
tridge along with the VIC FORTH 
cartridge. A notice of importance for 
any prospective buyer appears in the 
product’s instruction manual but not 
on the box: VIC FORTH cannot ac- 

assigns the value 1 to it: 

LET A=lorA=1 

In FORTH, a variable must be ex- 
-_plicitly created before a value can be 
assigned to it. The following statement creates a 
variable called POINTS, registers it in the dictionary, 
and allocates memory space to store its value: 

VARIABLE POINTS 

The following statement then assigns the value 10 to 
POINTS: 

10 POINTS ! 

The symbol ! is the FORTH word representing the store 
command, which in this case first stores 10 on the 
parameter stack, then locates POINTS in the dictionary 
to determine the address of its memory location, and 
finally stores 10 in that location. 

Values stored in memory can be readily modified in 
FORTH; for example, the FORTH word +! can be used 
to add a number to a value stored in memory. Thus, the 
following statement will cause the value 17 to be as- 
signed to POINTS if POINTS has already been set 

- equal to 10 by the preceding statement: 

Audience 

BASIC language 
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texts not included with the software 

Owners of VIC-20s looking for alter- 
natives to their machine's resident V2 

cess the VIC-20’s 3K-byte RAM 
cartridge. 
With the VIC FORTH cartridge 

in place and the VIC-20 powered up, 
you won't see the monitor’s white 
screen and cyan border colors that 

are normally generated by V2 BASIC. Instead, you'll 
see a cyan screen and green border combination, a 
ghastly color scheme that’s hard on the eyes. 
Now let’s consider performance. Using VIC FORTH 

on a VIC-20 lacking memory expansion makes 3K bytes 
of RAM available for programming, including 2K bytes 
of screen/block buffer space and 1K bytes for the 
FORTH dictionary. (The VIC FORTH word #BLOCKS 
can be used to transfer memory between the screen/ 
block buffer and the dictionary; this feature is especially 
useful for systems with extra memory.) New FORTH 
words can be created and compiled as soon as the com- 
puter is turned on, although source code will be lost as 
soon as compilation takes place. VIC FORTH’s edit 
mode permits source text to be saved and edited. 
The unexpanded VIC-20’s 2K-byte screen/block buf- 

fer space divides into two 1024-character screen memo- 
ries, or edit screens (labeled 1 and 2), allowing VIC © 
FORTH to support the display of 16 lines of 64 charac- 
ters, a FORTH standard. However, because the 
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The New Tandy Model 2000 
Personal Computer 
Radio Shack Heralds the Dawn of a 
New Era in Microcomputer Technology 
This remarkable system delivers much more than other | neni ey 
16-bit MS-DOS-based computers. More speed. More disk | rs 
storage. More expansion. Higher resolution graphics. And a 
modular design that advances the science of ergonomics. 

Use the Hottest Names In Software 
Like dBase II™ relational data base. Microsoft-Multiplan™ 
spreadsheet analysis. PFS®:File electronic filing. MultiMate™ 
word processing. And many more already acclaimed by the 
entire microcomputer industry. 

Increased Speed, Storage and Expansion . 
A “next-generation” 16-bit CPU makes Model 2000 almost 
three times faster than the IBM® PC and faster than other 
MS-DOS computers, so you get the job done quicker. 
With 1.4 megabytes of storage, you can set up mas- 
sive data bases. And you can add more memory, high- 
resolution color and monochrome graphics, our new 
Digi™-Mouse and much more. 

Complete Support 
The TRS-80 Model 2000 is backed with the quality and 
support that have kept Tandy Corporation in the fore- 
front of the microcomputer industry. See it today at 
over 1000 Radio Shack Computer Centers 
nationwide. 
TRS-80 Model 2000 With TRS-80 Model 2000 HD With 

Two Disk Drives Built-in 10-Megabyte Hard Disk 

2 y 5 26-5103 4. 2 5 26-5104 

Commercial Lease Available Commercial Lease Available 
For Only $95 Per Month For Only $150 Per Month 
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Send me the Tandy Model 2000 brochure. 

Mail To: Radio Shack, Dept. 84-A-523 
300 One Tandy Center, Fort Worth, Texas 76102 

Disk Capacity Lice 160K or 
Per Drive 320K (optional) 

4.7 MHz 
Microprocessor 
Clock Speed 
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| NAME 

| 
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| 

True 16-Bit | Yes (80186 No (8088) 
Microprocessor 16-bit/16-bit data path 16-bit/8-bit data path COMPANY 

User-Available 9 
Expansion Slots* ADDRESS 
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mark of International Business Machines Corp. PFS is a registered trademark of Software 
*Comparable IBM configuration with monochrome adapter and display, communications adapter, two 320K disk drives and 128K RAM. Publishing. MS and Multiplan are trademarks of Microsoft Corp. MultiMate is a trademark 
tManufacturer's pricing as of 9/1/83. of Softword Systems Inc. dBase II is a trademark of Ashton-Tate. 
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VIC-20’s screen can display only 22 characters in a line, 
the program provides a screen-scrolling feature that lets 
you use the left and right cursor-control keys to move 
the edit window over the entire 64- character-wide edit | 
screen. 
The VIC-20’s screen is divided into two she by VIC 

FORTH: the upper 16 lines are devoted to edit screen 
text; line 17 divides the screen sections and displays a 
counter that ticks off the cursor location, assisting you 
in keeping track of the cursor position on the edit win- 
dow. In addition, line 17 indicates the number of the 
selected edit screen. Below line 17, edit commands and 
text are displayed before being sent to a selected line 
of the edit screen. | 
The command 1 EDIT enters VIC FORTH’s editing 

mode and displays screen memory number 1 on the 

VIC FORTH Dictionary 
These words are found solely in the VIC FORTH dic- 
tionary and do not appear in either the FIG-FORTH 
or the FORTH-79 glossary. 

ALTO accesses the VIC-20’s lowest-frequency sound 
speaker. 

_ ASCII places a character’s value on the stack. 
BGROUND sets the screen color. 
BMAX is a user-controllable variable that contains 
the highest user-accessible block of memory. 
BORDER sets the screen's border color. 
CHKOUT causes a specified file number to be the 
terminal output device for character information. 
CLALL resets all I/O devices to their default values. 
D# is used to set the current device number for 
WRITE and READ operations. 
EDIT presents the specified screen in the edit mode 
for entry or modification of source code. 
EM sets the end-of-memory pointer. 
F# sets the file number for WRITE and READ 
operations. 
FN accesses a 64-character buffer that stores the 
name of the current WRITE/READ file. 
H. displays the preceding number in hexadecimal 
form. 
I/O stores the I/O vector table areas beginning 
address. 
NAME stores text following this word in the FN 
array. 

_ NOISE accesses the VIC-20’s white-noise speaker. 
OPEN opens a specified file name, number, and 
device. } 
PRINT prints on the printer any text following this 
word. 

_ PRON causes all character output to be sent to the 
printer. 
READ reads a screen from the cassette into the 
specified edit screen memory (a disk can be accessed 
if D# and F# variables are altered). 
READS reads data from the cassette into multiple 
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screen. When you enter the edit mode from a cold start, 
the edit screen will be cluttered and must be cleared 
with the word WIPE. 
VIC FORTH is unconventional in its editing format— 

it permits both line and screen editing. The line-edit 
commands can be used as soon as the edit mode is 
selected; the manual states that the line-edit commands 
closely follow those described in Leo Brodie'’s book, 
Starting FORTH (Prentice-Hall, 1981). For the most 
part, these editing words consist of a single letter: for 
example, T selects a line to be operated on, and P puts 
text onto the selected line. These commands are not 
described in detail in the VIC FORTH manual; rather, 
you are referred to Brodie's book. 3 
From the edit mode, you can select the screen-edit 

mode (which the manual also calls the insert mode) by 

sereen memories; two values accompanying this word 
specify the first screen number and the number of 
screens to be read. 
SAVE saves data beginning at a specified address for 
a number of bytes set by a second value on cassette 
(or disk if configured as such). 
SETFLS establishes the logical file with a file 
number, device number, and a secondary command 
(in that order). 
SETNAM specifies an address; the string at that 
location then becomes the file name for the current 
mass-storage device. 
SLOAD loads a program into a specified address from 
cassette or disk. 
SOPRANO accesses the VIC-20’s highest-frequency 
sound speaker. 
SYS is used for a system call to an assembly-language 
routine. 
TENOR accesses the VIC-20's middle-frequency 
sound speaker. 
THRU loads (adds to the dictionary) the first screen 
specified through the second. 
U< compares the less-than absolute value of two 
numbers. 
UPORT is a constant that holds the address of the 
VIC’s user port. 
VECTOR is a defining word that creates another 
word, which in turn performs the vectored routine 
in the I/O table. 
VOLUME sets the volume of all the VIC-20’s 
speakers. 
VRESET resets all 1/0 vectors to their default 
values. 
VWORDS contains the address of the beginning of 
the initial-value vector table. 
WRITE saves a specific screen's data on cassette (or 
disk if the system is configured as such). 
WRITES saves more than one screen’ data on 
cassette; two values accompanying this word specify 
the number of the first screen to be saved and how 
many subsequent screens are to be saved. 
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Introducing the Datalife Disk Drive Analyzer: : 
Behind the door of a disk drive, anything can happen. Among other things, the recording 
head could go off track. Or the drive's rotational speed might take a turn for the worse. But now, 
with the new Datalife Disk Drive Analyzer, you can catch these and other drive malfunctions 
before they cause errors or data loss. | 

The Datalife Disk Drive Analyzer is a specially preprogrammed testing 
disk for use with IBM® PC and XT systems, 48K DOS 3.3 Apple® II series and eee ee 
Apple® III series systems. In less than two minutes, it automatically analyzes moe 

_ four critical areas of your drive's performance. And you can be sure of the Disk oe 
Drive Analyzer’'s quality and reliability because it's from Verbatim, the world’s [aa Biwi ae 
leading producer of flexible disks. . i 

Don't take chances. See your Verbatim authorized evil = im oo 
retailer today for your Datalife Disk Drive Analyzer. Because (aeueeeseuee: os Gis ? | 
once you know what goes on behind your disk drive's door, 
you'll never be in the dark about your data's safety again. 

i 
| 

For your nearest Verbatim retailer, call toll-free 800-538-1793; 
in California or outside the U.S., call collect (408) 737-7771. 
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The VIC FORTH Edit Screen 

With the VIC FORTH cartridge plugged in, the computer 
presents a cyan screen with a green border. Line 17 (dark 
blue) divides the screen into two sections: the top section 
displays data stored in one of VIC FORTH’s edit screen 
memories; editing commands and text to be sent to the edit 
screen can be displayed below line 17. VIC FORTH sup- 
ports a 64-character-wide edit screen although the VIC-20 
can display only 22 characters per line, requiring implemen- 
tation of a window function that allows you to scroll the 
22-character-per-line screen over the full 64-character-wide 
VIC FORTH edit screen. The right-hand number on line 
17 indicates cursor position; the number to the left of this 
cursor-position number indicates which edit screen is being 
displayed. 

pressing the INST/DEL key while holding down the 
Shift key. With the screen-edit mode selected, new 
editing rules come into play: all but one of the VIC-20 
function keys are assigned special tasks. For example, 
function key F'1 tabs the cursor right four spaces, F'3 
tabs the cursor left four spaces, and F'5 moves the cur- 
sor to the beginning of the next line, fulfilling a carriage- 
return-like function. The Return key causes a switch 
from the screen-edit mode back to the line-edit mode. 
(Because the normal carriage-return function is disabled 
in the screen-edit mode, the printer cannot be used in 
this mode—the paper will not advance.) Unlike the line- 
edit mode, in which editing takes place in the screen 
section below line 17, the screen-edit mode allows edit- 
ing to take place within the edit window. 
Within the edit window, some characters display 

quirky behavior, The opening and closing brackets, 
[ and ], appear as + and |, respectively, and the symbol 
@ becomes a minus sign. Because these three characters 
serve vital, specific functions in VIC FORTH, this sub- 
stitution is confusing and completely inexcusable. When 
a program is being debugged, a programmer should not 
have to distinguish between these nonstandard, substi- 
tute words and other symbols such as the plus and 
minus signs and the number 1. 

_ To leave the edit mode entirely, the Run/Stop and 
Restore keys must be pressed simultaneously. The 
source code remains intact and can be saved on tape, 
printed out on a printer, relisted for further editing, or 
added to the dictionary. 

Tailoring FORTH to the VIC 
In order to work most advantageously with the Com- 

modore computer system, VIC FORTH provides some 
additional non-FIG-FORTH words. A few of these 
words, such as 2DUP, 2SWAP, and 2DROP, are useful 
additions adopted from the FORTH- 719 optional “Dou- 
ble Number Word Set.” Others are tailor-made for the 
VIC-20 computer. These VIC-specific words deal with 
screen and sound manipulation, printer output, and con- 
trol of the VIC’s user port. 
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Eliminating the tedious POKE commands required 
by BASIC, VIC FORTH allows each of the VIC-20’s 
voices to be called by name when selecting a tone value. 
The ALTO word corresponds to the VIC-20’s lowest- 
frequency sound register. TENOR and SOPRANO call © 
on the next two higher voices, and NOISE is used to 
control the white-noise generator. A tone value can be 
selected for one of these voices from the table of musical 
notes provided in the VIC-20 owner’s manual (a number 
between 128 and 255). A typical tone selection might 
look like this: 

225 SOPRANO C! 

The C! performs the task of storing the selected note 
value in the voice’s address. Before the note can be 
heard, the volume also must be set. Volume control is 
slightly different from note selection. A number be- 
tween 0 and 15 is simply specified before the word 
VOLUME: 

15 VOLUME 

The words BGROUND, BORDER, and EMIT con- 
trol color and are implemented in the same manner as 
the volume control setting. A number from 0 to 15 may 
be selected for use with BGROUND to change the 
screen color. The BORDER color range is limited to a 
number from 0 to 7. These are the same limitations 
placed on these parameters by VIC BASIC. The word 
EMIT sends a character corresponding to an ASCII 
value to the screen. The character color can be chosen 
by sending its value to the screen via EMIT and a 
character code. 
VIC FORTH’s manipulation of the printer commands 

is drastically different from the method used in VIC 
BASIC. The use of a single word, PRON, opens the 
printer port and causes all character output to be sent 
to the printer. CLALL causes normal screen output to 
resume. More selective use of printer output can be 
made by the word PRINT, followed by the line of text 
to be sent to the printer. A printout can be made of a 
screen full of source code in the following manner (any 
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_ PRINT 1 LIST 

desired screen number can 
be used in place of the 1 in 
this example): 

The OPEN, CMD, and 
PRINT# printer-control- 
lng commands of VIC 
BASIC are not necessary 
(or available) for printer 
operation under: VIC 
FORTH. HES’s documen- 
tation fails to address the 
use of special printer com- 
‘mands that format print 
style, such as double- or 
single-width characters, 
graphics mode, or upper/ 
lowercase. However, these 
parameters can be controlled by first establishing 
character output to the printer via the word PRON, 
followed by the ASCII code for the print style desired 
(i.e., the CHR$ values listed in the VIC printer manual) 
and the word EMIT. 

Although many words in VIC FORTH’s glossary 
follow the FIG-FORTH guidelines, nearly all of FIG- 
FORTH’s disk-interfacing commands are absent. Ac- 
cording to HES’s documentation, these words “are not 
needed in this implementation”? BUFFER, UPDATE, 
EMPTY-BUFFERS, and FLUSH are among the words 
not offered by VIC FORTH. The manual mentions that 
these words can be added by an experienced program- 
mer, but it doesn’t explain how to do this. As it stands, 
the few disk routines given in the manual are not ade- 
quate for serious use of the Commodore 1541 disk drive. 
Most FORTH implementations make extensive use of 

a disk storage system. Apparently because relatively 
few VIC-20 owners equip their systems with disk drives, 
HES has opted for cassette compatibility and has cre- 
ated the words WRITE and READ to perform the 
tasks of tape storage and retrieval. By altering the user 
variables D# (device number) and F# (file number) and 
by assigning a name for the file, the system can be con- 
figured to utilize a disk drive. Unfortunately, the words 

~ WRITES and READS, which allow multiple screens to 
be written to or read from tape with a single command, 
cannot be made compatible with the disk system be- 
cause each screen must be specified by name, while 
WRITES and READS specify only the first screen to 
be written or read. This limited ability to use disks 
should be weighed by any serious programmer before 
investing in VIC FORTH. 

Documentation 
The VIC FORTH instruction manual is an 80-page 

softbound book that contains nine parts, including 
sections called “VIC FORTH System Configuration,” 
“Editor, “VIC FORTH Specifics?’ and “Useful 
Utilities,” to name a few. Other sections address errors 
and system crashes, adapting VIC FORTH to utilize the 

mong its benefits, 

FORTH is memory efficient 

and permits a simple 

building-block approach to 

programming tasks. 

disk drive, and vectored 
words. Two glossaries are 
provided—one of VIC 
FORTH terms and the 
other a 21-page listing of 
the FORTH Interest 
Groups FIG-FORTH 
Glossary. 
A prospective buyer of 

the VIC FORTH package 
should understand, how- 
ever, that HES’s instruc- 
tion manual is neither a 
beginner’s guide nor a 
complete course’ in 
FORTH. Those just 
breaking into the pro- 
gramming game should 

_ begin elsewhere, and even 
experienced BASIC programmers looking to gain a little 
familiarity with FORTH will need to refer to a book 
such as Starting FORTH to supplement the informa- 
tion presented in the instruction manual. 

Conclusion 
In the final analysis, VIC FORTH cannot be recom- 

mended to earnest programmers seeking to tap 
FORTH?’s speed, clear structure, and user-definable 
words in developing full-blown programs. Because it dif- 
fers rather significantly from FIG-FORTH and | 
FORTH-79, VIC FORTH is at best a slippery stepping- 
stone for one who is likely to end up working with the 
more powerful standard implementations of the lan- 
guage. Also, the lack of full disk compatibility limits VIC 
FORTH!’s usefulness for large applications—why switch 
to a speedier programming language if you'll have to 
sacrifice much of that poral to the slow cassette data 
storage system? 
But this is not to say that VIC FORTH doesn't de- 
serve a large and appreciative audience. Serious pro- 
grammers are probably not yearning to develop pro- 
grams on a VIC-20 anyway, but hobbyists, amateur pro- 
grammers, high school students, and VIC-20 owners 
who have become satiated with VIC BASIC should ap- 
preciate the taste of FORTH that HES has served up. 
The package is easy and fun to use, and its instruction 
manual, when supplemented by a more detailed intro- 
duction to FORTH, should get nominally experienced 
programmers on their way to exciting encounters with 
the language. | il 

Editor’s Note: Last fall, HES released 64 FORTH, a 
more powerful implementation of FORTH for the Com- 
modore 64. While the $59.95 package also comes on a 
plug-in cartridge, it offers a set of disk-controlling words 
that allows you to store as many as 16 screens on disk. 
Also, 64 FORTH takes full advantage of the 64’s sound 
and graphics capabilities and includes words for manip- 
ulating sprites. The manual includes a start-up tutorial 
and technical reference material. 
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- Working at 15,000 words per minute 
to search, compress and recover 
stored files, DOCUMAX functions as a 
high-powered text manager. 

DOCUMAX: Your electronic file cabinet 

= 

@ saves volumes of correspondence economically 

# locates and retrieves information easily 

@ reads electronic mail files 
@ reads information files from services such as The Source ™ 

@ produces printed copies of any portion of stored documents 

High Performance Features 

Search 
Search full contents of files with 
any phrase up to 30 characters 
at 15,000 words per minute. 

Inspect 
Scan quickly the first page of any 
12 files, pausing at any file to 
read contents forward or 
backward. 

Compress | 
Reduce disk storage requirements up to 55%: a compressed 
disk holds 60 pages of text versus 27 pages on a standard 
disk. 
Recover 
Restore compressed files to original form. 

Sort 
Organize file directories into as many as 10 subgroups. 

Transfer 
Move files from one disk to another. 

Delete } 
Remove unwanted files. 

Rename | | 
Change file names. Add or change titles on any disk. 

Directory 
List files on disks. Display free space and current number of files. 

. : A Call Now 1-800-642 -7611 * 

- oe S} NUM 

MICROSYSTEMS 
Circle 67 on inquiry card. 
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COPYRIGHT © 1984 SIGNUM Microsystems, Inc. 120 Mountain Avenue, Bloomfield, Connecticut 06002 *In Connecticut, collect 203-726-1911 



FR LS Ca OT Quadlink 
The add-on board that lets your IBM PC run Apple software 

by Tan A. Summers 

magine sitting down at your IBM 
Personal Computer, putting in 
your favorite Apple program, and 

instead of getting an error message 
telling you that you can’t run Apple 
software on a PC, you get a screen 
prompt and continue working. 
Impossible? Not with Quadlink, 

Quadram Corp.s new option board 
for the IBM PC. Quadlink enables 
the PC to run most Apple software 
on its own drives, to display those 
programs on its own high-resolution 
monitor, and to print hard copies on 
its own printer. Quadlink also sup- 
ports a modem or other serial device 
via the PC’s serial port, and optional 
joysticks that attach to Quadlink’s 
built-in game port work with Apple 
or IBM games. 
For most people, seeing the Apple 

II logo appear on the IBM screen 
seems nothing short of miraculous. 
Yet the cost of the board—$680—is 
about half that of an Apple Ile pur- 
chased without a monitor or disk 
drives. 
Perhaps Quadlink’s most exciting 

function is its ability to transfer Ap- 
ple text and binary files onto IBM- 
formatted disks and IBM files onto 
Apple disks. Anyone who must use 
both computers interchangeably will 
find this function invaluable. Spread- 
sheet or word-processing files, for 
example, can be converted on a 
Quadlink-equipped PC in the office 
and then taken home to run on the 
family’s Apple. Programmers can 

Make your IBM PC run like an Apple by adding the Quadlink board. The board furnishes 
64K bytes of memory and uses one expansion slot. 

transfer program files, although dif- 
ferences between the Apple and 
IBM versions of BASIC require 
some editing before a program can 
be run. | on 
Quadlink emulates the Apple II 

Plus and thus supports lowercase 
letters but displays text in 40-char- 
acter lines instead of the 80-charac- 
ter width provided by the Apple Ile 
and the IBM PC. This narrow text 
display is inconvenient for anyone 

accustomed to the wide-screen capa- 
bility of the IIe or PC, so Quadram 
is developing a software upgrade 
that will imitate an 80-column card. 
One problem that has surfaced 

can't be solved with a software up- 
grade, however. Drives commonly 
used with the IBM PC ean’'t read 
half tracks on disks, as most Apple 
drives can. And some Apple pro- 

Tan A. Summers is a freelance writer and computer 
programmer living in Kilmarnock, Virginia. 
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grams are copy-protected by a sys- 

tem that requires that they be used 

with a drive that can read half 

tracks. Although this restriction ap- 

plies mostly to game programs, at 

least one business-oriented pro- 

gram, DB Master, uses this method 

of copy protection. Drives that can 

read these programs could be modi- 

fied for use with the IBM PC, but 
most Quadlink users will probably 

find it simpler to avoid trying to use 

such programs. If your dealer can't 

tell you whether a product will run 

on Quadlink, a call to the software 

vendor should help you obtain the in- 
formation you need. 

Using Quadlink 
To initialize Quadlink, you must 

load software from two separate 

disks in addition to loading the ap- 

plications disk. This complicated 

procedure may annoy users accus- 

tomed to booting the computer with 

the disk they’ll be using. IBM pro- 

grams can be run as usual; however, 
if the board hasn’t been initialized, 

some IBM system commands be- 

have oddly because they pass 

‘through the disk-controller cables 

that are connected to Quadlink be- 

fore they reach the IBM’s main cir- 

cuit board. 
Once booted, Quadlink operates 

very simply. The IBM PC uses the 

key combination Ctr]-Alt-Del for sys- 

tem reset, so Quadram uses Ctrl-Alt- 

I and Ctrl-Alt-A for IBM and Apple 

modes, respectively. Switching into 

either mode provides immediate ac- 

cess to the Apple or IBM micropro- 

cessor. | 
The PC’s keyboard has auto-re- 

peating keys as well as a 20-key buf- 

fer, which allows a fast typist to get 

ahead of the program without losing 

data. Both these functions work 

with Quadlink, but the 10 special-— 

function keys are not user-program- 

mable in Quadlink’s Apple mode. 

The calculator pad can be used to 

enter numbers, but cursor move- 

ment requires a two-key combina- 

tion, such as Esce-Up Arrow. After 

Quadlink is booted, it displays only 

uppercase characters. To switch to 

lowercase characters with programs 
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| At a Glance 

| ating instructions, glossary, and index 

that can accommodate them, you 

merely press the Cap Lock key. 

Quadlink formats disks in a single- 

sided, 35-track format in its Apple 

mode, even when used with a PC 

equipped with double-sided drives. 

Either single- or double-density 

disks can be used. 
Quadlink is exceptionally well 

documented. The manual covers the 
basic information needed by opera- 

tors with only a limited acquaintance 

with computers, and the installation 

instructions are sufficiently clear for 

beginners to follow. Detailed operat- 

ing instructions explain how the 

IBM keys accomplish Apple key- 

board functions and provide a quick 
course in Apple BASIC and DOS 
(disk-operating-system) commands. 

A list of commonly used memory 

locations and graphics screen maps 

is also included. The manual pro- 

vides everything necessary to get 

started, but IBM users with no pre- 

vious Apple experience will prob- 

ably need more extensive informa- 

tion on Apple operations as well. 

The manual includes an appropriate 
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Name: Quadlink 

Manufacturer 
Quadram Corp. 
4355 International Blvd. 

Norcross, GA 30093 

(404) 923-6666 

Uses : 
Permits the IBM PC and XT to run 

Apple-compatible software 

Standard Features 
64K bytes of memory; 6502 micro- 
processor; disk-controller chips; two 

disks: a system disk and one with Apple 

DOS and BASIC; a 40-column text dis- 
play; The Filer, a set of utilities for use 
with Apple computers; and a built-in 

game port that accommodates optional 

joysticks for games designed for use on 

IBM PC or Apple computers. Accom- 

modates single- or double-density disks 

and uses single-sided, 35-track format in 

Apple mode . 

Base List Price 

‘$680 

Documentation 

User’s manual with installation and oper- 

bibliography along with a long list of 

software successfully tested on 

Quadlink during development. 

The Hardware 
Quadlink is much more than an 

operating-system emulator. The 

board includes a 6502 microproces- 

sor, the same one the Apple II Plus 

uses, and has its own disk-drive con- 

troller chip and a bank of memory 

chips providing 64K bytes of RAM 

(random-access memory) separate 

from the PC’s memory. But these 

features don’t explain Quadlink’s 
flexibility, which enables the board 
to switch effortlessly between pro- 
cessors and operating systems and 
accept software rather than hard- 
ware upgrades. 
According to Charlie McCullough, 

a Quadram technical-support spe- 

cialist, the source of Quadlink’s 

singular abilities is a group of pro- 

grammed-array-logic (PAL) chips. 

The company has taken special pre- 

cautions to preserve Quadlink’s 

uniqueness by programming the 

PAL chips in such a way that an at- 

tempt to copy one causes the chip to 

erase itself. Once loaded with Quad- 

link’s system software, the chips 

function as the Apple’s ROM (read- 

only memory) and link the 6502 

processor to the IBM hardware. 

To understand how Quadlink 

works inside the PC, you must first 

understand how the IBM’s 8088 

microprocessor interacts with its en- 
vironment. 

Like old Dumont in the movie 
Tron, the 8088 sits in peaceful isola- 

tion, meditating and waiting for the 

rest of the world to approach it. 

Each time the computer wants to 

take advantage of the processor's 
capabilities, it must send a message, 
called an interrupt, to the processor. 

Interrupts can be generated by the 

keyboard (telling the processor that 

a user has pressed a key), by a disk 
drive (signaling that it’s finished and 

ready with data), or even by the PC’s 

clock (registering another fraction of 

a second). | 
The PC’s power-on program loads 

interrupt vectors into the first cells 

of the computer’s extensive memory, 
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the easiest place for the processor 
to look for messages. Interrupt vec- 
tors are memory addresses the 8088 
needs to be able to find the routine 
required to process an interrupt. 
Each interrupt has its own number, 
which tells the processor where to 

plugged into a socket, where they 
wait to be accessed by the operating 
system, Quadlink is installed so that 
information from peripherals passes 
through it before going to the IBM 
microprocessor. If Quadlink hasn’t 
been initialized or if it’s in IBM 

The detailed guide accompanying the board 

clearly explains how to install Quadlink in the PC. 
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look for the appropriate vector. 
Usually the routine the processor re- 
quires is located in the BIOS, the 
basic input-output system stored in 
the PC’s ROM. However, if the vec- 
tor has been changed by a program, 
the 8088 looks elsewhere for its in- 
structions. Furthermore, if the inter- 
rupt never reaches the 8088, the pro- 
cessor remains blissfully ignorant of 
the entire procedure. 

Here’s where Quadlink steps in. 
Whereas most boards are simply 

mode, all interrupts are allowed to 
pass on to the 8088. 
When Quadlink is initialized, how- 

ever, a program on one of its accom- 
panying disks is loaded into the PAL 
chips to set the BIOS to Quadlink’s 
own specifications. Next, Apple DOS 
3.9 and Floating Point BASIC are 
loaded from the second disk, 
simulating the Apple’s ROM. The 
computer is then ready for work in 
either mode. 
Even when it’s initialized, Quad- 
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link is almost invisible to the IBM 
8088 chip while in IBM mode; in Ap- 
ple mode, however, the board inter- 
cepts the interrupts it needs and 
routes them to the Apple micropro- 
cessor. The drives are then under 
the control of the U-40 chip on Quad- 
link and will work with 16-sector Ap- 
ple disks; the monitor, plugged into 
Quadlink and connected indirectly to 
the PC’s video-display card, presents 
the familiar Apple IT logo. 

The Software 
Quadlink comes with two disks: a 

Quadlink system disk and a disk con- 
taining Apple DOS and BASIC. The 
system disk sets the BIOS and loads 
the programmable-array-logic chips 
with Quadlink’s equivalent of Apple 
II ROM. As new functions are added 
to Quadlink’s repertoire, this soft- 
ware will be updated. 
Although Quadram could have 

used almost any Apple program to 
load Quadlink with Apple DOS and 

Fro TIME TO TIME WE MAKE 
the Popular Computing subscriber list available to other companies who 
wish to send our subscribers material about their products. We take great 
care to screen these companies, choosing only those who are reputable, 
and whose products, services, or information we feel would be of interest 
to you. Direct mail is an efficient medium for presenting the latest personal 
computer goods and services to our subscribers. 

Meany POPULAR COMPUTING 
subscribers appreciate this controlled use of our mailing list and look for- 
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is ever given). | 

\ “ae WE BELIEVE THE DIS- 
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BASIC, the company chose one with 
plenty of other useful features: The 
Filer from Central Point Software 
(POB 19730-#203, Portland, OR 
97219, (508) 244-5782). 
The Filer’s Quadcopy program 

transfers programs from IBM to Ap- 

determines whether the disk drive 
Is operating at the correct speed, 
and Disk Test checks a drive's read- 
write capability and notes whether 
it honors a write-protect tab—an im- 
portant test because a faulty drive 
might not recognize such a restric- 

oe a ee ee 

The board can intercept messages | 

sent to the PC’s processor and routes them _ SS ee ee Ye 
to its own processor, the 6502. 
Renner 

ple disks and vice versa. A menu ap- 
pears on the screen that allows you 
to specify which type of file will be 
converted and what the final format 
will be. After you designate the 
source and target disk drives, Quad- 
copy transfers a copy of the file onto 
the selected disk. The Quadcopy pro- 
gram works only with text and 
binary files. 
Besides Quadcopy, The Filer has 

several utilities for working with Ap- 
ple disks. It can lock, unlock, copy, 
or delete a whole list of programs at 
one time. It even lets you copy or 
delete several temporary programs 
with similar file names via one set 
of keystrokes. To prevent accidental 
erasures, programs must be un- 
locked before they can be deleted. 
The Filer’s catalog option provides 

a standard Apple DOS catalog as 
well as additional information such 
as the type of file and the number 
of sectors it uses. Special copy pro- 
grams let you copy an entire disk or 
just DOS. And through a single 
operation, you can switch disk-boot- 
ing responsibility to another disk. 
The Filer’s Fast Copy program 

means what it says: it permits an en- 
tire disk to be copied three or five 
tracks at a time from DOS, CP/M, 
Pascal, and other Apple-compatible 
disks in less than a minute. While 
this program copies, it also checks 
for errors and formats and sectors 
the target disk. 
These utilities are also provided in 

_ IBM mode by PC-DOS, but the func- 
tions of two other programs, Disk 
Speed and Disk Test, are not and are 
thus useful additions. Disk Speed 

tion. The Disk Test program also 
checks a disk for bad sectors and 
verifies the information on it. All 
of The Filer’s test programs—except 
the one that verifies a disk’s data— 
erase any information on a disk, so 
be sure to test the drive with an 
extra disk. 
Copies of The Filer available com- 

mercially are basically the same as 
those provided with Quadlink. How- 
ever, Quadlink owners should use 
the disk that comes with the board 
because the system software looks 
for a particular address on that disk 
when it loads DOS. Apple users 
should also be aware that while The 
Filer’s utilities are intended for all 
Apple-compatible computers, Quad- 
copy works only with Quadlink. 
Quadram exhibited good insight, 

when it decided to develop a link be- 
tween the IBM PC and Apple-com- 
patible software that is simple to 
use. Consumers choosing a com- 
puter for home use no longer must 
sacrifice family-oriented software to 
get sophisticated word-processing 
and spreadsheet abilities or vice 
versa. Moreover, schools and busi- 
nesses with Apple computers can in- 
stall Quadlink to make use of newly 
acquired IBM PCs without losing 
valuable files or wasting expensive 
Apple software. 
Future technology will no doubt 

bring about a simpler solution for 
the problem of computer incompat- 
ibility. But in the meantime Quad- 
link’s capacity for growth and Quad- 
ram’s commitment to support make 
this product a good buy for today’s 
computer owner. O 

Circle 91 on inquiry card. 

FOR TRS-80 MODELS 1,3 & 4 
IBM PC, XT, AND COMPAQ 

The MMSFORTH 
System. 
Compare. 

e The speed, compactness and 
extensibility of the 
MMSFORTH total software 
environment, optimized for 
the popular IBM PC and 
TRS-80 Models 1, 3 and 4. 

An integrated system of 
sophisticated application 
Programs: word processing, 
database management, 
communications, general 
ledger and more, all with 
powerful capabilities, sur- 
prising speed and ease of use. 

With source code, for custom 
modifications by you or MMS. 

The famous MMS support, 
including detailed manuals 
and examples, telephone tips, 
additional programs and 
inexpensive program updates, 
User Groups worldwide, the 
MMSFORTH Newsletter, 
Forth-related books, work- 
shops and professional 
consulting. 

IM FORTH 
A World of 
Difference! 

e Personal licensing for TRS-80: 
$129.95 for MMSFORTH, or 
"3+4TH” User System with 
FORTHWRITE, DATA- 
HANDLER and FORTHCOM 
for $399.95. 

e Personal licensing for IBM 
PC: $249.95 for MMSFORTH, 
or enhanced “3+4TH” User 
System with FORTHWRITE, 
DATAHANDLER-PLUS and 
FORTHCOM for $549.95. 

e Corporate Site License Exten- 
sions from $1,000. 

If you recognize the difference 
and want to profit from it, ask us 
Or your dealer about the world 
Of MMSFORTH. 

MILLER MICROCOMPUTER SERVICES 
61 Lake Shore Road, Natick, MA 01760 

(617) 653-6136 
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: Introducing the capability the world has 
been waiting for. A single personal com- 
puter able to handle Neer oI bs 
TRS-80°° UNIX ™ and CP/M® bz 
oftware. 
The Dimension 68000 Professional 

ersonal Computer does it all. It actually 
contains the microprocessors found in all 
of today’s popular Beet Ree ab aeL AE ‘ 
And a dramatic innovation creates the ! 
environment that these 
merely by sage 

systems function 
in the software. 

lible power of a 
32 bit MC 68000 as roprocessor with up 
to 16 megabytes of random access 
nNonNe WA 

Dimension. At about the same price 
as the IBM“ PC, it’s obviously the best 
value you can find. For more informa- 
tion ask your dealer or call us at (214) 
630-2562 for the name of your near 
dealer 3 
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_ Customizing 
Your IBM PC 

Products that add 
memory, monitors, 
modems, and more 
to your IBM PC 

Bizcomp’s PC:Intellicom, a plug-in modem with software. 

by Charles Spezzano 

ll IBM Personal Computers 
are created equal. But that 
doesn’t mean your PC has to 

be just like all the rest. By install- 
ing accessory boards in empty ex- 
pansion slots inside your system unit 
you can customize the IBM PC for 
your special needs. This article ex- 
amines the range of the most 
popular types of hardware you can 
plug into your IBM PC or XT. 
Before we get started, let’s look at 

the board IBM itself supplies with 
the PC. The system board that 
comes with the unit, commonly 
called the motherboard, contains the 
microprocessor and most of the PC’s 
circuitry as well as the ROM (read- 
only-memory) programs essential to 
all computer operations. In early-. 
model PCs the system board also con- 
tains four 16K-byte RAM (random- 
access-memory) chips. Thus, if your 
PC was made before March 1983 and 
you want more than 64K bytes of 

this reusable memory, you need a 
memory expansion card. 

Besides owners of pre-March 1983 
PCs, users who want more than 
256K bytes of RAM for a more re- 
cent version of the PC or for the 
hard-disk model XT will be inter- 
ested in the RAM cards discussed 
next. | 

Apparat’s RAM Card 
One typical RAM expansion board 

made by an outside manufacturer is 
available from Apparat Inc. of Den- 
ver, Colorado. The expansion board, 
called the 512K RAM Card, can be 
loaded with as much as 512K bytes 
of RAM. It is one of the least expen- 
sive memory expansion boards on 
the market, with prices starting at 
$189 for the 64K-byte version and 
climbing to $381 for the 256K-byte 
version. The RAM Card includes 
Sdrive, a machine-language utility 
program that lets you allocate a 
selectable amount of memory to be 
used as a RAM-based disk drive. 

When a program such as Wordstar 
is loaded into Sdrive, the computer 
treats it as if it were on disk drive | 
C or D. An important advantage | 
Sdrive provides is increased speed—_ 
a program can access and store data 
in Sdrive faster than it can using an 
ordinary disk drive. 
The 512K RAM Card’s documen- 

tation is sparse, but all installation 
instructions and technical descrip- 
tions are simply and clearly written. 
Anyone who can unscrew and re- 
move the system unit cover and 
enter a few PC-DOS commands 
should be able to install and use the 
Apparat card in less than an hour. 
By spending a few more minutes 
and an additional $189 you can con- 
nect the RAM Card to Apparat’s 
Combo II Card and thus add both a 
RAM board and a multifunction 
board to your PC or XT through one 
expansion slot. 

Charles Spezzano runs SPCU (Society for the 
Prevention of Cruelty to Users), an IBM PC 
research project in Denver, Colorado. 
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The Multidisplay Card from Paradise Systems combines a color-display controller, monochrome-display controller, and printer interface. 

a: 
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The Combo II Card combines a 
parallel-printer adapter, an RS-232C 
port, a combination clock and calen- 
dar, and a game adapter, which not 
only is compatible with Apple and 
IBM joysticks but also can serve as 
a connection for a mouse (a hand- 
held cursor controller). So for a total 
investment of $570 and the use of 
one of the PC’s expansion slots, you 
can greatly increase your computer's 
capabilities. 

Six Pak Plus 
Perhaps the most popular line of 

expansion cards for the PC and XT 
is manufactured by AST: Research, 
which ships about 10,000 boards a 
week. AST’s 256K-byte Six Pak Plus 
card offers the same functions as the 
Apparat RAM and Combo Cards as 
well as print-spooling software on 
the same disk with a Superdrive 
program (the equivalent of Ap- 
parat’s Sdrive). Just as Sdrive and 
Superdrive let you set aside memory 
for use as an extra disk, AST’s 
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Superspool lets you use part of your 
internal RAM work space as a print 
buffer. With Superspool, your 
printer can work on one task in the 
background while you use the com- 
puter for a different task. The 256K- 
byte Six Pak Plus hardware and soft- 
ware package retails for $695, and 
each 64K-byte memory addition 
costs $100. 
The Six Pak Plus works with the 

original IBM 64K-byte system 
board, the newer 256K-byte PC 
board, and the XT. Its full 384K 
bytes of RAM make a total of 640K 
bytes available to the PC. If you 
want to minimize your initial invest- 
ment, AST’s manufacturing process 
makes it easy to start with a mini- 
mally configured board and add 
functions later. Every board is 
originally equipped with all available 
functions; the company then down- 
grades some units by physically re- 
moving unwanted components. Such 
parts can be easily added later to 
upgrade a board. 

Customizing a Board 
For even greater control over the 

design of an expansion card, take a 
look at the Busboard from LNW 
Computer Corp. An expansion sys- 
tem you configure yourself, it is ac- 
tually a master board that occupies 
one expansion slot in the PC or XT 
motherboard. This master Busboard 
has sockets on both sides because 
each side has its own bus—a set of 
electrical pathways that organize 
and control outlets, just as the wires 
behind the walls of your house con- 
nect a series of electrical outlets. You 
ean plug as much as 512K bytes of 
RAM into the board, along with 
modules such as a clock/calendar 
with up to 10 alarm settings and 
sophisticated software called Bus- 
time, which can help you automatic- 
ally schedule your computer’s opera- 
tions; an asynchronous-communica- 
tions module that substitutes for 
IBM’s RS-232C card; a parallel- 
printer module; a game-controller 
module; and in the near future a 



Pak Plus (bottom) adds up to 384K bytes. 

300-bit-per-second auto-dial mo- 
dem module. LNW also plans other 
modules for the Busboard, including 
a 1200-bit-per-second modem, a 
Z80A (CP/M-compatible) coproces- 
sor, a 6502 (Apple-compatible) copro- 
cessor, and a graphics controller that 
provides high resolution (up to 1024 
by 1024 pixels) in as many as 16 
colors. , 

Like other expansion boards, Bus- 
board comes with software. Its 
Spoolbus program, for instance, not 
only allows the computer to function 
while printing but also lets you line 
up a series of files to be printed (in 
order) on as many as five printers. 
In addition, Busdrive software en- 
ables you to turn sections of RAM 
into a high-speed RAM-based disk 
drive that operates, as do most RAM 
drive systems, even faster than a 
hard-disk drive. 
Although the LNW Busboard is 

unique, it has a couple of catches 
that you should carefully consider. 
First, the system is not cheap. The 

The Busboard (top) adds as much as 512K bytes of RAM to your IBM PC, while the Six 

296K-byte master board with plug- 
in clock, serial and parallel ports, 
and game input/output (I/O) control 
adapter costs $900. Also, the system 
is not as easy to install as the Ap- 
parat and AST boards. Most non- 
technical users will probably prefer 
to have a dealer wrestle with the col- 
lage of cables needed to connect a 
fully configured board. The manual’s 
claim that it is possible, although not 
recommended, “to just simply add 
Busboards and modules until your 
computer stops functioning or even- 
tually overheats” was enough to 
make me proceed with great cau- 
tion, adding modules one by one 
while a thermometer and fire ex- 
tinguisher stood ready nearby. The 
manual does offer the assistance of 
an LNW Technical Support Group, 
though, which might be able to 
guide you through installation. 

Controlling Output 
The second major category of ac- 

cessory boards for the PC and XT 

includes devices that control output. 
from your system unit to a monitor 
or printer. Some of the most in- 
genious and exciting choices in this 
category come from companies 
other than IBM. But before we look 
at these boards, let’s consider what 
Big Blue offers you through its 
authorized dealers. f 
One of the most controversial deci- 

sions IBM made in designing the PC 
was to select a display that differs 
from the popular type used by Ap- 
ple. The typical Apple Ile system, 
for instance, is purchased with an 
Apple monitor that displays both 
text and monochrome graphics. A 
family can walk into a computer 
store, ask for a complete Apple Ile 
starter system, take it home, and 
start doing exactly what they 
wanted to do. No tough choices. Ap- 
ples marketing strategy makes 
sense, especially in the home-com- 
puter marketplace where the typical 
consumer wants a system that does 
everything a microcomputer can do, 
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from word processing to playing 
video games. 

If you’re considering a PC, how- 
ever, you must face one of life’s 
anxious moments—do you buy the 
monochrome display/parallel-printer 
adapter with a monochrome monitor 
or choose the color-graphics adapter 
and a color monitor? 
The monochrome package is ideal 

for word processing. Providing 720- 
by 350-pixel resolution, the 80-char- 
acter by 25-line display yields sharp, 
flicker-free letters and numbers that 
are easy on the eyes during long 
work sessions. Unfortunately, 
though, most games require color 
graphics. | 

Alternatively, you can go for the 
color-graphics adapter and color 
monitor. When you sit down to write 
an article or report, however, you’ll 
find yourself staring at a screen 
filled with hard-to-read characters 
formed from a total of 128,000 pix- 
els (picture elements) that are re- 
freshed about 30 times each second. 
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The color display will make you long 
for the monochrome monitor with its 
crisp characters formed from 
252,000 pixels refreshed 50 times per 
second. ) 
To get the best of both displays, of 

course, you could splurge and buy 
both systems. That solution would 
cost you $345 for the monochrome/ 
printer adapter and $345 for the 
monochrome display, plus $245 for 
the color-graphics adapter and $680 
for IBM’s color display. That would 
leave you with a hefty bill for 
$1615—about the price of an entire 
Apple IIe system on sale. 

Switching Between Displays 
Is there any way around the dis- | 

play dilemma that IBM has created? 
As a matter of fact, there are 
several. The simplest and most prac- 
tical solution is the Multidisplay 
Card, from Paradise Systems, that 
runs the IBM monochrome display, 
any type of composite or RGB color 
monitor, and a parallel printer as 

well. It’s priced at $595. Best of all, 
if you decide to attach both monitors 
to the Multidisplay Card, you can 
switch back and forth between them 
by flipping an external switch and 
then rebooting with the familiar 
Ctrl-Alt-Delete command. Even 
buying both adapters from IBM 
doesn’t offer that convenience; in- 
stead you must run one BASIC pro- 
gram to switch from a monochrome 
to a color display and another pro- 
gram to go in the opposite direction. 
The Multidisplay Card, however, 
gives you three ways to switch be- 
tween monitors: by running those 
same programs, by using the DOS 
2.0 Mode command, or by flipping 
the switch. 

I tested a variety of graphics and 
word-processing packages on the 
Multidisplay Card, and it ran every- 
thing perfectly except PFS:Write, 
which flicked the monochrome 
screen off and on whenever I issued 
a command. Jeff Frankel, marketing 
manager at Paradise Systems, said 
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the-minute information, the best 
place to search is BRS/AFTER DARK. 
The one system designed for serious 

searchers, AFTER DARK offers you 
more databases citing more 
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than any other popular online 
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that Word Perfect causes that prob- problem. Its MAI (Multiple-Adapter 
lem too. But Frankel also said that — 
pushing the upper half of switch 1 
on the Multidisplay Card keeps 
PFS:Write from trying to force its 
color-monitor program through your 
monochrome display and thus allows 
the two products to work well 
together, although I was unable to 
test this procedure. 
The Multidisplay Card fits easily 

into slot 2 on my PC, which used to 

Six Pak Plus’s Superspool 

Interface) Board is more sophisti- 
cated than the Multidisplay Card, 
but it is also harder to use. To switch 
back and forth between color and 
monochrome operation with the 
MAI Board, you must open the sys- 
tem unit and change switches on the 
MAI and the motherboard. 
The MAI shows its strength in ap- 

plications requiring high-resolution 
graphics. In addition to the standard 

permits your printer to work on one task while you 

use your computer for another. 
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contain my monochrome/printer 
adapter. I had to set a few 
switches—one on the card and two 
on the PC motherboard—but the ex- 
cellent documentation clearly ex- 
plained and illustrated each step. 
The monochrome and color cables 

plug into the back of the card just 
as they plug into the back of the 
IBM boards. No special cables are 
required. However, if you have ever 
looked at the back of your system 
unit where the cables from monitors 
and printers attach, you might won- 
der how two small monitor cable in- 
terfaces and one large parallel- 
printer cable interface can all fit on 
the back of one card. Well, they can't. 
So a short cable runs out of the right 
side of the Multidisplay Card, and it 
can either be screwed into an adja- 
cent slot opening or hung over the 
back of the system unit if all the 
other slots are filled. 

If you have any thought of using 
both a color and monochrome dis- 
play with your PC or XT, rather 
than take up two expansion slots, 
spend $600, and run a pair of pro- 
grams to switch back and forth be- 
tween the two IBM boards, you 
could obtain the Multidisplay Card’s 
efficiency and convenience for the 
same price. 

High-Resolution Graphics | 
Amdek Corp. also offers a solution 

to the monochrome versus color 

graphics mode available with the 
IBM or Paradise Systems boards 
(320- by 200-pixel resolution in a 
4-color display and 640- by 200-pixel 
resolution in a 2-color display), the 
Amdek card provides four additional 
modes: 320 by 200 in 16 colors, 640 
by 200 in 4 colors, 320 by 400 in 16 
colors, and 640 by 400 in 4 colors. 

All of the MAI’s graphics modes 
are supported by special graphics 
software that comes with the board. 
Called Halo, it contains more than 
100 graphics primitives—special 
commands that you use in high-res- 
olution modes to create lines, arcs, 
circles, ellipses, rectangles, and other 
shapes as well as to perform opera- 
tions such as dithering, in which dif- 
ferent kinds of colors are automatic- 
ally alternated to create new tex- 
tures and colors. 

In addition to being one of the 
most sophisticated hardware/soft- 
ware graphics packages on the mar- 
ket, Amdek’s MAI Board offers 
128K bytes of RAM. In normal IBM 
operating modes, you can allocate 
half of this memory for use as work 
space and 32K bytes as a print 
spooler. In the highest-resolution 
modes that the Amdek board sup- 
ports, all 128K bytes become display 
RAM. This feature enables you to 
keep as many as eight different 
screens of graphics in RAM so that 
you can rapidly move back and forth 
between the screens without re- 

~~ 
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trieving and storing them on disk. 
Amdek also throws in a parallel- 

printer interface, so you don’t have 
to pay extra or take up another slot 
for that item. Finally, the MAI 
Board includes a high-resolution 
light-pen circuit and interface for use 
in menu selection, graphics editing, 
and drawing on the screen. Solving 
a host of problems for anyone whose 
business, scientific, or educational 
presentations require high-resolu- 
tion graphics, the MAI Board is one 
of the best buys in the PC market- 
place. 

Adding Communications 
After you’re set up with all the 

RAM, print spooling, color graphics, 
and interfaces that you could pos- 
sibly need to computerize your per- 
sonal and professional activities, you 
may be in danger of becoming a self- 
sufficient microcomputer recluse. 
Therefore, another type of accessory 
board—the modem—could be essen- 
tial for your mental health. 

Until recently, modems for use 
with the IBM PC were stand-alone 
units connected to the computer by 
an RS-232C cable. In addition to pur- 
chasing the cable, you also had to 
plug the modem into a separate 
power supply and purchase a com- 
munications adapter card to plug in- 
side the PC. The telephone line, the 
modems plug, and the cable to the 
computer all ran to and from the 
modem. 

In an effort to simplify your life, 
several vendors have designed ex- 
pansion-board modems that plug 
into a slot on the motherboard and 
therefore require no extra space on 
your desk, no separate communica- 
tions adapter card, no cable, and no 
external power supply. The modems 
also come with their own software 
packages; all you need to supply is 
the telephone, and you’re in busi- 
ness. The three plug-in modems con- | 
sidered here transmit information at 
rates of 300 and 1200 bits per sec- 
ond. 

If there is a standard in the 
modem marketplace, it is the line of 
modems from Hayes Microcomputer 
Products. Its 300- and 1200-bit-per- 

second stand-alone Smartmodems 
are the most popular units on the 
market. The Smartmodem 1200B 
provides the same basic features of- 
fered by the Smartmodem 1200, but 
comes on a board. 
The board itself is a snap to install. 

microcomputer and modem setup or 
time-sharing system. You can use 
the package to originate or answer 
calls manually or automatically, and 
you can abort any procedure at any 
time by pressing the Escape key on 
the PC’s keyboard. | 

The Busboard accommodates up to 512K bytes 

of RAM and various hardware modules and software. 
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And the accompanying Smartcom IL 
software package had me fully 
operational in less than an hour and 
logged on to The Source, a commer- 
cial database to which you can sub- 
scribe at a discount rate when you 
buy a Hayes Smartmodem 1200B 
package. j 
The. 1200B/Smartcom II package 

provides a variety of useful features. 
Its Help screens are excellent. In ad- 
dition, the system can run at either 
half or full duplex, offering com- 
patibility with almost any other 

Moreover, the package's dialing 
directory lets you store a list of num- 
bers and log-on procedures. When- 
ever I dial The Source, for example, 
I only need to press the Enter (Re- 
turn) key a few times, and the 
Smartcom II software answers all 
the questions The Source asks to 
identify me. Another advantage of 
installing a 1200B modem in your 
PC comes from the board’s populari- 
ty, which translates into additional 
software support from many third- 
party suppliers. 

, : 

Sources of Accessory Boards 
For more information on the boards reviewed in this article, 
contact these manufacturers. 

AMDEK CORP. 2201 Lively Blvd., 
Elk Grove Village, IL 60007, (312) 
364-1180 
MAI Board—$599 

APPARAT INC. 4401 South Tamarac 
Parkway, Denver, CO 80237, (800) — 
525-7674 
512K RAM Card (256K-byte 
version)—$381 
Combo II Card—$189 

AST RESEARCH INC. 2121 Alton 

Ave., Irvine, CA 927 14, (714) 
863- 1333 
Six Pak Plus Card (256K-byte 
version)—$695 

BIZCOMP 532 Weddell Dr., Sun- 
nyvale, CA 94089, (408) 745-1616 
PC:Intellicom—$499 

HAYES MICROCOMPUTER 

PRODUCTS 5923 Peachtree In- 

dustrial Blvd., Norcross, GA 30092, 
(404) 449-8791 
Smartmodem 1200B—$599 

LNW COMPUTER CORP. 2620-A 

Walnut Ave., Tustin, CA 92680, (7 14) 
544-5760 
Busboard (64K-byte version) —$349.95 
Each additional 64K bytes—$99.95 
Clock/calendar module—$69.95 
Game I/O module—$49.95 
Asynchronous I/O module—$79.95 
Parallel-printer module—$49.95 

NOVATION INC. 20409 Prairie St., 
POB 2875, Chatsworth, CA 91311 
(800) 423-5419 or (213) 996-5060 
in CA 
Access 1-2-3—$595 

PARADISE SYSTEMS INC. 150 North 

Hill, Brisbane, CA 94005, 
(415) 468-5320 
Multidisplay Card—$595 
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business computer 
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you need most! 
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easy-to-use. 
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Printers, gives you the software- 
compatible checks, invoices, state- 
ments and word processing stationery 
you've been searching for. And acces- 
sories too. 

And we can ship them all to 
you in as few as 3 working 

days! 

Deluxe delivers your order in record 
time because we know how much you 
depend on it to make your office run 
smoothly. And we deliver it to your pre- 
cise specifications. That means cus- 
tomization for your unique program 
needs, or personalization of any of our 
200 standard forms for popular soft- 
ware programs. And you order only 
what you need—as few as 500 forms. 

See what we've got to offer your 
business. Then see just how fast we 
can deliver it. 

Send for your FREE 
Catalog today! 

a Fy) 530 N. WHEELER ST. 
bo Dp © L U X € “P.O. BOX 43046 

Ea OMS «ST PAUL, MINNESOTA 55164-0046 
A DIVISION OF DELUXE CHECK PRINTERS, INC 

Hi |] YES. Rush me your complete, new 
& catalog of computer forms and essentials. 

4 My Name Title 

Company Name 

Address 

+ City 

( ) 
Phone 

Clip out and mail or call TOLL FREE: 
Dept. 

1-800-328-5727 #5 
(In Minnesota, call 1-800-742-5685 Dept. #95.) 

7321 | 
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PC:Intellicom 
Of course, no one company has all 

the answers. Bizcomp, for example, 
offers the PC:Intellicom, a $499 
hardware and software system that 
costs $100 less than the Smart- 
modem 1200B and offers some fea- 

The Multidisplay Card offers 

The manufacturer says it has not 
received other reports of such a 
problem and speculated that it 
might be based on the fact that the 
modem does not strip all control 
codes from incoming data. Bizcomp 
reports that it is working to rectify 

three methods for switching between the PC’s 

monochrome and color monitors. 

tures the 1200B doesn't. 
Most impressive is the package's 

ability to let you switch back and 
forth between voice and data trans- 
mission by pressing just one key. You 
can even switch as often as you like 
while you are communicating with 
another computer, a feature that 
permits excellent two-way communi- 
cation. 
The PC:Intellimodem monitors 

the telephone line at all times so it 
can be set up for use with a long- 
distance system such as Sprint or 
MCI, which generate unpredictable 
pauses between the steps necessary 
to get onto the system. The PC:In- 
tellimodem will not continue to the 
next step until it receives the appro- 
priate signal from the telephone sys- 
tem. | 
The accompanying PC:Intellicom 

software guides, reassures, and in- 
forms you of what’s happening at all 
times. The software has a very good 
on-screen tutorial and takes into ac- 
count typical user dilemmas. In ad- 
dition to teaching you to use the Biz- 
comp system, it furnishes a brief on- 
screen introduction to telecommuni- 
cations. 
One difficulty I encountered with 

the Bizcomp package involved its 
peculiar tendency to generate a wide 
left margin on my monochrome dis- 
play. When I received information 
from The Source or the Electronic 
Information Exchange System 
(EIES), the lines of text those sys- 
tems sent proved too long for my 
truncated display, and splits some- 
times occurred in the middle of a 
word. 3 

this annoying shortcoming. 
In addition, the Bizeomp package 

transfers multiple files in a cumber- 
some way. Whereas other software 
such as the Hayes Smartcom II 
package permits you to send, re- 
ceive, name, and store a number of 
files without hanging up the phone, 
Bizeomp requires that you either 
treat multiple files as one large file 
or hang up the phone after each file 
is transmitted and name each file 
separately. 

If you experience problems with 
the PC:Intellicom software, you can. 
use other software packages with 
the system. Crosstalk XVI and PC 
Talk IIT are compatible with the Biz- 
comp board. 
Another board combining modem 

hardware and communications soft- 
ware is Novation’s Access 1-2-3. It 
couples the firm’s PC1200B modem 
with Crosstalk XVI software and 
sells for $595. Unfortunately, I did 
not have an opportunity to review 
this board, which uses only one slot 
and comes in 300- and 1200-baud- 
per-second models. 

Clearly, the PC expansion-board 
marketplace is the site of some of 
the most interesting developments 
in the personal computer field. And 
the accessory boards reviewed here 
are just a sample of what’s available. 
Indeed, with a PC or an XT and an 
expansion unit from IBM filled with 
an assortment of such accessory 
cards, your computing power is 
greatly enhanced. And customizing 
your PC or XT to fit your personal 
or professional computing needs is 

| a goal well within reach. LJ 
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Transferring Data 
Between Computers 

t’s the middle of the night, and 
f-: wake up suddenly with the 

solution to a problem that’s been 
on your mind all day. You’re too ex- 
cited to go back to sleep, so you turn 
on your trusty Kaypro II computer 
and test your idea with an electronic 
spreadsheet model. It works! Now 
you can go back to bed with a feel- 
ing of accomplishment. 
The next morning another 

Photograph by Ed Crabtree 

thought occurs to you. Wouldn’t it 
be great if the IBM Personal Com- 
puter at your office could read your 
Kaypro work disk so that you 
wouldn’t have to type in your model 
over again? Why can’t those silly 
machines read each other’s disks, 
anyhow? 
The problem, of course, is that 

various computers do not adhere to 
any standard format for storing data 

nese oo | 

= 

on disks. In fact, depending on the 
disk controller used, the same com- 
puter may store data in single- or 
double-density formats or make use 
of single- or double-sided drives. It 
is this combination of factors, in- 
cluding hardware interfaces such as 
the disk controller and software in- 
terfaces such as the disk operating 
system (DOS), that determines 
where and in what format the com- 
puter expects to find data on the 
disk. And it is this multiplicity of 
data formats that usually prohibits 
one manufacturer’s machine from 
reading the data stored by another. 

Can You Read Me? 
To solve this problem specialized 

software is now available that allows 
some computers to read disks writ- 
ten by others. It’s not always easy, 
and if your document or data file is 
short, you might actually save time 
and trouble by simply retyping it. 
One software package that I 

looked at is Xeno-Copy 2.26 ($99.50 
from Vertex Systems, 7950 West 
Fourth St., Los Angeles, CA 90048; 
(218) 938-0857). It allows an IBM PC 
with two disk drives or a PC XT to 
read data from disks produced by 
any of nearly 50 different versions 
of the CP/M operating system and 
to copy the data onto IBM PC-DOS 
disks. 
I tested Xeno-Copy with an Os- 

borne double-density disk, and while 
it gave me some trouble, eventual- 
ly I got it to work. When I tried it 
the first time, it told me it couldn’t 
read the Osborne disk’s directory. 
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This was a critical problem because 
if you can’t read a disk’s directory, 
you can’t find any of the information 
on the disk. However, if at first you 
don’t succeed, Xeno-Copy allows 
you to try, try again, and I finally 
succeeded in reading the directory. 
Xeno-Copy was then able to read 

the rest of the disk, but there were 
a few problem areas. Two sectors of 
the disk could not be read, but after 
numerous retries, I did get those 
sectors copied onto a PC-DOS 2.0 
disk. Rick Colman of Vertex Sys- 
tems told me that this type of prob- 
lem may be due to a slight misalign- 
ment of the sensing device that 
shines a light through your floppy 
disk’s index hole. He says that the 
problem should go away if you put 
a write-protect tab over the index 
hole of your non-IBM disk, and he 
reports that newer versions of 
Xeno-Copy’s documentation explore 
this type of snag in considerable 
detail. 
A similar product called Uniform 

($49.95 from Micro Solutions, 125 
South Fourth St., DeKalb, IL 60115; 
(815) 756-3421) has been written in 
versions for the Kaypro II, 4, and 
10, the Access Matrix, the Osborne 

1, the Epson QX-10, the Televideo 
TS 808, and the Morrow Micro Deci- 
sion 2 and 3. Depending on the par- 
ticular machine it runs on, Uniform 
will read and write the disk formats 
of 25 to 40 different CP/M systems. 
If you buy a Kaypro II, a limited 
version of Uniform, which supports 
fewer disk formats, comes with the 
system. 

Computer to Computer 
But what if you need to transfer 

data between computers that aren’t 
supported by such data-transfer pro- 
grams? There are more complex 
solutions involving connecting 
cables (or modems if you use tele- 
phone lines) and communications 
software. If you’ve used a modem to 
hook your home computer to a dis- 
tant mainframe or an information 
service such as Dow Jones, you have 
some idea of what is involved. But 
here, instead of transferring or 

_ “downloading” information from the 
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mainframe, you transfer information 
between microcomputers. This can 
lead to unanticipated difficulties. 
For example, when you send text 

from an Apple II to an IBM PC, the 
PC will display the text all on one 
line, like a printer that won't advance 
the paper. That’s because the PC ex- 
pects each line to end with two con- 
trol characters, a carriage return 
and a linefeed. The carriage return 
tells the display cursor to go back to 
the left side of the screen, and the 
linefeed tells it to start a new line. 
The Apple II ends each line with 
only a carriage return. 
One way to send data between Ap- 

ple and IBM micros is to use a set 
of programs called Apple-IBM Con- 
nection ($195 from Alpha Software, 
30 B St., Burlington, MA 01803; 
(617) 229-2924). The package in- 
cludes programs that run on both 
computers and handle the data 
transfer via modems and serial 

interfaces. The programs are menu- 
driven, which makes them easy for 
beginners to use. 

The Question of Language 
Bear in mind that all of these 

transfer schemes are designed for 

data, not for programs. Most com- 
mercial programs are written in a 
machine language—the combina- 
tions of 1s and Os that a particular 
computer or microprocessor under- 

stands. Thus, while you could ac- 

curately transfer the 1s and 0s of a 
program on an Osborne disk to an 
IBM PC-DOS disk, the IBM PC still 
wouldn't be able to run the program 
because its different microprocessor 
can’t understand Osborne's machine- 
language instructions. 
Of course, if a program is written 

in a higher-level language such as a 
BASIC or Pascal, you can move it to 
a new machine. If the two computers 

run different dialects of the same 

language, however, such as MBASIC 
and Applesoft BASIC, you must re- - 
vise the program before it can run 
on the second machine. 

All these methods involve time 
and money, but if you regularly use 

two different computers, you will 
probably find that implementing 
some way of transferring data is 
time and money well spent. For 
more information on the specific 
products mentioned, contact the 
manufacturers directly. 

—Dara Pearlman 

Explore the Power of 

repetitive series of operating sys- 
tem commands every time you 

power up your computer, you've 
probably said to yourself, “This is 
just the kind of task that computers 
do best. Why can't the computer 
give itself the right commands when 
I turn on the switch?” 
Consider this example. Suppose 

you have part of your system mem- 
ory set aside as a RAM disk, that is, 
a simulated disk drive that’s actual- 
ly part of your computer’s internal 
memory. Programs on the RAM 
disk will run much faster than pro- 

I you’ve been typing in the same 

Batch Processing 
grams on a regular floppy disk, but 
before the RAM disk can work, you 
have to copy all your programs from 
a floppy disk to the RAM disk sec- 
tion of memory. And remembering 
what programs to copy each time 
can be a chore. That’s where a tech- 
nique called batch processing comes 
in. 
A batch file is a series of operating 

system commands that your com- 
puter will read and execute auto- 
matically. The term is a throwback 
to the early days of mainframe com- 
puting when an operator would 
stack operating system commands 
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and data in a batch of cards and feed, 
or submit, the batch to the com- 
puter. The computer then went on 
its merry way while the operator 
watched the work flow from the con- 
sole, intervening only if a problem 
arose. | | 

In my own computer system, 
batch processing saves me a lot of 
repetitive typing. Here is the start- 
up batch file that gets my IBM Per- 
sonal Computer going every 
morning: 

QD 4/A 
PWRUPCLK 

COPY VWO.EXE C: 

COPY VW.FMT C: 

COPY VW.EXE C: 

COPY PWPWPWPW.PWP C: 

COPY PRINTER4.TBL C: 

PROKEY VW.PRO/R 

QSPOOL 4 

Cs 

VW 

My IBM makes use of 150K bytes of 
RAM on a Quadram four-function 
board used as a RAM disk. To 
prepare the RAM disk for action I 
run the Quadram installation pro- 
gram using the first command listed. 
Then to get the right time of day, 
I run the power-up-clock program in 
line 2. That turns on the Quadram 
board clock. 
Most of the time I use my com- 

puter for word processing. My word- 
processing program, Volkswriter 
from Lifetree Software, needs five 
files from its program disk to run 
from the RAM disk. So the next five 
lines of my batch file copy those pro- 
grams to the RAM disk, which my 
system refers to as drive C. 
To complete my preparations, line 

8 installs Prokey from Rosesoft, my 
trusty “keyboard enhancer’ that 
lets me redefine the keys on my key- 
board at will, and line 9 installs the 
Quadram print buffer that lets me 
go on working while my printer is 
printing. Finally, the last two lines 
of the batch file transfer control to 
drive C and get Volkswriter work- 
ing with the command VW. 
As you can see, my batch file does 

a lot of work. While my computer 
readies itself for a work session I 
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have time to sit down with a cup of 
coffee. 
Creating a batch file is an easy 

task if you’re familiar with your 
operating system. With MS-DOS, 
the popular operating system for 
computers such as the IBM PC, the 
Victor 9000, the Gavilan portable, 
and IBM compatibles, you simply 
use an editing program or a word 
processor to write a list of com- 
mands. Then, when you write the 
file to a disk, remember to use the 
extension BAT as part of the file 
name. An example would be 
START:BAT. To get the batch file 
running, you just type START. 
MS-DOS also has a special re-_ 

served name, AUTOEXEC.BAT, for 
batch files that run automatically 
when you turn on your system. MS- 
DOS looks for this file whenever you 
turn on the power or do a system 
reset. Thus, if you give your start- 
up file this name, you don’t even 
have to type in START. 

Batch Files for CP/M 
CP/M is the most popular operat- 

ing system for computers based on 
the 8-bit 8080, 8085, and Z80 micro- 
processors. The details of CP/M 
batch files differ slightly from those 
under the MS-DOS system. With 
CP/M, you use the extension SUB 
(short for “submit”) in the name of 
your batch file. A start-up batch file 
would be called START:SUB. To get 
the batch file running you type the 
command SUBMIT and then type 

the file name. To get START.SUB 
rolling, you type 

SUBMIT START 

It’s a bit trickier to get a CP/M 
batch file to run automatically. The 
process requires two disk drives and 
involves several steps. Assume that 
you have your start-up file named 
START.SUB on a disk in drive A, 
along with the CP/M utility SUB- 
MIT.COM. In drive B you place the 
disk that you want to be “self-start- 
ing”’ You then type in the following 
commands: , 

B: 
A:SUBMIT A:START 

Now look at the directory of drive 
B. You'll see a file named $$$.SUB, 
which is START.SUB with a new 
name. This version of your start file 
will now run automatically if that 
disk is in drive A when you turn on 
the power or reset the system. 
Version 3.0 of CP/M, also called 

CP/M Plus, has a more straightfor- 
ward way of creating a self-starting 
batch file. You simply give the file a 
special reserved name, as in MS- 
DOS. The reserved name for self- 
starting batch files in CP/M Plus is 
PROFILE.SUB. | 
Most other operating systems 

have sonie batch-processing capabil- 
ities. Consult your manual for the 
details and experiment. You could 
soon have even more time for that | 
extra cup of morning coffee. 

—Dara Pearlman 

Handicapping Your 
Golf Game 
I. there any amateur golfer who at 

some time hasn’t become involved 
in the two-dollar Nassau—a casual 

betting system for Saturday golfers 
that involves calculating your handi- 
cap each week? This program, which 
I’ve dubbed Handicapper, will help 
eliminate some of the haggling over 

who gets the strokes. Handicapper 
stores golf scores and computes your 
golf handicap: the number of strokes 
added to your actual score to put you 
on a par with your playing com- 
panions. 3 
According to the United States 

Golf Association’s (USGA) Handicap 

Circle 94 on inquiry card. 
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® FC to learn 
CoC econ. 
e Saves you time 
eSaves you money 

Enjoy the personal satisfaction of controlling 
your finances with Sundex Software. Anyone 
can use it for tax management, stock portfolio 
management, paying bills, or simply finding 
out where your money is going. 

All Sundex software products have on-screen 
instructions, on-screen tutorial, a ‘‘HELP” key, 
and a manual written in plain English. And, 
Sundex software is available for the most 
popular personal computers. 

Choose the programs that best match your 
needs. They can work alone or together and 
will give you full control of your personal 
late lt ele 

CERTIFIED PERSONAL ACCOUNTANT ™ — You're in 
control of your finances with the program that 
puts your entire financial status at your 

fingertips. Easily organize, analyze and 
manage your money effectively. It even ie fe 
bills automatically! 

CERTIFIED PERSONAL INVESTOR —Enjoy the 
ease, security, and savings of managing your 
personal portfolio with this program. It’s | 
designed for stock portfolio management, _ 

Te ee and tax form eli Tofoi folio as 

| PERSONAL PAYABLES™ —Take the drudgery and 
time out of bill paying with the Sundex program 
that automatically pays all your bills from up to 
10 different checking accounts and even prints 
your checks. 

Try them at your dealer today 
and see for yourself. 

THERE’S NOTHING Ne a 

SUNDEX SOFTWARE CORPORATION 

3000 Pear! Street 
Boulder, Colorado 80301 
(303)440-3600 
1-800-835-3243 
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Manual, your handicap is based on 
the average of your 10 best scores 
in the last 20 games you’ve played. 
To arrive at an exact figure, the pro- 
gram multiplies the difference be- 
tween this average and the course 
rating of a particular course by 0.96. . 
(The course rating of 69.8, in line 457 
of the program listing, should be 
changed to the rating of the course 
youre playing on.) 

Your own most recent golf scores 
should be used as data in line 800. 
The oldest scores are listed first, 
with the newest scores at the end. 
To add three new scores, for exam- 
ple, you would have to retype the en- 
tire line, with the three oldest scores 
deleted from the beginning of the 
line and three new scores added to 
the end. 
The program must have exactly 20 

scores in order to work. If you’ve 
played five games or less, USGA 
rules base your handicap on your 
best score to date. Just type in that 
score 10 times on line 800 and add 
any 10 higher scores, which will be 
disregarded by the program. For 
other situations in which you’ve 
played less than 20 games, consult 
the USGA Handicap Manual. 

—Anthony Capone 

REM *** GOLF «++ 457 INPUT “FROM THE SCORECARD (I.E. 69.8) >”-CR 1 
2 REM HANDICAPPER 459 REM COMPUTE HANDICAP 
3 REM BY ANTHONY CAPONE 460 H = (H —CR) « .96 
4 REM HAMPTON BAYS, NY | 470 A=INT(H +.5) 
5 REM 480 PRINT : PRINT 
6 DIM A(20) | 3 3 520 PRINT “YOUR CURRENT HANDICAP IS...”:A 
7 N=20 : 525 PRINT “WHICH IS PRECISELY “H 
8 FORI = 1 TON: READ All): NEXT | SOO PRINT ee ee ee ee : 
9 REM (ABOVE) READ GOLF SCORES FROM DATA LINE 800 540 PRINT : PRINT 
10 PRINT TAB( 17)“*##44%44440 08” 560 PRINT “PRESS <ENTER> TO CONTINUE” 
20 PRINT TAB( 17)“*HANDICAPPER «” 570 INPUT X$ 

| 30 PRINT TAB( 17)#+2%8 4 een ene” 580 GOTO 10 
| 40 PRINT : PRINT 599 REM FIND BEST SCORES 
| 60 PRINT “WHICH TASK?...” 600 B=1 
| 70 PRINT 610 B=2+B 
| 80 PRINT TAB ( 10)1-ENTER NEW SCORES” | 620 IFB < =NTHEN 610 

90 PRINT | 630 B =INT ((B - 1) / 2) 
| 100 PRINT TAB( 10)’2-DISPLAY SCORES & HANDICAP” 640 IF B = 0 THEN 760 
: 110 PRINT 650 FORI=1TON-B 
: 140 PRINT TAB( 10)3-QUIT PROGRAM” 660 K =| 

150 PRINT : PRINT 670 L=K+B 
| TRO PEN Teac et ae te "| 680 IF A(K) < = A(L) THEN 740 
| 180 PRINT : PRINT : PRINT : PRINT : PRINT : PRINT : PRINT 690 X = AIK) 

200 INPUT T 700 AK) = A(L) 
205 IFT<1ORT>3THEN10 © 710 A(L) = 
210 ONT GOTO 810,280,900 | : rege 720 K=K-B 
280 PRINT : 730. IF K > 0 THEN 670 
290 PRINT “THE SCORES OF YOUR LAST 20 GAMES ARE:” 740 NEXT I 
B00 PRIN te pees " | 750 GOTO 630 
310 PRINT 760 RETURN 

| 320 FORI =1TON 799 REM LAST 20 GOLF SCORES: 
340 PRINT” ““A(I):” ”: 800 DATA 89,84,87,82,88,85,89,87,88,85,82,86,86,89,89,89,92,85, 
350 NEXTI 7 83,86 
360 GOSUB 600 : : 801 REM >OLDEST-------- > -------- >-------- >-------- >-------- NEWEST > 
370 PRINT : PRINT 810 LIST 800: LIST 801 
390 PRINT “YOUR BEST 10 GAMES OF THE LAST 20 ARE:” O15" PRIN ee ee n 
BQO PRINT ttn cE aac cease "| 820 PRINT “ADD SCORES TO LINE 800 BY DELETING AT” 
410 PRINT | | 822 PRINT “THE BEGINNING AND ADDING ON THE END.” 
415 H=0 825 PRINT 
420 FOR! = 110 10 830 PRINT “REMEMBER TO SAVE THE PROGRAM” 
430 PRINT“ “:A(\);” ”: 832 PRINT “AFTER ENTERING DATA.” | 
440 H=H +All) Bo PIN ence eee ee : 
450 NEXTI | 840 PRINT “ TYPE NEW DATA LINE HERE:” 
455 H=H/ 10 | 900 END 
456 PRINT : PRINT “PLEASE ENTER THE COURSE RATING” 

Circle 69 on inquiry card. March 1984 Popular Computing 155 



RANDOM ACCESS 

It's Time to Organize 
Those Sloppy Disks! 

fairly neat desk. There were 
piles of papers, of course— 

notes, manuscripts, research 
materials—but they were neat piles, 
and I usually knew just where to 
reach for anything I needed. 
When I got a computer, I was sure 

that things would be even neater, 
with manuscripts, letters, and notes 
stored on floppy disks. Like most 
writers, I was thrilled with the way 
my word processor helped me turn 
out work. I outlined a dozen proj- 
ects, entered page after page of 
notes, and wrote letters to friends 
who hadn't heard from me for years. 
But before long, I made a disturb- 

ing discovery. I couldn’t find any- 
thing! My neat piles had turned into 

p or a writer, I used to keep a 

a NAME 

HhnaG 
Please send mea free 
copy of Inmac’s 
Personal Computer 
Support Catalog. CITY 

‘COMPANY 

ADDRESS 

Inmac Catalog Dept. 
2465 Augustine Drive 
Santa Clara, CA 95051 

STATE ZIP 
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“In California, call 1-800-547-5444 for your free catalog. 

several messy disks. Three disks and 
part of a fourth held hundreds of 
pages of letters, notes, and manu- 
scripts. When I wanted to print out 
another copy of a manuscript, I had 
to scroll through 50 or 60 items in 
a directory to find it. I had no way 
to tell for certain if a letter I wanted 
was on disk 1, 2, or 3. What would 
happen, I wondered, when I had six 
or eight or ten disks? 
Something had to be done, so I 

devised a streamlined filing system 
that enabled me to find notes, let- 
ters, and manuscripts simply. Here’s 
how it works on my dual-disk-drive 
Televideo TS 803. 
One disk, labeled Working Disk 1, 

contains my Benchmark word pro- 
cessor and a 400K-byte storage unit. 

PHONE 

Circle 97 on inquiry card. 

My other disks are all 500K-byte 
storage units. Everything—notes, 
letters, drafts of articles—is written 
on Working Disk 1. At the end of a 
work session, I copy each document 
to the proper storage disk. 
On the storage disk labeled Let- 

ters, I have titled entries in a uni- 
form fashion so the directory gives 
me a neat listing of the addressee 
and the date the letter was mailed. 
Completed articles go on another 
disk, labeled Manuscripts. Disks 
labeled Book 1, Book 2, and Book 3 
contain chapters of a book I am writ- 
ing. Another disk—Class—holds lec- 
ture notes for a course I teach. 
Research materials go on a Proj- 

ects disk. Here I had to do a little 
internal organizing to make the disk 
directory easier to read. As a news- 
paperman, I am used to giving each 
story a slug, or one-word label, so 
each separate document gets a slug 
such as Compute or Finance. 
Though this directory gets rather 
long, I can quickly scan it for 
materials on a specific project. 

To make sure that nothing is lost, 
I have a disk labeled, rather 
ominously, Ultimate Backup. One 
copy of really important manu- 
scripts, such as book chapters and 
financial records, goes on this disk, 
which is never, ever used. It is a 
storage vault from which I can 
retrieve anything really valuable. 

To provide regular backup, I have 
two complete copies of each of my 
working disks. At the end of a week, 
I back up my current working disks. 
To keep Working Disk 1 from getting 
crowded, I purge it regularly, after 
I have made sure the documents are 
properly stored. 
Now when I sit down to work, I 

slide my word processor disk in one 
drive and whatever “pile” I will be 
working on in the second drive. 
Switching piles means simply taking 
out the second disk and replacing it 
with the one I want. 
Though the computer initially 

brought confusion to my filing—or 
rather my piling—it has now enabled 
me to adapt my good old system to 
the new technology. 

-—Charles Austin 
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Do-It-Yourself Learning Games 

Software that lets you pick the questions—and the answers 

by Wells Hively 

ike many parents I am in- 
terested in using my computer 
to help my children learn. But 

I have an advantage over most 
because my professional work in- 
volves finding good educational soft- 
ware and helping schools use it ef- 
fectively. Thus my children have ac- 
cess to many educational programs. 
Having said that, I must admit 

that my children’s home computer 
programs have not specifically 
helped them with their schoolwork. 
Word processing has changed the 
world of our 16-year-old, and I’m 
sure it’s helped his grades indirect- 
ly in composition courses. But aside 
from that, few programs specifical- 
ly apply to their studies. 
Geometry tests, history tests, or 

any specific school assignments are 
too specialized for standard off-the- 
shelf software. And while the many 
delightful games and activities avail- 
able may increase children’s perfor- 
mance in school indirectly, by over- 
lapping with schoolwork here and 
there, or by strengthening general- 
ly useful approaches and learning at- 
titudes, these programs aren’t much 
help with the weekly spelling lists. 

In order for computer activities to 
help with geometry or spelling tests, 
parents and children need programs 
to which they can add specific con- 
tent, that is, make up their own 
questions and answers. Some pro- 
grams now make it easy to do that, 
and the results can be both amusing 

Illustration by Niculae Asciu 

and educational. In this review we'll 
look at four such programs. Tic Tac 
Show and The Game Show from 
Computer Advanced Ideas (CAI) in 
Berkeley, California, are successful 
question-and-answer learning pro- 
grams based on popular TV game 
shows. Master Match, also from 
CAI, and Square Pairs, part of 
Scholastic Inc’s Wizware Series, are 
based on the old card game Concen- 
tration. All four programs are de- 
signed to be customized by their 
users—parents, teachers, and stu- 
dents—for any subject and any set 
of questions. 

Tic Tac Show and The Game Show 
Tic Tac Show begins by displaying 

a, big tic-tac-toe board on the screen. 

Carol, the animated mistress of cere- 
monies, announces each player’s 
name in turn and asks which box the 
player would like to try. The player 
types in the number of the chosen 
box, which then opens wide to reveal 
a question—not just any old ques- 
tion, but one that you or your 
children have created. When the 
player types in an answer, the com- 
puter compares it with the answer 
that you have already designated as 
correct. A correct answer puts that 
player’s mark in the box; an incor- 
rect answer results in a mark for the 
opponent. The rest of the rules are 
the same as those in a regular game 

Wells Hively is editor of Hively’s Choice, an educa- 
tional software guide (Continental Press, Elizabeth- 
town, PA, 1983). 
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of tic-tac-toe. Tic Tac Show can be 
played by two people or by one per- 
son against the computer. 

Creating the questions and 
answers is fairly simple. The menu 
is easy to follow, and it isn’t really 
necessary to read the manual, al- 
though it is short and clear. For each 
item, you are given a space in which 
to write the question and another 
for the answer. When the game is 
played, the answers given must 
match exactly the answers you’ve 
typed in to be considered correct. 
Any question requiring a short 
answer can be used. Some good ex- 
amples are: Who Killed Abraham 
Lincoln? What is the formula for 
determining the mass of an object? 
In what direction do you travel to 
get from Hong Kong to Tokyo? You 
decide whether the computer should 
select questions randomly from the - 
list or in the order in which they 
were entered. 
The Game Show is based on guess- 

ing a secret word. Two animated 
quiz-team leaders and a master of 
ceremonies appear on the screen. 
The master of ceremonies “knows” 

Rea ae 

At a Glance 

Name: Tic Tac Show, The Game Show, | 
Master Match 

Type 
User-adaptable learning games 

Manufacturer 
Computer Advanced Ideas 
1442 A Walnut St., Suite 341 
Berkeley, CA 94709 
(415) 526-9100 

Price 
$39.95 each; additional subject-matter 
disks available at $19.95 each 

Format 
5% -inch floppy disk 

Computer System 
Apple Il and Apple Ile; IBM Personal 
Computer with 64K bytes of memory 
and color adapter board; should be 
available for Commodore 64 in a few 
months 

Documentation 
16- to 20-page booklets 

Audience 
Parents, teachers, and students who 
want to create their own computer drill 
and practice programs 
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a secret word that no one else can 
see. The team leaders take turns giv- 
ing hints to help their team mem- 
bers guess the secret word: “It’s 
gas.” “It’s lighter than air” tt 
doesn’t burn.” “You fill balloons with 
it.” Players on each team answer in 
turn. If the first team doesn’t guess 
the word after the first hint, the sec- 
ond team gets the second hint, and 
SO on. 
The authoring system, very 

similar to the one for Tic Tac Show, 
starts off by asking you to give the 
target word, then allows spaces for 
up to 10 successive hints. During 
play the words are presented in the 
order you list them. The game goes 
on until it comes to the end of your 
list. You will want to experiment to 
see how long a list makes a good 
game for your family. Ten secret 
words seemed about right for ours. 
The number of hints needed for each 
word can vary, depending on the 
content. 
A nice feature of The Game Show, 

in contrast to Tic Tac Show, is that 
you can have alternative answers for 
each secret word. If any word in 
your list of alternatives matches any 
word given by a player, the answer 
is scored correct. For educational 
purposes the Game Show might be 
most effective for spelling or vocab- 
ulary practice. Tic Tac Show could be 
more useful for situations in which 
specific questions have specific 
answers, such as preparing for book 
reports or studying for history tests. 
Both Tic Tac Show, and The Game 

Show come with ready-made games. 
These are no great shakes, but 
they’re useful as examples. 
Technically speaking, the games are 
attractive and engaging. The 
graphics are simple, the pace is a lit- 
tle slow, but the games hold your in- 
terest just the same. We found that 
it took about 20 minutes to learn to 
use the authoring systems for Tic 
Tac Show and The Game Show and 
another 20 to 30 minutes to make a 
game, depending on the complexity. 

Master Match and Square Pairs 
Master Match and Square Pairs of- 

fer two more opportunities to create 

your own educational games. Al- 
though at first sight they look as 
though they ought to be just as ef- 
fective as Tic Tac Show and The 
Game Show, I found them to be less 
suitable for educational purposes. 
Both games are derived from the 

old memory game called Concentra- 
tion, in which you have a very large 
number of pairs of identical pictures 
printed on small cards placed face 

' down on a table. Players take turns 
flipping the cards over two at a time 
and looking at them. If your two pic- 
tures match, you get to keep them. 
If not, you turn them back over, leav- 
ing them i in exactly the same place. 
The trick is to remember what cards 
have been turned up and where they 
are, SO when you turn up a new one 
that matches one turned up previ- 
ously, you can go back to it to com- 
plete a pair. Concentration is a good 
game for visual-memory training. It 
is hard for the computer to improve 
on the card game, but several ver- 
sions have appeared. The ones that 
stay with visual memory are useful 
enough. But the trouble comes when 
some developers adapt the formula 
to a question-and-answer format in 
an attempt to present factual knowl- 
edge. : 

In the new computer adaptations 

Se See Ca a 

At a Glance 

Name: Square Pairs. 

Type 
User-adaptable learning game 

Manufacturer 
Scholastic Inc. 
2931 East McCarty 
Jefferson: City, MO 65102 
(800) 325-6149 

Price 

$39.95 

Format 
5% -inch floppy disk 

Computer System 
Apple Il Plus and Ile; Atari 400/800: ee 
99/4A; Commodore VIC-20 » 

Documentation 
16-page booklet 

Audience 
Parents, teachers, and students who 

want to create their own computer drill 
and practice programs 



For Apples and Printers 
The Bufferboard is the original add-on buffer 
upgrade for existing interfaces. Easily installed, 
its memory power can store up to 20 pages of 
your Apple text data at a time. The Bufferboard 
accepts print data as fast as your Apple can 
send it. Then the Bufferboard trans- 
mits to your printer, while 
your computer 
races on to its . 
next task. 

The Bufferboard 
uses an available 
Apple slot and 
“Docks” onto most popular interfaces, including 
Epson, Apple and Orange Micro Grappler config- 
urations. No external power supplies, no clumsy 
boxes and cables. It’s the easiest and most eco- 
nomical way to add buffering. 

B Orange Micro 
1400 N. LAKEVIEW AVE., ANAHEIM, CA 92807 U.S.A. 
(714) 779-2772 TELEX: 183511CSMA 
© Orange Micro, Inc., 1983 

Circle 54 on inquiry card. 

o Charge Your Apple 
With Buffering! 

if you’re just adding a printer... 

BUFFERED 

The Buffered Grappler + is the most powerful 
Apple printer interface you can buy. All the mem- 
ory features of the Bufferboard have been 
merged with the smartest interface available... 
the Grappler + . The Buffered Grappler + now 
gives you over 27 different built-in features. Buffer 
expansion capability allows up to 20 full pages of 
text memory. Exclusive new features give you 
special support of Ile 80 column text, screen 
dumps for Epson graphic aspect ratios, and sup- 
port of the new Ile Double Hi Reso- 
lution Graphics. 
Other fea- 
tures you'll 
be using in no 
time include 
Dual HiRes 
Graphics, Mixed 
Mode Screen Dumps, Enhanced Graphics, text 
formatting and much, much more. The New Buf- 
fered Grappler + . So much interface power you'll 
never need anything else. 

Apple is a registered trademark of Apple Computer, Inc. 
Epson is a registered trademark of Epson America, Inc. ‘ 
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of Concentration, instead of shapes 
to remember you may get an im- 
proper fraction, and you have to look 
for the mixed number that matches 
it among many other pairs of im- 
proper fractions and mixed numbers 
presented in 12 blind boxes on the 
screen. In another example that 
comes on the Master Match disk, 
names of the states are mixed with 
corresponding diagrams of their out- 
lines to be revealed two at a time in 
the boxes, much as cards are turned 
up in the card game. You can cus- 
tomize Master Match by program- 
ming your own questions and 
answers in the boxes, but the prob- 
lem is that visual memory deals with 
the spatial relationships among the 
boxes and tends to obscure their in- 
formational content. There is no 
question-answer content that can be 
put into Master Match or Square 
Pairs that can’t be better practiced 
in games like Tic Tac Show or The 
Game Show. 
Although the same company that 

produced Tic Tac Show and the 
Game Show also distributes Master 
Match, the kids I used this program 
with found it much less enjoyable 
than the first two games. For one 
reason, there are unusually long 
waits between turns as the graphics 
trudge along. 

In contrast, I liked nearly every- 
thing about another Concentra- 
tion-type game, Square Pairs, and 
almost changed my mind about com- 
puterized Concentration games. 
Square Pairs is simple and fast 
paced. The graphics are good, but 
they don’t get in the way. At the end 
of a game, like a good teacher, 
Square Pairs uncovers the hidden 
items and lets you look at them all 
together to see what you missed. 
Square Pairs lets you play against 

another person or the computer; the 
computer doesn’t remember much 
better than you do, so you have an 
even chance. The convenient menu 
makes Square Pairs a particularly 
easy program in which to put your 
own content. 

In all respects, Square Pairs is so 
friendly you would think there must 

_ be something educationally useful to 

160 March 1984 Popular Computing 

POPULAR REVIEWS: SOFTWARE 

do with it. On balance, I still don’t 
think it can be a serious educational 
game, but it is fun to play and easy 
to customize. We composed a game 
in which the pairs were “people in 
our family” and “most hated foods.” 
Wells goes with scallops, Jenny goes 
with eggplant, Dean goes with eggs, 
Annie goes with liver, and so on. 
These high associational values 
reduced the memory load, and we 
greatly enjoyed playing. If you use 
Square Pairs that way, it enters the 
category of good rainy-day games. 
Although the developers report that 
it has been used successfully in 
many classrooms, I still question its 
educational value. 

Make It Yourself 
All in all, ’'m encouraged that a 

number of publishers are bringing 
out do-it-yourself educational games 
in a variety of formats. Such pro- 
grams meet a very real need, both 
at home and in schools. Helping stu- 
dents remember specific information 
of immediate (and perhaps tem- 
porary) importance is unlikely to go 

out of style no matter what other 
educational innovations occur. 
Everyone in the family can parti- 

cipate in making these games. Creat- 
ing a game and then playing it with 
your friends and family can be lots 
of fun. In fact, when you come right 
down to it, a child will probably 
learn more from making up the 
questions and answers for one of 
these games than from just answer- 
ing them. The old New England say- 
ing about heating your home with 
wood has an analogy here: “It 
warms you twice—first when you cut 
it and then when you burn it.” These 
computer activities can teach you 
twice—first when you create them 
and then when you play them. 
Making and playing games are pri- 

marily social activities. Thus the real 
potential of these personally adapt- 
able educational games depends on 
how they can be built into a family’s 
social life. Leaving youngsters alone 
to do it themselves will probably be 
much less effective than making it 

- an opportunity for the entire family 
to become involved. | O 

TECHNICAL TOOL/GRAPHICS 

The Graphics Kit 
A programming aid for Timex/Sinclair users 

by Shay Addams 

When I first bought my Timex/ 
Sinclair 1000 I fed it the standard 
games and home applications soft- 
ware. While the best of these pro- 
grams were either exciting or useful, 
it didn’t take me long to form my 
own opinions about features I’d like 
to see in software. This led me to do 
some programming on my own, 
which in turn led me into the world 
of graphics via the Graphics Kit. 
A programming aid, the Graphics 

Kit contains 23 machine-code rou- 
tines that let you create and manip- | 
ulate simple graphics by entering a 
few statements—no need to learn 
how to program such effects on your 
own. In fact, Graphics Kit makes 
computer artistry so easy that it 

could very well kill any incentive to 
learn graphics programming. But it 
will save you plenty of time if results 
interest you more than how-tos. 

First Things First 
You load Graphics Kit in the nor- 

mal way by entering LOAD 
‘GRTOOL. When you see the in- 
verse K appear on screen, you know 
the routines are ready and waiting 
for your commands. 
The machine-code routines can be 

manipulated by using the BASIC 
commands POKE and USR, as de- 
tailed in the documentation. Easy- 
to-use routines such as draw and un- 
draw almost instantly sketch or 
erase a Shape that you have defined 

Shay Addams is a freelance writer living in New: 
York City. ) 
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NRI Schools 
McGraw Hill Continuing 

Education Center 
3939 Wisconsin Avenue 
Washington, D.C. 20016 
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Go on line in the N : : 
world’s fastest a 
growing technology. 

NEW! DATA 

Practical training includes 
computer, modem, test instruments, 
and access to exclusive NRI 
communications network 
Satellites. ..microwave...fiber optics... 
dedicated land lines. Suddenly the world is 
communicating in a new and different way, 
via digital data systems. People talking to 
computers. ..computers to computers. . 
information is stored, retrieved, and 
relayed in nanoseconds. And an entirely 
new kind of communications is born. 

Industry, opportunities to triple 
Data and telecommunications is already a 
$150 billion industry and is expected to 
triple over the next five years. One typical 
company has grown from $85 million to 
$650 million. . .a 765% growth since 1978 
alone. The need for qualified technicians to 
install, maintain, and service this enormous 
investment in high-tech equipment is 
tremendous even now. Opportunities and 
salaries can go nowhere but up and up. 

NRI will train you at home 
You can learn at home in your spare time to 

COMMUNICATION 
TRAINING FR 

And you'll learn at your own 
comfortable pace, without 

classroom pressures or evenings away 
from your family. Over the past 70 years, 
NRI has taught the latest high-tech skills 
to almost 2 million students to become the 
world’s largest and most successful 

school of its kind. 

Hands-on training 
includes com- 
uter, modem, 
reakout box and M NRL lresicut 

NRI takes you far beyond “book learning.” 
As part of your course, you receive plenty 
of practical hands-on training that gives 
you real-world skills. You get the Radio 
Shack Color Computer, with 16K memory 
to teach you the systems and language of 
data communications plus you get an 
operating modem to let you tie in with 
world-wide communications networks. 

You build your own RS-232C 
interface breakout box, an indi- 
spensable installation and 
trouble-shooting instrument 
you'll use throughout your career. 
You receive a professional 
digital multimeter and ; 
the NRI Discovery 
Lab, where 

you 
construct 
solid- 
state circuits and 
demonstrate practic | 
applications of the theory you’ve learned. 

exam by computer link, communicate with 
other NRI students and leave messages on 
the NRI “bulletin board.” 

As part of your course, you'll also receive 
membership in THE SOURCE *", a regular 
$100 value. A phone call ties you into com- 
puters loaded with instant news, stock 
quotes, electronic mail, educational pro- 
grams, games, even discount Sheree and 
travel reservations. 

Move into the future, 
send for Free Catalog 
You can’t find training like this anywhere else 

.only NRI trains you at home for an exciting 
and rewarding career in the brilliant new world 
of Data Communications. Mail the postage 
paid card right now for our big catalog of 
high-tech electronic careers showing all the 
equipment you get, detailed lesson descrip- 
tions, and career opportunities. Look it over 
and decide where you want your future to 
grow. Act now. There’s a real need for trained 

data communications 
technicians. 
Training includes all this equip- 
ment you keep. . . 16K computer, 
modem, breakout box, digital 
multimeter and the exclusive 

NRI Discovery Lab. 

NRI SCHOOLS 
McGraw-Hill Continuing 
Education Center 
3939 Wisconsin Avenue 

“fe eat Washington, D.C. 20016 

b nid WE GIVE YOU TOMORROW. 

TRS-80 is a trademark of the Radio Shack division of Tandy 
Corp. SM aservice mark of Source Telecomputing Corp., 
a subsidiary of the Reader’s Digest Association, Inc. 
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a SS ae Learn on-line withthe _ 
exclusive NRI data network 

You'll learn what data communications is 
all about by actually becoming part of an 
operating network. Using your computer, 
modem, and terminal software, you'll go on 
line to “talk” to your instructor, take your 

f 
ie 

| become a data communications techni- 
i cian with NRI at-home training. NRI will 

start you with the basics, build upon your 
knowledge with easy-to-follow, bite size 
lessons to take you into the world of digital 
data communications. You'll learn what it 
takes to work on satellite microwave fiber 
optic, and telephone data links. 
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Only one disk guarantees safe passage through the torrid zone of drive heat. Maxell. 

A lifetime warranty. And manufac- Maxell’s the disk that many drive manu- 
turing standards that make it almost facturers trust to put new equipment 
unnecessary. 7 through its paces. It’s that bug-free. 

Consider this: Every time you take So you can drive a bargain. But in 
your disk for a little spin, you expose accelerated tests, Maxell floppys lead 
it to drive heat that can sidetrack data. the industry in error-free performance 
Worse, take it to the point of noreturn. and durability. Proving that if you can’t 
Maxell’s unique jacket construction stand the heat you don’t stand a chance. 
defies heat of 140°F And keeps your 
information on track 
And Maxell runs clean. A unique 

process impregnates lubricants ® 
throughout the oxide layer. Extending 
media and head life. How good is Gold? T’S WORTH IT 

Maxell Corporation of America, 60 Oxford Drive, Moonachie, N.J. 07074 201-440-8020 
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in a REM statement. Full-screen 
titles featuring block letters can be 
conjured up in this way. Any single 
character can compose a shape that 
you ve plotted out on paper. You can 
custom design and save a complete 
alphabet, eliminating countless 
hours of redrawing individual letters 
each time you need them. 
The up, down, left, and right rou- 

tines alter the next character’s posi- 
tion accordingly. And Graphics Kit 
lets you use the two extra edit lines 
on the screen as part of your work 
space. 
You can set up stationary back- 

grounds and foregrounds with any 
character and have objects appear to 
slide behind or in front: of them. Add 
to these routines the ability to scroll 
up, down, left, and right, with a 
screen wraparound, and you'll 
understand why I had such fun 
developing my new action game, 
Run Down the Jogger. (The Graph- 
ics Kit must be preloaded to imple- 
ment any routines in your own pro- 
grams.) 
The square routine draws squares 

and rectangles with a minimum of 
plotting on your part. Composed of 
any character, borders can be etched 

ICE ES 

At a Glance 

Name: Graphics Kit 

Type 
Graphics programming aid 

Manufacturer 
softsync Inc. 
14 East 34th St. 3 

New York, NY 10016 

(212) 685-2080 

Price 

$14.95 (plus $2.00 shipping/handling) 

Format 

Cassette 

Computer 
Timex/Sinclair 1000; ZX-81 (16K-byte 
memory expansion required) 

Documentation 
Five-page brochure, demonstration 
program on cassette 

Audience 

Anyone who wants to create smooth, 

faster graphics without first mastering 
machine code 

around the screen to enhance the 
display, though I find that the 
border blinks annoyingly while 
scrolling. 
The search-and-replace routine 

searches the screen for every occur- 
rence of any character you indicate 
and replaces it with any other char- 
acter you specify. The fill routine fills 
out any number of lines with any | 
character. And the reverse routine 
changes any characters in a defined 
screen area into their inverse video. 
Because all the routines are writ- 

ten in machine language, the pro- 
gram almost always crashes if you 
enter an incorrect POKE, so care 
must be taken in following the in- 
structions in the documentation. 

B USINESS 

‘ 

Other coding errors will provoke one 
of GRTOOLs 11 error messages, 
each of which is represented by a 
single letter. If you don’t want to 
memorize the codes, you'll have to 
keep the instructions close by. 
The five-page documentation is 

concise but lean. The self-loading 
demonstration program provided on 
the cassette gives you an idea of 
what the software can do. It’s prob- 
ably a good idea to run the demo 
before you work with the program. 
Graphics Kit places that promised 

“power” of the TS-1000 much more 
within the reach of veteran hackers 
and novice programmers alike. And 
for my part, it really helped me jazz 
up my programs. Ee 

Computer-Aided 
Design on the IBM PC 
Microcad gives you much of the design power 
of a mainframe at a fraction of the cost 

by Robert Moskowitz 

The ability to design and manipulate 
drawings on a computer once 
belonged exclusively to mini and 
mainframe systems. While Detroit 
automakers and other giant com- 
panies may have been able to afford 
such expensive setups, small engi- 
neering and architectural firms were 
forced to do without the advantages 
offered by computer-aided design 
(CAD) systems. But Microcad may 
change that for the better. 
This program from Computer 

Aided Design lets engineers and 
architects manipulate three-dimen- 
sional drawings. In effect, Microcad 
turns the IBM Personal Computer 
into a tool for designing products, 
buildings, or what have you. The 
program requires at least 64K bytes 
of RAM (random-access memory), 
two or more disk drives, and the 
color-graphics board. If you want to 
print your designs, an Epson MX-80 
F/T or MX-100 printer or a Hewlett- 

Packard 7470A graphics plotter can 
be added. 
While none of this equipment can 

be called inexpensive, the hardware 
to run Microcad is a good deal less 
expensive than full-blown systems 
for computer-aided design that often 
cost more than $60,000 per worksta- 
tion. Although, as you might expect, 
Microcad doesn’t give you all the 
speed, memory, or automatic capa- 
bilities of such dedicated systems, it 
gives you a lot of CAD power for the 
price—$500. 

Creating Graphics 
Microcad is a set of three pro- 

grams: one for entering points and 
manipulating the resulting graphics, 
a second for editing and revising the 
data, and a third for moving the 
screen images to a disk file or onto 
paper. 
The graphics program is preceded © 

by a menu that gives you several op- 

Robert Moskowitz is a business consultant living in 
Woodland Hills, California. 
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tions for creating and manipulating 
drawings: you can retrieve or store 
an existing set of data, called a 
“pointset,” that describes a figure; 
set the increment for enlarging or 
shrinking a figure; and clear the 
computer’s memory. | 
Included with the retrieve com- 

mand is the ability to append a new 
pointset to the data currently in 
memory. This feature lets you add, 
for example, a chair to an existing | 
drawing of a room. Once you append 
the chair pointset, it remains sepa- 
rate from the previous pointset un- 
til you specifically join the two sets 
of data. Thus you can manipulate the 
chair independently—change its size, 
position, and orientation—until you 
have it where you want it. 
Microcad uses virtual-memory 

techniques, which means that the 
program continually moves data to 
and from a disk file to make more 
efficient use of available memory. 
Specifically, it lets you enter up to 

resul 

4000 points for a single figure. The 
disadvantage is that if you swap 
disks at the wrong moment, data 
will be lost. 

Changing Perspective 
Once you’ve loaded a pointset, the 

screen clears and draws a plot of that 
pointset. Otherwise, the screen re- 
mains clear, ready for drawing. A 
graphics cursor highlights the cur- 
rent point. At the bottom of the 
screen is a coordinate line that shows 
the number—from 1 through 4000— 
of the current point, its x- , y- , and 
z-coordinates, and the distance from 
the last point (if any). 
You position the cursor with the 

PC’s arrow keys. Each keystroke 
moves the cursor in an increment of 
points you set from the main menu. 
You can also move Microcad’s cursor 
with nearly any light pen, joystick, 
digitizer, or mouse you have in- 
stalled. This gives you the advan- 
tage of zipping the cursor to the spot 

Prolype. Develop profes- 
sional typing skills. Quick. 
Private. Effective. Now. 

EXCEL 
EXCEL Systems Corporation - 655 Redwood Highway 
Suite 311 - Mill Valley - CA 94941 

Ask your Dealer to demonstrate the entire EXCEL SYSTEMS line for you. 
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you want and then fine-tuning its 
position with tiny increments con- 
trolled with the arrow keys. 
Other manipulation options are 

available with function keys. F'4 plots 
a new point at the current cursor 
position, and F'5 plots a line from the 
last point to the current cursor posi- 
tion. An are between the last point © 
and the current point is plotted by 
pressing C. Using these keys you 
can plot a set of points, lines, and 
curves to create just about any 
figure. : 

F'2 switches the display from a 
direct overhead view of a figure to 
a direct frontal view. This capability 
is ideal for architects and engineers, 
who need to see and show these 
views as they design and present 
their drawings to others. 

F'7 lets you rotate an object around 
the current cursor location. After 
you specify the angles of rotation for 
the x- , y- , and z-axes, the computer 
redraws the object with the appro- 
priate movement. If you want to 
change the size of an image, you 
scale it up or down by hitting the 
PgUp or PgDn keys. Hitting F9 re- 
draws the image in the new size. 

In addition, you can move back- 
ward or forward through the point- 
set with the backspace key and 
space bar. The Delete key eliminates 
one point at a time, while the Insert 
key lets you add new points or lines 
anywhere in the pointset. For large- 
scale editing, hitting the D key 
deletes all the data in a pointset 

| either before or after the current 
cursor position. 
You can also enlarge part of an im- 

age for a closer look. If you want to 
move the object, you hit M, move the 
cursor as far as you want the object 
to move, then hit M again. You can 
also manipulate the image by hitting 
Z to put the cursor at the center of 
the screen. | 
When your drawing is finished, 

you leave the graphics program and 
move to the coordinate menu, the 
plot menu, or the main menu. 

Editing 
The coordinate menu lets you edit 

a pointset directly. In this program, 

gay a 
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F'l displays a list of the pointset in 
memory, starting with any point 
number you specify. The list con- 
tains the point number and tells you 
whether the point stands alone or at 
one end of a line. You can make any 
changes you want in the list just by 
typing in the new data. 

In addition, the list contains the 
X-, y-, and z-coordinates of each 
point, plus the bearing and length of 
a line from point to point. This 
feature will appeal to surveyors and 
other professionals who deal with 
measurements in terms of bearings 
and lengths. Instead of converting 
the data to the Cartesian coordinate 
system themselves, they can simply 
enter the data and let the program 
do all the conversions automatically. 

Plotting . 
The plot menu enables you to view 

and save your drawings as screen 
images rather than as _ pointsets. 
Data you save from this menu is a 
fixed image that you can no longer 
modify. But as long as you save the 

ee ee ee en EE 

At a Glance 

Name: Microcad 

Type 
Engineering-oriented computer-aided 
design program 

Manufacturer 
Computer Aided Design 
764 24th Ave. 
San Francisco, CA 94121 
(415) 387-0263 

Price 

$500 

Format | 
One 5%-inch floppy disk 

Computer 
IBM Personal Computer with a 
minimum 64K-byte RAM, two disk 
drives, and color-graphics board; op- 
tional: graphics printer, Hewlett-Packard 
7470A plotter, and input from joysticks, 
digitizers, and light pen 

Documentation 
51-page manual with brief tutorial, in- 
dex, and sample graphics output 

Audience 
For engineers or architects needing pro- 
fessional-quality computer-aided design 
applications on the IBM PC 

pointset from which you first 
generated the image, this restriction 
poses no problem. 

_ The plot menu also gives you op- 
tions to control the printing of your 
‘graphics on an Epson MX printer or 
Hewlett-Packard 7470A plotter, in- 
cluding selectable bit-per-second 
rate, parity, and number of data bits 
and stop bits. 
Microcad gives you a choice of two 

widths and three lengths for print- 
ing an image. You can also add regu- 
lar text to an image before you print 
it. The text cannot be manipulated 
with the image; it is much like a title 
printed on a glass window in front 
of a three-dimensional object—the 
title doesn’t move as you manipulate 
the object behind it. Another useful 
feature is Microcad’s acceptance of 
Visicale DIF (data interchange for- 
mat) files for graphics plotting. This 
lets you take information from Visi- 
cale and transfer it to a pointset for 
plotting with Microcad. 

Conclusions : | 
Microcad comes with a_ short 

manual that includes descriptions of 
functions and command keys and a 
very brief index. The program is 
easy to run, but given its price, the 
documentation should provide more 
information. 

Microcad’s weak point is that it can 
be somewhat cumbersome to use. 
When you move from one program 
to another, you lose all the data in 
memory unless you’ve remembered 
to issue a save command. If you 
forget, there’s no way to retrieve 
your data. An otherwise sophisti- 
cated program should automate the 
process of switching between 
programs. 

Still, the program provides con- 
siderable design power for a 
relatively modest cost. Microcad is 
a good choice for any engineer, ar- 
chitect, or designer who wants CAD 
power without the substantial cost 
of a dedicated system. O 

SUCCESS. 
MNU- Create menus, use 
instructions, tutorials, 
demos - with winning 
results. Instant success. 

EXCEL 
EXCEL Systems Corporation - 655 Redwood Highway 
Suite 311 - Mill Valley - CA 94941 

Ask your Dealer to demonstrate the entire EXCEL SYSTEMS line for you. 
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GAMES 

Survivor 
A multiplayer game that requires true team effort 

by Richard EK. Herring 

Many so-called multiplayer com- 
puter games fall short of their prom- 
ise. They are nothing more than 
single-player games that simply 
alternate players’ turns. At least one 
program, however, is different. Sur- 
vivor, an otherwise ordinary outer- 
space shoot-’em-up, lets you and 
your friends fly the last remaining 
star cruiser in an effort to destroy 
four enemy space forts. 

Outside the walls of a fort, you’re 
a target for asteroids and enemy 
ships—either of which can ram you 
out of existence. Once you blast 

_ through the walls of a fort, you also 
have to deal with fixed gun emplace- 
ments. 
The four forts, belonging to the 

Xenogryphs, lie in a square pattern. 
No more than half a fort is visible 
on your screen at any one time. Sur- 
vivor’s “universe” is small—scrolling 
to the right past the second fort will 
wrap you back around to the first 
one. All in all, the universe consists 
of about three and a half screens in 
each direction. 

It’s a Team Effort 
Between games and after booting 

the disk, the title screen displays the 
number of players (1 to 4), level of 
difficulty (1 to 7), most recent score, 
and highest score since the game 
was loaded. All players work as a 
team flying a single star cruiser, and 
you will need one joystick for each 
player. (The Atari 400/800 allows 
four players while the Atari XL 
series and the Commodore 64 allow 
two players.) Game options include 
automatic firing fore and aft (good 

_ for one-player games) and instan- 
taneous deceleration, which stops 
your ship from drifting when you 
stop pushing the joystick. 

Richard E. Herring is an attorney for the Florida 
State House of Representatives. 
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Once you start playing, the bottom 
of the screen keeps you informed of 
your status, displaying the level of 
difficulty (used as a multiplier for 
your final score), the number of 
ships remaining, the number of 
smart bombs you have left, and your 
score. “Smart” bombs, fired by 
pressing the space bar, will destroy 
all attacking enemy ships on the 
screen. When you have used up your 
initial three smart bombs, the text 
window turns from green to red. You 
can, however, earn more bombs (and 
extra ships) by destroying a Xeno- 
eryph fort. 

Playing Tips 
In order to succeed in the game, 

you must avoid the asteroids, then 
blast into a fort and destroy each of 
its guns—they fire only straight 
ahead at regular intervals. When 
you have destroyed all the gun em- 
placements, the interior of the fort 
will self-destruct (taking your ship 
with it if you are too close to the 
walls). From there you proceed to 
the other forts, shooting or bombing 
an occasional enemy fighter, tracker, 
or launch, on the way. To add a little 
excitement, try leading an enemy 
ship into the path of an asteroid or 
a Xenogryph gun rather than 
shooting it. When you have 
destroyed all four forts, the game 
ends, rewarding you with extra 
points for leftover ships and smart 
bombs. 
One-player games, even at inter- 

mediate levels, quickly become un- 
demanding. This game is exciting 
only with two or more players. A 
second player takes over the two 
guns on your star cruiser—allowing 
them to be fired in unison forward 
and backward from any one of eight 
positions on the joystick. If a third 
player takes over one of the two 
guns, they can then be aimed inde- 
pendently. Tricky coordination is 

necessary when you add a fourth 
player who takes over as propulsion 
engineer (firing the ship’s engines), 
leaving player one to steer the star 
cruiser. | 

Special Design Effects 
Some of Survivor’s special effects 

show. careful attention to design 
details and a dedication to realism. 
Each time you fire the engines of 
your cruiser, obligatory flames shoot 
_from the rear of your ship. While the 
blocks of the space forts’ outer walls 
rotate, the attacking enemy ships 
either change shape or spin, result- 
Ing in constant motion on the screen. 
Other design aspects of Survivor, 

however, are less convincing. The 
asteroids move in set patterns— 
straight lines with 90-degree turns— — 
and never into a Xenogryph fort, 
even when the walls have been 
destroyed. Each fort’s guns fire 
toward the outer walls, but when 
those walls are gone, the gun blasts 
are contained by invisible walls. 
While stars twinkle in the sky be- 
tween the forts, after a fort is 
destroyed the stars behind it remain 
mysteriously shrouded from view. 
These shortcomings aside, I have 

to thank Survivor's author, Richard 
Carr. He has written a fun game for 
multiple players that requires team 
coordination. cleanly 

At a Glance 

Name: Survivor 

Manufacturer 

Synapse Software 
5221 Central Ave. 

Richmond, CA 94804 

(415) 527-7712 

Price 
$34.95 

Computer 
Atari 400/800 allows 4 players 
simultaneously; Atari XL series and 

Commodore 64 allow 2 players 

Format 3 
Cassette or 5%-inch floppy disk 

Documentation 
4-page pamphlet 

Audience 
Outer-space adventurers, ages 8 and up 
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computer-related books? Clear, concise writing. HELPWARE user guide, programming or 
Careful editing. And our commitment to technical reference and assembly language 
publishing only those books that help you get guide that will help you get the most out of 
the job done. Faster. Easier. More productively, your compute 

Buy Your Micro A Page At A Time. If You Love The Book, Wait Till You 
Before you invest your hard-earned money in See The Screenplay. 
hardware or software, invest in HELPWARE. Each book we publish, including our handy 

DiskGuide™ Series of compact computer 
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BUSINESS 

Statistics Made Easy 
Micro Data Analyzer is a powerful stat package 
that requires little knowledge of math 

by Karl Keller 
Cin es vi eeled deiner tale 
Working hard to bring more num- 
ber-crunching power to the people, 
microcomputer software developers 
are tackling statistical analysis, pre- 
viously the exclusive province of 
huge data-processing centers. A re- 
cent entry in this arena is Micro 
Data Analyzer (MDA), developed by 
Cambridge International Inc. MDA, 
a 12-program package, can perform 
complicated mathematical functions 
on very large sets of data. Indeed, 
its data-handling capacity is prob- 
ably the most significant feature of 

this $349 stat package. 
My first contact with MDA was 

through a direct-mail advertisement 
that claimed the program “provides 
a user-friendly environment for con- 
ducting both simple and complex 
data analyses on problems of virtual- 
ly unlimited sizes” While that 
sounds like so much hype, it is in fact 
a fair description of this package, 
which can do elaborate statistical 
math such as multiple regression 
analysis, correlation, and covariance. 
MDA will appeal especially to 

market researchers, business 
analysts, and professional statisti- 
clans. On-screen prompts make this 
program user-friendly, and most of 
the operations can be performed by 
those with little or no statistical 
background. Some of the more ad- 
vanced operations, however, do re- 
quire knowledge of statistics. The 
logit analysis program, for example, 
assumes the user is familiar with 
multinomial logit analysis—an econo- 
metrics technique that analyzes con- 
sumer or corporate decisions where 
a choice is made from a finite set of 
more than two feasible alternatives. 

MDA’s Block Structure 
MDA’s file size is limited only by 

the capacity of your disk drives, For 

example, on my Osborne 1 single- 
sided double-density disks, I created 
a file that could contain up to 192 
varlables—questions on a survey, 
Say—with 256 observations—re- 
sponses to survey questions—per 
variable. I could have altered the 
variable/observation ratio, creating 
a file with more variables but fewer 
observations or vice versa. If I had 
had double-density double-sided 
disks, I could have performed 
statistical analyses on files twice 
that size. With a 5-megabyte hard 
disk, you can handle up to 4 million 
data items, ie, variables and 
observations. 
MDA can handle ‘such large files 

because it stores the data you work 
with on disk rather than loading it 
into RAM (random-access memory), 
as some statistical programs do. 
MDA’s calculating program tells 
your computer to access the infor- 
mation on disk and then to manip- 
ulate it mathematically. 

Unlike other statistical packages, 
however, MDA does not let you save 
your calculations on disk. Your disk 
can contain data only. And once you 
move on to another calculation, the 
results of your previous calculations 
are gone from the computer. If you 
want a permanent record of your 
work, you must print out a hard 
copy. You can instruct the program 
to output the results to just the 
video screen or to both the video 
Screen and printer. The results of 
the calculations are displayed in an 
easy-to-read table telling you what 
program you've used and the name 
of the file you accessed. 
MDA organizes data into blocks, 

each of which occupies one disk sec- 
tor. Understanding the concept of 
blocks is essential, especially for | 
those who work with floppy-disk 
drives only. Unlike many programs 
that automatically expand your files 

as you enter data, MDA requires 
that you define the size of your file— 
the number of blocks your file will 
require—before you begin entering 
data. The manual provides an easy- 
to-use worksheet for determining 
the number of blocks you need to set 

_ aside for each problem you’re work- 
ing on. That issue aside, let’s look at 
what the program can do. 

Getting to Work 
Using the programs is quite 

straightforward; each has a series of 
sequential prompts that moves you 
through its segments. For example, 
if you invoke the Cfile command in 
the Create File program, MDA pro- 
vides prompts that ask you to name 
the file, the length of the longest 
variable in the file (the number of 
observations per variable), and the 
number of blocks you want (some- 
thing you’ve already figured out 
with the help of the manual). One 
minor annoyance is that while some 
of the programs let you return to 
previous user prompts, others don’t 
let you retrace your steps. 
The Read program lets you input 

data into an MDA file in two ways. 
You can enter data directly from the 
keyboard, a tedious process for 
lengthy data sets. Or you can trans- 
fer data from other files into your 
MDA file. However, you’re working 
within several constraints when you 
move data from a non-MDA file to 
an MDA file. MDA will accept data 
in binary or character files. Binary 
data must be in single-precision 
form, that is, each data item must oc- 
cupy 4 bytes. A major disadvantage 
to using binary files is that you can’t 
work on them with a word-process- 
ing program. : 
A more convenient way to enter 

data is to use a word-processing pro- 
gram to create character files. 
Through trial and error I found that 
files must be entered with a consis- 
tent number of blanks between the 
numbers. Then MDA’s Read com- 
mand, which relies on FORTRAN 
Be A a se Pee 
Kar] Keller is a Chicago-based business writer and 
coauthor of How to Raise Capital: Preparing and 
Presenting the Business Plan (Dow Jones/Irwin, 
1984), | 
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format statements to recognize the 
data in your word-processing files, 
can transfer the numbers to your 
MDA file. | 

Other Programs 
The Set program lets you create 

new variables as algebraic functions 
of old variables. Let’s say your com- 
pany has 1500 customers, and you 
know the yearly sales volume for 
each customer. You can create—Le., 
“set’—two variables, one for 1983 
sales volume and one for 1982 sales. 
volume. MDA allows up to eight 
characters for variable names, so 
we'll call those variables SLSVOL&3 
and SLSVOL8&2. You can quickly 
generate the difference between the 
83 and ’82 sales volumes by using 
the Set command to create a new 
variable—which we'll name 
DIFFINVO—using acceptable 
FORTRAN arithmetic statements. 
Thus the difference between ’83 and 

At a Glance 

Name: Micro Data Analyzer 

Type 

Software package for statistical analysis 

Manufacturer 
Cambridge Information International Inc. 
238 Main St., Suite 310 
Cambridge, MA 02142 
(617) 354-0199 

Price 

$349 

Format 
Three 5%-inch or 8-inch floppy disks 

Computers 
IBM Personal Computer and com- 
patibles including the Compaq, Eagle, 
Hyperion, and Columbia; Osborne 1 
(single- or double-density); North Star 
Advantage; Xerox 820 Model 2; TRS-80 
Models Il and 16; and Data General 
Eclipse S140; requires two disk drives, 
64K bytes of RAM, and 80-column 
printer for permanent record of data 

Documentation 
192-page manual with tutorial; appendix 
on FORTRAN formatting of character 
files; indexes of subjects, error 
messages, and warning messages 

Audience 
_Market researchers, business analysts, 
and professional statisticians working 
with very large data sets 
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’82 sales volume would take the form 
SLSVOL83—-SLSVOL82. 

In addition to simple arithmetic 
functions like this, you can calculate 
exponents and natural logarithms 
and create inequality statements. 
You can also round off integers and 
find the largest integer of a variable 
series that is less than or equal to. 
a value you specify. 
Unfortunately, some of the FOR- 

TRAN statements used in the 
tutorial contain typos. For someone 
who knows no FORTRAN whatso- 
ever, it’s particularly frustrating to 
have to deduce the correct state- 
ments from other FORTRAN state- 
ments in the manual. 
The Set program also lets you “re- 

code” categorized data, which be- 
comes a powerful analytical tool 
when used in conjunction with the 
Break program. For example, sup- 
pose you’ve conducted a survey of 
1000 households, asking each to pro- 
vide information about income, the 

| number of television sets and video 
cassette players they have, and the 
number of videotapes they’ve pur- 
chased over the past six months. 
Consequently, you have four vari- 
ables—let’s call them Housing, T'V, 
VCR, and Vidtape—with 1000 obser- 
vations for each. After entering your 
data, you can use Set to recode the 
Housing variable into a maximum of 
five separate categories—say, house- 
hold incomes greater than $5000 but 
less than $15,000, greater than 
$15,000 but less than $25,000, and so 
forth. Again, you use FORTRAN 
arithmetic statements to set up the 
new recoded variable. This new vari- 
able—we'll call it INCRANGE— 
takes on the integer values 1 
through 5. 
Now you can call up the Break 

program, which lets you create 
tables in which summary statistics 
for a list of variables are computed 
for various subsets of the data. 
Working through the Break 
prompts, you specify TV, VCR, and 
Vidtape as your list of variables; 
then you specify INCRANGE as 
your categorical variable. In a few 
seconds, you have the average num- 
ber of TV sets owned by households 

that fall in the income ranges you 
specified, the average number of 
VCRs they own, and the number of 
videotapes they’ve purchased. The 
Break program also provides stan- 
dard error and variance, as well as 
the maximum and minimum—the 
largest and smallest observation for 
that variable within each range 
you’ve established. 
MDA’ other programs churn out 

equally elaborate statistical data. 
The Stat program computes a range 
of statistical summaries for any vari- 
able and calculates the sample mean; 
the sample variance; the standard 
error (unbiased); coefficient of 
variance (unbiased); the sum of the 
squared values; the sample variance 
with mean likelihood estimator; the 
standard area with mean likelihood 
estimator; the coefficient of variance 
with mean likelihood estimator; the 
second moment around zero; and the 
minimum and maximum values of 
the variable. The Stat program can 
also produce a histogram, a diagram 
that shows the distribution of your 
variable. 
The regression program, OLSQ, 

calculates the coefficients of the 
variables, the standard errors, T- 
statistics, the R-squared, the R-bar | 
squared, F-statistics, the standard 
error of regression, the total sum of 
the squares, and the sum of the 
Squares explained. 
The COVA program provides cor- 

relation coefficients. Plot plots vari- 
ables along an x, y-axis. Tab per- 
forms cross-tabulation analysis, in- 
cluding chi-squares and degrees of 
freedom. Logit does conditional logit 
analysis. Erase, as its name implies, 
erases variables. And Print displays 
results on the video screen or prints 
up to five columns with one variable 
per column. 

Extra Features 
MDA has two versatile features— 

one typical of most statistical pro- 
grams and one atypical. Common to 
many programs, the missing-data 
entry feature is essential for 
handling large data files. It forces 
the computer to do a true analysis 
over a broad range even when some 



variables (questions on a survey) are 
missing observations (answers). 
The atypical feature is a Boolean 

function, which is created by using 
the Set command. This function 
enables you to conduct statistical 
analysis on subsamples of data, thus 
giving you greater flexibility in 
manipulating your data sets. As the 
name implies, you use the Boolean 
function to represent selected vari- 
able values by either 0 or 1. 
For example, in a survey of house- 

holds, you might be interested in the 
correlation between the highest 
level of income and the number of 
videotapes purchased. You first set 
to the number 1 all household-in- 
come variables that are greater 
than, say, $40,000. All other house- 
hold-income variables are set to 0. 
Next you instruct any of MDA’s pro- 
grams to manipulate only the data 
that is set to 1. You can then run the 
same calculations for the entire sam- 
ple, generating some significant 
comparisons. 

Documentation 
_ MDA’s 192-page manual is a step- 

by-step tutorial that guides you 
through the program’s 12 modules 
using a sample file. Although the 
manual describes the package very 
well, it does have a few mistakes. For 
instance, error messages that oc- 
curred while I was running the pro- 
gram had different codes than the 
same error messages in the manual’s 
index. A check with the company re- 
vealed that this might be a machine- 
specific problem. 
MDA is a powerful program, and 

promised upgrades (scheduled for 
release by the time you read this), 
including an analysis-of-variance 
module, a factor-analysis module, 
and changes to the Print and Read 
commands to allow reading and 
writing of DIF (data interchange 
format) files, should make it even 
more potent. The program is avail- 
able for the IBM Personal Computer 
and compatibles and a number of 
CP/M-based systems. As such, MDA 
gives a broad range of computer 
users the clout to do sophisticated 
statistical analyses. LJ 

BUSINESS 

Business Software | 
for the Model 100 
Six programs for businesspeople on the go 

by Thom Hartmann 

Since its introduction last spring, 
Radio Shack’s Model 100 portable 
computer has accompanied thou- 
sands of businesspeople on their 
travels. But until recently, users of 
the Model 100 have been confined to 
the applications supported by the 
Model 100’s built-in software. 
The Portable Computer Support 

Group hopes to overcome the 100’s 
software limitations with its Busi- 
nesspak Plus. The Businesspak Plus 
contains six programs that trans- 
form the Model 100 into a well- 

rounded portable workstation: Write 
Plus formats text created by the 
Model 100’s text editor. Expns Plus 
maintains travel expense records 
and can be used as a spreadsheet or 
budgeting tool. Put Plus is a data- 
base manager that can be used with 
the Model 100’s Addrss and Schedl 
programs. Sort Plus sorts informa- 
tion in a data file either alphabeti- 
cally or numerically. Telex Plus pro- 
vides easy access to Action Telex 
services. Graph Plus creates pie, 
line, or bar graphs based on data 

Thom Hartmann is a contributing editor of Popular 
Computing. 

Price and Technical Support Makes the Difference 
Join the Team that has Both! 

COMPUTERS: 
Apple // e Starter System 

PRINTERS 
$1499.00 

Columbia MPC Computer includes 128K, Keyboard, 2 DS/ 
DD, 320K disk drives, video card, MS-DOS, and the Super 

CALL FOR WINTER SPECIALS 
Columbia Portable Computer includes 256K, Keyboard, 2 
DS/DD disk drives, 9” monitor, and the Super 3000 Software 
Pack. 

3000 Software Pack. Epson FX-80 
Epson FX-100 
Epson RX-80 
Gemini 10X 
Gemini 15X 

CALL FOR SPECIAL SALE PRICES 
Franklin ACE 1000 with color 

Franklin Ace Pro Plus — includes ACE 1000, disk drive with 
controller, monitor, & Column card, Acewriter II, Acecalc, Da- 
taPerfect and other business programs. 

Okidata 92 

Okidata 93 
Prowriter | 

CALL FOR NEW PRODUCT PRICING | 
Franklin Family Pack includes ACE 1000, disk drive with 
controller, home financing programs, joystick, and home video 

CALL FOR NEW PRODUCT PRICING 

MONITORS 
Amdek 300 Green 
Amdek Color | 

Franklin ACE 1200 OMS System includes ACE 1200 with 
128K, CP/M Card, 2 disk drives with controller, Wordstar, Mail 
Merge, Ace Calc, Parallel and Serial Ports. 

FOR 

Elephant SS/SD 
Elephant SS/DD 
Verbatim Datalife SS/DD 
Verbatim Datalife DS/DD 

$1789.00 

$195.00 
$469.00 

Hayes 300 
Hayes 1200 

National Order Desk 

Call or Write for Free Catalog 

Circle 73 on inquiry card. 

1-800-341-1950 
TEAM COMPUTER PRODUCTS | 
109 Church Street - Suite 303 - New Haven CT 06510 

N.Y. Residents Call 

1-800-942-1935 
Ext. 88 
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CT Residents and Technical Support Call : 

(203) 777-2284 | 
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from Expns Plus. And, of course, any 
data created with Businesspak Plus 
can be saved on cassette tape. 

Text Formatting 
Write Plus brings full-featured 

print formatting to the Model 100. 
One of the principal limitations of 
the Model 100’s built-in text editor 
is its inability to define how docu- 
ments are to be printed. When you 
connect the computer to a printer, 
you can set only the line width. You 
cannot adjust margins, center text, 
or insert page breaks, and general- 
ly, the final product is not acceptable 
for business correspondence. Of 
course, while you could use the 
Model 100’s built-in modem to trans- 
fer text files to another computer for 
formatting with a word-processing 
program before printout, using a 
second computer makes the job con- 
siderably more complex. 
Write Plus, however, enables you 

to set headers or footers, insert the 
date and time into a header or footer, 
paginate, center copy, and embed in 
text any commands your printer rec- 
ognizes. The program also includes 
commands to pause between pages 

At a Glance 
Name: Businesspak Plus (actual name 
on package appears as 

BUSINESSPAK + ) 

Type 
Six business programs, including a text 
formatter, expense-account manager, 
database manager, Telex communica- 
tions, graphics, and data sorter 

Manufacturer 
Portable Computer Support Group 
11035 Harry Hines Blvd., Suite 214 
Dallas, TX 75229 
(214) 351-0564 
Price 

$89.95 plus $5 shipping 

Format 

Six cassettes 

Computer 
TRS-80 Model 100 Portable Computer 

Documentation 

120-page manual divided into easily 
readable chapters 

Audience 

Business users of the Model 100 
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or print multiple copies of each docu- 
ment. Furthermore, Write Plus 
automatically inserts an extra line 
after every paragraph, a la standard 
business letter protocol, and enables 
you to have both left- and right- 
justified margins. 

Also, many people let their mail 
accumulate for several days and then 
blitz the stack all at once, writing 
letter after letter on the Model 
100—often while traveling. The abil- 
ity to simply print the letters one 
after another would be a great con- 
venience. Instead, the letters 
created with the Model 100’s built- 
in text editor must be loaded into a 
second computer, where formatting 
commands can be inserted and a 
print command issued. With 25 
short letters this routine becomes 
tedious. 
Here Write Plus really shines by 

letting you create a print format file. 
The Model 100 can then use the 
same file to format each document 
you print out, eliminating the need 
to manually reset margins or tabs 
before going on to the next letter. 
A feature of Write Plus that tele- 

computing users will appreciate is 
the ability to format text to be 
transmitted via the modem or 
RS-232C port. Many computers re- 
quire a line-feed command at the end 
of each line; letters sent via Western 
Union, Compuserve’s E-Mail, and 
RCA’s DDD Telex service need such 
a format, as do Mailgrams and cor- 
respondence sent through The 
Source. Unfortunately, the Model 
100’s built-in text editor doesn’t in- 
sert these line feeds when it trans- 
mits data. Write Plus, on the other 
hand, can route files through the 
RS-232C port or the modem, en- 
abling you to transmit text that is 
formatted as required. 
The formatting commands are in 

plain English and can be changed 
any time by simply accessing the for- 
mat file via the text editor and 
entering the new parameters. The 
most recent format file is kept as the 
default. 
Write Plus occupies 3562 bytes of 

memory—2916 for the BASIC pro- 
gram and 646 for the format file—so 

you must save that amount of space 
after writing letters with the text 
editor before you try to load Write 
Plus. | 

Expense Reports 
Ask businesspeople who travel a 

great deal what their biggest hassle 
is, and the answer you get will in- 
variably be keeping track of ex- 
penses while on the road. Sorting 
through a pile of receipts a week 
after a trip and trying to reconstruct 
how much you spent for lunch on 
Thursday can be one of the worst 
headaches of any business traveler. 
Expns Plus offers a solution. This 

program is really a minispreadsheet 
that you can configure to match the 
expense-report format you or your 
company requires. A typical format 
could keep track of expenses for 
breakfast, lunch, dinner, tips, laun- 
dry, taxis, and phone calls. Moreover, 
the program’s spreadsheet capabili- 
ties let you set up different tables for 
budgets, projections, petty cash — 
reports, and rudimentary financial 
statements. Reports can even be 
footnoted so that unusual expenses 
can be explained. 
You can track up to 18 categories 

of expenses over a 12-day period, 
and the program automatically 
tabulates totals by category, day, or 
both and keeps track of the cumu- 
lative total for the trip. If you take 
several trips, you can use separate 
files and formats for each trip. 
The programs use of function keys 

makes it simple to operate. Simply 
by pressing the appropriate function 
key, you can display titles and foot- 
notes, replicate entries, total cate- 
gories, print a report, or clear all ex- 
pense data from memory. If you 
forget which function key does what, 
just press the Label key and the 
functions are described on the 
bottom line of the display. This 
menu-on-demand is ideal for first- 
time users and does not throw in un- 
necessary menus that might slow 
down someone familiar with the 
program. 

Iixpns Plus is considerably longer 
than Write Plus. The BASIC pro- 
gram alone occupies a full 6953 bytes 
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The Small Computer Connection: 
Telecommunications for the 
Home and Office 
by Neil L. Shapiro. Full details for 
all micro owners. “If you’re inter- 
ested in learning all about the 

read” — Today. 

#056412-4 256pp. $15.9 

a Top-Down Assembly Language ee ah ean: 
Programming for Your VIC-20™ ib — 
and Commodore 64™ 
by Ken Skier. How assembly lan- 
guage works and how to make it 
work for you — from basic con- 
cepts through useful subroutines 
and programming tools. 

#057864-8 320 pp. 
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$16.95 

o ee Word Processing Buyer's Guide 
een @ | | by Arthur Naiman. Reviews cur- are aie y THEC! RI | | rently available dedicated word : : processors, wp software, and pe- 

ripherals — shows you how to 

o tions of each system. 

~_ #045869-3 320 pp. 

The C Primer 
by Les Hancock and Morris 
Kreiger. Provides hands-on experi- 
ence that enables even a complete 
novice to write programs in the 
language of UNIX. “Clear and suc- 
cinct. . .a book that really works” 
— Personal Computing. 

#025981-x 256pp. $14.95 

Introducing the UNIX System 
by Henry McGilton and Rachel 
Morgan. A logical guide that gets 
you over the initial hurdles in using 
this powerful tool, and gives a 
practical understanding of the sys- 
tem and its sometimes cryptic 

Processing Buyer’s Guide 
by Tony Webster. Direct compari- 
sons of features and potentials, to 
help you choose the right system 
for every size business or special 

constantly growing range of infor- 
mation services, this is the book to 

evaluate the capabilities and limita- 

$15.95 

Office Automation & Word 

need — from electronic typewriters 

ce. 

cs sacha ies 
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The BYTE Guide to CP/M-86 
by Mark Dahmke. Explains each 
part of the operating system devel- 
oped for the 8086 and 8088 micro- 
processors, and the use of its 
programs and utilities. 

#015072-9 320pp. $16.95 

... for hands-on help 
when the chips are down 

TT dabes 

Guide to the IBM Personal Computer 
by Walter Sikonowiz. Goes beyond 
the manuals to help you exploit the 
full power of your IBM PC. Features 
DOS 2.0 and BASIC 2.0, andincludes 
details on the new system architec- 

_ture and expansion capabilities. 

#057484-7 352pp. $19.95 
Using your micro for business? For 
pleasure? In your profession? Whatever 
your computer connection, get hands- 
on help from the most trusted name in 
the field — BYTE BOOKS. 
BYTE BOOKS are designed to make 

the most of your computer power. How? 
By giving you guidance from dedicated, 
expert authors — with names you documentation. . to communications networks. 2 recognize. By providing practical, 

ee oe How to Buy (and Survive!) usable information written for people, 
Ava i lable wherever com puter Your First Computer not machines. By offering problem- 

books and products are sold. 
Or use this convenient coupon. 

ahs 

meni 
Please send me the following books for 15 days on approval. 
LJ Bill me. After 15 days | will pay for the book(s) | keep plus 

postage, handling, and local tax. | may return any unwanted 
books postpaid. : 

LJ Enclosed is my check/money order (including tax). McGraw-Hill 
Pays postage and handling. Full 15-day refund privilege. 

| 
| 
| 
| | 

| QTY 

| 
| 
| 
| 

P.O. Box 400, Hightstown, Nu 08520 

CODE # AUTHOR PRICE 

_ 

_— 
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: bun dealer information, call E. Crawford 212/512-4043. 7 
23-D227-2155- 

eo: BUTE BODNS "1; F 

by Carolee Nance Kolve. Every- 
thing you need to know before you 
set foot in a store! Helps you 
identify your requirements, com- 
pare costs and benefits, select the 
right computer and vendor, and more. 

#035130-9  216pp. $14.95 

solving techniques, not dry theory. And 
all in handy, high-quality formats... at 
prices you can afford. 

The IBM PC Connection: 
Telecommunications for the Home 
and Office 
by Neil L. Shapiro. Your passport 
to a universe of communications, 
convenience, and pleasure! This 
easy-to-follow guide helps you link 
up your IBM PC to today’s infor- 
mation services. 

#056419-1 224 pp. 

BUTE BODAS 
User-friendly microcomputer information 

$16.95 1221 Avenue of the Americas, Suite 26-1, New York, NY 10020 
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The Texas Instruments 
makes the best software 

Best-Seller List. 
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These best-sellers are among the most popular business software programs for 

microcomputers as reported in Inc. magazine, Syseraulliar Jie | 



Professional Computer _ 
perform even better. 
See the difference the TI Professional Computer 
can make with these best-sellers and hundreds 
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more software packages. 

Literally hundreds of third-party 
software packages are available 
for the TI Professional Computer. 
So with the TI Professional 
Computer, whether you need 
word processing, accounting, 
spreadsheets, data base manage- 
ment or advanced integrated 
programs, the best — and best- 
selling — software can help you | 
meet virtually every business and 
professional need. But before you 
consider software alone, you 
should weigh one other very 
important point: the better the 
hardware, the more you get out 
of your software. 

It’s no wonder critics have 
called it “the optimum 
personal computer.” 

Popular Computing 
October, 1983 

The TI Professional Computer's 
outstanding monitor resolution 
and 8-color graphics make best- 
selling programs like Lotus 
1-2-3™ sharper, easier to work 
with. And the fact that you can 
put three times the graphic in- _ 
formation on your screen — in 
both color and monochrome , 
— means you'll be able to 
take even greater advan- 
tage of the best graphics 
programs. For best-selling 
word processing pack- 
ages like WordStar;™ 
TI's comfortable, —_, 
typewriter-style 
keyboard is a 
natural. Anyone 

Our sharp, 8-color graphics give ‘your displays 
even more visual impact. 

familiar with a standard type- 
writer keyboard can start to work 
immediately, without re-learning 
key positions. 
Texas Instruments has developed 

forward-looking programs 
to bring you innovative, 
easy-to-use technology. 

One such package is Natural- 
Link™, TI’s exclusive natural 
language interface program. 
NaturalLink lets you access 
information from subscription 
data base inquiry 
services, such 
as the Dow 
Jones News/ 
Retrieval® 

My 

service, in plain English. So you 
don’t have to memorize special 
codes to get the outside informa- 
tion your business depends on. 

TI’s revolutionary development 
of speech recognition is another 
way TI helps you get the most 

from your software. _ 
Leading third-party software 

suppliers are developing new 
programs to take advantage of 
TI’s speech technology. In early 
1984, with Speech Command,” 
you'll be able to say things like, 
“Inventory analysis, please,” and 
have a spreadsheet displayed in- 
stantly on your monitor. Voice- 
operation will make the TI 
Professional Computer easier 
to use than ever before. 

If you’re ready for the best — 
and best-selling—programs, you’re 
ready for the Texas Instruments 
Professional Computer. Now at 
participating ComputerLand stores — 
and independent dealers. For the 
location nearest you, and answers 
to questions about your 
computing needs, call ij 
1-800-527-3500. 

TEXAS 
INSTRUMENTS 

Creating useful products 
and services for you. 

1-2-3 is a trademark of Lotus Development Corp. 

Dow Jones News/Retrieval is a registered trademark 
» of Dow Jones & Company, Inc. 

. WordStar is a trademark of MicroPro International Co 

NaturalLink and Speech Command are trademarks of 
Texas Instruments Incorporated. 

Copyright © 1983 Texas Instruments 



 Its6in One 
«~ ora Half Dozen 
~~ of the Others. 

Open Access™ breaks the software 
price barrier. 

Telecommunications This super program can perform 
virtually every managerial or 
business task you're ever likely to 
encounter. You could buy at many 
times the price, 6 individual non- 
integrated programs, but why bother 
when you can have Open Access""? 

_ SQURRN A 

Word Processing 

prensa 525 

Pe ee ee ee ee ee 
3-D Graphics 

Electronic 
Spreadsheet 

Information 
Management 

Seas 

With Open Access™ you can crunch numbers, There’s just one conclusion: At $595," OPEN 

create 3-D color graphics, write reports, transmit ACCESS™ can do more for you than any other 

data around the world, scan multiple files comparable business program on the market. Bar 

simultaneously, AveCteco uncon lnuceu Nc Telon NIE MeN But the only ne) Ot era Ns Oey 

your appointments. | is for you to see OPEN ACCESS™ work its magic : 

Open Access™ takes its name from a RELATIONAL i ae iy oo a os So pone 10240 Sorrento Valley Road 

Cite mate nea teccran Hore CeecUI COQ eT acon Cera TES ealer today, or call us at SPI, at 019-450-1526. San Diego, California 92121 

to ‘talk’ to each other. Which gives you ACCESS Bebe byA0 

to more data in more ways than any software. “Introductory Price | Telex 499-0919 

Circle 68 on inquiry card. 
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of memory, and the data files could 
easily use another 2000 to 5000 
bytes. For this reason, I reeommend 
at least 16K bytes of user memory 
for Expns Plus. 
Data files used by Expns Plus can 

also be used to create bar charts, pie 
charts, and line graphs with Graph 
Plus. While this program is flashy in 
all the things it can do, it also suffers 
from one small drawback: it sup- 
ports only Radio Shack printers. A 
quick call to the Portable Computer 
Support Group led to the discovery 
that Graph Plus will never support 
anything but the Radio Shack line of 
printers. Sources indicate that this’ 
decision was influenced by negotia- 
tions with Radio Shack to market 
Businesspak Plus through its retail 
outlets. A different version of the 
package, however, will soon be avail- 
able for the NEC portable computer 
and will work with Epson printers. 

Communications 
Telex Plus is a short BASIC 

program that provides automatic log 
on to the services of Action Telex 
Company. In addition to standard 
Telex service, you can send E-COM 
letters through the electronic-mail 
system of the U.S. Postal Service 
and Actiongrams to overseas com- 
panies that don’t have a Telex 
number. Although the program is 
designed around Action Telex’s 
system, future versions of Telex Plus 
will offer a more diverse range of 
automatic sign-on options, according 
to the manufacturer. Such additions 
will let you easily log on to RCA, 
Western Union, or any of the other 
Telex services now opening up to 
microcomputer owners. 

Database Management 
Put Plus is a database manager 

that allows formatted data input and 
easy data access. Three configura- 
tion tables come with Put Plus: one 
interacts with the Model 100’s 
Addrss program, the second works 
with the Sched! program, and the 
third acts as an inventory manager, 
Other formats can be easily de- 
signed. 
When combined with Sort Plus, 

data files can be combed, letting you 
pull out ascending or descending 
lists in alphabetical or numerical 
order. Sort Plus can sort up to 255 
names and addresses in about 20 
seconds, and a newly sorted file can 
be stored in random-access memory 
or on cassette. 

A Plus and a Minus 
The manual that comes with 

Businesspak Plus makes first-time 
use simple. After an introductory 
chapter that describes the method 
for saving and loading files to and 
from a cassette, the manual devotes 
a section to each of the individual 
programs. The reader is often en- 
couraged to call the manufacturer’s 

hot line for further information or 
advice. | 
Unfortunately, Businesspak Plus 

requires frequent fumbling with six 
cassette tapes, a problem that could 
be resolved by developing better 
mass-storage devices for the Model 
100, such as bubble memory, or in- 
troducing the Businesspak Plus soft- 
ware on a plug-in ROM (read-only- 
memory) chip. At the time of this 
writing, however, the manufacturer 
had no immediate plans to place the - 
software in ROM. 
This consideration aside, the Busi- 

nesspak Plus software set is an asset 
to any businessperson’s software 
library, and its $89.95 price makes it 
a true bargain. O 

GAMES 

Zinderneuf 
Murder on the 

Graphics enhance this mystery thriller 

by Dan Gutman 

For me the days of curling up with 
a good mystery novel are officially 
over. Now that murder mysteries 
with all their twists and surprises 
have become natural fodder for in- 
teractive computer games, I. can 
satisfy the sleuth in me in front of 
the video screen. And I’m not the 
only one who’s fond of these elec- 
tronic thrillers. Two such masterful 
all-text mystery games, Deadline 
and The Witness, have become best- 
sellers. For some of us, however, 
these all-text games are too heavy, 
and we simply don’t have the three 
or four months necessary to solve 
the crime. Hack detectives like me 
will appreciate Electronic Arts’ 
Murder on the Zinderneuf—a mur- 
der mystery that displays the scene 
on screen and thus eliminates some 
of the frustrations I feel visualizing 
and keeping track of things in all- 
text games. 
As do Deadline and The Witness, 

Zinderneuf allows your alter-ego 

detective to walk around and 
shadow suspects, search for clues, in- 
terrogate suspects, and accuse them 
of the crime. But in Zinderneuf, this 
is all represented graphically and ac- 
complished without touching the 
keyboard. You use a joystick to move 
your detective character and for all 
investigative work. 
But Zinderneuf is more than just 

another Deadline with a joystick. 
While Deadline has one victim, one 
crime, and one killer, Zinderneuf is 
different each time you play. To 
start, you have a choice of eight de- 
tectives—from the soft-spoken 
Achille Merlot to blood-and-guts 
Harry Hacksaw. Each detective 
uses different approaches and will 
get different responses ranging from 
“She's exactly how I pictured her” 
to “Buzz off!” You may select the 
kind of questions asked—blunt, flat- 
tering, friendly, shy, or confused. 
The Zinderneuf is a fictional dirigi- 
ble flying from London to New York 

Dan Gutman is a freelance writer who lives in New 
York City. 
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in 1936 with 16 passengers aboard. 
Among them are the murderer and 
his victim (whose identities vary 
with each game). Play time is 36 
minutes whether you solve the 
crime or not, and when the time is 
up, you are told who the murderer is. 

Zinderneuf’s graphics include a 
richly colored overhead view of the 
dirigible's floor plan—eliminating the 
need to draw maps and charts. The 
graphics are simple, but you get a 

_ smooth vertically scrolling view of 
the airship from the dining room to 
the engines, whose whirring noise 
becomes realistically louder as you 
move toward them. All 16 characters 
(including your alter ego) are iden- 
tified by a specific stick-like figure, 
and the suspects are constantly mov- 
ing throughout the Zinderneuf. In 
fact, these people spend more time 

- in and out of each other’s rooms than 
the passengers in a good episode of 
The Love Boat. As you search for 
clues, a text area at the top of the 
screen tells you exactly where you 
are, whom you are questioning, and 
how much time you have left. 

Caricatural Characters 
Because Zinderneuf devotes most 

of its screen space to graphics, the 
text area is too small for detailed 
descriptions of the characters, and to 

Lea ee ee OE 

At a Glance 
- Name: Murder on the Zinderneuf 

Type 
Murder mystery with graphics 

| Manufacturer 
Electronic Arts 

2/55 Campus Dr. 
San Mateo, CA 94403 

(415) 571-7171 

Price 

$40 

Format 

5% -inch disk 

Computer 
Atari 400/800/1200 with 16K bytes of 
user memory and disk drive 

Documentation 
13-page instruction manual 

Audience 

Sleuths 15 and over 
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solve a mystery successfully you 
have to know with whom you're 
dealing. Electronic Arts gets around 
this problem by including a detailed 
and readable 13-page instruction 
booklet describing all 16 passengers 
and all eight detectives, with a little 
history of the 1930s thrown in. 
The characters are further identi- 

fied by the many obvious parodies of 
well-known personalities. Detectives 
Humboldt Hause (Sherlock 
Holmes), Achille Merlot (Hercule 
Poirot), and Lieutenant Cincinnato 
(Columbo) are described almost ex- 
actly as we know the real characters, 
and the passenger list is a colorful 
collection of celebrities such as Buck 
Battle (Johnny Weissmuller), 
Veronica Marlowe (Jean Harlow), 
and Sally Rose (Sally Rand). The 
parody, however, goes a little over- 
board: Peter Sellers is probably 
turning in his grave over Chief In- 
spector Emile Klutzeau and his 
superior, Commissioner Wetfuss. 
But it’s all in good fun. 

I found the game enjoyable, with 
a few reservations. Tantalizing clues 
are scarce. All you ever pick up are 
empty matchbooks, cigarette 
lighters, tufts of hair, and jewelry— 
a few smoking pistols would juice 
this mystery up a bit. And at the end 
when you find out who the murderer 
is, I would have liked an explanation 
that ties the whole case together in- 
stead of stripped-down confessions 
like, “It was an accident. He found 
me rifling his jewelry case. There 
was a struggle ...’ I want to know 
how that cigarette lighter found in 
Natalia Berenski’s cabin ties in with 
the murder of Felicity Sucrose and 
what clues I overlooked. 
Nevertheless, the game succeeds 

in providing mystery lovers with an 
alternative to the sometimes over- 
whelming all-text adventures. Al- 
though Zinderneuf is more restrict- 
ing in what you can do and say, it is 
complex enough to be played over 
and over again without becoming 
dull. O 

BUSINESS 

Vietafile 
An integrated data-management system 
with a great deal of power and flexibility 

by Robert Moskowitz 

Integrated software is all the rage 
these days. But although a single 
system that combines many func- 
tions is an idea whose time has come, 
it’s not as original as the manufac- 
turers of some hot new products 
would have us believe. Metafile, an 
integrated software package from 
Sensor-based Systems, has been 
around in one form or another since 
1979. Now in its seventh version, 
Metafile is a proven, powerful sys- 
tem for handling text and data on an 
IBM Personal Computer, Vector 
Graphic Vector 4, or Compaq port- 
able computer. (The latest version of 
Metafile was not available at the 
time of this writing, so I used the 
sixth version of the program for this 
review.) 

Metafile includes a data-manage- 
ment, word-processing, report-gen- 
eration, and telecommunications 
program. The real power of this soft- 
ware, however, comes from its built- 
in programming language, which 
lets you create complex procedures — 
combining various functions that can 
be used by people with less technical 
expertise. Metafile is a complicated 
program, but once mastered, its 
many capabilities can speed and sim- 
plify your work. On the minus side, 
Metafile is not especially easy to 
learn, and some of its functions— 
especially the word processor—are 
less effective than those of compar- 
able stand-alone programs. 

Getting Started 
To bring up Metafile you first boot 

-PC-DOS, then place the Metafile 



disk in drive A and type Metafile. 
Actually, I had difficulty installing 
Metafile and getting it to run for the 
first time. Much of the problem was 
due to the Baby Blue board required 
for my version of Metafile to run on 
the IBM PC. However, getting the 
program to run should not be a prob- 
lem with the newer version of Meta- 
file, which does not require the Baby 
Blue board. | 
One of Metafile’s best features is 

its hierarchical system of menus and 
commands. Six or seven levels of 
menus provide a beginner with a 
complete list of options at every 
step, while an experienced user can 
bypass the menus by typing the ap- 
propriate command. 
‘The first menu you encounter, 

called the Metafile Assistant, ap- 
pears in the lower right corner of 
your screen. Its options let you ob- 
tain a disk directory, interrupt one 
function to perform another, use the 
computer as a calculator, and access 
most of Metafile’s functions. 
From the Assistant, other menus 

branch to different tasks. Let’s say 
you want to edit a letter. Picking the 
most common option, Facilities, 
leads you to the Commands menu. 
From there you pass to a Files menu 
where you choose “edit a text file” 
An Edit menu then appears that lets 
you work on text in memory, load a 
text file from the disk, or check a 
disk directory. Next, you call up an 
Edit Functions menu to adjust 
margins or make other changes. 

If you want to bypass Metafile’s 
menu structure, you just type in the 
full command, such as Edit Ltr1 
Doc, and the program whisks you to 
your work in much less time. This 
dual structure of menus and com- 
mands gives novices a full array of 
helpful prompts and menu screens 
yet lets experienced users simply 
Issue commands and begin work 
more quickly. 

Metafile’s integrated functions let 
you move easily between data han- 
dling, text editing, programming, 
and modem communications (which 
you access via the PC’s built-in Mode 
command). Although the program 
has half a dozen levels of operation, 

pressing the Esc key pulls you back 
up through the menus to the Meta- 
file Assistant menu. 
Metafile provides five different 

directory listings of your data disks. 
By selecting the appropriate com- 
mand, you can see a list of data entry 
forms, data file descriptions, com- 
mand files, text files, or all files On 
the other hand, while this range of 
choices might be valuable to people 
who understand and appreciate all 
these options, it could be extremely 
confusing to someone who just 
wants to write a letter, 

Data Handling 
Some of Metafile’s sophisticated 

data-handling capabilities require 
equally sophisticated users. For in- 
stance, you must carefully describe 
all your data before you can store it 
in data files. These descriptions are 
stored in separate files and can be 
used to create different data files 
with identical structures. You could 
store information about customers 
in one, for example, and data about 
suppliers in another. 
The Describe command lets you 

Specify each item in a record. You 
must give each item a name; catego- 
rize its contents as alphanumeric, 
numeric, or a date; specify its maxi- 
mum length; and give it a relative 
position in each record. Optional 
data descriptions let you provide a 
default value for an item, specify the 
upper and lower limits for the data, 
leave room for a comment or re-_ 
minder, and enter a table of transla- 
tions. With translations you can, for 
example, tell the computer to accept 
PA in a field but then to substitute 
“Pennsylvania” in all reports con- 
taining PA. Using such convenient 
codes and abbreviations you can 
type in a lot of data very quickly. 
You can also define formats for in- 

putting or outputting data, including 
the number of digits or letters a data 
item should contain. For example, 
you can specify how many decimal 
places the computer should print for 
items containing prices or make sure 
customer numbers contain the 
proper sequence of letters and 
numbers. | | 

PLease 
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~ COMPUTER 
ae as 

FOR HOME or 
BUSINESS...WHAT, WHEN, HOW! 

Learn how and why a computer can help you. 
Learn to write your own computer programs. 
See how easy it is to use different programs 
already available. See how they fit into your 
home or business operations...budgeting, real 
estate, bookkeeping, inventories, expenses, 
pricing, profit margins, investments, interest, 
taxes, shopping lists, vacation planning, ad- 
dresses, phone numbers, routing...hundreds 
more including foreign languages, computer 
games and graphics. Never again be at the 
mercy of a so-called “computer expert.” Know 
what really happens when you get a computer 
problem from a bank, store, loan company, oil 
company, utility or anyone else. You’ll be able 
to talk their language...understand why and 
how things happen...be able to take the offen- 
sive when you're the victim of a computer error. 

EXPERTS SHOW YOU WHAT TO DO, 
HOW TO DO IT...TO MAKE YOUR LIFE EASIER 
Everything is explained in easy-to-understand lan- guage with plenty of examples. Step-by-step di- 
rections take you through basic computer program- ming. You learn everything you need to know to use 
the computer. You'll be able to understand computer experts and talk their language...storage, systems, terminals...you’ll learn it all and much, much more. 

NOW...ALL THIS IN ONE COURSE! 
e Computer Training © Computer Programming 
e Computer Applications © Computer Games 

Find out what you need to 
know about computer operations 

TIMEX COMPUTER 
INCLUDED WITH 
YOUR TRAINING 
Plugs into any TV! 

SEND FOR 
FREE FACTS! 

r ics COMPUTER TRAINING, Dept. DK024 
[ SINCE 1891) Scranton, Pennsylvania 18515 

Please rush me free facts and color brochure 
that tells how | can learn computer applica- 
tions, programming and operation at home in 
Spare time. NO SALESMAN WILL CALL. 
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Once you’ve stored data in a file, tions you expect from most word the screen. For example, if you type 
you can access it in a variety of ways. 
First, you can call up a file and 
search for some or all of the records 
using the Find command. This com- 
mand can very quickly carry out 
sophisticated comparisons using a 
full range of logical operators. 

All records that meet your search 
criteria are treated as a separate 
subfile. You can immediately sort, 

- print, edit, or otherwise manipulate 
them without affecting other 
records in the larger data file. The 
Also command lets you add another 
group of records to the subset you 
have already identified, and the Dis- 
qualify command lets you eliminate 
records. 
For the fastest searches, you can 

designate one item in a file as a key. 
Although you can have only one key 
item at a time, you can make a dif- 
ferent item into the key whenever 

_ you want, provided no two records 
have the same value for that item. 

Metafile’s search commands oper- 
ate in a convenient circular fashion: 
If you start a search at record 10 in 
a file of 100 records, the search pro- 
ceeds from record 11 to record 100, 
then immediately from record 1 to 
record 10. In contrast, many pro- 
grams require that you retype the 
search pattern or make sure the 
computer begins searching from the 
beginning or end of the data file. 
Changes you make to data files 

can be temporary or permanent, 
which means you can estimate totals 
or experiment with data changes to 
see how they work without having 
to copy the data file. But this also 
means you can hit the wrong key 
and lose hours of work. 

Word Processing 
You use Metafile’s word processor 

for entering text and to write pro- 
cedure, menu, and data-entry-form 
files. While Metafile lacks some func- 
tions found in full-featured word pro- 
cessors, it compares extremely well 
with editors for programming lan- 
guages. 

Metafile has the usual insert and 
delete, block move and copy, search 

_and replace, and load and save func- 

182 March 1984 Popular Computing 

processors. However, you cannot 
delete a word at a time—you must 
delete either one character or an en- 
tire line. Another problem is that 
you can place block markers only at 
the beginning of a line. Most other 
word processors let you place such 
markers anywhere in the text. 

Metafile relies on embedded com- 
mands to format text for printout. 
While it’s easy to center a line, the 
right-margin justification is a little 
unpredictable, so your printed page 
doesn’t always look as attractive as 
you might expect. Also, to change 
margins in the middle of a docu- 
ment, you must move through a cou- 
ple of menus, position the cursor 
where you want the new margin, 
and then hit the proper command. 
Many other word processors let you 
enter the column number for the 
new margin instead of moving the 
cursor there. 
One of Metafile’s word-processing 

quirks is that it automatically trans- 
forms a period followed by a space 
into a period followed by two spaces. 

Procedures, Screens, and Menus 
If there's any simplicity to be 

found in Metafile, it lies in what you 
can do with its procedure files. 
These are essentially small pro- 
grams that use Metafile’s command 
language to control complex applica- 
tions. Once you set up procedure 
files, people who know little about 
Metafile or computers can operate 
the applications you’ve established 
just by responding to prompts and 
hitting one key to select options. 
This is where you'll experience the 
real power of Metafile. 
With procedure files, for example, 

you can instruct Metafile to open a 
data file, display a menu of data- 
entry options, and respond to a one- 
key selection. The program can then 
automatically display the correct 
form for data entry, update the data 
files with the entries, and print a 
report virtually by itself. 

Metafile also lets you create data- 
entry screens with relative ease. You 
first use the text editor to write ex- 
actly what you want to appear on 

“Enter your social security number 
here:” and position the cursor where 
you want it, hitting Ctrl-F signals 
the computer to prompt you for a 
variable name and use the data ele- 
ment you specify—with its previ- 
ously defined length, character, data 
type, and other attributes—in the 
data-entry screen you’re building. 
You can create as many variables as 
you want and place them anywhere 
on the screen. 
When yov’re finished, you save the 

text and associated variables as a 
forms file. Later, you type the com- 
mand Acquire, followed by the name 
of the forms file. The computer then 
displays the data-entry screen, let- 
ting you enter data directly from the 
keyboard for each item. If you have 
a data file in memory when you ac- 
tivate the forms file, you can use the 
arrow keys to move through the data 
and display the current values for 
each record. 
You use a similar approach to 

create your own menus. Simply use 
Metafile's text editor to type the text 
you want on the menu. You can place 
the menu selections anywhere on 
the screen, enclose them in square 
brackets, and save the file as a forms 
file. To activate the menu, just call 
up the file using the Select com- 
mand. The arrow keys move the cur- 
sor to the text you previously en- 
closed in brackets. Wherever the 
cursor moves, the text is shown in 
inverse video. When you hit Enter, 
the text is-executed by Metafile as 
a command. 

Other Special Features 3 
These are only a fraction of Meta- 

file’s capabilities. You can also dis- 
play or print out a file that combines 
information from your data files and 
text created with the word pro- 
cessor. Metafile can also calculate 
formulas using your data and insert 
the result in its output. | 

In addition, Metafile can address 
13 different disk drives and transfer 
data via a modem. However, the pro- 
gram provides no input and output 
buffers, no auto dial or auto answer, | 
and no file queueing—features that 
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actual screen display ‘indicates function being shown 

Chart of Accounts *Detail Budget Analysis Appointments Calendar *Spreadsheet *Income Tax 
_ *Checkbook Maintenance Summary Budget Payments Calendar Compatible with Prints forms 

Check Search Analysis *Color Chart Package Finance 1, 2 and 5 Most schedules 
Prints Checks Income/Expense Mailing List Uses Finance 1, 2 and 4 

Statements 

Net Worth Statement 

‘“°complete Personal Accountant 

Whether you’re cleaning up at home or around the of- Bolpenents and payee Calendars for scheduling your time and money. 
a 3 . é ew packages offer the ability to chart'each account in color. And only the fice, there’s NOW a COM PLETE line of money Manage CPA includes a mailing list with a 1200 name capacity*. All reports are print- ment software that will attend to all the details, while able with an 80 column printer. 
letting you see the whole financial picture. The Com- FINANCE 4 lets you determine the “what if’s” of your financia! future. With plete Personal Accountant’s exclusive combination of this easy to learn spreadsheet you’ll spend more time making decisions and 
easy to use programs give the wise investor a quick and eee eee ened pumbers. : | dependable way to control finances and plan for the FINANCE 5, The Tax Handler™, uses your files from Finance 1, 2 and 4 to com- future | plete your taxes in a fraction of the normal time. 

The Complete Personal Accountant™ line of money manage- 
ment software is simply the most comprehensive, easy to 

‘use financial software available anywhere. FINANCE 1 gets you organized with a standard chart of 
accounts adaptable to any situation. The Checkbook 
Maintenance program with full screen editing and special 
‘Help’ commands let you find any check by any field. 
You can flag tax deductibles, reconcile your bank 
statement, print checks and more. 

FINANCE 2 tells you where your money is, 
where it’s going and where it’s coming 
from. The Detail and Summary Budget pro- 
grams show exactly where you’re spending 
your money. The Income/Expense and Net 
Worth programs provide professional- 
looking statements that can be printed 
with any 80 column printer. 

| FINANCE 3 separates the CPA from the 
competition. No other finance package for 
the home or small business gives you Ap- 
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_ APPLE Ile 128K, 80 COLUMN : 
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Applied Soft Tech., VersaForm $ 389 

ne a at Artsci, MagicWindowll = ss NEW! $ 150 $ 99 
Arle MGnit ail lem Mee ETT tone $ 225 $149 

APPLE lle STARTER SYSTEMBY See Pee Alen) os en ite 
CONROY-LA POINTE [SYSTEM B] Friday (Requires CPM 80) $ 295 $199 

128K and 80 column i oY COIUME BPI Systems, GL,AR,AP,PRorINV,each $ 395 $295 
1 Micro-Sci Drive with controller Broderbund, Bank Street Writer $ 70 $47 
Filer, Utility and Apple DOS 3.3 Diskette Continental, GL, AR, APorPRea $ 250 $165 
Zenith 12” Green Monitor “Home Accountant $ 75 $ 49 

RF Modulator (for color TV) ECM $ 100 $69 

Game Paddles Dow Jones, Market Analyzer $ 350 $275 
it a ae and sound Market Manager $ 300 $235 

ank Generik Dis ettes $1,650 : " i Market Microscope $ 700 $525 
LIMITED WARRANTY: is 100% Parts & Labor for 90 days by us. st) Fox & Geller, Quickcode (fordBasell)  $ 295 $185 

DISK DRIVES VIDEO CARDS : dGraph (for dBase I!) $ 295 $185 
: mad dUtility (for dBase |!) $ 99 $ 66 

_ & CENTRAL PT.. Filer, Utility & Apple DOS $90 26) 15 + ALS, Smartermll (+ ore) $179 $139 Hayden, Pie Writer (Specify 80.col. board) $150 $ 99 
ComX, 80 Col. + 64K RAM (Ile) $ 295 $125 Howard Soft, Real Estate Analyzer || $ 195 $129 

A2. 143K Disk Drive 5 479 $ 230 Videx, Videoterm 80 col.(+ ore) $ 345 $229 Tax Preparer, 1984 $ 250 $185 
yas A82, 143K to 328K Drive $ 569 $ 429 * UltraTerm (+ ore) $ 379 $279 LUK, Letter Perfect w/Mail Merge $ 150 $ 99 
micro-sc!_ _ A2Controller Card $ 100 $ 79 Soft Video Switch (Il +) Siegon 1820 Micro Craft, (requires Z80 CP/M-Card) 

+ A40, 160K, Drive $ 449 $ 299 Enhancer Il (Il + ) 9 149. $.99 Verdict or Billkeeper $ 995 $469 
# A70, 286K, Drive $ 599 $ 299 Function Strip (I+) $ 79 $59 Micro Lab, Tax Manager $ 180 $119 

A40.A70 Controller $ 100 $ 79 __ WeHave Full Videx Line. Call. Up to 35% off. Micro Pro, (all require Z280-CP/M Card) 
Vista, Vision 80 $ 289 $199 % WordStarw/Applicard & CP/M SPECIAL $ 495 $325 

ALPS, A40, Belt Drive, 163K $ 999 $ 199 WordStar® + Training Manual SPECIAL $ 495 $239 
SUPERS TEAC, 140, Direct Drive, 163K  $ 349 $ 239 MISCELLANEOUS MailMerge™ : SPECIAL $ 250 $129 
{2HIGH TEAC, T80,Double Sided, 326K $ 449 $ 329 ALS. The CP MCardV3.0( - ore) S399 $299 SpellStar™ SPECIAL $ 250 $129 

Controller Card $110 $ 5 Z-Card( - ore) 5 169. $129 % WordStarProfessional,4Pak SPECIAL $ 895 $429 
ASTAR. RF Modulator. to use TV S 35 $25 Microsoft, Multi-Plan(CP/MorAppleDOS) $ 275 $175 

Rana Elite 1, 163K, 40 TK $ 379 $ 249 * CCS, Serial Interface 7710A $ 150 $99 Financial, Multitool (CP/MorDOS) $ 100 $ 75 
Elite 2, 326K, 80 TK $ 649 $ 399 Eastside. WildCard(copier. - ore) S140 $99 Budget, Multitool (CP/MorDOS) $ 150 $115 

as Flite3, 652K. 160 TK $ 849 § 499 Wild Card Plus $190 $139 4 Osborne/C.P. Soft, (Disk and Book) (Stat., Bus. & Math) 
wy Elite Controller $145 $ 84 Kensington. System Saver $90 $ 65 Some Common Basic Programs (75each) $ 100 $ 49 

Key Tronic, KB200 keyboard (I - ) $298 $219 Practical Basic Programs (40 each) $100 $ 49 
VISTA DiskPak V1200, 6MB Backup Sys. $1549 $1049 _ Koala, Touch Tabletw Microllustrator $125 $ 85 Peachtree, Requires CP/M & MBasic, 64K 

OVERST pe Kraft. Joystick (Ap It Il - ) S 65 $49 Series 40 GL& AR & AP, all3 $ 395 $239 
OCK SPECIALS Paddle (Ap Il Il - ) 5 50 $39 Series 9 Text & Spell & Mail, all 3 § 395 $239 

WHILE THEY LAST M&R. Sup Rian (- ore) S 50 $39 Perfect, Perfect Writer $ 495 $149 
4 Axlon, 320K RAM Disk System (+ ore) G00: S6R0.! hem Ooet ao polenta ere) wae Perfect Speller $ 295 $ 99 
* CCS, Serial Interface 7710A (Set Baud) $ 150 $ 99 Z80SottcardPlus(- ere} 5 tS was Perfect Writer/Speller2Pak $ 695 $199 
4 ComX, 16K RAM Card, 1Yr. Wty, for I + $ 179 $ 39 Soma Ue OS ee Perfect Filer $ 595 $259 
4 ComX forlle, 80Col. + 64K RAM (Ile) $ 295 § 125 © Softeardlrermiumrackiley 3995) 9908 Pearlsoft, Personal Pear! $ 295 $195 
Microsoft, 16K RAMCard for Ii + $ 100 $ 69 MickemeksDumplnge | Entel Pete Quark, Word Juggler le) § 239 $179 
Silicon Valley, Word Handler 6) $39. | *OrangeMicro-Grapplenblus(eor \asS 175 S1t9 Lexichecklle(usewiJuggler)  $ 149 § 99 
Be ListHanaller $ 50 $35 16K Buffer Board for Grappler - $175 $119 Sensible, Sens. Speller, specify80Col.Brd. $ 125 $ 85 
Videx, Videoterm, 80 column card for ||+ $ 345 $229 Buffered Grappler i 16K S 245 $179 Sierra/On-Line, ScreenWriter Professional $ 200 $135 - 

Paymar. Lower Case Chip (II ~ ) SoUn as oo ScreenWriter || $ 130 $ 89 
RAM EXPANSION *PCPI.Appli-Card, 14features 6Mhz $375 $275 The Dictionary NEW! $ 100 $ 69 

4 ALS, ADDRam (II) 16K $100 $ 59 o ee ee : ae . tis ie NEW! $ 230 a 
ve D 125 ilcon Valley, Word Handler $ 60 $39 

Sey eee by ey tek : a : 39 %* Saturn Systems, Accelerator || 5 599 $449 * List Handler $ 50 $35 

4c Microsoft, RAMCard (I +) 16K $ 100 $ 69 STC/Softec. The Creator $ 200 $139 Software Publishing, PFS: File $ 125 $ 84 
4 Saturn Systems, RAM Card (II +) 32K § 249 $169 TNC are ae Ce) ee ee Dee 

RAMCard/II +) 64K § 425 $299 Liu A ieee Nee ae PFS: Graph $ 125 § 84 
RAM Cardi’ 126K $699 $999 | Videx PsIOI Card 5 209 $169 

- 4 Axlon RAM Disk System (+ or e)320K $1000 $650 m a 

_ All Mail: P.O. Box 23068; Portland, OR 97223, Include telephone number and double check your figures for SI&H. 

ORDERING INFORMATION AND TERMS  Allitems usually in stock. Cashiers Checks, Money Orders, Fortune 1000 Checks and Government Checks, we immediately honor. Personal or other 

Company Checks allow 20 days to clear. No. C.O.D. Prices reflect a 3% cash discount so ADD 3% to above prices for VISA or MC. For U.S. Mainland, add 3% ($5 minimum) for shipping, insurance and handling (SI&H) by 

UPS. UPS ground is standard so add 3% ($10 minimum) more for UPS Blue for SI&H. Add 12% total ($15 minimum) for SI&H for US Postal, APO or FPO. For Hawaii, Alaska and Canada, UPS is in some areas only, all 

others are Postal so call, write, or specify Postal. Foreign orders except Canada for S,1&H add 18% or $25 minimum for SI&H except for monitors add 30% or $50 minimum for SI&H. Prices subject to change, typo errors, 

and availability so call to verify. All goods are new, include warranty and are guaranteed to work. Due to our low prices and our assurance that you will get new unused products, ALL SALES ARE FINAL. Call before return- 

ing goods for repair or replacement. Orders received with insufficient SI&H charges will be refunded. ORDER DESK HOURS 6 A.M. to 6 P.M. PST, Monday through Friday and 10 to 4 Saturday. 6 A.M. here is 9 A.M. in New York. 

OU R REFERENCES : We have been in computers and electronics since 1958, a computer dealer since 1978 and in computer mail order since 1980. Banks: 1st Interstate Bank, (503) 643-4678. We belong to 

the Chamber of Commerce (503) 644-0123, Better Business Bureau and Direct Marketing Association, or call Dunn and Bradstreet if you are a subscriber. Fastrak * and Generik™ are trademarks of ComX Corporation. 
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Stoneware, DB Master Version 4.0 
DB Utility | or II 

System Plus, GL, A/P, & A/R, 3 Pak 
‘ Videx, Applewriter II preboot disk 

Visicalc 80 col. preboot disk 
UltraPlan (specify board)) 

VisiCorp/Personal Software. 
Visicalc 3.3 
Visicalc Enhanced (Ile) 
VisiFile or VisiDex, each 

NEW! 

$ 350 

$ 995 
$ 20 
$ 50 
$ 189 

$ 250 
$ 250 
$ 250 

B: 99); $ 
$ 229 

69 
$ 555 
$ 
$ 

15 
39 

$ 129 

$ 169 
$ 179 
$ 179 

Ona a eS! 
Beagle, Apple Mechanic: $305 $722 

Double-Take $ 35 $ 25 
Typefaces (Req. Ap. Mechanic) $ 20 $ 15 
DOSS Boss or Utility City, each $ 30 $ 22 
Tip Disk #1 $ 20 $ 15 
ProntoDOSS $ 30 $ 20 
Alpha Plot DeceO Ora er. 

Central Point, Filer, DOS 3.3 and Utility $ 20 $ 15 
* Copy II Plus (bit copier) $ 40 $ 30 
Einstein, Compiler, for Applesoft BASIC $ 129 $ 85 
Epson, Graphics Dump Gos Saeo. 20 
Hayes, Terminal Program $100 $ 65 

& Insoft, GraFORTH by Paul Lutus $ [oe 9059 
Microsoft, A.L.D.S. $ 125 $ 75 

Cobol 80 $ 750 $ 559 
Fortran 80 195 $ 149 
COMPLETE LINE IN STOCK 

%& Omega, Locksmith (bit copier) $100 $ 75 
Penguin, Comp. Grphcs. Sys. NEW! $70 $ $3 

~ Graphics Magician NEW! $ 60 $ 41 
Phoenix, Zoom Grafix $ 40 $ 34 
Quality, Bag of Tricks NEW! $ 40 $ 29 

|HOME & EDUCATIONAL __ 
Beagle Bros., Beagle Bag $30 -$: 22 
Broderbund, Choplifter $) 85 $126 

Arcade Machine $ 60 $ 40 
Lode Runner § 35" 825 
Apple Panic $y280 eoreet 

BudgeCo, Pinball Constr. Set $2 4OA8 227 
+ Continental, Home Accountant $ 75 $ 49 

Datasoft, Aztec or Zaxxon, each $ 40 $ 27 
Edu-Ware, (Large Inventory) Call 
Einstein, Memory Trainer $ 90 $ 70 
Hayden, Sargon II (Chess) $ 35 $ 29 
Infocom, Zork |, II, or lll, or Starcross, each $ 40 $ 27 
Koala, Fullline instock, CALL Call 
Learning Co., (Large Inventory) Call 

Lightning, Mastertype $ 40 $ 27 
Micro Lab, Miner 2049er SAO nome en 
Sierra/On-Line, Ultima $ 60 $ 40 
Sir-Tech, Wizardry $ 50 $ 39 
Spinnaker, Kindercomp $ 30 $ 20 
Sub Logic, Flight Simulator II $ 50 $ 37 
Terrapin,Logo $ 150 $ 99 
OTHER BRANDS AND PROGRAMS IN STOCK. CALL. 
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IBM is a trademark of IBM Corporation. 

256K 
IBM-PC 

system Includes 
Two 320K Disk Drives by CDC 

90 Day Warranty By Us 

Call For Details And 
Configurations 

amet 

ea 

for the 
_ IBM-PC or XT eee ee ee a _ DRIVES “* ACCESSORIES 

gE 

‘g eS 

CONTROL 
DATA OR landan 

320K/360K DS DD DISK DRIVES 
With Detailed Installation Instructions 

60 Day Warranty by Factory Authorized Distributor 

$229 $239 For One. 

$199 
HALF HEIGHT 

Same as now 
installed by IBM. 

MAYNARD LIST OUR 
PRICE PRICE 

Floppy Drive Control Brd.forupto4 drives $ 195 $ 165 
same with ParallelPort $ 275 $ 205 

R AN A 2.5Meg5” Drive System (Jan) $1550 $1195 
, 20 Meg Hard Disk System Call 

QUADRAM 6 Meg, Removable $2295 $1795 
QU ADISK Meg, see $1995 $1595 

12 Meg, Fixe $2250 $1750 
ALL SER 20 Meg, Fixed $2650 $2050 

27 Meg, Fixed $2895 $2295 
72 Meg, Fixed $6500 $4950 

VISTA IBM-PC XT 6MB Backup 
$1549 $1049 for Hard Disk, V1200 

Circle 88 on inquiry card. 

“THE IBM-PC SUPPLY CENTER - 
LIST — OUR 
PRICE PRICE 

MEMORY CHIP KITS tenon cous memory cards or 
mother board. 100% tested. With 90 day warranty. 

%& 64K Kit, 200NS, 9 chips, 4164 $50 $ 45 
16K Kit, 200NS, 9 chips, 4116 (forPC-1 motherboard) $50 $ 16 

AMDEK 4-|N-1 Multiple Board, Color 
» Graphics, Mono, 128K $ 599 $ 519 

ComboPlus, 64K S/P/C $ 395 $ 279 
ComboPlus, 256K, S/P/C $ 695 $ 475 
MegaPlus ll, 64K, 2-S/P/C $ 495 $ 345 
MegaPlus Il, 256K, 2-S/P/C $ 795 $ 495 
256K MegaPlus || Expander $ 395 $ 295 
SixPakPlus, 64K; S/P/C $ 395 $ 295|* 
SixPakPlus, 256K, S/P/C $ 695 $ 495 
SixPakPlus, 384K, S/P/C $ 895 $ 595 
1/0 Plus ll, 2S/P/C/G $ 315 $ 195] 
PCnet™. LAN Kit $1490 $1290 

CCS SuperVision, monochrome board $ 850 $ 680 
Z/Plus 64, fastZ80B, 64K paraport + $ 875 $ 695 

x(‘om 256K RAM Card with Fastrak™ RAM disk emulator 
C Xx and spooler software. $ 695 §$ 256 

CURTI PC Pedestal™ for Display $ 80 $ 65 
13109 foot keyboard cable $ 50 $ 35 
Vertical CPU “System Stand” $ 25 $ 19 
Monochrome Ext. Cable Pair $ 40 $ 30 

HERCULES monochrome Board $ 499 $ 349 

Key Tronic, ka5150, sid. keyboard $ 269 $ 199 

KoalaPad™ $ 150 $ 109 
Hoala Programmer's Guide $ 15 $ 12 

MAYNARD. Multifunction (6) Card, MFC $89 $ 79 
Modules for A card Call 
SandStar,noRAMcard $ 199 $ 169 
SandStar, 256K Card $ 499 $ 395 

SLURS 

a 

NN TO USE IT} 

OUR | 
PRICE PRICE 

MICROSOF RAMCard 256K $ 550 $ 385 
SystemCard 256K.  $ 395 $ 275 
SystemCard 64K $ 625 $ 435 
Mouse $ 195 $ 145 

MOUSE SYSTEMS, PC Mouse w/software $ 295 $195 

ORCHI PCnet™, Starter Kit, LAN $1490 $1190 
» PCnet™ Circuit Board Kit $ 695 $ 545 
Monochrome Graphics Card $ 499 Call 

ColorPlus, 16 color brd. w/Para Port $ 475 $ 375 

Quadiink NEWEST VERSION $ 680 $ 485 
Quadboard, no RAM, expandable to 256K $ 295 §$ 215 
Quadboard 64K, expandable to 256K $ 395 §$ 279 
Quadboard 256K, 6 function $ 595 $ 395 
Quadboard Il, no RAM, expand to 256K Call Call 
Quadboard II, 64K, expandable to 256K $ 395 $ 285 
Quadboard II, 256K, 6 function $ 595 $ 395 
Quad 512+, 64K plus serial port $ 325 $ 265 
Quad 512+ , 256K plus serial port $ 550 $ 420 
Quad 512+, 512K plus serial port $ 895 $ 625 
Quadcolor|, board, 16 colors $ 295 $ 225 
Quadcolor II, board, use with Quadcolor | $ 275 $ 209 
Quadchrome, 12” RGB Monitor -$ 795 § 499 
Quadscreen, 17”, 968 x 512 Monitor $1995 $1595 

~ Microfazer, w/Copy, P/P, 8K, #MP8wiP.S. $ 189 $ 129 
Microfazer, w/Copy,P/P,64K, #MP64w/P.S. $319 $ 219 
Microfazer, w/Copy, P/P, 128K, #MP128wiP.S. $ 465 §$ 295 
Microfazer, Snap-on, 8K, P/P, Epson, #ME8,w/P.S.$ 179 § 145 
Microfazer, Snap-on, 64K, P/P, Epson, 

#ME64, wP.S. $319 $ 235 
All Microfazers are expandable, (w/copy to 512K) (Snap-on to 64K) 

1st MATE, 64K $ 389 -$ 295 
Tecmar {stMATE, 256K $ 589 $ 439 

Graphics Master , Call 

TG PRODUCTS Joystick $ 65 $ 49 
WICO, IBM-PC Mouse $ 100 $ 69 

* Means a BEST buy. 

AD #987 
©1983 by Conroy-LaPointe, Inc. All rights reserved. 

INVENTORIES c 

\ CHIP & MEMORY | 
SPECIAL 

| 

hy A ey 
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Prices and availability subject to change. Call. 

$45 
64K CHIP KIT 

9 Each. 4164. 200 ns. MEMORY EXPANSION. 
90 Day Warranty by us. 

$256 $239 Two or more. 

256K RAM BOARD 
Fully Compatible. 2 Year Limited Warranty by Comx. 

With Fastrak RAM Disk Emulator and Spooler Software. 
Works on DOS 1.1 or 2.0. 

UTILITY & SYSTEM 

HOME & EDUC 

NATIONAL 

ORDER DESK TOLL FREE 

(800) 547-1289 
Order Desk Hours: 6AM to 6PM PST 

Hot Line For Information 

On Your Order 

[503] 245-1030 

Oregon TOLL FREE 
[800] 451-5151 

Portland: 245-6200 
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OTUs 
Lotus 12 3” and Dataproducts P Series 
color printer are the best combination 
for any business assignment. 
Everyone's talking about the best software package on 

the market, the Lotus 1 2 3. Dataproducts wants 
you to go one step further with their P Series 
color printer. | 

The versatile P Series translates the 
wealth of information generated by, 
the Lotus 1 2 3 into brilliant full 
color charts, graphs and text. 

It delivers a full page of 
text quality print in nothing 
flat while its sheet feeder auto- 
matically prevents loading hassles. 
And the P Series uses pin feed or plain 
paper and has the brains to fill every 

appropriate line with crisp, 
sharp copy, even if it has 

to justify to do it. And the P Series 
color printer has dual speed capability 
for correspondence quality output for 
word processing applications, and high 
speed output for draft or spreadsheets. — 

The Dataproducts P Series color 
printer. And the Lotus 1 2 3. There's 
no better combination on the market. 
For more information go 1234 to your 
nearest computer store and ask about 
our P Series color printer, or call 
Dataproducts, 1-800-258-1386. 

Dataproducts computer printers 
Nobody puts ideas on paper so many ways. 

Dataproducts, Route 13 South, Milford, N.H. 03055 1-2-3 and Lotus are trademarks of Lotus Development Corporation. 
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POPULAR REVIEWS: SOFTWARE _ 

really make a communications pack- 
age convenient and useful. Metafile, 
though, can access a remote disk 
drive connected by modem over tele- 
phone lines. | , 

Metafile’s transfer capability lets 
you switch records from one file to 
any of five files you have active at a 
time. You can also restructure a file 

- using the Describe command. If you 
redescribe a file with existing data, 
new data items must be entered 
manually, but the computer will not 
delete data even if you remove a data 
item from the file. 
Metafile has dozens of built-in 

functions. It automatically converts 
calendar days to dates or day-month- 
year notation to fully written dates. 
The program does calendar math, 
such as adding or subtracting a num- 
ber of days to or from one date to 
find another date. These manipula- 
tions are important in financial cal- 
culations for which you want to 
know the date 60 or 180 days from 
today, for example, or the number of 
days between two dates. 

Metafile can also convert binary to — 
hexadecimal numbers and vice 
versa. It calculates logarithms and 
performs the usual mathematical 
computations and logical compari- 
sons. In addition, Metafile can deter- 
mine if a data element contains a 
particular character and can then 
perform the appropriate command. 

Limitations 
Despite its ability to create pro- 

cedures files that make its operation 
simpler, Metafile itself is quite com- 
plex. You can rapidly become con- 
fused by its proliferation of features, 
options, and possibilities, which can 
turn even the smallest job into a sig- 
nificant undertaking. Without the 
dual structure that lets you bypass 
the menus, Metafile would be intol- 
erable. Even with it, though, you 
may have some difficulties. For 
example, the progam provides no 
prompts for some of the report for- 
mats. If you don’t know exactly what 
commands and options to use, you 
might have to discover them by trial 
and error. | 

File names can have only eight 

characters and do not allow spaces 
or even hyphens, which seems un- 
duly restrictive for a sophisticated 
program that can handle so many 
different applications. One user I 
talked with set up a procedure file 
to create a menu-style directory that 
enables you to write detailed de- 
scriptions of each file on a disk. Such 
a program should be included on 
every Metafile program disk. With- 
out it, you'll probably want to use 
alphanumeric codes instead of sen- 
sible file names and keep a separate 
list of coded file names and what 
they contain. | 
Users with floppy-disk systems 

will feel very confined by Metafile's 
requirement that every data file be 
complete on one disk. The program 
is intended for use with massive on- 
line memory, so those users without 
it will wish Metafile had some pro- 
vision for linking data disks and ex- 
panding files. 
Another surprising limitation is 

that Metafile accepts only com- 
mands typed in uppercase char- 
acters. 7 

Documentation 
Metafile comes with hundreds of 

pages of documentation. Unfortu- 
nately, the manuals do not explain 
the programs’ features, commands, 
and operations as clearly and in- 
terestingly as I’d like. While the 
documentation is fairly complete, it’s 
hard to read. Despite the tables of 
contents and two indexes, I had 
problems using the manuals for 
quick reference. 
One of the biggest difficulties with 

Metafile’s documentation is the 
author’s propensity for inventing 
new words and usages when perfect- 
ly acceptable ones already exist. For 
example, the manuals say “facilities 
station’ instead of “computer sys- 
tem,” “eject a page’ rather than 
“form feed,’ and “report” in place of 
“print a page of text.’ 

The Balance Sheet 
A very powerful and capable pro- 

gram, Metafile offers a wide range 
of built-in functions, useful program- 
ming commands, and many auto- 

matic features. While novices may 
have a hard time learning to use it, 
experienced computer users might 
never reach the limits of what Meta- 
file can accomplish. — 
Although you might find it difficult 

to learn to use Metafile, it is prob- 
ably easier to learn than the three, 
four, or five stand-alone programs 
you’d need to match its capabilities. 
And Metafiles dual structure of 
menus and explicit commands lets 
you learn the program at your own 
pace and work more quickly in the 
command areas you know well. 

Metafile’s weakest links are its 
word-processing and telecommuni- 
cations programs. Its most powerful 
component is its programming lan- 
guage. Metafile will probably prove 
most useful to people who need 
sophisticated, programmable data- 
handling capabilities and have diffi- 
cult, tedious calculations to perform. 
If youre in this group, Metafile 
merits your consideration. O 

At a Glance 

Name: Metafile (version 7.0) 

Type 
Integrated data-handling and 
word-processing program with 
communications 

Manufacturer 

Sensor-based Systems 
15 East Second St. 

Chatfield, MN 55923 

(507) 867-4440 

Price 
$995 

Format 
One 5%-inch floppy disk 

Computer 
IBM PC and XT, Vector Graphic Vector 
4, and Compaq with a minimum of 
128K bytes of memory and 2 disk 
drives; hard-disk drive, printer, and 
modem are optional 

Documentation 
200-page reference manual; 130-page 
user's guide to word processing and 
record management; and 130-page 
user’s guide to programming and 
applications 

Audience 
For reasonably sophisticated computer 
users who prefer integrated software to 
stand-alone programs 
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Remember when 
“Made in Japan” was a 
joke? 
~~ Now “Made in Japan 
is a mark of excellence on cars, 
Stereos, cameras, television sets 
and many other products. And 

“Made in America’ is seen less 
and less. ees 

Why are other countries, like 

with 
industry, Keeping them in the 
Classroom. Right now, 10 per- 
cent of all full-time engineering 
faculty positions are unfilled, 
Creating overcrowded classes. 
And threatening the quality of 
education. 

Colleges need money to 
help students earn graduate 
degrees. And just as important, 
fo continue vital research. 

Japan, produc- . 50 please 
ing better iF FROUGH make sure your 
products? A company gives 
Dig reason is as much as it 
their growing GO0D can to the © 
supply of colleges of its 
quality engi- ENGINEERS choice. 
neers. These g Its the only 
countries are ARP | WADE way your busi- 
now producing ness will have 
more of the oe AMERICA all the new 
people who , ¥ || engineers—and 
make the prod- Ws AT WILL new ideas— it 
ucts—more : 
good engi- BE? | 
neers, physical 
scientists and 
mathematicians. 

50 how can we continue to 
compete with countries like Japan 
and West Germany? One impor- 
tant way is by making sure our 
colleges and universities can keep 

_ producing enough good engi- 
neers and scientists. 

And that requires money— 
money to help colleges fight sky- 
rocketing costs. 

Colleges need money to make 
professors’ salaries competitive 
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will need to 
compete against 
the world. 

And the best way to keep 
“Made in America’ a sign 
of quality. 

Send for our free booklet, “Guidelines— 
How to Develop an Effective Program of 
Corporate Support for Higher Education.” 
Write CFAE, 680 Fifth Ave., New York, NY 
10019. 

Help preserve American 
know-how. — 
Give to the college 
of your choice. 
AX@fl A public service of this magazine 

Counci and The Advertising Council. 
rN 

cr Council for Financial Aid to Education, Inc. 
AE 680 Fifth Avenue, New York, N.Y 10019 



RECREATIONAL COMPUTING 

Finding the Fakes. 
Can you tell which of the 10 bags contains the counterfeit coins? 

by Michael W. Ecker 

was watching an old rerun of 
Columbo the other night in which 
Peter Falk had to solve an ex- 

tremely difficult riddle to outwit a 
murderer. The riddle, which I’d like 
to share with you, is patterned after 
a popular Mensa riddle. (Mensa is an 
organization dedicated to the intel- 
lectual advancement of its members, 
all of whom have IQs in the top 2 
percent of the nation.) Let’s see if 
you can succeed, as Lt. Columbo did, 
in solving this riddle. Here’s how it 
goes: 
You have 10 bags, each containing 

at least 10 identical gold coins that 
weigh 100 grams apiece. All the 
coins in one bag, however, are coun- 
terfeit, and each of the fakes weighs 
exactly 1 gram less than a genuine 
coin. You have a very sensitive 
weighing device, which is your only 
means of determining the weights of 
the coins. Using as few weighings as 
possible, you must figure out which 
bag has the fake coins. Can you 
write a program that solves the 
riddle? 

Mathematical Master Mind 
Remember the programming chal- 

lenge I offered last month involving 
the Master Mind-like guessing 
game? Well, as odd as it may seem, 
the mathematics involved in the 
solution to that game provides a 
valuable clue to this month's bag-of- 
gold riddle. 

Last month’s guessing game re- 

quired that you write a program to 
have your computer randomly pick 
five whole numbers from 1 to 99 and 
then provide feedback as you try to 
guess the five numbers in as few 
tries as possible. The feedback con- 
sists of one number only, which is 
calculated by multiplying the first 
number you guess by the first hid- 
den number, the second number you 
guess by the second hidden number, 
and so on through all five numbers, 
and then adding the five products. 
For example, if the computer picks 
the hidden numbers 2, 4, 2, 20, and 
6, and you guess 10, 0, 1, 5, and 1, 
the computer should calculate 2 x 
100+4x0+2x1+20x5+6~x 
1=20+0+2+ 100+ 6 = 128. 
All you would see, of course, is the 

result of the computer’s calculations, 
128. | 
Because there are so many ways 

that 128 can occur, it seems difficult 
to believe that this number alone 
could provide much feedback at all. 
Yet there is a way. The program 
listing on page 190 lets you play 
Mathematical Master Mind as the 
code breaker against your computer 
as code maker. 
The key to the solution—and this 

is the concept that gives you a big 
clue to this month's puzzle—involves 
finding a way to “tag” each in- 
dividual number. The simplest way 
to do so in Mathematical Master 

Contributing editor Dr. Michael W. Ecker is Assis- 
tant Professor of Mathematics at Worthington 
Scranton Campus, Pennsylvania State University. 
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Mind is to make a guess that filters 
out the other four numbers. For in- 
stance, how about guessing 1, 0, 0, 
0, 0? (Remember, your guesses are 
not restricted to the range of 1 to 99, 
even though the five hidden num- 
bers are.) If the five hidden numbers 
are denoted by A, B, C, D, E, do you 
see that the feedback provided will 
be A? For instance, if the hidden 
numbers are 34, 22, 89, 45, 9, the 
computer will tell you that the clue 
is 34, from 1 x 834+ 0 x 22+0~x 
89 +0 x 45 + 0 x 9. Note that this 
feedback reveals just the first num- 
ber. Then you could guess 0, 1, 0, 0, 
0 to get the second number; 0, 0, t; 

_O, 0 for the third; 0, 0, 0, 1, 0 for the 
fourth; and last, 0, 0, 0, 0, 1 for the 
fifth. Thus, after five guesses you 
could correctly identify all five 
numbers. 
As nice as that solution is, it might — 

surprise you to learn that an even 
more sophisticated tagging process 
can determine all five numbers after 
just one guess. This method always 
works and doesn’t depend on luck. 
To do it you need to take advantage 
of the positions of the digits so that 
you can “see” the five numbers in 
the clue. Hence, you want the first 
hidden number to appear as the first 
two digits of the clue, the next 
number to be the next two digits, 
and so on; if a number has only one 
digit, such as 6, you want it to show 
up as 06. 
_ For this approach to work, make 
your guess the numbers 100000000, 
1000000, 10000, 100, and 1. Suppose 
that the hidden numbers are the 
same as those used in the example 
above, namely, 34, 22, 89, 45, and 9. 
If we calculate the clue, we obtain 
3422894509. Do you see how you can 
simply read off the actual numbers 
34, 22, 89, 45, and 9? The only thing 
to remember is that if the first hid- 
den number is only one digit, then 
the initial digit 0 won’t show up. Still, 
you can always read the clue from 
right to left to get the fifth number, 
then the fourth, and so on, or if you 
notice that the clue has only 9 digits 
instead of 10, then the first hidden 
number must be just one digit, the 

_ leftmost one of the clue. 
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10 CLS: REM - THIS CLEARS THE SCREEN 
20 FOR PICK =1 TO 5 

30 R#(PICK) =RND(100) 
40 NEXT 

90 FOR GUESS =1 TO 5 

70 INPUT G#(GUESS) 
80 NEXT 
85 SUM#=0 
90 FOR GUESS =1 TO 5 
100 SUM#=SUM# + R#(GUESS)*G#(GUESS) 
110 NEXT 

140 FOR GUESS =1 TO 5 
150 INPUT T#(GUESS) 

“WRONG ON THAT ONE” 
170 NEXT 

175 PRINT 

Monopoly Revisited 
Since last month, reader John 

deLaubenfels of Midland, Michigan, 
provided an extremely simple in- 
tuitive solution to the Monopoly 
problem that ran in this column for 
several months, starting with the 
November 1983 issue. The challenge 
was to estimate the odds of hitting 
a given target square (thought of as 
Boardwalk on a Monopoly board) 
from very far away on a superver- 
sion of the game having an infinite 
number of squares or spaces. Re- 
member that you move only by roll- 
ing a pair of dice and either eventu- 
ally hit the target square or simply 
pass it. 

Here’s how John deLaubenfels 
came up with his solution: Each time 
you roll a single die, you can roll 1, 
2, 3, 4, 5, or 6. The average of these 
is 3.5. Hence, the average when you 
roll two dice is twice that, or 7. Sup- 
pose we roll two dice about 10,000 
times. How far will we advance? 
Clearly, about 70,000 spaces on the 
average (10,000 times 7). Reversing 

Mathematical Master Mind 
Here's the programming solution to last month’s problem. The program lets you play 
Mathematical Master Mind with your computer. 

60 PRINT “WHAT IS YOUR GUESS OF COMPUTER PICK #”:GUESS;”2” 

120 PRINT “THE CLUE FOR YOUR GUESS IS’:-SUM# 
130 PRINT “IF YOU KNOW THE NUMBERS, INPUT THEM ONE AT A TIME” 

160 IF T#(GUESS) =R#(GUESS) THEN PRINT “CORRECT FOR THAT ONE” ELSE PRINT 

180 PRINT “TO CONTINUE WITH SAME COMPUTER NUMBERS, HIT <ENTER>” 
190 PRINT “TO START AGAIN, TYPE 2 AND THEN HIT <ENTER>” 3 
200 INPUT XX: IF XX =2 THEN RUN ELSE GOTO 50 

the statement, to traverse 70,000 
Squares requires an average of 
10,000 rolls of two dice. Thus, we 
land on about one space in 7. If we 
land on one space in every 7, then 
the probability of landing on a par- 
ticular square ought to be 1/7, which 
was the solution we announced pre- 
viously. 

Assorted Number Crunchers 
Here are a few miscellaneous 

problems that you might enjoy tack- 
ling with your computer. I am in- 
debted to a colleague, Dr. Richard 
Andree of the University of Okla- 
homa, for some of the ideas. Indeed, 
Dr. Andree himself is a mathematics 
professor who is becoming increas- 
ingly well known among computer 
users for his challenging mathemati- 
cal puzzles. 

1. What is the smallest perfect 
square (a number that is equal to 
some other whole number times it- 
self) that contains each of the 10 
digits exactly once? Or phrased 
another way, what is the smallest 
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IS NEW AND UNIQUE. 
IT IS VERY USEFUL. 

YOU SHOULD KNOW ABOUT IT. 
READ THIS CAREFULLY. 
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WHAT THE PROGRAM IS 
ThinkTank is an ‘idea processor’ for your neeeae computer, an outline editor 
with powertul features. It allows you to deal with the thoughts in your mind 
by providing a simple, versatile way of outlining, arranging and moditying 
text. Integrated into ThinkTank is a powerful, easy to use word 
processor. 

HOW ThinkTank WORKS 
You enter topics in ‘headline’ form—and then indent headlines under each 
other to create an outline format. With single keystrokes you change your 
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outline to reflect new thoughts. You can put a page of text under your 
headline—when you move the headline the text goes with it. 

You can sort alphabetically, or search for key words or phrases. You can 
‘expand’ to reveal hidden detail or ‘collapse’ any part on the screen to 
see the big picture. You can edit and print it out. 

WHO CAN USE IT 
Virtually anyone with a personal computer needs Thinklank. It is being used 
for project management, organizing, writing anything, notetaking, bibliog- 
raphies, lesson planning, scripting, action lists, and brainstorming. It can be 
your file cabinet, bulletin board, administrative assistant. Anyone who uses 
his mind to get through life will find Thinklank an extremely valuable tool. 

USERS AND REVIEWERS LOVE IT 
The New York Times: “ThinkTank is so easy to use, and so relatively error 

proof that even a first-timer feels as if hes in charge of the computer, instead 
of the other way around. And being in charge of the computer is what en- 
ables you to do with it things you may never have thought of doing before." 

InfoWorld: “Your screen becomes a dynamic arena for your ideas,” and “ 
amazing tool that emphasizes the power of the microcomputer.” 

One customer wrote; “I use Thinklank for more purposes than I have any 
other program in the five years I've owned a computer.” 

TRY OUT ThinkTank. YOU WILL LOVE IT TOO. 

Suggested Retail Price $195 for IBM PC, $150 for Apple 
ThinkTank is available for IBM PC, Compaq, and 100% compatibles. You'll need two 
DSDD floppies or a fixed disk and one floppy; 256K RAM. Also available for Apple Il 
Plus, Apple Ile and Apple III personal computers. You’ll need two floppies or a hard 
disk; 64K RAM for II Plus (Videx 80 col. card recommended); 96K RAM for III; 80 col. 
text card for lle. : 

ThinkTank and “the first idea processor” are trademarks of Living Videotext, Inc. 
Apple is a registered trademark of Apple Computer, Inc. 
IBM and IBM PC are registered trademarks of International Business Machines 
Corporation. 
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THINKTANK 

The First Idea Processor 

Living Videotext Inc., 1000 Elwell Court, Palo Alto, CA 94303 (415) 964-6300 
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- failures sen in time to protect 
- levels in the industry, you can’t 
Conventional Disks — 

_ the business. Certified 
error-free and built _ 
to exceed all . 
industry — 
“standards, 

Call toll free 
(800) 343.0314 
In Mass: (617) 756-2960 | 
Get great value with Omni conventional dish 

_ Or important data protection with Omni Int 

p ecial formats. 

: tee below are for . 
514" disks. Call for prices on 8", special formats : cad volume discounts. 
Be sure to indicate system/drive name and model i below. 

Conventional Disks 
54" disks ~~ =~Cost per 

| 10 pack © Quantity 7 

_Singleside/singledensity’ ~~ $17.90 5 | 

Single side/ double density . : $19.90 

Double side/double density _ ($32. 5G L _ — | ... 

- lip/E Floppy reversible - $35. 00 a. 

| Single side/ 96 i a : : ee 00 2 : 

. rt le. side/ 96 TPL ,  - _ 

aie Hairy case ; 
liew of soft storage box) . 

| ‘Shipping and handling 
(82. 00 first 10 pack, 40¢ add 

: 5% sales. tax (Mass 

‘Cchee Ceop 0 

-System/ drive model # _ 

MasterCard CIVISA 

| Tel. : 
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number whose square contains each 
digit exactly once? 

2. Is there a factorial that contains 
each digit exactly once? A factorial 
is denoted by an exclamation sym- 
bol and is defined by n! = 

n(n — 1)(n — 2).  (8)(2)0). (The 
repeated dots mean “and so on.”) For 
instance, 4! = 1x 3 Rel = 24. 
and 6! =5x4x3x2x1 = 120. 
Note that 5! is equal to 5 times 4!. 
This is no accident; (n+1)! = (n+1) 
x n!-in general, a fact useful in 
calculating factorials reece vila 
a loop in a program. 

3. A repunit is a number of the 
Examples are 111 

and 11111. (The word comes from 
“repeat unit.”) Can a repunit ever be 
a perfect square? How about a per- 
fect cube? Or higher power? 

4. A narcissistic number is a num- 
ber that equals the sum of some 
power of the number’s digits. For in- 
stance, a number is narcissistic of 
power 3 if it equals the sum of the 
cubes (or third powers) of its digits. 
For example, take 153. The cubes of 
the digits 1, 5, 3 are 1, 125, 27, re- 
spectively, and the sum of these 
cubes is 1+ 125 +27 = 153. Of 
course, 1 is a trivial example of a nar- 
cissistic number (of any power). 
There are only 3 narcissistic num- 
bers of power 3, and all are less than 
1000. Can you find them? 

o. Is there a power of 2 that con- 
tains every digit exactly once? How | 
about powers of 3? 

6. For many of the problems above, 
instead of having every digit appear 
exactly once, how about having 
every digit appear exactly twice? Or 
having only the five odd digits ap- 
pear? Or only the five even ones? 
These problems are just the tip of 

the iceberg, and perhaps you have 
some other suitable puzzles. Oo 

Editor’s Note: The author requests that 
you -send your comments, questions, 
answers, suggestions, and programs to: 
Dr. Michael W. Ecker, Contributing Edi- 
tor, Popular Computing, 129 Carol Dr., 
Clarks Summit, PA 18411. Individual re- 
plies will be given if you include a large 
(#10) self-addressed, stamped envelope. 
Useful ideas will be acknowledged in this 
column. 



Everything 
You Ever Wanted From 
Personal Computing 

Faster Easier 

SOLVING PROBLEMS vs READING MANUALS 

The real benefits of personal computing come from putting the hardware and software to work solving your DUSINESS . 
problems and not spending hours reading through boring and tedious operating manuals. 

PERSONAL COMPUTER BECOMES PERSONAL TUTOR 

With Cdex Training programs you simply insert a Cdex diskette in your computer disk drive, turn on your 
computer, and in an instant your personal computer becomes your ee tutor. 

TRAINING 
FOR PERSONAL COMPREHENSIVE TRAINING PROGRAMS 
COMPUTERS: — = ~— Each Cdex program contains at least three disks and many contain four disks. That’s because ff 
« How to use ea Cdex Training programs are graphical, interactive, and comprehensive. They not only tell you | 

IBM® personal cornmputer how hardware and software work, but they allow you to operate it through simulations § 
with PC DOS — PC or XT and hands-on exercises with the actual hardware and software. 

« How to use your IBM® 
personal computer with CPM86 REFERENCE GUIDE INCLUDED 
or Concurrent CPM 86 — In addition, each Cdex program comes with a Reference Guide that contains 
PC or XT keyboard and/or command references for the pertinent hardware or software 

« IBM® PC communications using the so that you can use it later to refresh your memory. 
IBM® PC Asynchronous 

COMPETITIVELY PRICED Communications Program 
« IBM® PC DOS 2.0 | Surprisingly, given the above comprehen-. 
* How to use your Apple® {le personal Jim Siveness of design and content, Cdex 

computer i... Training Programs are priced compet- 
itively with other computer-based 

TRAINING FOR PERSONAL ! training products that claim to pro- 
COMPUTER SOFTWARE: | vide training but only provide an in- 
° aoe Training for the Lotus™ troduction to training. 

|-2-3 Program 
° Th ie Lotus™ 1-2-3 Program USABLE TODAY AND 

* The MULTIPLAN™ Program TOMORROW 

- The Vision Progra With Cdex Training Programs you 
» The Visifrend™ and VisiPlot™ Pr can use them today to train yourself 
: = 1€ sa solver A Ce on those features you need today and use 

them tomorrow to train yourself on the ad- 
vanced features you need to implement sophis- 

° Bhp - Words Sta Pi ke ; ticated applications. 
IM 27M ae e The < muna as and SuperCaic¢™ Program 

« The EasyWriter™ Il Program : You get everything you ever wanted from per- 
a1 he “ise 1 Beciacy : sonal computing. Faster and easier. | 
& The DB Master™ Program — Version 4 ye . 

Cdex Training Programs are available for the 
TRAINING FOR PERSONAL COMPUTER ACCOUNTING IBM® PC or XT and IBM compatible personal 
SOFTWARE: computers, and the Apple II® Plus, Apple Ile and 
* The BPI® General Accountinc g Program i _ Apple Ill personal computers. See how effective 
« The State of the An® General Ledger System | a Cdex Training Program can be. Ask your com- 
« The Peachtree General Ledger System puter dealer for a demonstration or call 

TRAINING FOR BUSINESS PRODUCTIVITY USING PERSONAL (220) eects 
COMPUTER SOFTWARE: In California call (415) 964-7600. 

* “Managi ing Your Business ey Ig E ye SR ee enes, . 

“Making | Bu usiness Decisions Using Etec onl ic Spreadsheets” ecex” 
These pegiar 1s are for ner Se the Lotus™ 123 Pr paces 
MULTIPLAN™ ' Progra m, Visi alc VisiCalc IV® or VisiCalc® Advanced Cdex Corporation 
Version Programs, or. antes alc 'M or SuperCalc<™ Programs. 5050 El Camino Real, Los Altos, CA 94022 
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_ Make April 5th just another day. 
Get The Tax Advantage: _ 

April 15 doesn’t have to 
throw you into a cold sweat 
anymore. Now you can sail 
through the task you’ve 
been dreading all year long. 
With The Tax Advantage. 

This program is so easy, 
you'll be able to use it right 
away. Even if you’ve never 
done your taxes by yourself 
or used a computer before. 

HERE’S HOW IT WORKS 
The Tax Advantage takes you 
line-by-line through Form 
1040 and the other most 
common tax forms. It asks 
you for information in plain 
English, and you type in the 
numbers. That’s all there is 
to it. ? 

The Tax Advantage auto- 
matically computes your. 

4 

The Tax Advantage and The Home Accountant are registered trademarks of Continental Software. Apple II/Ile are re Communications, Inc. IBM PC/PC XT are registered trademarks of IBM Corp. Texas Instruments Pro 

taxes with each entry you 
make. So you know exactly 
how each line affects your 
overall tax picture. Addition- 
ally, The Tax Advantage does 
complex operations like 
income averaging with a 
few simple commands. 

What’s more, you can use 
these features to help plan 
what your tax would be if 
your income, deductions or 
other figures changed. 

And each year, as tax laws 
change, you (as a registered 
owner) can get the newest 
version of The Tax Advantage 
at a special rate. 

If you think The Tax 
Advantage sounds fantastic, 
you're right. But there’s more. 

Circle 18 on inquiry card. 

THE TAX ADVANTAGE 
“TALKS” TO THE HOME 
ACCOUNTANT.™ 
If you own The Home 
Accountant, the #1 best- 
selling home finance 
program, you can transfer 
your records to The Tax 
Advantage at taxtime.Ivll 
make doing your taxes even 
faster. . 

You’ll be surprised how 
simply and efficiently you’ll 
knock off the dreaded tax 
return. 

So get The Tax Advantage. 
And have a terrifically 

ordinary April 15. 

The Tax Advantage is avail- 

For your free 64 page 
booklet, “Tips For Buying 
Software,’ please write 
Continental Software, 
Dept. POP, 11223 S. Hindry : 
Avenue, Los Angeles, — 

~ CA 90045, 213/417-8031. 

able for: Apple II/Ile, Atari "| 400/800, IBM PC/PC XT Continenta 
Texas Instruments Profes- software 
sional and Commodore 64. 
Price: $69.95 : A Division of Arrays, Inc. 

gistered trademarks of Apple Computer, Inc. Atari 400/800 are registered trademarks of Atari, Inc., a div. of Warner fessional is a registered trademark of Texas Instruments, Inc. Commodore 64 is a registered trademark of Commodore Business Machines, Inc. 
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Second-Level Programming 
Learn how to construct well-designed software 

How to Build a Program 
Jack Emmerichs 
Dilithium Press 
Beaverton, OR, 1983 
346 pages, softcover $19.95 

The Art of Computer 
Programming 
Donald William Drury 
Tab Books Inc. 
Blue Ridge Summit, PA, 1983 
303 pages, softcover $10.95 

Reviewed by Jonathan Amsterdam 

In a delightful little book called 
Murphy’s Law, and Other Reasons 
Why Things Go Wrong, nestled 
among tales of toast falling buttered- 
side down and screws rolling into in- 
accessible places, is Weinberg’s Sec- 
ond Law: “If builders built buildings 
the way programmers wrote pro- 
grams, then the first woodpecker 
that came along would destroy civi- 
lization.’ Like all laws in the book, 
Weinberg’s Second is funny. And like 
all laws in the book, it has more than 
a grain of truth. The work of pro- 
grammers is, on the whole, quite 
shoddy. 
Reasons for the poor record of pro- 

grammers are obvious: program- 
ming is fun, just too darn much fun 
to worry about issues like making 
programs safe, or “crash-proof:’ Pre- 
sumably, architecture is fun too, but 
architects try to design safe build- 
ings. Why? Well, there are many 
reasons, I’m sure, but an important 
one is training. Architects have 
learned that their art isn’t all fun and 

Illustration by Gil Eisner 

sion 

ih ea 
games: blueprints have to be read- 
able by others, design must take into 
account certain laws of physics, and 
plans have to be flexible in case un- 
foreseen circumstances arise. 
Unfortunately, many program- 

mers, particularly microcomputer 
programmers, aren't educated in this 
way. Often their training is in 
another field, but they’re interested 
in learning how to program. They’re 
likely to learn a programming lan- 
guage, probably BASIC, by reading 
a manual or buying one of the many 
introductory books on the market. 
Perhaps after a few months, the 
fledgling programmer gets the hang 
of it and starts producing programs 
in earnest: a tic-tac-toe game, a lit- 
tle checkbook-balancing aid, and so 

on. But as the jobs tackled get big- 
ger, the programmer becomes more 
frustrated, finding it harder to com- 
plete the program. Bugs crop up all 
the time, and fixing one is likely to 
introduce two others—Hydraz-like. 
Leaving the project alone for a week 
and then coming back to it, the pro- 
grammer often finds the partially 
written program incomprehensible. 
And even if the project is completed, 
subtle bug's continue to crop up, and 
useful suggestions for new features 
make the programmer shudder at 
the thought of changing the fragile 
house of cards. 

In short, the beginning program- 
mer has run into a wall of complexi- 

Jonathan Amsterdam works in the Artificial Intel- 

ligence Laboratory at MIT. 
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ty. Proficient at the first level of pro- 
gramming, he or she can put state- 
ments together to perform simple 
functions but hasn’t yet achieved the 
second level: the realization that pro- 
gramming is an engineering activi- 
ty, much like architecture, and that 
writing large programs requires 
careful thought, deliberate planning, 
and more than a little busywork. 
Few books on the market, except 

for college-level textbooks, have ad- 
dressed the second level of program- 
ming. But now we have at least two: 
How to Build a Program by Jack 
Emmerichsand The Art of Com- 
puter Programming by Donald 
William Drury. 
The blurb on the back cover of 

How to Build a Program reads: 

Q. Ifyou wanted to know how a program 
is developed, from the initial flash of an 
idea, all the way through to the up and 
running final program, what would be the 
very best way for you to learn? 
A. Simply by looking over the shoulder 

of an experienced programmer who appre- 
ciates your lack of experience and patient- 
ly explains each programming step in 
detail. 

Happily, this is just what Em- 
merichs does. He takes the reader 
from conception through design to 
construction of an actual program—a 
program to play blackjack, as it hap- 
pens. Lest that seem too simple, rest 
assured it is not; Emmerichs imple- 
ments complete blackjack, including 
split pairs, according to Hoyle’s Of- 
fwiral Rules of Card Games (Fawcett 
Crest Books, 1968). He also models 
the casino bank, so it’s possible for 
a real pro to “break the bank.” The 
program assumes the role of dealer. 

In the first chapter, we get a sim- 
ple, general but clear explanation of 
what a computer program is and 
does. The second chapter is a more 
advanced introduction to program- 
ming and provides examples of pro- 
grams in assembly language, 
BASIC, and Pascal. In the third 
chapter we begin working on the 
blackjack program by proposing the 
problem and determining if it is 
feasible. In the following chapters 
Emmerichs leads us through the 
general design of the program, the 
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detailed design, and the actual pro- 
gramming, all the while demonstrat- 
ing the techniques of careful design, 
coding, and documentation that dis- 
tinguish the careful productions of 
the second-level programmer from 
the hackwork of the first-level pro- 
grammer. The last chapter discusses 
possible modifications and improve- 
ments to the program. The book con- 
cludes with six appendixes, includ- 
ing Hoyle’s rules of blackjack, com- 
plete listings of the program, and a 
glossary of key terms. 
How to Build a Program is well 

organized and well written and con- 
tains numerous diagrams and sum- 
maries of the material. One difficult 
choice in writing a book of this type 
is deciding which programming lan- 
guage to use. Emmerichs has made 
what I consider to be an excellent 
choice. He uses both BASIC and 
Pascal and strives to use “generic” 
versions of both languages—that is, 
versions as free from the quirks of 
a particular computer as possible. 
He succeeds admirably; the final 
program should run on most any 
computer with little or no modifica- 
tion. And because the program is 
written in both BASIC and Pascal, 
BASIC programmers who are inter- 
ested in Pascal might want to com- 
pare the two line for line, as it were. 
But unfortunately Emmerichs has 
translated the BASIC into Pascal 
too literally, not taking advantage of 
some of Pascal’s features that make 
it superior to BASIC. While the 
Pascal program will work, I wouldn't 
recommend it as a model of Pascal 
programming style. 
Donald William Drury is, like Em- 

merichs, a programmer of the sec- 
ond level, and his book will also help 
first-level programmers improve 
their skills. But whereas How to 
Build a Program leads you through 
the construction of a single program, 
explaining good programming prac- 
tices along the way, The Art of Com- 
puter Programming first explains 
the principles of good programming 
and then applies them to several 
programming projects. 

Like Emmerichs, Drury begins 
with some basic computer concepts: 

computer organization, number sys- 
tems, and so on. Drury also briefly 
discusses assembly language and 
several high-level languages, such as 
FORTRAN and LISP. Chapters fol- 
low on problem definition and pro- 
gram design, data structures, im- 
plementation, testing and debug- 
ging, and documentation and rede- 
sign. The section on documentation 
deserves special praise—never have 
I seen such a thorough discussion of 
the topic. Drury not only discusses 
in-program documentation (com- 
ments) and program-development 
documentation (flowcharts and 
structure diagrams) but also talks 
about the program description, pro- 
gram logic manual, user’s guide, and 
maintenance manual—the prose 
documents that even good program- 
mers rarely take the trouble to 
write. But Drury, true to his word, 
provides these documents for all his 
programs. 
The second part of the book leads 

the reader through the design and 
development of three programs: one 
in BASIC, one in Z80 assembly lan- 
guage, and a third in the keystroke- 
programming language of the Texas 
Instruments TI-59 calculator. The 
book concludes with a list of dif- 
ferences among versions of the 
BASIC language, a glossary of 
terms, and a list of software sources 
for various programming languages. 
The major problem with The Art 

of Computer Programming is the 
choice of programming languages. 
Unlike Emmerichs, Drury has de- 
cided to take the “specific” approach, 
tying his examples to particular ver- 
sions of languages and particular 
machines. Many of the points in the 
first part of the book are illustrated 
with BASIC programs, and the sec- 
ond part of the book contains a 
moderately large BASIC program. 
But Drury uses certain features 
specific to his version of BASIC. If 
you don’t own a TRS-80, you will 
have to convert his programs to your 
version of the language. I question 
Drury’s choice of Z80 assembly lan- 
guage because assembly languages 
‘differ widely among different ma- 
chines and programmers without a 



Z80-based computer will find 
Drury’s assembly-language pro- 
grams useless. Finally, Drury has 
included a program in a pocket-cal- 
culator language, a decision I find 
difficult to understand. Who, given 
the choice of using a microcomputer | 
or a pocket calculator, would choose 
the latter? 
Both How to Build a Program and 

The Art of Computer Programming 
are useful books written by compe- 
tent programmers. Of the two, I 
would have to recommend Emmer- 
ichs’s because of its general appli- 
eability, though if you own a TRS-80 
or if you want to learn Z80 assem- 
bly language, Drury’s book may be 
right for you. Both are second-level 
programming books—despite the as- 
surance of the authors, I don’t be- 
lieve a beginner could wade through 
either. If you’re a programming 
novice, learn how to program first 
and come to these books when you 
are ready to move on to the second 
level. 

BE RSS 

Mastering Micros 
Hannah I. Blank 
Petrocelli Books. Inc. 
Princeton, NJ, 1983 
300 pages, hardcover $24.95 

How to Buy (and survive!) 
Your First Computer 
Carolee Nance Kolve 
BYTE Books/McGraw-Hill 
New York, 1983 
204 pages, softcover $14.95 

High-Tech: How to Find 
and Profit from Today's 
New Super Stocks 
Albert Toney and Thomas Tilling 
Simon and Schuster 
New York, 1983 | 
399 pages, hardcover $16.95 

Reviewed by Leonard J. Kelley 

“Think of your computer as an in- 
vestment” is the battle ery of com- 
puter sales reps..And the message | 
in these three books is along the 
same lines—invest wisely. Mastering 
Micros by Hannah I. Blank and How 
to Buy (and survive!) Your First 

Computer by Carolee Nance Kolve 
offer a wealth of advice on how to 
apply sound investment strategies 
when choosing and buying the com- 
puter that’s right for your needs. 
High-Tech by Albert Toney and 
Thomas Tilling, on the other hand, 
is for those daring souls who want 
to put some of their money in the hot 
and volatile high-tech companies. 
Just consider the book’s subtitle: 
How to Find and Profit from 

Today’s New Super Stocks. 
If your investment designs are 

basic right now—such as picking out 
the right computer—then you should 
start at square one with Blank and 
Kolve. These two books follow dif- 
ferent routes to computer owner- 
ship, each with valid signposts de- 
pending on your purpose for buying 
and using one. 
With Blank, a vice president at 

Chase Manhattan Bank, you will get 

Because our new Micro Cookbook makes it easier than ever for you to 

oe bake, broil, roast and fry ‘em. 

Not only by giving you more than 
150 recipes—which it does. But by 
simplifying the whole art of cooking. 
You see, Micro Cookbook eliminates 

messy, confusing recipe files. Instead 
f you Simply insert our program into your 
computer and select any recipe your heart, or 

stomach, desires. Ask for a recipe by name, 
ingredients or category. 

The recipe you select can be one of the mouth-watering 
dishes we include—or you can create a diskette of your own favorites. And 
you can constantly modify your selections, adding new triumphs and remov- 
ing recipes that, ah, bomb. 

These, and Micro Cookbook’s other features, will make your life in the 
kitchen a breeze. 

With this in mind, is it any wonder Micro Cookbook makes this guy 
so nervous? 
Versions available for Apple II +, Ife (80 col) and IBM PC - 
(64K, PC DOS). The cost $40. Advanced Functions Package 
(requires Micro Cookbook) for IBM PC (128K, PC DOS or MS 
DOS) and Apple II +, Ie (64K, 80 col). The cost $30. Soups & 
Salads, Appetizers, or Dessert options, $12 each. Check your 
dealer first. MC/VISA check, phone or mail order accepted. 
Please specify computer and add $2 handling. 

APPLE, IBM and MS DOS are registered trademarks of Apple 
Computer, Inc., IBM Corporation, and MicroSoft, Inc., respectively. 

Why fish are terrified 

Seas 

VIRTUAL 
COMBINATICS 

P.O. Box 755, Rockport, MA 01966 — 
(617) 546-6553 



to your hardware choice circuitous- 
_ ly after you first examine your needs 
and determine what software is 
available to meet those needs. Kolve, 
however, goes directly to the hard- 
ware store, using a cost-analysis ap- 
proach that compromises need 
somewhat to the dictates of budget. 
Blank targets her guidance at the 

executive or manager and puts the 
user first and foremost. But her 
style and tone fall far short of the 
publisher’s hype that her book is 
“uncluttered by technical jargon’ 
and is easily understood by those 
“with no previous knowledge of com- 
puters.’ The plan of the book is sys- 
tematic and very well organized, 
taking the reader step by step from 
examining needs to making effective 
use of a computer system. Master- 
ing Micros makes maximum use of 
charts, checklists, end-of-chapter ex- 
ercises, and case studies. All that is 
fine, but this book is hardly ad- 
vanced beyond the outline stage and 
cries out for a smoother flow of lan- 
guage. Blank is user-oriented but, 
alas, not reader-oriented. 

Kolve, while taking the more hard- 
headed cost-analysis tack, benignly 
holds the reader’s hand. Aiming her 
advice at executives and small-busi- 
ness owners, she guides the com- 
puter novice gradually and gently 
through the maze of assessing the 
benefits of having a computer, iden- 
tifying software needs, and selecting 
the “right” computer. How to Buy 
(and survive!) Your First Computer 
is written in layman’s English with 
many charts and worksheets to help 
simplify every step in the selection 
process. 

After a brief introduction to com- 
puters and computerese, Kolve ex- 
plains why companies buy com- 
puters. She includes in her discus- 
sion case studies on businesses 
“which have realized substantial 
dollar benefits through the use of a 
computer’? In answer to that all- 
important question—‘Will the com- 
puter pay for itself?’—Kolve provides 
pages of worksheets so executives 
can decide for themselves. 
Because there are hundreds of 

small-business computers from 
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which to choose, Kolve describes the 
types available and advises on how 
to determine needs. She covers both 
system and applications software 
thoroughly. A professional consul- 
tant with 12 years’ experience as a 
marketing manager for IBM, Kolve's 
strengths emerge in discussing 
where to buy a computer, compari- 
son shopping, preparation of a pro- 
posal, and evaluation of vendors. 

In their book, Toney and Tilling 
take a quantum leap from investing 
in computers to viewing the com- 
puter industry itself as an arena ripe 
for speculation. Buying a piece of a 
personal computer company is just 
one of many options. They say that 
today’s investor should look careful- 
ly at the entire spectrum of high- 
tech companies and industries. And 
as they go on to remind us, the tradi- 
tional technological industries—avi- 
ation, automotive, chemical, and 
steel—were booming in the ’50s and 
60s but are well past peak in the 
’80s. Only the innovations of younger 
high-tech companies are keeping 
many of the traditional industrial 
seoments afloat. | 
What are some of these “golden 

apples” of today? In High-Tech, 
Toney and Tilling identify them, 
ranging from genetic engineering 
and medical technology to military 
weaponry. In fact, the authors dis- 
cuss 14 potential targets of invest- 
ment, including robotics, fiber optics, 
database services, and software 
package. One worksheet helps you 
-narrow your choice to an industry 
that suits your interests and pocket- 
book, and another worksheet refines 
the choice further to a particular 
company. 
Analysis of the personal computer 

market, for example, may not neces- 
sarily lead you to plunk your money 
on either the computer manufac- 
turer or the software producer. Fol- 
low the logic of Toney and Tilling and 
you may decide that peripherals is 
your best bet. 

If genetic engineering tickles your . 
antennae, Toney and Tilling caution 
“Look but don’t touch” for the next 
couple of years. Suppliers to genetic- 
engineering companies, however, of- 

fer immediate opportunity to clone 
big bucks. 
Toney and Tilling recommend a 

waiting game also if your interest 
focuses on robotics, until later this 
year or next year anyway. Again 
though, related industries show 
earlier promise. Watch artificial in- 
telligence and peripherals. Military 
technology—especially defense elec- 
tronics—is attracting the smart 
money now, the authors say. The 
fastest-growing area of production is 
electronic-warfare equipment, fol- 
lowed by communications and navi- 
gational instrumentation, radar, and 
data-processing apparatus. But the 
authors warn that military tech- 
nology stocks don’t benefit from 
economic recovery. The _ price-to- 
earnings premium of the shares may 
erode as investors begin to switch to 
better buys. So be nimble of foot; 
youre in a mine field. 

That's a sampling of High-Tech’s in- 
sights. Analysis of each of the 14 in- 
dustries also provides data on key 
companies, leading analysts, perti- 
nent publications, major meetings, 
and professional associations. 

If youre a novice planning to in- 
vest in a computer, let Blank whis- 
per in one ear and Kolve in the other. 
If you’re ready to be a high-tech high 
roller out to buy the computer com- 
pany instead of just the computer, 
then take Toney and Tilling along 
for the ride. 

The Elementary 
Commodore 64 
William B. Sanders 
Datamost Inc. 
Chatsworth, CA, 1983 | 
228 pages, softcover $14.95 

Commodore 64 Games 
Book 

Clifford and Mark Ramshaw 
Melbourne House Software Inc. 
New York, 1983 
224 pages, softcover $14.95 

Reviewed by Richard E. DeVore 

Getting familiar with a new com- 
puter takes some work. But the 
whole process is made a lot easier if 
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Y m yyy” Your computer's telephone. 
“7 

What will counteract NDC 
74-0054-60? 

Wouldn't it be great if you could 
use your IBM®PC to tap into vast 
resource libraries across the country? 
To transfer files to your partner, 
upstate? Or from your broker, down 
the street? 

It’s possible. All you need is a 
modem, to connect your computer 
to others. Down the hall. Or thou- 
sands of miles away. 

a 
a 

Hayes Smartmodem. Think of it as 
your computer's telephone. Hayes 
Smartmodem 300™ and the faster 
Smartmodem 1200,™ allow you to com- 
municate over ordinary phone lines. 
But any modem will send and 

receive data. Smartmodems also 
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Gary: The pedigrees for next week's — 
auction are as follows... 

dial, answer and disconnect calls. 
Automatically. And without going 
through the telephone receiver, 
making them far superior to acoustic 
coupler modems. 
Choose your speed; choose your 

price. The lower-priced Smartmodem 
300 is ideal for local data swaps and 
communicates at 300 bps. For longer 
distance and larger volumes, Smart- 
modem 1200 operates at baud rates 
of 300 or 1200, with a built-in selector 
that automatically detects transmis- 
sion speeds. 

Both work with rotary dials, 
» Touch-Tone® and key-set 
ee connect to most time- 
sharing systems; and feature 
an audio speaker. 

Smartmodem 1200B™ is also avail- 
able as a plug-in board. Developed 
specifically for the PC, it 
comes packaged with Hayes’ 
own communications soft- 
ware, Smartcom II” 
Smartcom II. We spent 

a lot of time developing it, so 
you can spend less time using it. 
Smartcom II prompts you in the 

Hayes 

Sold 1000 shares at 33 for net profit 
of 6000. Richard. 

simple steps required to create, 
send, receive, display, list, name and 
re-name files. It even receives data 
completely unattended—especially 
helpful when you're sending work 
from home to the office, or vice versa. 
If you need it, there's always “help’ 

This feature explains prompts, mes- 
sages, etc. to make communicating 
extra easy. 
With Smartcom II, it is. Case in 

point: Before you communicate with 
another system, you need to “set up” 
your computer to match the way the 
remote system transmits data. With 
Smartcom II, you do this only once. 
After that, parameters for 25 dif- 
ferent remote systems are stored in 
a directory on Smartcom II. 

Calling or answering a system listed 
in the directory requires just a few 

quick keystrokes. 
You can store 

lengthy log-on 
sequences the 
same way. Press 

one key, and Smartcom II automati- 
cally connects you to a utility or infor- 
mation service. 



Smartmodem 300, 1200 and 1200B are FCC approved in 
the U.S. and DOC approved in Canada. All require an 
IBM PC with minimum 96K bytes of memory; IBM DOS 
1.10 or 1.00; one disk drive; and 80-column display. 

Smartmodem 1200B. (Includes telephone cable. No. 
serial card or separate power source is needed.) 

Smartcom II communications software. 

NOTE: Smartmodem 1200B may also be installed in the 
IBM Personal Computer XT or the Expansion Unit. 

In those units, another board installed in the slot to 
the immediate right of the Smartmodem 1200B may not 
clear the modem; also, the brackets may not fit properly. 
If this occurs, the slot to the right of the modem should 
be left empty. 

And, in addition to the IBM PC, 
Smartcom II is also available for 
the DEC Rainbow™ 100, Xerox 
820-II™ and Kaypro II™ personal 
computers. 
Backed by the experience and 

reputation of Hayes. A solid 
leader in the microcomputer in- 
dustry, Hayes provides excellent 
documentation for all products. A 
limited two-year warranty on all 
hardware. And full support from 
us to your dealer. 
So see him today. Break out of 

isolation. Get a telephone for your 
personal computer. From Hayes. 
Hayes Microcomputer Products, 

Inc., 5923 Peachtree Industrial 
Blvd., Norcross, GA 30092. 
404/441-1617. 

Circle 36 on inquiry card. 

Smartmodem 300, Smartmodem 1200, Smartmodem 1200B 
and Smartcom II are trademarks of Hayes Microcomputer 
Products, Inc. IBM isa registered trademark of Interna- 
tional Business Machines, Corp. Touch-Tone isa 
registered service mark of American Telephone and 
Telegraph. Rainbow is a trademark of Digital Equipment 
Corporation. Xerox 820-II is a trademark of Xerox 
Corporation. Kayproll is a registered trademark of 
Non-Linear Systems, Inc. 
©1983 Hayes Microcomputer Products, Inc. 
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you have good guidance and can 
have some fun while you’re learning. 
The two books under review here 

serve those purposes. In The 
| Elementary Commodore 64 William 

B. Sanders explains at a beginner’s 
level how to use the 64 and presents 
the fundamentals of BASIC pro- 
gramming. Clearly written and 
humorous in part, this book helps 
you acquire an understanding of the 
64’s basic features and capabilities. 
The Commodore 64 Games Book by 
Clifford and Mark Ramshaw gives | 
you a variety of entertaining applica- 
tions to try while exercising some of 
your newfound knowledge. 
The Elementary Commodore 64 

will especially appeal to owners of 
that machine who were, as I was, 
somewhat disappointed with the 
owner’s manual. From the table of 
contents straight through to the in- 
dex, Sanders guides the reader 

| through 10 chapters brimming with 
useful information. In a logical order, 
each chapter takes the reader 
another step deeper into the world 
of home computing. Written to be 
read with the computer at hand, this 
spiral-bound book is a good buy at 
$14.95. 

Sanders’s experience with com- 
puters dates back to the mid-’60s 
when he learned to program on 
mainframes using punch cards. Hav- 
ing worked in the dark age of com- 
puting, Sanders has an appreciation 
for the power and relative simplici- 
ty of home computers. This perspec- 
tive gives the text some depth. 
Sanders starts you off by discuss- 

ing hardware and software. Describ- 
ing peripherals in a fair amount of 
detail, he talks about, for example, 
the differences between green, 
black-and-white, and color video 
screens. Regarding printers, he 
issues a special admonition that not 
all models will work with the 64. 
This, of course, means try before you 
buy. He also tells you how to connect 
the various peripherals to the com- 
puter. | 
With this introduction out of the 

way, you're ready to work with the 
computer. Sanders provides some 
excellent tips that I wish I had 

Imown about when I first hooked up 
my 64. For example, he advises you 
to save your work to tape or disk as 
you go along and to back up your 
programs by making an extra copy 
of each one. Many people have 
learned the wisdom of these state- 
ments the hard way as they’ve 
watched all their on-line work dis- 
appear in a power outage. If you 
make backup copies of your tapes 
and disks, you'll be protected against 
accidents that might destroy pro- 
grams. Because these precautions 
are so obvious, they’re often over- 
looked; thus it’s wise of Sanders to 
warn beginners about some common 
pitfalls. 
The Commodore 64 has its own 

version of BASIC so Sanders as- 
sumes no prior knowledge as he in- 
troduces the language. Taking things 
one step at a time, he reinforces 
what he presents in the text with 
simple programs for you to type in 
and run. Learning the PRINT state- 
ment leads into a description of how 
a program is set up. Sanders also 
covers the processes of saving and 
loading programs, simple math 
operations, variables, loops, 
subroutines, arrays, string formats, 
data entry, and PEEKs and POKEs. 
By the time you’ve completed the 

first four chapters, you’ll understand 
BASIC programs and be able to 
write some of your own. GOSUBs 
and GOTOs, FOR. ..NEXT loops, 
variables, arrays, and DIM state- 
ments will bend to your will. 
Sanders devotes a full chapter to 

formatting, covering such topics as 
text and string formatting, setting 
up data entry, and organizing out- 
put. Other chapters cover sound and 
graphics, including a discussion of 
sprites, tape and disk storage, and 
printing. 
Each chapter has a summary for 

review. Sanders advises—and right- 
ly so—that you take your time and 
go over each section until you 
thoroughly understand and assimi- 
late the new ideas presented. 
The last chapter is a potpourri of 

information designed to be used as 
a springboard to help you fully ex- 
ploit the power of the 64. In the final 
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summary, Sanders reminds the 
readers that ‘“‘we have only 
scratched the surface of what is 

available for the Commodore 64.” He 
encourages readers to further ex- 
plore the world of computing on 
their own, and one good way to do 
that is to have some fun playing 
games. 
The Commodore 64 Games Book 

offers a selection of BASIC game 
listings—progressing from simple to 
quite difficult—that take advantage 
of the 64’s full range of color, sprites, 
and sound capabilities. 
The variety of the programs and 

the range in complexity allow both 
the novice and more experienced 
user to obtain interesting games at 
low cost. And, as an added bonus, if 
you take the time to study both the 
listings and what the games do, 
you'll be able to learn some BASIC 
programming. Samplings of the 30 
games offered are Earth Defense, 
Cowboy Shootout, Flight Simulator, 

BOOK REVIEWS 

and Cosmic Bugs. 
I typed in several of the games, 

and after I cleaned up the usual 
typos they worked as promised. All 
of the programs are written for key- 
board input, but instructions in one 
of the four appendixes explain how 
to convert the programs to accept in- 
put via joysticks. The other appen- 

_ dixes include hints for programmers, 
an assembly-language routine for 
scrolling the screen in one of the 
games, and a sprite-generator pro- 
gram, which may in itself make the 
book worth the purchase price. 

This paperback book does not 
have a spiral binding, which makes 
working with it somewhat tedious 
because it’s necessary to place a 
heavy object across the book to keep 
the pages open. The type used for 
the program listings appears to be 
copied from a dot-matrix printout 
and is rather small for easy reading. 
With the binding problem noted, the 
Commodore 64 Games Book would 

LOW PRICES! GOOD TECHNICAL ADVICE! FAST DELIVERY! 
MANY VENDORS IN THESE PAGES ADVERTISE LOW, LOW PRICE, AND THAT'S IT! THEY CANNOT ADVISE YOU 

make a good addition to almost any- 
one’s library. 

MICRO 
REVIEWS 

Computers for Profit 

by David C. Dykstra 

Subtitled “Understanding, Evaluat- 
ing, Selecting, and Implementing 
Computer Systems,’ this guide ex- 
amines the potential of computer 
systems from the businessperson’s 
perspective. Although the author 
does begin by offering basic defini- 
tions of computer terminology and 
descriptions of hardware and soft- 
ware, these are so brief as to be of 
questionable value and are, in fact, 
not his major concern. Rather, the 
book is intended for business man- 
agers and administrators who need 
a means of evaluating and choosing 

ON WHAT'S BEST FOR YOU, AND THEY WON’T TEST GOODS BEFORE THEY SHIP THEM. BY CONTRAST, WE 
MAKE A POINT OF ADVISING YOU BEFORE YOUR PURCHASE. ALSO, FOR 1% OF THE PURCHASE PRICE, ($5 
MIN.), WE WILL TEST YOUR ITEMS BEFORE SHIPPING. CALL US AND PLACE YOUR ORDER TODAY! 

HARDWARE by APPLE COMPUTER & FRANKLIN: 
APPLE|EComputer CALL  APPLEIII 256K 1999 
APPLE|Drive/Cntrir 475  APWRITERIIE 169 
APPLE II Drive 365  PASCALLANGUAGE 199. 
APPLE SERIAL CD 159  APPLEPRINTERS CALL 
FRANKLINCOMPUTER CALL = FRANKLINDRIVES CALL 
We carry the rest of the APPLE & FRANKLIN line at low, low 
prices! CALL for package biz. system prices, with support! 

ADD-ON DISK DRIVES FOR APPLE/FRANKLIN 
FLOPPY DRIVES: | 
RANA 40 Track 299 ~~ MICRO-SCI35Tr. O75 
RANAController 100 MICRO-SCI Cntrlr. ts 

CORVUS HARD DISKS: 
6 MB Hard Disk 1995 Apple intrfce 250 
11 MBHard Disk 2695 _— Other Interfce CALL 
20 MB Hard Disk 3395 Mirror Back-Up 675 

OTHER HARD DISKS: 
GENIE5 + 5Mb 3299 GENIE20Mb 2399 
CORONA5MB 1699 CORONA10Mb 2099 
VISTAGMbFloppyDr. 1195  VISTACtrdge 75 

OTHER HARDWARE for APPLE/FRANKLIN: 

MODEMS: 
Hayes Micromodem|| 275 
Hayes Smartmodem 210 

_ Smartmodem 1200 499 

Novation Applecat|| 259 
Novation 212 for above 325 
Novation212Applecat 575 

SSM Modem 239 SSM Modem Pack 1 319 

MICROSOFT: 
280 Softcard 225 16K Ramcard 75 

“APPLEINECard CALL Premium Pack 499 

VIDEX: 
80Col. Bd. + Sftswtch 225 Enhancer || 110 
Function Strip 60 — Visicalc Preboot Disk 40 
160Col.Bd.(Ultraterm) 315 = Par./SerialCd 199 

PRINTER INTERFACES & BUFFERS 

Grappler + 119 AP Dumpling 119 
PKASO CALL —- Microtek Par. Int. CALL 
Prac. Periph. CALL SSMSer. Intfce 115 
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PRINTERS AND ACCESSORIES 

EPSON: 
MX80 399 =FX80 CALL 
FX100 CALL GRAFTRAX + 65 
Ribbons: MX80/100 12/18 SPIESSUPERMX 149 

C.ITOH: 
F-10 Starwr. (Par.) 1199 F-10 Starwr. (Ser. ) 1249 
F-10 Tractor Option een =F IC O5CRS 1895 
Pro-Writer (Ser. ) CALL — Pro-Writer (Par. ) 399 

NEC: 
PC-8023A 499 
3530 Daisy 35CPS Par. 1549 
7710 Daisy 55CPS Ser. 1999 

3510 Daisy 35CPS Ser. 1499 
3550 Daisy 35 CPS/IBM 2049 
7730 Daisy 55 CPS Par. 1999 

OKIDATA: 
82A 399 Microline83A 675 
84A 999 Microline 82A Tractors 59 
92/93 CALL = Okigraph CALL 

BROTHER (Par.) CALL  DAISYWRITERW. 48K 1049 

TRANSTAR CALL COMREX CALL 

SOFTWARE FOR APPLE/FRANKLIN 

COPY PROGRAMS & eS 
i Locksmith NIBBLES AWAY 59 

Back-it-Up 49 CopytlPlus 35 
CRACK SHOT 129. ALASKA CARD CALL 
WILD CARDIIE 115 SNAPSHOT 115 

BUSINESS SOFTWARE 
State-of-the-Art: G/L, A/R,A/P CALL 
Peachtree: G/L, A/R, A/P- CALL 
Software Dimen. ACCTING + I1G/L,A/R,A/P, allthreefor 599 
PFS File 85 PFS Report (2E) 85 

WORD-PROCESSORS 
Wordstar CP/M CALL  EZWriterProf. Sys. 149 
ACEWRITER 99 MUSE SuperText 80 135 
Executive Secretary 199  Hebrewll + (es) 
PIE Writer 115 Screenwriter || 89 
MagicWindow!/!| 75/100 APPLEWRITERIIE 169 
WORDHANDLER (Gives 80 Col & Lower-Case with no board!) CALL 

COMPUTER SYSTEMS 
IBM Personal Computer CALL SEEQUA Chameleon CALL 
OSBORNEDualDens 1795 *KAYPRO CALL 

NEC: 8001 & APC! LOW, LOW PRICES. CALL! 

CORONAPC work-alike CALL §EAGLELowPrices CALL 
COLUMBIA PC work-alikeCALL SANYO Computer CALL 

MONITORS 
Zenith 12" Green 100  TAXANRGBColor 439 
AMDEK 300G 12"Green 159 USI12” Amber 149 
AMDEK Color || RGB 569  AMDEKColor!Compos. 325 
AMDEK Apple Intfce 169 AMDEKColorIIIRGB 469 
BMC 12 "Green 99 APPLE12"Non-Glare 125 

FLOPPY DISKS (5.25 in., Per box of 10) 
SooU oc0D. D500 
20 27 30 ELEPHANT 

WABASH 19 23 35 
VERBATIM 29 42 
MAXELL = 29 42 

IBM PC PRODUCTS. 
State of the Art, Biz. Software CALL 
Peachtree Biz. Software CALL 
Software Dimen. CALL 
QUADRAM APPLELINK 499 
ASTCOMBO-PLUS CALL 

TO ORDER: 
Use phone or mail. VISA. MC, COD, checks and bank wires ac- 
cepted. NO SURCHARGE for Credit Cards. Add 4% for shipping 
($4.00 min.) unless order is prepaid via check, wire or cash. 
Foreign orders, APO & FPO, add 12%, and prepay in U.S. 
dollars. Conn. residents add 7.5% sales tax. 

Not responsible for typographical errors. 
Prices subject to change without notice. 

CONNECTICUT 
INFORMATION SERVICES INC, 

(203) 579-0472 
2313 East Main St., Bridgeport, CT 06610 
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computer systems without being 
burdened by technical details, and 
the author does a thorough job in 
providing such guidelines. You'll find 
complete discussions of sources of 
computer equipment (direct manu- 
facturers, systems integrators, retail 
stores, turnkey vendors, etc.) and an 
analysis of industry trends, both of 
which give the businessperson infor- 
mation about computer manufac- 
turers cast in familiar terms. 

With respect to purchasing and 
implementing a computer system, 
the author looks at alternatives like 
leasing, timesharing, and service 
bureaus and then compares buying 
a system to buying a house, again 
striving to give the reader advice in 
familiar terms. Suggestions for de- 
veloping proposals, evaluating ven- 
dors, and using computer profes- 
sionals round out the book, and an 
appendix offers valuable details on 
a large number of brands and fea- 
tures. For a narrowly defined au- 
dience, this is a useful source of 
information. 
Reston Publishing Co. (Reston, VA, 1983), 254 
pages, $14.95 

How to Get Started 
with MS-DOS 

by Carl Townsend 

This thin book should receive an 
award for truth in titling, for it does 
little more than get you started with 
Microsoft’s operating system for 
16-bit computers. As such, though, 
it is a useful introduction that should 
lead the beginner to a gratifying 
level of facility with basic commands 
and operations. Focusing exclusive- 
ly on an IBM Personal Computer im- 
plementation, the author gives an 
overview of the operating system 
and the hardware before guiding the 
reader into an initial session with 
MS-DOS. 

Techniques for creating files, using 
commands and utilities, and backing 
up disks are presented rather quick- 
ly, but the MS-DOS editor is covered 
in detail—the author even suggests 
that together with a text-formatting 
program MS-DOS’s line editor can 
function as a simple word-processing 

DPM euem oe 
computer and saved money. 

Learned a lot, too!” 
Save now. Build the H-100 kit, a 
computer that will keep pace with 
technology. for years to come. 

Advanced 16-bit computing at a kit 
price! With most circuit boards al- 
ready pre-wired, H-100 is our easi- 
est computer kit. And our manuals. 
ensure that “We won't let you fail!” 

Dual microprocessors deliver 16- 
bit speed and 8-bit compatibility. 
The industry standard S-100 card 
slots allow a host of peripherals 
and memory expansion to 768K 
RAM. 

A high-density (320K) 5.25” drive 
is standard. Powerful options in- 
clude an internal multi- 
megabyte Winchester 
drive (available soon) 

See the world’s first 
16- bit/8-bit 
computer kit, plus 
peripherals and 

Get your full-color 

eld 
RO leslie 

lalerchdal di ae 
Catalog! \ 

_ software...at your Heathkit Elec- 
tronic Center.t Or mail the coupon 

_ today for a FREE Heathkit catalog! 

H-100 SERIES COMPUTER 
. SPECIFICATIONS: 

COMMUNICATIONS: 
Two RS-232C Serial 
Interface Ports and 
one parallel port 

DIAGNOSTICS: 
-Memory self-test 
On power-up 

AVAILABLE 
SOFTWARE: 
Z-DOS (MS-DOS) 
CP/M-85 
Z-BASIC Language 
Microsoft BASIC 
Multiplan 

USER MEMORY: . 
128K-768K bytes* - 

MICROPROCESSORS: 
16-bit: 8088 
8-bit: 8085 

DISK STORAGE: 
Built-in standard 
5.25” disk drive, 
320K bytes/disk 

KEYBOARD: 
Mex er) Ae 
95 keys, 13 
function keys, 
18-key numeric pad 

GRAPHICS: ae 
Always in graphics mode. jailMerge 
640h/225v resolution; Dee steht 
up to eight colors File Manager 
are available** Most 

*128K bytes standard. standard 
**Optional. 8-bit CP/M 

Software 

10) aiceyay 
the leader in 

electronic kits 
and save! 
tHeathkit Electronic Centers are 

units of Veritechnology Elec- 
tronics Corporation. Heath Com- 

pany and Veritechnology Elec- 
tronics Corporation are 

subsidiaries of Zenith Radio 
Corporation. CP/M is a regis- . 

tered trademark of Digital 
Research Corporation. 

CLIP COUPON AND MAIL TODAY TO: 

Heath Company, Dept. 309-142 
Benton Harbor, MI 49022 

Please send my FREE Catalog, 
with details on the new 16-bit/8-bit 
H-100 Computer Kit, today! 

Name 

Address 

Heathkit City 

CP-219R2 Zip 
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system. A quick look at MS-DOS- 
compatible programming languages 
closes the text, but more than 35 
pages of appendixes follow. Some, 
such as the detailed comparison of 
MS-DOS and CP/M features and the 
10-page table of error messages and 
appropriate responses to them, are 
certainly a valuable compendium. 
Dilithium Press (Beaverton, OR, 1983), 126 

pages, $13.95 

Wordstar and CP/M 
Made Easy 

by John D. Lee 

Although the promise of this book’s 
title may be somewhat bold, Word- 
star users, especially beginners, will 
appreciate this volume as a supple- 
ment to the word-processing pro- 
gram’s supplied documentation. (The 
documentation that comes with the 
latest version of Wordstar—version 
3.30—is more friendly than that of 
version 3.0, which Lee uses, perhaps 

BOOK REVIEWS 

making the need for this book less 
acute.) The author is careful to pre- 
sent information in a readable style 
at a measured pace—the book is a 
tutorial, not a reference work. First 
learning and practicing the basics of 
loading the program, handling disks, 
and entering, editing, and printing 
a simple letter, the reader acquires 
a sense of success before being in- 
troduced to the more advanced and 
powerful features of the system. The 
author follows this approach 
throughout, treating successive 
levels of sophistication in editing, fil- 
ing, formatting, and printing as re- 
lated functions rather than present- 
ing each of these operations sepa- 
rately. The Mailmerge and Spellstar 
programs are covered briefly. While 
the 30-page introduction to CP/M is 
valuable, users of that operating sys- 
tem who are not running Wordstar 
will find better guides elsewhere. 

John Wiley & Sons Ltd. (Chichester, England, 
1983), 223 pages, $17.95 

IBM Data Files: A 

BASIC Tutorial 

by David Miller 

This tutorial is not as intensive as 
others on data-file programming 
techniques for the IBM Personal 
Computer, making it accessible to 
beginning programmers while still 
offering valuable suggestions for 
those with more experience in 
BASIC (who may find that they can 
skip some of the earlier sections). In 
the opening chapters, the author is 
careful to cut through the mystique 
surrounding the subject, familiariz- 
ing us with the IBM PC’s keyboard 
and file types before even introduc- 
ing the concept of data files. The 
next five chapters—nearly half the 
book—are devoted to creating, dis- 
playing, appending, and correcting 
sequential-access files; they include 
a dozen sample programs that are 
useful pieces of BASIC code as well 



as instructive illustrations of the fun- 
damental techniques of managing 
sequential files. The author goes on 
to cover the DIF files used by Visi- 
calc and touches on more sophisti- 
cated random-access filing methods. 
Complete systems for recording 
home inventory and tracking the 
stock market are used to point out 
broad concerns of systems design. 
End-of-chapter questions reinforce 
key ideas, an appendix presents 
“Gems of Miscellany,” and the 
book’s 55 programs are available on 
an optional disk. 
Reston Publishing Co. (Reston, VA, 1983), 260 
pages, $14.95 

ie a ae eae 

NicGraw-Hill Encyclopedia 
of Electronics and 
Computers 

by Sybil P. Parker, Editor in Chief 

Twelve pages on radar may be more 
than you need, but the similarly 
thorough articles on programming 

languages, computer storage tech- 
nology, artificial intelligence, and the 
like provide quite an education for 
anyone with more than a casual in- 
terest in computers. Including new 
entries together with many selected 
from the McGraw-Hill Encyclo- 
pedia of Science and Technology, 
this well-indexed volume on elec- 
tronics emphasizes computers as 
one of that study’s chief applications. 
It covers basics such as semiconduc- 
tors and cathode-ray tubes as well as 
cryptology, number theory, bubble 
memory, and other more specialized 
concerns. Amply illustrated, this 
volume is valuable and easy to use. 
McGraw-Hill Book Co. (New York, 1984), 964 
pages, $59.50 

Pascal for BASIC 
Programmers 

by Charles Seiter and Robert Weiss 

Reflecting a growing and positive 
trend in microcomputer books, Pas- 

cal for BASIC Programmers sharp- 
ly defines its subject and audience 
and addresses them specifically 
rather than trying to be all things - 
for all readers. Designed to lead the 
BASIC programmer to an under- 
standing of and facility with UCSD 
Pascal, the book begins with an in- 
troductory tutorial called “Pascal in 
One Evening” that gives the reader | 
a quick overview. This is followed by 
a consideration of the process of 
translating higher-level languages 
into machine code, which sheds light 
on the logic of Pascal’s structure. 
Emphasizing the practical aspects of 
programming, the authors then sys- 
tematically explore the features of 
Pascal, including the use of vari- 
ables, control of program execution, 
input/output, and systematic or 
structured programming. Finally, 
two sample programs illustrate the 
process of planning and writing a 
program; a BASIC-to-Pascal lexicon 
is included. This tutorial is more at- 

Presenting the No-Risk Disk:" 
No matter how many times you play it, the TDK 

No-Risk Disk won't drop a letter. A word. Not even a bit. 
We guarantee it. 
And not for 1 year. Or 5 years. But with a lifetime 

replacement warranty for as long as you own the disk. 
That's a promise we don’t make 

lightly. Because it has almost 50 years’ 
research and development of TDK 
recording products behind it. 

So the next time you want to store 
important information, put it on TDK. 

You've got nothing to lose. 
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tractively designed and more read- 
able than many others of its kind. 
Addison-Wesley (Reading, MA, 1983), 242 
pages, $10.95 

{AR IT | 

Visicalc for Science 
and Engineering 

by Stanley R. Trost and Charles 
~ Pomernacki 

Claiming that “the reasons for Visi- 
calc’s success as a business tool ap- 

ply equally to its engineering appli- 
cations,’ the authors of this infor- 
mative collection of more than 50 
scientific uses for the venerable 
spreadsheet program give powerful 
ideas to a particular audience. They 
suggest that Visicale can generate 
design tables that will satisfy many 
scientific and engineering needs and 
make the development of a special- 
purpose BASIC or FORTRAN pro- 
gram unnecessary. Applications 

* NEW FROM HAYES * 
MICROMODEM //e 

$239.95 
SUPPORTS II+, //e, APPLE III 

; INCLUDES 
SMARTCOM | SOFTWARE AND 

ALGEBRA I, Il, 111, IV EACH 29.95 
ACSII EXPRESS 39.95 
ALS CP/M CARD w/64K MEM299.95 #: 
AMDEK 300 AMBER 5 
AMDEK COLOR | 
BANK STREET WRITER 
BEAGLE APPLE MECH 
BEAGLE BAG 
BEAGLE BASIC 
BEAGLE DOS BOSS 
BEAGLE DOUBLE TAKE 
BEAGLE FLEX TEXT 
BEAGLE PRONTO DOS 
BEAGLE TIP DISK #1 
BEAGLE TYPEFACES 
BEAGLE UTILITY CITY i 
BROTHER (DYNAX) DX15 449.95 (8 
CHOPLIFTER 25.95 Ht 
DANA SUPER FAN WITH Ht 

SURGE SUPPRESSOR 39.95 
D BASE II 415.958 
DB MASTER IV NEW 269.95 #t 
DB UTILITY PAK 89.95 fH 
DEADLINE 33.9591 
DOLLARS & CENTS 79.95%: 

| DR. J AND THE BIRD : 
GO ONE-ON-ONE 

EPSON FX 80 
EPSON MX 100 
FINANCIAL PARTNER 

| FINGER PRINT (EPSON) 
FIRST CLASS MAIL 
FLIP’N FILE 
FORMAT Il ENHANCED 
GEMINI 10X 120 CPS 
GIBSON LITE PEN 
GRAPPLER+ INTERFACE 119.95 
GRAPPLER+ w/16K ON-BOARD 

BUFFER (TO 64k) 169.95 
x HAYDEN SOFTWARE x 

HOW TO PROGRAM APPLESOFT 
BASIC 39.95] 

HOME ACCOUNTANT 49.95 
HOME WORD 39.95] 
IBM LOTUS 123 299.95 
IBM QUADLINK 499.95 
IBM THE ACCOUNTANT 159.95 
INSTANT RECALL 49. 
KIDS AND APPLES 
KNOW YOUR APPLE //e 
KOALA PADS 
LETTER PERFECT 99.95 
MAGIC CALC 99.95 
MAGIC WINDOW II 99.95 
MAXELL/VERBATIM (SSDD) 22.95 
MICROSOFT 16K RAMCARD 67.958 | 
MICROSOFT SOFTCARD 219.95 
MICROSOFT //e SOFTCARD CP/M 

80 COL&64K(1 CARD) 359.95] 
MILLIONAIRE 49.95 
MINER 2049 29.95] 
MULTIPLAN C-64 89.95) 
MULTIPLAN DOSORCP/M 169.95 
MUSIC CONST SET 32.95 
NEC 12” COLOR 299.95 
NEC 12” GREEN 119.95 
NEC 8023 PRINTER 379.95 

Sat. 10-5 

14.95 
21.95 
79.95 
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(GARDEN OF EDEN) 
| ese COMPUTERS a 
it 16485 Magnolia 

Westminster, CA 92683 
V2 bik. N. of the 405 Frwy. : 

‘| Mon-Fri 10-6:30 CLOSED TUESDAYS !|E: 

ORDERS ONLY 

800-762-3227 
OUTSIDE CALIFORNIA ONLY 

ALL OTHER ORDERS & INFO. CALL 

714-841-4994 

DANA 2000 
Letter Quality Printer 

18 CPS 
QUME DAISY WHEEL & 

95@ RIBBON CARTRIDGE COMPATIBLE 
1 YR. WARRANTY 
BACKED BY XEROX 

MOST AFFORDABLE PRICE 

$429.95 om oe 

FREE SOURCE SUBSCRIPTION 

249.95 
36.95 
26.95 
85.95 

439.95 
729.95 
79.95 
79.95 
79.95 
79.95 

109.95 
28.95 

349.95 
249.95, 
389.00 
489.00 
39.95 

399.95 
79.95 
29.95 
74.95 
64.95 

139.95 
329.95 
42.95 
42.95 

NOVATION APPLE CAT II 
NOVATION EXP MODULE 
NOVATION HAND SET 
NOVATION TOUCHTONE 
OKIDATA 92P 
OKIDATA 93P 
PFS FILE //e OR II+ 

“PFS GRAPH //e OR II+ 
PFS WRITER //e 

“PFS REPORT //e OR II+ 
“@ PIE WRITER 
“a PINBALL CONST SET 
@ PROWRITER 8510 
“RANA ELITE | 
“@ RANA ELITE II 
“RANA ELITE III 
“] SARGON III 
“i SATURN SYSTEM 128K 
“| SENSIBLE SPELLER 
ff SPELLING BEE GAMES 

Sun. 1-5 

| TAXAN 12” COLOR RGB 
| T.G. JOYSTICK 

139.95 
19.95 
39.95 

139.95 
135.95 

VIDEX 80 COL CARD 
w/SOFTSWITCH 

VIDEX ENHANCER (7) 
VIDEX FUNCTION STRIP 
VISICALC //e 128K 

7 VISITREND/VISIPLOT 
WIZARD IPI PARALLEL 

INTERFACE 
WIZARDRY 
WORDSTAR/INFOSTAR 

w/FREE CP/MCARD = 329.95 
WORD HANDLER (SPECIAL) 49.94 
ZAXXON 29.95 
ZENITH 12” GREEN 99.95 
ZORK |, II, Ill EACH 26.95 

169.95 
109.95 
39.95 

239.95 
219.95 

62.50 
36.95 

4 | BECAUSE HARDWARE AND SOFTWARE 
PRICES ARE CHANGING SO RAPIDLY, 
WE URGE YOU TO CALL US FOR OUR 
VERY LOWEST CURRENT PRICES! 

WE APPRECIATE YOUR BUSINESS and will do 
everything we can to make you happy. 
TERMS: F.O.B. Westminster, CA. We accept VISA, 

| Mastercard, Cash, Checks, Certified Checks 
are better. Money Orders and Purchase Orders (2% 
10-Net 15). Add 2% for bank cards & P.O.’s. Most 
orders are shipped today or tomorrow via UPS 
insured. Prices are subject to change and hopefully 
will go down ! Unless otherwise noted, all prices are 
Apple. 

Re Apple is a registered trademark of Apple Computer. 
z4\m EPSON is a registered trademark of EPSON America. 

Circle 33 on inquiry card. 

ranging from computing standard 
deviations to analyzing the effective- 
ness of a solar-energy installation 
are treated specifically, but the tech- 
niques they illustrate should suggest 
solutions to a wide variety of prob- 
lems. Mathematics, electrical and 
electronic engineering, communica- 
tions, solar engineering, heating and 
air-conditioning design, control sys- 
tems, and physics are some of the 
broad areas addressed by several 
specific, thoughtful implementations 
of Visicale’s potential. Attractive and 
easy to use, the book presents each 
problem as a self-contained unit, 
making reference, comparison, and 
interpolation simple. It is an imagi- 
native and economical approach to 
problem solving. 
Sybex Inc. (Berkeley, CA, 1983), 203 pages, 
$13.95 

ae aa ee en a a ee 

Programming with Graphics 

by Garry Marshall 

This little book introduces the begin- 
ner to graphics programming. The 
author, a frequent contributor to 
British computer magazines, has 
purposely limited his instruction and 
examples so that the reader needs 
only a modest familiarity with math- 
ematics, thus bypassing one of the 
novice graphics programmer’s most 
intimidating obstacles. Graphics 
based on character blocks, discrete 
pixels, and lines are examined in 
separate, self-contained sections, and 
sample programs are kept skeletal 
in order to illustrate techniques. The 
book is not specific to any particular 
microcomputer, and this is both a 
strength and weakness; it is unfor- 
tunate that its lack of specificity is 
little relieved by a 15-page appendix 
on the capabilities of particular com- 
puters, which covers a number of 
British machines to the exclusion of 
newer ones now popular in the U.S. 
Nonetheless, the book should fill the 
bill as a general introduction to the 
subject and preparation for more 
sophisticated techniques. 
Prentice-Hall (Englewood Cliffs, NU, 1983), 120 
pages, $12.95 

Micro Reviews are by Tom McMillan, Associate 
Editor of Popular Computing. 
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A flawless future is in sight with 3M diskettes. 
When it comes to keeping track of precious data, predictable means reliable. Being able to count on every diskette, every time. At 3M, reliability is built into every diskette. We've been in the computer media business for over 30 years. And we've never settled in. We're constantly improving and perfecting our product line, from computer tape and data Cartridges to floppy disks. 
3M diskettes are made at 3M. That way, we have complete control over the entire manufacturing process. And you can have complete confidence in the reliability of every 3M diskette you buy. 
Look in the Yellow Pages under Computer Supplies and Parts for the 3M distributor nearest you. In Canada, write 3M Canada, Inc., London, Ontario. If it’s worth remembering, it’s worth 3M diskettes. 

Circle 1 On inquiry card. 
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Does your word processor _ 
chop, slice, grind, shred, and puree? 

All too many word processing programs can make mince- symbols. All you do is write and leave the processing to 

meat out of your ideas. They force you to adapt your us. Making life easier is the reason you got a personal 

writing to the computer’s needs, when it should be the | computer in the first place, isn’t it? Just tell the 
other way around. machine what you want: centering, justifying, paginat- 

ing, underlining or boldface, finding and 
replacing words, moving sections of your 
text, or undoing your last command. THE 
WRITE STUFF does all the things you'd 
expect from programs that cost up to five 
times as much. And that’s no sliced baloney. 

That’s why you need THE WRITE 
STUFF," the word processing program 
designed for people who care more about 
words than processing. With THE WRITE 
STUFF, you don’t have to relabel your per- 
sonal computer keyboard or learn arbitrary 

The Ultimate Word Processor for Home and Office 
For the Apple® II plus and IIe. One disk drive, 64K, DOS 3.3 required. $99.95 at computer stores, software retailers 

and bookstores, or call toll-free (800) 638-3030—in MD call collect (301) 824-7300 

HARPER & ROW *# SOFTWARE 
© Intentional Educations, Inc. 10 East 53rd Street, New York, N.Y. 10022 

208 March 1984 Popular Computing | Circle 28 on inquiry card. 



MLZ.) 

Speed Math 
How to build your math skills and sharpen your reflexes 

by George Stewart oN SS oS me 

WG SY : Sie WE 
RGSS aa) SONS 

S x ee SN wis Se a Ne ee 
. 

\ ae RASS PRES . S ou're standing at the checkout A : . . 
* counter in the supermarket < WAS ‘ PASH | 

trying to double-check the | x RQ A SS : AS {fi | 
cash register’s totals, but you just , WY \ RQWHN NR. 0g | 
can't keep up. 47S AQ oe SAS ; % 

You're speeding down the highway = NY AS AY x . \ Lf 
calculating your gas mileage, but you AN AN ‘\ SASL ANS | 
run out of fuel before the answer a WW NY Soidy Sy SS Le : 

med) \ a Sl AF SY’ comes. a YY - WY AW WN \Y s&s Ww & : : 
You’re at a dinner party and the | WS YY YS Ah EN O\ esas ess | 

person next to you starts talking OOO WS WH \ NY ‘ C2 <—S 
s Va Le ‘ 

about the national defense budget. NOK YY ON SY 
You'd like to restate the figure on a AW 
per capita basis, but the conversa- {\\ \ AY \ WY YY 
tion has moved to French wines by {\\\\\“" ‘ 
the time you’ve worked out the WN \\ XY ~ \\ 
problem. 

This month’s program, Speed 
Math, can make you the master of 
such situations. The program helps you learn to add, 
subtract, multiply, and divide with lightning speed. 
The method involved is good old drill and practice with 

a timer added. You specify the range of numbers to be 
used and the time limit per question. If you’re more in- 
terested in learning to make quick estimates rather than 
getting exact answers, you can set an error tolerance 
of 0 to 25 percent. 

Program Description 
The program starts by displaying a menu to deter- 

mine what kind of drill is used: 
MATH DRILLS 

1- OPERATION (+-#/: A+B 
2-RANGES: 10<=A<= 99 & 10<=B<= 99 
3d-ERROR TOLERANCE: 0 % 
4-TIME LIMIT: 100 

EE SS SS SS SS SS SS A NY SS SY SE NS Se Se See SEY oD see com sane ees eee sees eo 

SELECT <1>-<4> TO CHANGE DRILL 
OR <0> TO START? 

Illustration by Rich Goldberg 

' 
- , 

AY XX QOOd SY WOW 

HAHN 
WAM ANY Re LOY WY AWAY 

\S oy 
WS 

AY 

YO \ \\ 

are Ke. ANS oe SEE RE on we 

\ AS Snir \ Ss 
Item 1 indicates that the current operation is addi- 

tion (A+B). Item 2 shows the respective ranges for the 
first and second operands, A and B (10 to 99 in both 
cases). 
Item 3 lists the error tolerance: 0 percent means that 

no error is allowed. An error tolerance of 25 means that 
your answer can be within 25 percentage points of the 
correct answer and still be counted as correct. 
Item 4 sets the time limit for answering each ques- 

tion. The limit is given in arbitrary units; actual time 
durations will vary according to the intrinsic speed of 
your computer. A value of 0 means no time limit: you 
have all the time you want to answer each question. 
To change any of the settings, enter the correspond- 

ing item number. To start the drill, enter 0. 
When you start the drill, the program randomly 

chooses operands A and B within the specified ranges 
and prints a problem on the screen. For example, the 

George Stewart is a contributing editor of Popular Computing. 

March 1984 Popular Computing 209 



THE PROGRAM FACTORY 

program might display the problem 

8+1= | 

Type in the answer, using your i conppubans s backspace 
key to erase errors. Press Enter (or Return) when you 
are finished. If time runs out before you press Enter, 
the program accepts whatever digits you have typed in 
so far as your complete answer. 
The computer then tells you whether your answer is 

eorrect or “close enough” (within the specified error 
tolerance). 
You then enter C to continue the drill, N to change 

the drill settings, or S to stop. If you select Stop, the 
program prints out your score. 

ae os OS a 
Sr aN 

XS 
N soe = iS SNS , a \ Xe 

3
.
 

=
e
 

: : = 

AS Suen So 
a eS 

S < . SS RNS 
“EB 

Program Listing 
The program is written in Microsoft BASIC and 

should run on TRS-80s, IBM Personal Computers, and 
other computers equipped with this widespread version 
of BASIC. (See separate program listings for Applesoft 
and TI BASIC presented with this article; however, read 
the following program notes before typing in the 
program.) 
We present the program in logical Binds Type them 

in as we go along. 

counters, and control variables. 

10 RANDOMIZE 
20 DIM L(2),U(2),A(2),0D$(2) 
30. OD$(1)="A" 
40 OD$(2)="B" 
50 EN$=CHRS§(13) 
60 BK$=CHRS$(8) 
70 DL$=CHRS$(8) 
80 CS$=CHRS$(14) 
90 VW=40 
100 DG$="0123456789." 
110 READ OP$,L(1),U(1),L(2),U(2),ER,TL 
120 DATA +, 10, 99, 10, 99, 0, 100 
130 KR=0 
140 KQO=0 
145 GOTO 300 
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Line 10 initializes the computer’s random-number 
generator so the program won't give the same questions 
each time you run it. If your computer doesn’t use the 
RANDOMIZE statement, you can substitute some lines 
such as these: 

If these alternate lines don’t work either, read about 
random numbers in your BASIC reference manual for 
other ideas. 

Lines 50 to 80 store certain keyboard and video-dis- 
play codes. You might have to substitute other numbers 
in the function CHR$(_ ); check the tables of keyboard 
and display characters in your BASIC reference manual. 

Line 50 stores the keyboard’s Enter (or Return) char- 
acter in EN$. Line 60 stores the keyboard’s backspace 
character in BK$. 

Line 70 stores the display’s delete character in DL$; 
when this character is printed, it erases the previously 
printed character. Some computers, such as the TRS-80 
Model 100, use CHR$(127) instead of CHR$(8). 

Line 80 stores the control character that turns on the 
display cursor. Change the number in CHR3$( ) if your 
computer uses a different character, or delete the line 
if your computer has no such control character. 

Line 90 stores the number of characters per line on 
the computer’s display. Change the number as necessary 
to match your computer’s display width. 
DG$ in line 100 stores all the characters you’re allowed 

to use for answers to questions. If you type any other 
characters while answering a question, the program will 
ignore them. 

Line 110 reads the initial settings for the current 
operation, the upper and lower limits for A and B, the 
error tolerance, and the time limit. To change the ini- 
tial settings, store the values you want in line 120. Be 
sure to list the settings in this order: 

120 DATA operator, lower limit for A, upper limit for A, lower limit 

for B, upper limit for B, error tolerance, time limit 

Lines 180 and 140 set the counters for correct answers 
(KR) and questions attempted (KQ) to zero. Line 145 
jumps to the operator-check routine. — 
The following block of lines presents the main menu: 

150 
160 
170 
180 

CLS 
PRINT TAB((VW - 11)/2)“MATH DRILLS” 
PRINT ““1-OPERATION (+—+/): A “OPS” B” 
PRINT ““2-RANGES:"L(1)"< =A< ="U(1)"&'L(2)"< =B< = 
ua 
PRINT “3-ERROR TOLERANCE:"INT(ER+100+.5)"%" 
PRINT “4-TIME LIMIT”TL 
PRINT STRINGS(VW—1, =") 
PRINT “SELECT <1>-<4> TO CHANGE DRILL’ 

190 
200 
210 
220 



C) 

a ert a a tenn dre ae ti ls tee Ve Micro ey 
ou Se eo a ee oe J ae the Jee Lu 10) NE 230 Pru °H 30> 70. SRT eae aa 
250 INPUT S 
260 IF S<0 OR S>4 THEN 150 
270 ON S+1 GOTO 590,280,330,490,550 

Line 150 clears the screen. Line 160 centers the title 
on the current display line. Lines 170 to 200 display the 
current drill settings. 
Line 210 prints a dividing line. If your computer 

doesn’t use the STRING$ function, type in these lines 
instead: 

ee Pg ae ee a ae ~ ~ Ree 

ae Lines 240 to 270 get the option you’ve selected and 
_ respond accordingly. | 

Now we present the routines that handle options 1 
to 4. Here are the lines for option 1 (change operators): 

280 PRINT “SELECT ONE: + - « /": 
290 INPUT OP$ 
295 IF LEN(OP$)=0 THEN 280 
300 IP=INSTR(1/"+ - « /“OP$) 
310 IF IP=0 THEN 280. 
320 GOTO 150 

The operator you enter is stored in OP$. Line 300 en- 
sures that OP$ is one of the valid operators + — * /, 

If your computer doesn’t use the INSTR function, add 
these lines: 

es 9 

a Fe ae 

SRS er. 

ee 

We present the INSTR subroutine at the end of this 
article. If you make the changes in lines 300 to 304, be 
sure to type in the subroutine too. 
Here are the lines for menu option 2 (change the 

ranges for operands A and B): 

330, FOR1=1 102 
340 PRINT “LOWER LIMIT FOR OPERAND “OD§$(): 

ome mms {2 South Street, Townsend, MA. 01469 - ames mania cml 
A division of New England Business Service, Inc. 

350 INPUT Lil) 
360 IF L(I)>=0 THEN 390 ‘a 
370 PRINT “MUST BE > OR = 0” EB Please rush my FREE NEBS Computer Forms Catalog. 
380 GOTO 340 | ) ‘ 390 PRINT “UPPER LIMIT FOR OPERAND “OD§$(\): [ | ee 
400 INPUT U(I) Company Name Your Line of Business i 
410 IF l=1 OR IP<4 OR U(I)>0 THEN 440 _| 2 Street Address i 
420 PRINT “OPERAND B (DIVISOR) MUST BE > 0" , City, State and Zip Use computer for: (Check as many as apply) 430 GOTO 390 [|Home [Business [_] Word Processing [_] Accounting ; 440 IF Ll)<=U(l) THEN 470 | | eos Rete! Banga cota! iam iar eee 450 PRINT “MUST BE < OR = ““L(l) NODGict iniensy Aemeig 50 sae 
460 GOTO 390 | Computer Forms 
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470 NEXT | 
~480 GOTO 150 

Line 360 requires that all operands be nonnegative. 
Lines 410 to 480 make sure that operand B’s lower limit 
is greater than zero when the operation is division in 
order to prevent division by zero. Line 440 requires that 
the upper limit for an operand be greater than or equal 
to the lower limit. 
The following lines take care of option 3 (change er- 

ror tolerance): 

490 PRINT “MAXIMUM ALLOWABLE ERROR, 0-25%” 
500 PRINT “(0 = NO MARGIN OF ERROR)” 
510 INPUT ER 
520 IF ER<O OR ER>25 THEN 490 
Bo0e-ER=ER/100 «:.. 
540 GOTO 150 

The error tolerance ER lets you practice making 
estimates. A tolerance of 25 percent means that your 
answers can be as much as 25 percent above or below 
the exact answer and still count as correct. A tolerance 
of 0 means that your answers must be exact. 
You input the tolerance as a percentage—for instance, 

25 for 25 percent. Line 530 converts the percentage to 
a decimal value, such as .25 for 25 percent. 

Here's the hiock of lines that handles option 4 (set time 
limit): 

550 PRINT “ENTER TIME LIMIT, O-10000 (O=NO LIMIT)” 
560 INPUT TL 
570 IF TL <0 OR TL>10000 THEN 550 
580 GOTO 150 

If you select a time limit greater than 0, the program 
counts while it waits for you to answer a question. When 
the count reaches the value of TL, you are out of time. 
Any digits that you have typed up to that point are taken 
as your answer. The actual time represented by a time- 
limit value varies from one computer model to another. 
A value of 100 gives you a time limit that ranges from 
5 to 10 seconds on most computers; on an Apple IIe, 
a value of 150 gives you about 5 seconds. 

Before giving you a math problem, the program makes 
a few final checks of the drill settings: 

990 IF IP<>2 OR U(1)>=L(2) THEN 630 
600 PRINT “UP LIM FOR A MUST BE >= LO LIM FOR B” 
610 PRINT “ENTER NEW RANGES” 

GOTO 330 
IF IP<4 OR U(2)>0 THEN 680. 
PRINT “UPPER LIMIT FOR OPERAND B (DIVISOR)” 
PRINT “MUST BE >0. ENTER NEW UPPER LIMIT”; 
INPUT U(2) 
IF U(2)< =0 THEN 640 

Lines 590 to 620 ensure that subtraction problems 
always produce nonnegative results. Lines 630 to 670 
ensure that division by zero is not attempted. 
Now the program generates random values for 

operands A and B: CONTINUED ON PAGE 214 
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Speed Math for Ti BASIC 

Type in this version of the program for Texas Instru- 
ments computers. (For Applesoft BASIC, see page 218.) 

10 RANDOMIZE 
20 DIM L(2),U(2),A(2),0D$(2) 
30, OD Si1eaun" 
40 OD$(2)=“B”" 
50 EN=13 
60 BK=8 
80 CS=30 
82 SP=32 
84 BC=15 
85 BR=23 
90 VW=28 
100 DG$=“0123456789.” 
110 READ OP$,L(1),U(1),L(2),U(2),ER,TL 
120 DATA +,10,99,10,99,0,50 
130 KR=0O 
140 KQ=0 
145 GOTO 300 
150 CALL CLEAR 
160 PRINT TAB((VW — 11)/2);MATH DRILLS” 
170 PRINT :“1-OPERATION (+ —+/): A “:OP$;" B” 
180 PRINT :“2-RANGES:”TAB(3):L(1);"< = A A UTES 

L(2):""< = B <=""U(2) 
PRINT :“3-ERROR TOLERANCE:”:INT(ER * 100 + .5):%” 
PRINT :“4-TIME LIMIT’ TL 
FOR |=1 TO VW-1 
PRINT “=” 
NEXT | 
PRINT 
PRINT “ENTER:”TAB(3);“< 1>-<4> TO CHANGE 
DRILLS” TAB((VW — 2)/2);“OR” TAB((VW — 12)/2):"<0> 
TO START”: 

S=0 
INPUT S 
IF S<O THEN 150 
IF S>4 THEN 150 
ON $+1 GOTO 590,280,330,490,550 
PRINT :“SELECT ONE: +-+*/": 
INPUT OP$ 
IF LEN(OP$)=0 THEN 280 
IP =POS(" + — «/"OP$,1) 
IF IP=O THEN 280 
GOTO 150 
FOR |=1 TO 2 
PRINT :“LOWER LIMIT FOR ”;OD$(I) 
INPUT Lil) 
IF L(l)> =O THEN 390 
PRINT “MUST BE >= 0” 
GOTO 340 
PRINT :“UPPER LIMIT FOR ":OD$(I) 
INPUT U(I) 
IF |=1 THEN 440 | 
IF IP<4 THEN 440 
IF U(I)>O THEN 440 

190 
200 
210 
212 
214 
216 
220 

240 
250 
260 
265 
270 
280 
290 
295 
300 
310 
320 
330 
340 
350 
360 

380 
390 
400 
410 
412 
414 



420 

430 
440 
450 
460 
470 
480 
490 
500 
510 
520 
525 
530 
540 
550 
560 
570 
575 
580 
590 
592 
600 

age 

ae Ee 

610 
620 
630 
632 
640 

650 
660 
670 
680 
690 
700 
710 
720 
722 
724 
726 
730 
740 
750 
760 
710 
780 
790 
800 
810 
820 
830 
840 
850 
860 
870 
880 
882 

PRINT “FOR DIVISION, UPPER LIMIT’:“OF B MUST BE 

> 0” 

GOTO 390 

IF L(I)}< =U(I) THEN 470 

PRINT “B MUST BE < ="'L(1) 

GOTO 390 

NEXT | 

GOTO 150 

PRINT :“ENTER ERROR TOLERANCE, 0-25” 

PRINT “(O=NO MARGIN OF ERROR)” 

INPUT ER 

IF ER<O THEN 490 

IF ER>25 THEN 490 

ER =ER/100 

GOTO 150 

PRINT :“ENTER TIME LIMIT,O-10000”:(0 =NO LIMIT)” 
INPUT TL 

IF TL<O THEN 550 

IF TL>10000 THEN 550 

GOTO 150 

IF IP< >2 THEN 630 

IF U(1)>=L(2) THEN 630 

PRINT :“ADJUST RANGES SO THAT”:“UPPER LIMIT FOR 

AIS > OR =":"LOWER LIMIT FOR B.” 

PRINT “ENTER NEW RANGES NOW” 

GOTO 330 

IF IP<4 THEN 680 

IF U(2)>0 THEN 680 

PRINT :“FOR DIVISION, UPPER LIMIT’:“OF B MUST BE 

> 0. 

PRINT “ENTER NEW UPPER LIMIT OF B” 

INPUT U(2) 

IF U(2)< =O THEN 640 

FOR !=1 TO 2 

N1 =Li(l) 

N2=Ui(l) 

GOSUB 1370 

IF |< >2 THEN 730 

IF IP< >4 THEN 730 

IF NR< >0 THEN 730 

GOTO 710 

A(l)=NR 

NEXT | 

ON IP GOTO 760,780,810,830 

R=A(1)+A(2) 
GOTO 840 

IF A(1)<A(2)THEN 680 

R=A(1)—A(2) 

GOTO 840 

R =A(1)*A(2) 

GOTO 840 

R=A(1)/A(2) 

TR =ABS(R«ER) 

REM CALL CLEAR 

PRINT A(1);OP$;A(2);" = ” 

TM=0 

CP =1 

CU=SP 

Gs =" 

900 
910 
920 
320 
930 
940 
954 
wo 
956 
957 
960 
962 
965 
966 
970 
1000 
1002 
1010 
1020 

1030 
1031 
1032 
1034 
1036 
1038 
1040 
1050 
1060 
1070 
1072 

1080 
1090 
1100 
1110 
1120 
1130 
1140 
1150 
1160 
1170 
1180 
1190 
1200 
1220 
1230 
1240 
1250 

1280 
1290 
1300 
1310 
1320 
1330 
1340 
1360 
1370 
1380 
1390 

TE=0 

CALL KEY (3,K,KF) 

IF KF =O THEN 1030 | 

K$ =CHRS$\(K) 

IF K=EN THEN 1070 

IF K=BK THEN 960 

IF POS(DG$,K$,1)=0 THEN 1030 

G$=G$&K$ 

CP=CP+1 

GOTO 1020 

IF CP=1 THEN 1030 | 

IF CP>2 THEN 970 

C= 

GOTO 1000 

G$ =SEG$(G$,1,CP — 2) 

CALL HCHAR(BR,BC + CPSP) 

CP=CP-1 

GOTO 1030 

CALL HCHAR(BR,BC + CP — 1,K) 

IF CU=CS THEN 1034 

Cv=Ccs 

GOTO 1036 

Cul SP 

CALL HCHAR(BR,BC +CPCU) 

IF TL=O THEN 910 

TM=TM+1 

IF TM<TL THEN 910 

Te 1 

CALL HCHAR(BR,BC + CPSP) 

G=VAL(" +"&G$) 

KO =KO +1 

PRINT 

IF TF=0 THEN 1120 

PRINT “TIME’S UP” 

IF ABS(G —R)< =TR THEN 1170 

REM AUDIBLE ERROR MESSAGE GOES HERE | 

PRINT “INCORRECT. ” 

PRINT “CORRECT ANSWER IS”:R 

GOTO 1250 

KR=KR+1 

IF R< >G THEN 1230 

REM AUDIBLE ENCOURAGEMENT GOES HERE 

PRINT :“CORRECT!”’ 

GOTO 1250 

REM AUDIBLE ENCOURAGEMENT GOES HERE 

PRINT “CLOSE ENOUGH!”":“THE EXACT ANSWER IS”:R 

PRINT :“<C> TO CONTINUE”’:“<S> TO STOP”:"<N> 

TO CHANGE DRILLS” 

COs= C 

INPUT CQ$ ) 

S =POS("CSN”,CO$,1) 

IF S=0 THEN 1250 

ON S GOTO 590,1330,150 

PRINT :“YOU GOT’;KR;"RIGHT’:“OUT OF”:KQ;"TRIES” 

PRINT “FOR A SCORE OF”:INT(KR/KQ + 100 + .5);"%” 

END 

NG=N2-Ni +1 

NR =INT(RND*NG) +N1 

RETURN 
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680 
690 
700 
710 
720 

FOR |=1 TO 2 
Ni =Lil) 
N2=Ui(l) 
GOSUB 1370 
IF |=2 AND IP=4 AND NR=0 THEN 710 

730 A(l)=NR 
740 NEXT | 

This block stores values for A and B in A(1) and A(2), 
respectively. After setting N1 and N2 equal to the ap- 
propriate lower and upper limits for A (and next time, 
B), the program calls the random-number subroutine 
at line 1370, which we describe later on. Line 720 checks 
for division by zero and gets a new divisor if necessary. 
The following lines compute the correct answer: 

750 ON IP GOTO 760,780,810,830 
760 R=A(1)+A(2) 
770 GOTO 840 
780 IF A(1)<A(2) THEN 680 
790 R=A(1)-A(2) 
800 GOTO 840 
810 R=A(1)+*A(2) 
820 GOTO 840 
830 R=A(1)/A(2) 
840 TR=ABS(R+ER) 

IP ranges from 1 to 4, depending on which kind of 
operation you’ve selected. Line 750 uses IP to select the 
corresponding program logic (lines 760 to 830). The 
result of the operation is stored in R. 

Next, the program goes to line 840, which uses the 
error-tolerance value to compute the actual allowable 
error. For example, given an error tolerance of 10 per- 
cent and a correct answer of 34, the allowable error is 
3.4. 
The program has now figured out the answer, so it’s 

ready to display the problem on screen and get your 
answer. 

850 
860 
870 
880 
890 
900 
910 
920 
930 
940 
950 
960 
970 

CLS 
PRINT A(1) OP$ A(2) “= "CSS: 
TM=0 
CPS 1 
Geert" 
TF=0 
K$ =INKEY$ 
IF LEN(K$)=0 THEN 1030 
IF K$=EN$ THEN 1070 
IF K$=BK$ AND CP>1 THEN 990 
IF INSTR(1,DG$,K$)=0 THEN 1030 
G$=G$+K$ 
CP=CP +1 

980 GOTO 1020 
990 G$=LEFTS(G$,CP -2) 
1000 CP=CP-1 
1010 K$=DL$ 
1020 PRINT KS; 
1030 IF TL=0 THEN 910 
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1040 TM=TM+1 
1050 IF TM<TL THEN 910 
1060 TF=1 

Line 850 clears the screen. Line 860 prints the ques- 
tion. Remember, CS$ contains the video control char- 
acter to turn on the cursor (refer back to line 80). Delete 
CS$ from line 860 if your computer has no such control 
character, but be sure the line still ends with a semi- 
colon. 3 
For keyboard input of the answer, we cannot use the. 

simple INPUT statement. INPUT doesn’t allow for a 
time limit; it always waits until you press Enter (or 
Return). Instead of INPUT, we must use a rather com- 
plicated scheme involving the keyboard polling function 
INKEY$. This function enables the program to keep 
track of elapsed time during keyboard entry. Not all 
computers offer the INKE Y$ function, so you must use 
the functions PEEK (examine a memory address) or 
INP (examine an input/output port). Check the technical 
information section of your BASIC reference manual if 
you can’t find INKEY$ or a replacement. | 

Line 870 sets the timer TM to zero. The variable CP, 
initialized in line 880, keeps track of the cursor position. 
G§ (line 890) builds up your answer as you type in each 
digit. K$ (line 910) stores the individual keystrokes. The 
INKEY$ function in line 910 gets a keystroke from the 
keyboard buffer (temporary holding area). If the buf- 
fer is empty (no keys waiting to be recognized), the func- 
tion returns a null string. /t does not wait for a key- 
stroke. 

Line 930 checks to see if you have pressed Enter, 
which signals that your answer is finished. Line 940 
checks to see if you have pressed the backspace key to 
erase an error; if you have, lines 990 to 1020 handle it. 

Line 950 checks to see if you’ve pressed one of the 
other allowable keys (the digits or decimal point). If your 
computer doesn’t use the INSTR function, type in these 
lines: 

After each valid keystroke (or each attempt to get a 
keystroke), the program updates its time counter (lines 
1030 to 1050) unless the time-limit feature is disabled 
by the setting TL=0. If TM has not yet reached the 
limiting value, the program checks for another key- 
stroke. If time has run out, the program stores 1 in the 
time-out flag TF in line 1060 and proceeds to evaluate 
your answer. 
The following block of lines evaluates your answer: 

1070 G=VALIGS$) 
1080 KQ=KQO+1 
1090 PRINT 
1100 IF TF=0 THEN 1120 
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1110 PRINT “TIME’S UP” : 
1120 IF ABS(G—R) <=TR THEN 1170. 
1130 REM AUDIBLE ERROR MESSAGE GOES HERE 
1140 PRINT “INCORRECT. ”: 
1150 PRINT “CORRECT ANSWER IS "R 
1160 GOTO 1250 
1170 KR=KR+1 
1180 IF R<>G THEN 1230 | 
1190 REM AUDIBLE ENCOURAGEMENT GOES HERE 
1200 PRINT 
1210 PRINT “CORRECT” 
1220 GOTO 1250 
1230 REM AUDIBLE ENCOURAGEMENT GOES HERE 
1240 PRINT “CLOSE ENOUGH! THE EXACT ANSWER IS ”R 

Line 1070 converts G$ (your guess) into a numeric 
value. Line 1080 updates the questions-attempted 
counter. Line 1100 checks the time-out flag; if time ran 
out (TF'=1), the program informs you of that. However, 
the program checks your answer even if time ran out. 

Line 1120 determines whether your answer is within 
the acceptable error range of the exact answer. If your 
answer is out of range, lines 1130 to 1160 tell you so and 
print the correct answer. Note that line 1130 is a remark. 
If your computer can produce sound, you may want to 
insert a sound-generating command here, or at least a 
beep. On many computers, you can use PRINT CHR§(7) 

_ to produce a beep. More sophisticated sounds are avail- 
able on some computers using a SOUND or PLAY com- 
mand. : 

Lines 1170 to 1240 handle correct answers. You may 
want to'include musical encouragement sounds in lines 
1190 and 1230; be sure to use sounds easily distin- 
guished from those produced by line 1130. 
After the program evaluates your answer, the follow- 

ing lines give you a set of options: get more questions, 
change the drill settings, or stop. 

1250 PRINT 
1260 PRINT “<C> TO CONTINUE <S> TO STOP” 
1270 PRINT “<N> TO CHANGE DRILLS” 
i280; COs ="C" 
1290 INPUT CO$ 
1300 S=INSTR(1,"CSN”CQ$) 
1310 IF S=0 THEN 1250 
1320 ONS GOTO 590,1330,150 
1330 PRINT “HERE'S YOUR SCORE:” 
1340 PRINT “YOU GOT”KR"RIGHT OUT OF“KO“ TRIES” 
1350 PRINT “FOR A SCORE OF”INT(KR/KQ+ 100+ .5)%”" 
1360 END , 

Lines 1300 to 1320 take appropriate action depending 
on your selection. ; 

If your computer doesn’t have the INSTR function, 
type in these lines: : 
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Here's the subroutine for generating random numbers: 

1370 NG=N2-N14+1_ 
1380 NR=RND(NG)+N1—1 
1390 RETURN 

Given a lower limit N1 and an upper limit N2, the sub- 
routine computes a random value NR such that 
N1<=NR<=Nz2. | 
RND(NG) in line 1380 generates an integer from 1 to 

NG. Not all Microsoft BASICs have this version of 
RND; in many cases, RND (1) generates a random value 
such that 0< =RND(1)<1. If your computer’s RND 

| works like that, change line 1380 to 

Finally, for computers whose BASICs don’t use 
INSTR, here’s the replacement subroutine: 

Q1$ is the string to be searched, and Q2$ is the string 
to find. QP is the starting position; QF is the position 
at which Q2$ is found in Q1$. If the string is not found, 
QF =0. 

Testing the Program 
After typing in the program, check it carefully for 

typographical errors. If your computer doesn’t recognize 
the INSTR, RANDOMIZE, or STRING$ functions, be 
sure to use the appropriate replacement lines. 
Test the random-number subroutine with these com- 

mands (don’t use line numbers): 

Ni=10 © 
N2=20 
GOSUB 1370 
PRINT NR 

‘The program should print a number between 10 and 
20. Type GOSUB 13870 and PRINT NR several more 
times. You should always get a value between 10 and 
20. If you don’t, you might need to use the alternate form 
of RND given previously. 

If you used the replacement subroutine for INSTR, 
test it with these commands (don’t use line numbers): 

The computer should print 2. Type QP=3 and GOSUB 
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Speed Math for Applesoft BASIC 
10 

150 
160 
170 
180 

190 
200 
210 
212 
214 
216 
220 
230 
240 
250 
260 
265 
270 
280 
290 
300 
301 
302 
303 

304 
310 
320° 
330 
340 
350 

| 360 
370 
380 
390 
400 
410 
420 
422 
430° 
440 

INPUT “ENTER A NUMBER FROM 1 TO 1000 ”:SD 

IF SD < 1 OR SD > 1000 THEN 10 

R=RND(-SD) 
DIM L(2),U(2),A(2),0D$(2) 
OD$(1)=“A” 
OD$(2)="“B" 
EN$ =CHR$(13) 

BK$ =CHR§$(8) 
DL$ =CHR$(8) + CHR$(32) + CHR$(8) 
KB =— 16384:KF = — 16368:REM KEYBOARD ADDRESSES 

VW =40 

DG$ ="0123456789."” 

READ OP$,L(1),U(1),L(2),U(2),ER,TL 
DATA +, 10, 99, 10, 99, 0, 100 

KR=0 

KQ=0 

GOTO 300 
HOME 

PRINT : PRINT TAB((VW — 11)/2)MATH DRILLS” 

PRINT : PRINT “1-OPERATION (+-— «/): A “OP$"“B” 

PRINT : PRINT “2-RANGES:"L(1)" < =A< ="U(1)" & 

"LQ <2B< ="U(2)” 
PRINT : PRINT “3-ERROR TOLERANCE:” INT(ER*10+.5)“%” 

PRINT : PRINT “4-TIME LIMIT: TL 

FOR |=1 TO VW-1 

PRINT: =" 

NEXT | 

PRINT 

PRINT “SELECT <1>-<4> TO CHANGE DRILL” 
PRINT “OR <O> TO START”; 

S=0 } 
INPUT S 

IF S<O OR S>4 THEN 150 
PRINT 

ON S$+1 GOTO 590,280,330,490,550 

PRINT “SELECT AN OPERATION: + — « /” 
INPUT OP$ 

Q1$="+ —+#/" 
Q2$=OP$ 
QP =1 

GOSUB 1400 

IP =QF 

IF IP=O THEN 280 
GOTO 150 
FOR |=1 TO 2 

PRINT “LOWER LIMIT FOR “OD$(I); 
INPUT L(l) 
IF L(l)>=0 THEN 390 
PRINT “MUST BE > OR = 0” 

GOTO 340 : 

PRINT “UPPER LIMIT FOR “ODS(\(I); 
INPUT U(I) 
IF |1=1 OR IP<4 OR U(I)>0 THEN 440 

PRINT “FOR DIVISION, UPPER LIMIT OF B” 
PRINT “MUST BE > 0” 

GOTO 390 
IF L(I)< =U(I) THEN 470 
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450 
460 
470 
480 

490 
500 
510 
520 
530 
540 
550 
560 
570 
580 
590 
600 
610 
620 
630 
640 
650 
660 
670 
680 
690 
700 
710 
720 
730 
740 
750 
760 
770 
780 
790 
800 
810 
820 
830 
840 
850 
860 
870 
880 
890 
895 
900 
905 
910 
912 
914 
920 
930 
940 
950 
951 
952 
953 
954 

PRINT “MUST BE < OR = ““L(I) 

GOTO 390 
NEXT | 

GOTO 150 

PRINT “ENTER ERROR TOLERANCE, 0-25” 

PRINT “(O=NO MARGIN OF ERROR)” 

INPUT ER 

IF ER<O OR ER>25 THEN 490 

ER =ER/100 

GOTO 150 

PRINT “ENTER TIME LIMIT, O-10000 (O=NO LIMIT)” 

INPUT TL 

IF TL<O OR TL>10000 THEN 550 

GOTO 150 

IF IP< >2 OR U(1)> =L(2) THEN 630 

PRINT “ADJUST RANGES SO THAT” 

PRINT “UPPER LIMIT A IS > OR = LOWER LIMIT B” 

GOTO 330 

IF IP<4 OR U(2)>0 THEN 680 

PRINT “UPPER LIMIT FOR OPERAND B (DIVISOR)” 

PRINT “MUST BE >0. ENTER NEW UPPER LIMIT”: 

INPUT U(2) 

IF U(2)< =0 THEN 640 

FOR l=1 TO 2 

Ni =Li(l) 

N2=U(I) 

GOSUB 1370 

IF |=2 AND IP=4 AND NR=O THEN 710 

A(l)=NR 

NEXT | 

ON IP GOTO 760,780,810,830 

R=A(1)+A(2) 
GOTO 840 

IF A(1)<A(2) THEN 680 

R=A(1)—A(2) 
GOTO 840 

R=A(1)*A(2) 
GOTO 840 
R=A(1)/A(2) 
TR =ABS(R*ER) 

HOME 

PRINT A(1)OP$A(2)" = ":CSS$: 

TM=0 

CP=1 
GS=ae 
FLASH : PRINT “” “BK$:: NORMAL : REM BLINK CURSOR 

TE=0 
REM INKEY$ ROUTINE 

K =PEEK(KB) 

IF K< 128 THEN K$="'"": GOTO 1030 

K$ =CHR$(K — 128) 

POKE KF,O 

IF K$=EN$ THEN 1070 . 

IF K$ =BK$ AND CP>1 THEN 990 

OP=1 

Q1$=DG$ 
Q2$=K$ 
GOSUB 1400 
IF OF =O THEN 1030 
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960 
970 
980 
990 
992 
1000 
1010 
1015 
1020 
1025 
1030 
1040 
1050 
1060 
1070 
1080 
1090 
1100 
1110 
1120 
1130 

1140 
1150 
1160 
1170 
1180 
1190 
1200 
1210 
1220 
1230 
1240 
1250 
1260 
1270 
1280 
1290 
1300 
1301 
1302 
1303 
1304 
1310 
1320 
1330 
1350 
1360 
1370 
1380 
1390 
1400 
1405 
1410 
1420 
1430 
1440 
1450 
1460 

G$=G$+K$ 

CP=CP4+4 

GOTO 1020 

IF CP=2 THEN G$=‘‘"’: GOTO 1000 

G$ =LEFT$(G$,CP — 2) 

Cr—-CP =i 

K$=DL$ > 

PRINT ‘’ '’ CHR$(8);: REM ERASE FLASH 

PRINT KS; 

FLASH : PRINT “ ’BK$;; NORMAL : REM BLINK CURSOR 
IF TL=O THEN 910 

TM=TM+1 

IF TM<TL THEN 910 
Th=4 

G=VAL(G$) 

KQ=KO+1 

PRINT “ ” CHR$(8): REM STOP BLINKING 

IF TF=O THEN 1120 

PRINT “TIME’S UP” 

IF ABS(G —R)< =TR THEN 1170 

PRINT CHR$(7);; REM AUDIBLE ERROR MESSAGE 
GOES HERE 

PRINT “INCORRECT. ”: 

PRINT “CORRECT ANSWER IS ”R 

GOTO 1250 

KR=KR+1 

IF R< >G THEN 1230 

REM AUDIBLE ENCOURAGEMENT GOES HERE 
PRINT 

PRINT “CORRECT” 

GOTO 1250 | 

REM AUDIBLE ENCOURAGEMENT GOES HERE 
PRINT “CLOSE ENOUGH! THE EXACT ANSWER IS “R 
PRINT ) 

PRINT “<C> TO CONTINUE <S> TO STOP” 

PRINT ““<N> TO CHANGE DRILLS” 

COs C. 

INPUT CQ$ 

OP =1 

Q1$ =“CSN” 

Q2$=CQ$ 

GOSUB 1400 

S =QOF 

IF S=O THEN 1250 

ON S GOTO 590,1330,150 
PRINT “YOU GOT “KR” RIGHT OUT OF “KQ” TRIES” 
PRINT “FOR A SCORE OF “INT(KR/KQ* 100 + .5)%” 
END 

NG =N2-N1 +1 

NR =INT(RND(1)*NG) +N1 

RETURN 

OF 0 

IF LEN(Q2$)=0 THEN RETURN 

IF QP +LEN(Q2$)- 1>LEN(Q1$) THEN RETURN 

IF MID$(Q1$,QOPLEN(Q2$))=Q2$ THEN 1450 
QP=QP+1 

GOTO 1410 

QF =QP 

RETURN 

THE PROGRAM FACTORY 

1400 again. The computer should print 5. Type QP=6 
and GOSUB 1400. The computer should print 0. 
When you first run the program, select a time limit 

of 0 (no limit) and then start the drill. Make sure the 
backspace key works properly, deleting the last char- 
acter you typed. If the backspace doesn’t work, you 
probably need to change the character assigned to DL$ 
in line 70 or the character assigned to BK$ in line 60. 
Now set the timer so that you have enough time to 

answer the questions only 75 percent of the time. Keep 
that setting until your speed improves, then reduce the 
time limit. Repeat the process as desired. 
Now you're ready to face life in the fast lane! 

Author’s Note: For the Hidden Word program 
(December 1983) to run properly, make the following 
changes: 
For all computers: 

Line 620: There are no spaces inside the quotes. 
Line 640: Change “IF PR>LR” to “IF PR>=LR” 
Line 780: Change “LS=S-1” to “LS=LS-1” 
Line 820: M$(R,C)=RC$ 
Line 1050: Put one space between the double quotes. 

You might need to add a space between BASIC words 
and variables that occur in sequence, such as PRINT 
M$ (not PRINTMS$). 
For Applesoft BASIC and other computers that use 

RNDQ(1) to generate random fractions in the range (0,1): 

220 Q=INT(RND(1)*NC) +1: IF SO(Q)<>0 THEN 220 
270 Q=INT(RND(1)*NW) + 1: IF WO(Q)<>0 THEN 270 
950 IF MF=0 THEN M$(CRCC) =CHRS$(INT(RND(1)* 26) +65): 

FU=FU +1: PRINT “USED A FILL CHARACTER.” 

For IBM Personal Computers make the same changes, 
but use RND instead of RND(1). 
For Applesoft BASIC and other computers that don’t 

have the INSTR function: 

650 PL=LEN(P$) 
651 Q0=1 
652 Q1$=P$ 
653 Q2$=MK$ 
654. GOSUB 1100 
655 SP=QF 
1100" OF=0 
1110 IF LEN(Q2$)=0 THEN RETURN 
1120 IF QO+LEN(Q2$)-1 > LEN(Q1$) THEN RETURN 
1130 IF MID$(Q1$,00,LEN(Q2$))=Q2$ THEN 1160 
1140 Q0=Q0+1 
1150 GOTO 1120 
1160 QF=Q0 
1170 RETURN 

Do you have questions about this program or suggestions for 
future projects? Send them to: George Stewart, The Program 
Factory, R.F.D. #1, Box 802, Hancock, NH 03449. Include a 
stamped, self-addressed envelope if you want a reply. For pro- 
gramming questions, include a program listing, sample run, 
and brief description of your problem. 
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AND OTHER COMPUTER NEEDS! | 

3M Scotch: Diskettes DISK CADDIES DISKETTE 70 STORAGE 

sana se is. oes Dust-free storage for 70 

bels, envelopes and reinforced hubs on 5%” diskettes with six 

5%" diskettes. dividers. 

ea. 5%” SSDD 
(744) 
SPECIAL! 

$4495 + $3.00 Shpng, 

Qty. 20 CEN unui! 
FLIP ’N FILE 

Order 50 or more 3M 
Redesigned for better appearance and greater 

diskett ey ease of use. FLIP ’N FILE 25 holds 25 51%” disk- 

rans 15, 1984 se ettes; FLIP ’'N FILE 50 holds 50 514’ diskettes. 

save an extra ten 
eral ce FLIP ON FIEE 25 FLIP 'N FILE 50 

Retail $29.95 Retail $39.95 

Tf QO Z 

...DW Price ...DW Price 

(745) Qty. 20 

$19.50 $26.95 

5 Va” SSQD-96TPI (746) $2.89 ea. 

+$4.00 Shpng. +$5.00 Shpng. 

(7 
5%” DSQD-96TPI (747) $3.95 ea. 

8” SSSD (740) $2.07 ea. 
8” SSDD (741) $2.54 ea. 
8” DSDD (748) $3.30 ea. 

are 

_.. the original flip-up disk 

holder for 10 diskettes. 
Beige or grey only. 

ea. : 
91%" $165 « Shopng. 8” $229 Shona. 

SYNCOM Diskettes 

eee 
polybags of 10 with envelopes, labels and 
reinforced hubs. 

514” SSDD $1.39 ea. 
514” DSDD 5%” DSDD $1.85 ea. 

Shipping: 5%” Diskettes Only: $1.75 Handling + 
.20 per 10 diskettes ordered. 8” Diskettes Only: 
$2.00 Handling + .30 per 10 diskettes ordered. 
Other Items: As shown in addition to diskette ship- 
ping charges. Payment: VISA, MASTERCARD, 
C.O.D. ($3.00 extra charge) or check. Taxes: Illi- 
nois customers only add 8%. 

WE WILL BEAT ANY NATIONALLY ADVERTISED PRICE! 

Nationwide: 1-800-621-6827 
Illinois: 1-312-944-2788 

Minimum Order: $35.00 

SUITE 4806 

30 EAST HURON STREET 

CHICAGO, ILLINOIS 60611 

Authorized Distributor 
Blaeldur lel Processing Products 

CE...your best source for diskettes Buy your diskettes from CE with confidence 

Diskette 
Users... 

When you’ve 
heard from 
all the 
animals in 
the diskette 
zoo, but you 
need fast 
delivery and 
high quality 
diskettes... 

MINI FLEXIBLE DISKS 

= 

ULTRA 
Diskette order desk 

800-521-4414 
In Canada 800-265-4828 

Choose your brand 
Wabash Ultra 

s es 

. diskettes =~. diskettes =. 
Choose your price $1.29 each $1.39 each 

f CE quant. CE quant. 
Wabash 100 price Ultra 100 price 

Product Description Part # per lek ($) Part # per dlek ($) 

8” SSSD IBM Compatible 128B/S, 26 Sector F1it 1.89 81726 1.99 

8” SSSD Shugart Compatible, 32 Hard Sector F31A 1.89 ——— -— 
8” SSDD IBM Compatible (128 B/S, 26 Sectors) F131 2.39 81701 2.49 

8” DSDD Soft Sector (Unformated) FI4A 2.99 82701 3.19 

8” DSDD Soft Sector (256 B/S, 26 Sectors) F144 2.99 =——— -—— 
8” DSDD Soft Sector (512 B/S, 15 Sectors) F145 2.99 reed ed 

8” DSDD Soft Sector (1024 B/S, 8 Sectors) F147 2.99 82708 3.19 

5%" SSSD Soft Sector w/Hub Ring MI1A 1.49 50001 1.79 

5%" SSSD Same as above but bulk product M11AB 1.29 00153 1.39 

5%” SSSD 10 Hard Sector w/Hub Ring M41A 1.49 50010 1.79 
5%” SSSD 16 Hard Sector w/Hub Ring MS51A 1.49 50016 1.79 
5%" SSDD Soft Sector w/Hub Ring M13A 1.79 51401 1.89 

5%" SSDD Same as above, but bulk product M13AB 1.59 00096 1.59 
5%" SSDD Soft Sector Flippy (use both sides) MISA 2.69 ———— SS 
5%" SSDD 10 Hard Sector w/Hub Ring MA3A 1.79 51410 1.89 

5%” SSDD 16 Hard Sector w/Hub Ring M53A 1.79 . §1416 1.89 
5%" DSDD Soft Sector w/Hub Ring MI4A 2.69 52401 2.79 

5%" DSDD Same as above, but bulk product M14AB 2.49 00140 2.49 
5%" DSDD 10 Hard Sector w/Hub Ring M44A 2.69 52410 2.79 

5%” DSDD 16 Hard Sector w/Hub Ring MS4A 2.69 52416 2.79 

5%” SSDD Soft Sector w/Hub Ring (96 TP) M15A 2.59 51801 2.59 
5%” DSDD Soft Sector w/Hub Ring (96 TPI) M16A 3.69 52801 3.69 

5%" Fileware Diskette for Apple® Lisa Computer —— mee ee aes 

For more information 
about this brand call: 

Lifetime warranty except bulk 
For more Info on Ultra call 

408-728-7777 
Monday-Friday 9 am-4 pm PT 

6 year warranty 

For more info on Wabash call 

800-323-9868 
In itinols 312-593-6363 
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For you the diskette buyer, it’s a jungle out there. There are so 
many different brands to choose from, you need to go on a safari to 
find a good brand at a reasonable cost. Fortunately, CE has already 
hunted for the best diskettes and offers you an excellent choice at 
a CE price. To save you even more, CE also offers bulk product 
where 100 diskettes are packed in the same box without envelopes 
or labels. Since we save packaging costs, these savings are 
passed on to you. Diskette envelopes are also available from CE. 

Other Useful Computer Accessories 
When the read/write heads on your computer are dirty, that can cause you a lot of grief. 
Now...with CE Head Cleaning Diskettes, you can clean the read/write heads on the 
diskette drives yourself in just 30 seconds. Each kit contains two head cleaning diskettes, 
and enough solution for 30 cleanings. Order # 5-CLE for 5%” drives and order # 8-CLE is 
for 8" drives. Only $25.00 each. Also available from CE are 3M data cartridges. The 
DC100A data cartridge is a small version of the DC300A data cartridge. The DC100A 
contains 140 feet of 0.150” tape in a package measuring 2.4 x 3.2 x 0.5 inches. Cost is 
$14.00 each. The DC3OOA is a pre-loaded tape cartridge containing 300 feet of one mil 
thick by %” computer tape. The DC300A costs $18.00 each. The DC300XL is an extra 
length data cartridge with 450 feet of tape. It is the same size and interchangeable with the 

A. The DC30O0XL provides a total storage capacity of 34.5 million bits at 1600 BPI. 
The cost of the DC300XL is $22.00 each. If you need extra mini-diskette envelopes, CE 
sells super strong and tear resistant Tyvek® envelopes for $12.00 per 100 pack. Use order 
# TE-5 for a 100 pack of 5%” diskette envelopes. Smith-Corona TP-1 letter quality 
printers are available in serial or parallel versions for only $529.00 each. 

Quantity Discounts Available 
Our diskettes are packed 10 disks to a carton and 5 or 10 cartons to a case. The 
economy bulk pack is packaged 100 disks to a case without envelopes or labels. 
Please order only in increments of 100 units for quantity 100 pricing. With the 
exception of bulk pack, we are also willing to accommodate your smaller orders. 
Quantities less than 10Q,ynits are available in increments of 10 units at a 20% sur- 
charge above our 100 unit price. Quantity discounts are also available. Order 300 
or more disks at the same time and deduct 1%; or more saves you 2%; 1,000 or 
more saves 3%; 2,000 or more saves 4%; 5,000 or more saves 5%; 10,000 or more 
saves 6%; 50,000 or more saves 7%, 100,000 or more saves 8%, 500,000 or more 
gaves 9% and 1,000,000 or more disks earns you a 10% discount off our super low 
quantity 100 price. Almost all our diskettes are immediately available from CE. Our 

efficient warehouse facilities are equipped to help us get you the quality product you 
need, when you need it. If you need further assistance to find the flexible diskette 
that’s right for you, call the appropriate manufacturers compatibility hotline 
telephone number listed at the bottom of this ad. Dealer Inquiries invited. 

3M Memorex 
so a 

diskettes 2 diskettes 7 
$1.94 each $1.94 each 

CE quant. CE quant. 
3M 100 price Memorex 100 price 

Part # per alek (8) Part # per dlek (8) 

8SsSsD 1.94 3062 1.94 

8SSSD-32 1.94 3015 1.94 

8SSDD 2.49 3080 2.49 

8DSDD 3.14 3102 3.14 

BDSDD-1024 3.14 “3104 344 

SSSDD-RH 1.94 3481 1.94 

SSSDD-10RH 1.94 Ga Re 
5SSDD-16RH 1.94 -_-— -_——— 

50S0D0-RH 2.69 3491 2.69 

SDSDD-10RH 2.69 ———— —- 
SDSDD-16RH 2.69 ——— —— 
SSSDD-96RH 2.79 —_——— ——— 
5DSDD-96RH 3.74 3801 3.74 
SAPPLE-FW = 4.34 ——— oe 

Lifetime warranty 8 year warranty 

800-328-9438 800-538-8080 
In Minnesota 612-736-9524 In California 800-672-3525 

Toget the fastest delivery from CE of your computer products, we recommend 
you phone your order directly to our Computer Products Division and charge 
it to your credit card. Be sure to calculate your price using the CE pricesinthis 
ad. Written purchase orders are accepted from approved government agen- 
cies and most well rated firms at a 30% surcharge for net 30 billing. For 
maximum savings, your order should be prepaid. All sales are subject to 
availability, acceptance and verification. All sales are final. All prices are in 
U.S. dollars. Prices, terms and specifications are subject to change without 
notice. Out of stock items will be be placed on backorder automatically 
unless CE is instructed differently. Minimum prepaid order is $50.00. Mini- 
mum purchase order $200.00. All shipments are F.0.B. CE warehouse. No 
COD’s. Non-certified and foreign checks require bank clearance. 

For shipping charges add $8.00 per 100 diskettes and/or any fraction of 
100 8-inch diskettes, or $6.00 per 100 diskettes and/or any fraction of 100 
5%-inch mini-diskettes. For cleaning kits, add $3.00 per kit. For tape data 
cartridges, add $1.00 per cartridge. For envelopes, add $3.00 per pack of 
100 envelopes. For printers add $20.00 each for U.P.S. ground shipping and 
handling in the continental U.S. For Canada, Puerto Rico, Hawaii, Alaska, or 
APO/FPO delivery, shipping charges are three times continental U.S. rates. 

Mail orders to: Communications Electronics, Box 1002, 
Ann Arbor, Michigan 48106 U.S.A. If you have a Visa or Master 
Card, you may call and place a credit card order. Order toll-free 
in the U.S. Dial 800-521-4414. In Canada, order toll-free by 
calling 800-265-4828. If you are outside the U.S. orin Michigan 
dial 313-973-8888. Telex anytime 810-223-2422. Order today. 
Copyright ©1983 Communications Electronics™ Ad #102783 

Te 

(Gi COMMUNICATIONS 
ELECTRONICS” 

Computer Products Division 
818 Phoenix O Box 1002 O Ann Arbor, Michigan 48106 U.S.A. 
Call TOLL-FREE 800-521-4414 or outside U.S.A. 313-973-8888 

Diskette 

Burroughs 
diskettes = 
$2.09 each 

Dysan 
diskettes: 
$2.99 each 

CE quant. CE quant. 
Burroughe 100 pice Dysan 100 pice 

Part per disk ($) Part # per disk ($) 

FD-101 2.09 800501 2.99 
FD-105 2.09 800618 2.99 
FD-108 2.64 800605 3.89 
FD-109 3.29 800803 4.59 
FD-110 3.29 -_—_—— —— 

FD-111 3.29 -_-— —— 

FD-112 3.29 800839 4.59 
SS _—_— 801184 2.99 

emer cae 801186 2.99 

_—— —_— 801185 2.99 
MFD-11 2.09 801187 3.19 

MFD-12 2.09 801014 3.19 
MFD-13 2.09 . 801188 3.19 
MFD-14 2.84 802060 3.89 

MED-15 2.84 802062 3.89 
MED-16 2.84 802061 3.89 
MFD-20 2.94 800439 3.89 
MFD-23 3.89 802067 4.49 

1 year warranty 

For more info on Burroughs call 

800-448-1422 
Monday-Friday 9am-4pm ET 

1 yeer warranty 

For more info on Dysan call 

800-552-2211 
In California 408-970-6096 

Circle 12 on inquiry card. 
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GompuSn aK 
PRICES AND AVAILABILITY SUBJECT TO CHANGE WITHOUT NOTICE 
ALL RETURNED MERCHANDISE SUBJECT TO A 20% RESTOCKING FEE. 

ADD 10% FOR NET TERMS 

PRICES GOOD IN U.S. ONLY. 

PRICES REFLECTED IN THIS 
SECTION ARE LOWER THAN FRANCHISE STORES. 

WE TEST EVERY COMPUTER SYSTEM eee WE SHIP IT! 

SPECIAL OF 
THE MONTH! 

TAVA PC 
Desk Top IBM PC® Compatible Computer, 128K 
RAM, Two 320KB Disk Drives, Floppy Disk Con- 
troller, Video Adapter and Monitor, One Parallel 
Port, Two Serial Ports. System runs DOS 1.1, 2.0, 
AINGACEIMEG. chan $1995 

ti Suggested List $2395.00 

Low Price High Quality TAVA Personal Com- 
puter Uses The Industry Standard Operating 
Systems: CP/M86® MS DOS® UCSD p-system® 
One year warranty on all parts. Runs most of 
the Software for IBM PC, eg. Lotus 1-2-3® 
dBasell® Words Star® Multiplan® PFS® and 

_ Thousands more 

PERSONAL 
™ COMPUTER 

Special 
of the 
Month! 

IBM PC®COMPLETE LINE 

IBM PC 
64K, Two 320KB Disk Drives, Floppy Disk 
Commoner Video Card: and High. Kes 
WADI eG are Lh cee ae $2599.00 

HARD DISK SYSTEM FOR IBM PC 

D5GK ABW PG? > 3GOKB Disk: Drive, FDC, 

JOMB Hard Disk W/Controller, Cabinet Con- 

troller & Software, Video Card and Monitor 

WE Leura nec gog $3999.00 

Hard Disk Sub-System for IBM PC By 
TAVA CORP .....22.20008: $1275.00 

LOTUS 1-2-3 SOFTWARE....... $399 

FLOPPY DISK DRIVES For IBM PC 

ADD-ON DRIVE FOR PC Jr.® .. CALL 

TANDON 

TN OO ee Sate he CALL 

SEIMCINE  320K8 2 $229.00 

Circle 90 on inquiry card. 

SHARP PORTABLE 
A Portable IBM PC Compatible Light Weight 
Computer With 128K CPU, Liquid Crystal 
Display 8 linesx80, Keyboard, 128K Bubble 
Fisica ede haut tet Sanath | eet $1995.00 
With Built-In 80 Column Thermal. Printer 

ea et | ee $2395.00 

INTRODUCING APPRICOT 
A handsome Computer and almost totally 
compatible with IBM PC. Includes 256K 
Memory, Two Disk Drives and Monitor. A 
Complete System with $1250 worth of 
SORNVAIe Gn 3 cycler a Oe $2999.00 

AST RESEARCH 
(© Plus-Parailel: a Seale Ons) CioeK 
Calendar W/Bat. back-up. Superdrive. 
SUBEISDOOI eerie kee $199.00 

Combo Plus— 256K, Parallel & Serial Port, Clock 
Calendar ,W//Bat, back-up, Superdrive: 
SUDEDSOOO I es vicuile. ie ee $450.00 

Mega Plus—512K, Parallel & Serial Port, Clock ° 
Calendar WiBat Dack-Up 72,5. * $999.00 

QUADRAM 
Quad Board - 256K, Parallel Port, Serial 
/O Clock Calendar with battery backup 
BR eae ays anki! Sis GE a $450.00 

SIZK Ram. wita Sevasl/O Vee $799.00 

CONOGRAPHIC 

GOO CAG ase ee $995.00 

HERCULES GRAPHICS CARD 

This card gives you 720x350 

NGIIBINGS pias M ase athe bs Wick Guo $499.00 

BIG- BLEUB } oe ee a ee: $479.00 

MAYNARD SANDSTAR SERIES 

Multifunction Card........... $95.00 

Floppy: DIski@ontolers 92. 09s, $225.00 
WIGNO RGA i se), $189.00 

HAYES MICROCOMPUTER 

PRODUCTS 

Micromodent. 300 Daud 22... 2, $299.95 

Smartmodem |Z00vpalid S10... $529.95 

LOTUS 1-2-3 is a registered trademark of Lotus Development 

PRINTERS 

OKIDATA 
UE a MO a a a Re A eRe $429.00 
Se, lak ae aie Nak akan aaaas aie $699.00 
Oat MD araierc. Peeeen esa a .... $999.00 
STAM SCM Mayet i ko ean © $1099.00 
PN ee Sue Rint SU Weaee ue u ee ay $525.00 

BING ck eae Ree ena (alee $899.00 

Daisywriter Daisywheel 
PC eee eet. dee eS $1175.00 

NEC 
SPINWRITER 

NEC 
TAO oe $2095 35100 0 $1495 
TINS es $2295 4. 2S es $1495 
PISO May. $2095 23550 Cu $1695 
TI ZO a $2695 3550: | 3... . $1995 
Ta Boe een $2695 PC8023A...$ 595 

MONITORS 
AMDEK 
300A ... $199.00 AOR, | aed $349.00 
300G ... $169.00 eg Sa $699.00 
310A.... $199.00 ee ee $399.00 
Ie Ge Ree a $1199.00 

PRINCETON GRAPHICS SYSTEMS 
PIG RES COL 1 nono eea es ae $499 

APPLE Ile di . 
Computer System Controller, Two Disk Drives, 
WWIGIIGO Ices 5, ie eos en $1699 

ROMAR II Apple compatible Computer 
VW/Z-Card Controller, Two Disk Drives and a 

MOMEORIOM (Ste oute hire aan are e $1195.00 

BROTHER, TAVA, NEC, TANDON, 
SHUGART, AND OTHER MFGR. PRO- 
DUCTS AVAILABLE! | 

HIGH TECHNOLOGY « LOW PRICES 

CALIAFOR SI@KE 
LOCATION 

THE UNIQUE FRANCHISING 

CONCEPT WITH THE 

FOLLOWING FEATURES: 

PRIVATE LABEL PRODUCTS 

WITH NO ROYALTIES, 
DISCOUNT PRICES, FULL 

SERVICE & SUPPORT, 

COURTESY AND MORE. 

Multiplan is a registered trademark of Microsoft Corp. 
PFS is a registered trademark of Software Publishing Co. 
CP/M86 is a registered trademark of Digital Research, Inc. 

Wordstar, Spellstar, Mailmerge are registered tiademarks of Micropro International MS-DOS is a registered trademark of Microsoft Corp. 

*IBM PC is a registered trademark of IBM Corp. 
(7 7 He Ge 7 *dBASE li is a registered trademark of ASHTON-TATE, Inc. 

Gey 

FRANCHISE INQUIRIES WELCOME 
16861 ARMSTRONG, IRVINE, CA 92714 
HEADQUARTERS/TELEX: 181667—ANSWER BACK: COMPDSHACK IRIN 

Visicalc is a registered trademark of Visicorp 

PRODUCTS AND PRICES NOT AVAILABLE 

AT ALL STORES 

UCSDp is a registered trademark of Softech Microsystems 

ALL FLOPPIES REPAIRED QUICKLY AT LOW COST 
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University Microfilms Mourucnyll 
in cooperation with publishers 
of this journal, offers a highly con- 
venient Article Reprint Service. 
Single articles or complete issues 
can now be obtained in their 
Original size (up to 82 x 11 inches). 
For more information please com- 
plete and mail the coupon below. 

ARTICLE REPRINT 
SERVICE 

| TONY Microfilms WUT 

LIYES! | would like to know more about the Article Reprint 
Service. Please send me full details on how | can order. 

LJ Please include catalogue of available titles. 

Name Title 

institution/Company 

Address 

City (2) ee oe at ete Staten iain a wm ol Zip 

Mailto: University Microfilms International 
Article Reprint Service 
300 North Zeeb Road 
Ann Arbor, Michigan 48106 

Fa enon bce: pec etc “lg assess ein oly. sina “ea 

i Department 
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Is It IBM-Compatible? 
It seems that almost every new product to come down 
the pike these days claims compatibility with the IBM 
Personal Computer and that in many cases the boast 
has led to instant success. But just what does “IBM- 
compatible’ mean? Should the phrase give the poten- 
tial buyer a warm feeling of security, or has it been used 
so loosely that it has lost all meaning? In April, West 
Coast Editor Michael Miller sets the record straight by 
defining various levels of compatibility and what it takes 
to attain them. Armed with this no-nonsense overview, 
you'll be eager to read our hands-on reviews of the lead- 
ing PC-compatible machines: Compaq, Corona, Eagle 
PC, Chameleon, Columbia, and Hyperion. To round out 
the survey, W we'll also give you capsule reports on dozens 
of other compatible products, including many brand-new 
ones introduced at the recent Comdex show. 

A Taxing Task Made Easier 
April 15 is just around the corner, and no doubt your 
gorge is rising as you think of tackling your tax returns. 
But why not make the rite of spring easier and more 
fun by harnessing your microcomputer to some of to- 
day’s powerful tax-planning software? Our April soft- 
ware reviews give you the lowdown on five popular pro- 
grams that can take the hassle out of this annual ordeal. 
We take a close look at Tax Command, 1040 Plan, Softax, 
and other packages that run on a variety of personal 
computers. But those of you who farm out your tax plan- 
ning will still find software reviews of interest, as we 
also evaluate our usual variety of programs for word pro- 
cessing, education, and entertainment. 

New Column 
Next month we welcome noted science-fiction writer and 
computer maven Jerry Pournelle. In his debut as a 
regular contributor, Pournelle pins down the term 
“microcomputer revolution,’ showing you where today’s 
machines have come from and how tomorrow’s will help 
define new personal and even political freedoms. 

Books on the IBM PC 
Hardware and software manufacturers aren't the only 
ones riding the coattails of the IBM PC—publishers have 
turned out truckloads of new books covering every con- 
ceivable application of the machine. How do you separate 
the worthwhile volumes from the doorstops? You 
couldn't do better than to start by reading our April 
book reviews, which rate more than a dozen of the most 
significant entries in the IBM-guide sweepstakes. 

Plus regular columns including: 
Ask Popular 
Small-Business Computing 
The Program Factory 
Random Access 
Recreational Computing 
New Products 
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Circle 30 on inquiry card. Circle 60 on inquiry card. 

Apple II/ITE & IBM PC 

“OUR SOFTWARE WORKS WITH YOU, NOT AGAINST YOU” 

Investing in Real Estate? 

Our Real Estate Program is Perfect for Evaluating That Property 
You Are Considering. 

Dread Filling Out Those Income Tax Forms? 

Our Tax Program Helps You to Prepare Those Forms Easily and 
Effectively. Not a “Line by Line” Walk Through. 

QUESTEC OFFERS YOU THESE TWO QUALITY PROGRAMS 
DESIGNED FOR BOTH THE NOVICE AND EXPERT USERS 

REAL ESTATE PROGRAM $49.95 
Up to 5 Mortgages (Conventional or Balloon) 

Options on Depreciation (ACRS, Straightline, Declining 
Balance) 

Complete Analysis of Cash Flow and Return on Investment 
For Up to 5 Years. 7 

INCOME TAX PROGRAM $49.95 
Calculates Minimum Tax Based on Your Answers to Simple 
Questions. 

Prints Out Information on Tax Forms Supplied Suitable For 
Submission toI.R.S. 

* Includes Forms 1040, 1040A, 1040E.Z., Schedules A,B,D, & W. 

Yearly Updates Available. 

QUESTEC SOFTWARE CORPORATION 
P.O. BOX 70605, Marietta, Ga. 30007 

PLEASE SEND ME L] REALESTATE PROGRAM $49.95 

|] TAX PROGRAM $49.95 
COMPUTER TYPE L] IBM PC L] Apple II/IIE 
Hoclosed“is:my-eheck for! 25s) oe a 

Bill my LJ] Visa [_] Master Card 

NUMBER 2c es Oe Ee EMPIRES, ca 
SIGNATURE 

* Apple II/IIE & IBM PC/are trademarks of Apple Computers, Inc., and IBM Corp. 

| COMP-CASE _TRAV-L-CASE 
H i a 

j Columbus, *O: 

Circle 14 on inquiry card. March 1984 Popular Computing 223 
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