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GO FOR THE BEST, 
REGARDLESS OF COST 
EVEN IF IT'S CHEAPER. 

Display 

THE LEADING EDGE'" 
PERSONAL COMPUTER 
Hi -res monochrome display 
standard 

THE IBM® 
PERSONAL COMPUTER 
Monochrome display -$275. 
Monochrome controller -$250. 

Memory 256K Standard 256K Standard 

Speed 7.16 MHz and 4.77 MHz Standard 4.77 MHz Only 

E xpandability Expandable to 640K 
No additional boards 

Expandable to 640K 
Must add two boards 

Disk Drives 2 -360KB Drives Standard One Drive Standard 
Additional Drive -$425. 

B attery Backed 
Clock/Calendar Standard Not available from IBM 

Ports Both Parallel and Serial Standard Serial -$100. 

Expansion Slots 

Warranty 
Support 

7 slots Standard of which 4 remain 
open after expansion to 640K 

5 slots Standard of 
which none remain open 
after expansion to 640K 

One Full Year parts and labor 90 Days parts and labor 

Lifetime no charge toll -free hotline 
Standard. The best in the industry 

None on hardware. Software 
optional at $40 per call. 

Service Nationwide Service Centers Nationwide Service Centers 

Price $1,995 Complete $3,110 (Configured as basic 
Leading Edge PC) 

'as of 10-4-84 LEADING EDGE PC: THE GREAT UNKNOWN 
LEADING EDGE PRODUCTS, INC. 

LEADING EDGE PC AND SYSTEMS DIVISION, 225 TURNPIKE STREET, CANTON, MA 02021 800- 343 -6833. 1617) 828 -8150. 
FORTUNE DIVISION. 225 TURNPIKE STREET, CANTON, MA 02021 800- 354 -0554.16171 828 -8150 

IBM is a registered trademark of International Business Machines Corporation. 
Leading Edge is a trademark of Leading Edge Products, Inc. 

Circle No. 20 on Free Information Card 
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Kodak 
Diskettes 
Double Sided Double Density 

TP! Soft Sectored 

10.5/ inch diskettes 

GERTiFiEC 
ERROR 

FREE 



For as long as anyone can remember, the 
world has trusted Kodak film to capture its 
memories. Now the world can trust legend- 
ary Kodak quality to capture its computer 
data. 

Introducing Kodak diskettes. And the 
beginning of a new legend. 

We know you expect nothing less than 
extraordinary performance from a Kodak 
product. We didn't disappoint you. 

These remarkable new diskettes 
are so thoroughly tested, they're cer- 
tified error -free. 

Every Kodak diskette has 
a highly burnished head 
surface for optimum 
read -write accuracy. 
And every standard 
diskette is made to 

withstand 41/2 million passes before significant 
wear occurs. 

With accuracy and durability like that, we 
can offer this no- questions -asked replace- 
ment policy: 

This KODAK Diskette will be free from man- 
ufacturing defects, or we will replace it. 

Kodak diskettes for home and business PC 
use are available in standard 8- and 51/ -inch 
formats, high -density 51/ -inch diskettes, and 

31/2 -inch micro diskettes in our 
HD 600 Series. 

New Kodak diskettes. Be- 
cause the only thing that can 
follow a legend is another 
legend. 

!/1 (odak 
AftroDMkmües 

© Eastman Kodak Company, 1984 

Kodak 
Diskettes 
YTnç.fou 

Kodak 
Diskettes " xi 

KODAK. 
The name says it all. 



SETH R. ALPERT 

EDITORIAL 
ADDICT N 

Do you suffer from the little rec- 
ognized ailment of computer 
addiction? 

It usually starts in a completely innoc- 
uous way. Perhaps you were lured by a 
flirtation with word processing. Soon 
you found yourself typing most of your 
own memos and letters. And you no 
longer kept those documents in paper 
files. 

The next step down the path toward 
real addiction began when you got in- 
volved with a second major applica- 
tion- electronic spreadsheets, for exam- 
ple. A common symptom at this stage is 
a feeling of well -being that pervades you 
when you turn on your machine in the 
morning. You feel like the master of 
your own projections, with the power to 
sort everything out. 

Around this time your friends begin to 
worry about you. They notice that all 
your phone conversations are punctuat- 
ed by the clatter of a keyboard in the 
background and you have become limit- 
ed to responses like "uh- huh." 

In its tertiary phase, the addiction can 
lead to a third major application, like a 
database manager. Often at this time a 
hard disk enters the picture. If you are at 
this point, you may as well admit it to 
yourself: You are a full -fledged comput- 
er junkie. 

Other symptoms to watch for: an in- 
ability to talk to anyone until your sys- 
tem has been booted in the morning; de- 
creased ability to communicate verbally; 
skipping lunch so you can stay glued to 
your screen: counting floppy disks in- 
stead of sheep to put yourself to sleep at 
night. 

Fortunately', it is a socially acceptable 

addiction, one with many positive as- 
pects. We are all aware of how it can help 
increase productivity and improve deci- 
sion making. 

But there is a dark side as well: the 
pain of withdrawal. And because com- 
puters are complex electrical and me- 
chanical devices that break, you can find 
yourself involuntarily going cold turkey. 
I have experienced it myself. It leaves 
you feeling dazed, lost, and aimless. Sud- 
denly you realize the extent to which 
your computer has become a part of the 
way you work, because you now find it 
really hard to work at all. 

Of course, you should do what you 
can to avoid the shock of withdrawal. 
Techniques include making frequent 
backups, buying a service contract, and 
having access to a backup machine if 
yours fails. But inevitably. there will 
come a time when all such measures fail 
to protect you. 

Therefore, as a public service to the 
computer junkies among our readers, I 

offer two simple suggestions for control- 
ling computer addiction and being able 
to go on coping even if your system 
crashes. 1. Force yourself to work at 
your desk for 30 minutes each day with 
your system powered down. Take phone 
calls, dictate or hand write letters and 
memos, read. Whatever you do, don't 
turn on your computer. 2. Practice mak- 
ing decisions without access to a spread- 
sheet or database. It will be hard at first, 
but persist. One non- computer based de- 
cision per week should keep you in 
shape. 

It won't be easy, but you will be glad 
you followed my suggestions if your sys- 
tem ever goes down. O 
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Rate GP,. 
Great rerformance. Great price. Great printer. 

The new Epson® Spectrum'" LX -80 is 
the perfect co -star for your perscnal 
or business computer. With verse tile 

""`Dual. Mode operation, this dot ma :rix 
printer turns out quick, clean draft 
copy at a rapid 100 characters per sec- 

ond. Then lets you switch to "N .Q" 
mode for finished copy with a t igh 
quality, typewriter -style appearan,:e. 
"Award-winning performance" 
Epson's exclusive SelecType fea ure 
makes choosing the most pop Aar 
typestyles as easy as pushing a few 
buttons on the printer. In addition to 

Near Letter Quality mode, the LX -S0 
offers you over 160 typestyle com- 
binations, including Elite, Pica, Italics, 
Emphasized and Proportional. Ar.d 
the LX -80 prints great pictures, charts 
and graphs, at five densities up to 240 
dots per inch resolution. 
"Critics' choice" 
With an optional tractor feed and an 
automatic Single -bin Cut Sheet 
Feeder, the LX -80 is a highly versarle 
performer. Because it's an Epson -the 
industry standard -the LX -80 is com- 
patible with virtually all computer sys- 

tems. At one full year, the warranty is 

the best in the business. The sleek, 
contemporary style looks great in 
home or office. And the Spectrum 
LX -80 looks best where it counts 
most: the bottom line. 

See the Epson Spectrum LX -80. 
Now showing in your neighborhood. 

Number one. And built like it. 

EPSON 
EPSON AMERICA, INC. 

2780 Lomita Boulevard Torrance, CA 90505 Call (800) 421 -5426 for the Epson dealer in your area. In California. call (213) 539 -9140. 

Epson I. a registered trademark of Epson Corporation. Spectrum is a trademark of Epson America. Inc. 



LETTERS 
Photo Credit 

In the article "Video Processing" in 
our November issue, COMPUTERS & 
ELECTRONICS used a photograph of Al- 
bert Einstein by the noted photographer 
Phillipe Halsman. That photograph is 
copyrighted by the Halsman estate. 
COMPUTERS & ELECTRONICS regrets 
that no credit or copyright notice ac- 
companied the photograph. 

Squeezed Data, Lightly Scrambled 
Michael McCarthy's article on "Data 

Compression Techniques" in your De- 
cember issue contains an erroneous 
statement in describing what happens to 
the unsqueezer after some of the data 
bits have been damaged: "The decoder is 
now hopelessly desynchronized with re- 
spect to the original input. It will, in fact, 
expand the remainder of the bit stream 
to gibberish." The author apparently 
never tried to verify that claim. 

Actually, the decoder remains desyn- 
chronized as it outputs the next 3 to 10 
bytes. After that, chances are very good 
that it will hit the beginning of a valid 
code by accident. This is inherent in the 
very nature of Huffman coding, because 
1- and 2 -bit sequences predominate. 

I have verified the self -healing attri- 
bute of the decoder by squeezing 
SQ.DOC, modifying some of the bits us- 
ing a byte patching utility, and un- 
squeezing the results. After 29 of the 
14,000 bytes of the squeezed file were 
modified, only 8 of the 545 lines of the 
document were scrambled. 

-JOE SMITH 
Golden, CO 

Author McCarthy replies: "The read- 
er's observations are interesting and cor- 
rect. Evidently, just as programs and de- 
signs for programs can have bugs, so can 
articles about them!" 

Toward a Straighter Record 
I would like to set the record straight 

about Forrest M. Mims's article "Setting 
the Record Straight" in your January 
issue. 

It is absolutely true that I had nothing 
to do with the product design of the Al- 
tair 8800 in fact, at the time, I thought 
it would never work. It is regretful that 
one sentence in Fire in the Valley would 
seem to indicate that my participation 
was at this level. It seems that history is 
not a perfect science. 

For the past 10 years I have been on a 

virtual crusade to tell people that Ed 
Roberts is the Father of Personal Com- 
puting. Of all the people I have known or 
worked with in this industry, he is the 
greatest. 

However, "developing" the Altair 
was much more complicated than de- 
signing the actual product. To develop 
the Altair we had to create a mystique 
about what it actually was, find a market 
for it, and create marketing channels. 
Along the way, we held the first personal 
computer convention, started the first 
retail computer stores, and published 
some of the first personal computer pub- 
lications. In developing the Altair, we 
started an industry. 

It was in these nontechnical areas that 
I was very much involved in the Altair's 
development. While Mr. Mims might 
not consider this important, I dare say it 
was much more significant than his au- 
thoring of the Altair 8800 operations 
manual- which, as I recall, was virtual- 
ly unreadable. 

-DAVID BUNNELL 
PC World Communications, Inc. 

San Francisco, CA 

Forrest Mims replies.- "I'm glad to 
know David Bunnell shares my opinion 
about Ed Roberts's historic role in per- 
sonal computing. As for the Altair man- 
ual, it was about 8080 assembly lan- 
guage. Since David found it unreadable, 
I suppose that explains why Ed asked me 
to write it. Anyway, thanks for the oppor- 
tunity to respond to David's letter. I think 
we're on the same wavelength." 

A Great Sidekick 
I read Michael Guttman's review of 

Sidekick in the January issue with great 
interest because I find it to be one of the 
best values available today. I wanted to 
point out, though, that he apparently 
missed one of the Calculator's strongest 
points: its ability to program the dis- 
played value into any keyboard key. This 
"memory" value may then be used any- 
where, including within the Calculator. 
The version I received (1.11) uses 60,816 
(59.4K) bytes of memory for the full ver- 
sion, which is less than the author's re- 
ported 73K. 

I agree with his assessment that there 
are some minor details that make Side- 
kick less than perfect. These, for me, in- 
clude: (1) the Dialer does not use the 
PGUP, PGDN, HOME, and END keys; (2) 
the calendar does not display the current 

time; (3) the CTRL -ALT combination 
used by the Compaq for hidden screen 
and key -click functions run into each 
other; (4) the ENTER key in Notepad 
"Overwrite mode" is carriage return 
only (no line feed); (5) the cursor is al- 
ways on when exiting Sidekick although 
many programs may use other charac- 
ters for the cursor or change the cursor 
size to indicate the current mode. 

Overall, the program is useful, com- 
plete, inexpensive, and highly recom- 
mended. (Incidentally, I purchased the 
Desk Organizer demonstration disk 
from Warner Software and was dis- 
mayed by its slowness, constant disk ac- 
cess and ability to regularly lock up the 
computer.) 

-JOHN G. RUFF 
Wayzata, MN 

Mail -Order Interest 
The "Guest Column" on buying by 

mail in the January issue was a good 
guide to the inconveniences and aggra- 
vations of the mail -order business. There 
is some indication that when interest 
rates were inordinately high, dealers de- 
layed shipments in order to use their cus- 
tomers' money to make more profit. 
This practice could be reduced if mone- 
tary penalties were required on the seller 
when there are long delays. 

Mail -order houses should be made to 
pay a high rate of interest from date of 
order to date of delivery if it is more than 
a reasonable time and the purchaser has 
not been notified of the reason for the de- 
lay. I suggest that anyone who has had 
problems in this regard should write to 
his Congressman suggesting that laws be 
enacted to charge the interest. 

-HARRY G. FEINSTEIN 
New Haven, CT 

Getting the Byte Right 
In "Micro Data Managers Get Main- 

frame Power" (October), the author 
states that, "If all records [in a file] are 
100 bytes long, then a simple computa- 
tion shows that the 215th record begins 
at byte 2151." Unfortunately, I'm afraid 
he is "off -by- one -bug" and has also 
slipped a decimal place. Consider where 
the firs: record starts: at byte number 1, 

not 100 + 1. In fact, the kth record will 
start at (k - 1) X 100 + 1, so the 215th 
record will start at (215 - 1) X 100 + 1 

= 21401. 
-RICHARD B. DAEHLER -WILKING 

Summerville, SC 
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A NE STAR IS BORN 
Out of Radio Shack's Famed Model loo Evolves 

the Advanced Technology Tandy 200 
Our revs, Advanced Technology 

Tandy 200 portable computer does 
what nc other computer could. 

It takes our amazing Model 100 
one step further. 

Get Mach More Power 
A new 40- 

®TECNNO OGY character by 
SERIES 16 -line flip -up 

screen gives 
the Tandy 200 improved text and 
graphics. The 24K memory (ex- 
pandable to 72K) is great for data 

storage and other big jobs, and the 
built -in Multiplan software ma <es 
the Tandy 200 a portable spread- 
sheet analysis :ool. 

Five other "instant -on" programs 
include an improved version of the 
Model 100 word processor. a -ele- 
communications program, a per- 
sonal calendar and a telephone and 
appointment file. You can even 
write your own programs in BASIC. 
And the Tandy 200's tone- dia.ing 
feature lets you use long -distance 
phone services. 

See It Today 
Get a nards -on demonstration of 

the Tandy 2J0 (26 -3860, $999) at 
any Radio Shack Computer Center 
or part cipating Radio Shack store 
or dealer. 

Radio/Melt® 
The Technology Store 

A DIVISION Or TANDY CORPORATION 

Prices apply at Radio Shack Computer Centers 
and at pa t cipat ng stores and dealers 

/ 



LES SOLOMON ON 

COMPUTER HARDWARE 

NONKEYBOARD INPUTS 
As, observe the increasing num- 

bers of touch screens, light pens 
and graphics tablets and witness 

the ubiquitous mouse, I wonder whether 
the keyboard in a computer system will 
soon be just another peripheral, relegat- 
ed to entering alphanumeric data only, 
that plays almost no role in the operation 
of the computer. 

Why this great interest in nonkey- 
board input devices? 

I believe it came about because the 
keyboard has become an item of fear for 
many computer neophytes. They 
"know" that if they depress the "wrong" 
key on the keyboard, the computer will 
either damage itself (for which they will 
be blamed), or it will cause extensive 
damage to expensive things connected to 
the computer (for which they will also be 
blamed). So they tend to shy away from 
keyboards. 

Keep in mind that all the computer in- 
put devices mentioned above and their 
associated software require nothing 
more than that the user be able to read 
and write and have some idea of what he 
or she wants to do. 

In an office, these input devices can re- 
duce operational costs and improve reli- 
ability because even relatively untrained 
people can be rapidly taught to use al- 
most any software in almost any comput- 
ing system -with almost no errors. 

With the introduction of readily avail- 
able icon software (the reason for the 

popularity of the Apple Macintosh), it 
appears that we have finally arrived at 
the point where "one picture is worth 
1000 (or is it 1024) words." In educa- 
tion, icons will allow a computer to be 
used as a training aid even before a child 
learns to read. Since icons can be de- 
signed to transcend language barriers, 
"computerese as a second language" will 
be made much easier. 

Nonkeyboard computer entry is rela- 
tively common today. For example, real- 
izing that most people have little com- 
puter know -how, planners have put 
touch -screen input computers in shop- 
ping and exhibition malls to make it sim- 
ple to find a particular store or in larger 
stores to help customers locate an item. 

All the user has to do is touch the 
screen at the box that describes what he 
or she wants. The computer senses the 
fingertip position, and the software does 
the rest. 

As simple as this information retrieval 
appears, the computer and the associat- 
ed software that reads the touch screen 
and supplies the request data can be 
quite complex. 

What of the Future? 
Special input devices are being devel- 

oped to aid the handicapped, using eye 
or limb muscle voltages like joystick in- 
puts for a computer. 

There are also data collection services 
(like inventory control) that require no 

more than a bar code or optical charac- 
ter recognition reader. Or, what about 
using a light pen in conjunction with a 
detailed menu? Neither of these inputs 
requires any knowledge of programming 
or computerese. 

Voice recognition has come a long 
way since the Speechlab. As "sound rec- 
ognition," this technique is ideal for 
nonkeyboard computer entry for the 
nonverbal handicapped. A repeatable 
sound can be used to perform a pro- 
grammed action. As "voice recogni- 
tion," it allows data entry via the spoken 
word. Interestingly, if only one person 
vocally "trains" the computer, the sys- 
tem will respond only to that one per- 
son's voice. This quirk of "training" 
also ensures a form of protection against 
illegal verbal entry. 

The military has devised a computer - 
operated, nonkeyboard, nonmanual, 
data -entry system called "heads up." 
Depending on what it perceives of the at- 
titude of a subject's head and eyes, the 
machine responds with particular ac- 
tions. Although a subject must still wear 
a special helmet with integrated sensors, 
future systems may overcome this need. 

The way things are going, the next 
major breakthrough in semiconductor 
technology may well be something that 
can be called an "organic chip," a spe- 
cialized circuit that may allow direct 
communication between the brain of the 
user and the computer itselfl 

Does this mean that signals from the 
head will be picked up and used as com- 
puter inputs, or, will surgery be used to 
implant a miniconnector in the skull for 
use as an I/O port? Don't get excited 
about the last part of that question, I was 
just thinking aloud.... O 

Personal Note. This is the last of a se- 
ries of columns and articles that I began 
22 years ago in the pages of this maga- 
zine's predecessor- Popular Electron- 
ics. By the time you read this, I will be 
retired. 

For those readers who went through 
all or part of this period with me, the 
memories of the exciting electronics we 
shared will always have a warm spot in 
the heart. 

I want to thank all the authors, PR 
people, voices on the phone, and peo- 
ple I met at the various shows that came 
into my life and made it worthwhile. I will 
miss you. 

Shalom. 

ILLUSTRATION BY YVONNE BUCHANAN 
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A review of the IBM Personal Computer Family. Vol. 2, No. l 

GRAPHICALLY SPEAKING 

E PIuribu& hunt]. IBM Personal 
Computer graphics hardware covers a 
lot of territory, from graphics cards 
and monitors to printers and plotters. 
Color monitors alone are available in 
four models that can satisfy varying 
levels of color graphics requirements, 
from home or office to the laboratory. 

Two of the most recent, for exam- 
ple -the IBM PC Enhanced Color 
Display and the IBM PC Professional 
Graphics Display - offer advanced 
business and technical graphics ca- 
pabilities. The IBM PC Enhanced 
Graphics Adapter can also be used to 

extend some of those capabilities to 
the IBM PC Monochrome Display and 
the IBM PC Color Display. 

This growing array of hardware 
products is unified by a strong IBM 
Personal Computer graphics software 
development strategy, one that can 
dramatically improve your program- 
ming efficiency and broaden the ap- 
plication potential of your graphics 
programs. 
Independence. Graphics software 
has traditionally been written for a 
specific graphics device and couldn't 
be run on a second device without 
complex and time -consuming re- 
programming. By using the IBM 
Personal Computer Graphics De- 
velopment Toolkit, however, you can 
now develop software that is com- 
patible with all existing IBM PC 
graphics hardware products. 

This is possible because the 
Toolkit contains a constant inter- 
face -the Virtual Device Interface - 
to which all applications can be writ- 
ten. The result is device - independent 
software. 

The Graphics Development Tool - 
kit allows you to program bit -map 

graphics to a 32K x 32K addressable 
point window and to combine graphics 
and text capability on a variety of 
graphics devices. The device drivers 
necessary for information exchange 
with existing IBM PC graphics devices 
are included in the Toolkit, as are a 
driver for the IBM PCjr Video Sub- 
system and language interfaces for the 
IBM BASIC, FORTRAN, C, and Pas- 
cal compilers and for the IBM Macro 
Assembler. 
The right tools. Several products 
from the IBM PC Engineering /Scien- 
tific Series also play an important 
part in the IBM PC graphics pro- 
gramming strategy. All of them incor- 
porate the Virtual Device Interface 
discussed above. 

The IBM Personal Computer 
Graphical Kernel System -which is 
consistent with Draft ISO and ANSI 
GKS Standards -gives you a common 
high -level graphics language that can 
help further simplify your program- 
ming tasks. It also helps increase the 
portability of applications between 
computer systems. 

In addition, the IBM Personal 
Computer Plotting System provides a 

IBM Personal Computer 
Enhanced Color Display 

IBM Personal Computer 
Graphics Development Toolkit 

IBM Personal Computer 
Professional Graphics Display 



subroutine library of functions that 
help make it easy to produce a wide 
variety of charts and graphs. There's 
also a Metafile Interpreter available to 
facilitate retrieving and manipulating 
graphics images. 

This range of IBM graphics pro- 
gramming tools is designed to help 
speed and simplify nearly every as- 
pect of your graphics programming 
work. They can substantially reduce 
the time and tedium involved in pro- 
gram development, and the device in- 
dependence they provide can help 
increase the flexibility of your 
finished programs. Device indepen- 
dence also helps extend the life -and 
marketability -of your programs. be- 
cause applications developed with the 
Virtual Device Interface can interface 
with future generations of graphics 
devices. 

Lock and key. Troubled by people 
who try to peer without permission at 
sensitive business or personal data 
stored in your IBM Personal Com- 
puter? You can go a long way toward 
locking it up with the IBM Personal 
Computer Keylock Option. 

Fifteen minutes and a screw- 
driver are all you need to install the 
Keylock Option on your IBM Personal 
Computer, IBM Personal Computer 
Expansion Unit, IBM Personal Com- 
puter XT, IBM Personal Computer 

XT /370, or IBM 3270 Personal 
Computer. 

Once your system unit is outfit- 
ted with the Keylock Option and 
locked, it will be difficult for someone 
without the proper key to access the 
hardfile and all the valuable software 
it contains. Also, other users in a net- 
work won't easily be able to access or 
tamper with data stored on your sys- 
tem. In fact, when the Keylock Option 
is installed, the system unit can be 
powered up only with the key and 
can't be powered up through the CRT 
plug port. 

And with the Keylock Option 
locked in place, the system unit cover 
can't be removed -short of forcible 
entry- by just anyone who might want 
to browse around inside your IBM PC 
during off hours. 
Small packages. If you need more 
memory but don't have a full -size slot 
available in your system unit, the IBM 
Personal Computer 256KB Memory 
Expansion Option may be the answer. 
It offers 256KB of additional memory 
on a short card (5 inches rather than 
11 inches) with a comparably diminu- 
tive price. 

That makes it ideal for adding 
memory to the IBM Portable PC. 
This Memory Expansion Option is 
also a compact way to beef up your 
IBM Personal Computer or IBM Per- 
sonal Computer XT (which has two 
slots for short cards). 
Thlkies. The combination of film and 
sound revolutionized the movies. 
Speech capability may soon spell an 
equally big change for computers. 
The IBM PCjr Speech Attachment is a 
step in that direction. 

It's a side -attached option for the 
PCjr that permits speech and sound 
under control of software such as IBM 
Writing to Read. * The Speech Attach- 
ment contains 196 words and sounds 
in its ROM. Cartridges manufactured 
with prerecorded speech can be used 
under program control. And with the 
purchase of a microphone and the 
proper software, you can even record 
your own speech data on an IBM PCjr 
diskette. 

So far, at least, the last word is 
ours. 

*Developed by Dr. John Henry Martin. 

WHAT'S 'I'H E PR(1 G R:111? 

Retrieval. Whether you work with 
pen and paper or the latest word pro- 
cessing software. writing documents 
is only half the battle. Try finding 
them again a month later. 

We don't claim to have discovered 
a better system for paper filing. But a 
new software package from IBM - 
Office Correspondence Retrieval Sys- 
tem (OCRS) -does promise to make 
life a lot easier for those who store 
written work on a fixed disk or who 
have a library of documents stored on 
diskettes. 

OCRS can help in two ways. 
First, it makes document abstracts 
and stores them in a summary file for 
future reference. OCRS automatically 
searches out keyword information 
such as date, subject, sender, or any 
other significant word. You can also 
add keywords other than those actu- 
ally contained in the document. 

Second, and most important, 
simple English language queries will 
prompt OCRS to locate the original 
document. A document search re- 
quest can be entered as individual 
words or complete sentences. You 
don't need to learn a special query 
language. 

OCRS can abstract and retrieve 
any type of file containing ASCII text 
such as letters, charts, and computer 
programs. It can also directly ab- 
stract documents written with IBM 

Help protect your software and hard- 
ware with the IBM Personal Com- 
puter Keylock Option 



ing environments. Second, 
there's an IBM Personal 

Computer XENIX Text For - 
atting System that can help 

simplify the production of techni- 
cal reports, memoranda, formal 
papers, and documentation -it's 
especially useful for publications 
that require technical or scientific 

formats. 
IBM DOS has been updated 

twice recently. DOS 3.0 pro- 
vides all the functions con- 

tained in DOS 2.1 plus 
enhancements to support the 

') IBM Personal Computer AT. 

1 DOS 3.1 incorporates further 
enhancements that support the 

IBM Personal Computer Network. 
There are also new versions of 

the IBM BASIC Interpreter and of the 
IBM Macro Assembler. BASIC 3.0 
contains several noteworthy new func- 
tions that provide access to user - 
installed device drivers. They are: 
SHELL, IOCTL and IOCTL$, 
ERDEV and ERDEV$, and EN- 
VIRON and ENVIRON$. 

The recent 2.0 version of the 
IBM Macro Assembler supports both 
the 8088 and 80286 processors and 
the 8087 and 80287 Math Co-pro- 
cessors. Other additions include a new 

more powerful Linker, a 
Library 

w 1111 

imago ; 
IBM PCjr Speech Attachment 

Writing Assistant, IBM PCWriter, and 
WordStar® and documents using the 
IBM Revisable Form Text Document 
Content Architecture ( RFTDCA). 
Documents can be converted to 
RFTDCA data format by IBM Dis- 
playWrite 1 and 2 and PCWriter. 

With OCRS, missing reports may 
be a thing of the past. 
Evolution. Like their human language 
counterparts, computer languages 
and operating systems change and 
evolve. Occasionally, an entirely new 
dialect crops up, such as the IBM Per- 
sonal Computer XENIX® Operating 
System. 

IBM Personal Computer XENIX 
is derived from the UNIX® Time 
Sharing System. Several enhance- 
ments designed specifically for the 
IBM Personal Computer AT al- 
low you to take full advantage of 
its power. IBM Personal Com- 
puter XENIX supports both 
single -user and multi -user 
configurations. It also en- 
ables you to run several 
programs at the same 
time -you can, for exam- 
ple, compile a program in the 
background while you edit one in 
the foreground. 

There are two additional pack- 
ages available to be used with the IBM 
Personal Computer XENIX operating 
system that deserve special mention. 
First. the IBM Personal Computer 
XENIX Software Development Sys- 
tem gives you tools to generate code 
suitable for either XENIX or IBM 
Disk Operating System (DOS) operat- 

See your authorized IBM Per- 
sonal Computer dealer or IBM Prod- 
uct Center about an economical 
trade -up from your 3.0 version of 
IBM DOS to version 3.1 or from 
Macro Assembler version 1.0 to 2.0. 

WordStar is a registered trademark of 
MicroPro. XENIX is a registered trademark of 
Microsoft Corporation. UNIX is a registered 
trademark of AT &T's Bell Laboratories. 

BUDDING USER (:R(11. I'S 

Getting started. Ever considered 
forming a group to exchange ideas 
about using your IBM Personal Com- 
puter, but never got around to sorting 
out all the start-up details? Or, once 
past that first stage, does your group 
find it difficult to come up with new 
information, presentation materials, 
and connections with other groups? 

Help is at hand. 
Because of the growing inter- 

est in PC user groups all across 
the country, IBM has expanded 
its efforts to encourage new groups 

and to support existing ones. 
There's no charge for this as- 

sistance, and all groups- whether 
they have 10 or 1,0110 members -are 
eligible for the same basic level of 
support. 

For starters, the IBM User 
Group Support department will pro- 
vide a package that introduces you to 
some of the basics of organizing a 
club. It includes a sample constitution 
and bylaws, suggestions for officers' 
titles and duties, and a list of other 
groups already in the program. 
Staving started. Once the initial 
burst of enthusiasm is past, a PC user 
group needs more than a common in- 
terest to maintain its membership -it 
needs some focus for that interest. 
IBM can provide information and ma- 
terials to help keep your group going. 

Perhaps the most impressive 

Office Correspondence Belviecal Sys- 
tem Software from IBM 

Manager, and a Structured Assembler 
Language Preprocessor. And you can 
use the IBM Professional Debug Facil- 
ity to put the finishing touches on your 
assembler language programs. 



form of support is a monthly newslet- 
ter on diskette, complete with color 
and sound. It includes reviews of new 
products, editorial commentary, and 
technical tips. The newsletter also 
carries reprints of the best articles 
from participating group newsletters, 
so you can follow the activities of other 
user groups around the country. 

Other sources of useful informa- 
tion are the PC User Group Phone 
Line and PC User Group Bulletin 
Board System. You can use the 
phone line to get answers to ques- 
tions about the organization and 
functions of a user group and to 
find out about other groups in 
your area. 

The bulletin board, 
which can be accessed 
through your IBM Personal 
Computer, carries new pro- 
duction information from 
the day of announcement. 
It also provides a means of 
communicating with other 
PC clubs. 

Finally, to provide top- 
ics of interest for your regu- 
larly scheduled meetings, IBM 
will send timely presentation and 
demonstration materials. Better still, 
group officers can use the phone line 
to request guest speakers from IBM 
for special meetings.* 

For more information about par- 
ticipating in the IBM User Group Sup- 
port program, please write to: IBM 
User Group Support, IBM Corpora- 
tion 2900, P.O. Box 3022, Boca Raton, 
FL 33432. 

The best news is the prices. 
Programs listed in the Direc- 
tory sell for as little as $14.95. _. 

They cover a wide range of inter- 
ests, from entertainment and 
education to personal produc- Ii 

tivity and business applications. 

*The availability and frequency of guest 
speakers depend on the size of the group, 
its location, and meeting night. 

HARDCOPY 

Hidden talent. Think of the many en- 
tertaining and useful programming 
ideas that must exist out there but 
never find their way to market. 

The IBM Directory of Personally 
Developed Software gives you direct 
access to some of that hidden talent. 
It's a catalog of new programs devel- 
oped by individuals for the IBM Per- 
sonal Computer Family. 

The Directory of Personally 
Developed Software from IBM 

Each program in the Di- 
rectory has a full description 
that includes system require- 
ments and illustrations or color 
photos of representative 
screens. Programs may be or- 
dered by mail or through an 800 
telephone number, 

To subscribe to the Direc- 
tory call 800- IBM -PCSW. 

Added color. Bored with the black 
screen that appears on your IBM PC 
Color Display when you boot up your 
system? There are lots of other color 
possibilities, and the brief program 
below shows you how to set them from 
DOS. 

It will give you a display with a 
black border around a rectangle 80 
columns wide and 25 lines high. The 
program can be used in an AUTO - 
EXEC. BAT file to produce a starting 
color, and DEBUG will maintain the 
color you set. 

All you have to do is substitute 
number or letter values for the colors 
you want where the ?? appear in the 
following program. For the first ?, 
substitute one digit (0 -7) for the back- 
ground color. For the second ?, sub- 
stitute either a digit or a letter for the 
foreground color (1 -7 for regular col- 
ors, 9 -F for intensified colors). For ex- 
ample, 28 will give you grey text on a 
green background. For a complete 
listing of the color codes, see the Color 
Statement section of your IBM BASIC 
manual. 

To set your screen colors, do the 
following from the DOS prompt: 
A >debug color.com 
File not found (ignore this message) 
-rcx 
:20 
-e 1(0 2b c0 le 50 b8 03 00 cd 10 b8 
(X) 06 b9 (N) 00 ba 
-e 110 50 20 b7 ?? cd 10 b4 02 ba 00 
(H) b7 (N) cd 10 cb 
-w 
writing 20 bytes 
-q 

Thereafter, you need only type 
"color" at the initial DOS prompt 
after booting your system to change 
the display from black and white to 
your preset colors. 

For more information about IBM 
Personal Computer products discussed 
in this issue of Read Only, see your 
authorized IBM Personal Computer 
dealer or IBM Product Center. To learn 
where, call 81)1- 447- 471M). In Alaska and 
Hawaii, 8)0- 447 -0890. 

O1984 International Business Machines Corporation 

Little Thamp character licensed by Bubbles Inc., s.a. 



FORREST M. MIMS III 

THE COMPUTER SCIENTIST 
CREATIVE TEXT FORMATTING 
WITH AN XY- PLOTTER 
Dear Reader: 

This entire letter was printed by an HP7470A xy 

plotter. The text was entered a line at a time 

into a TRS -80 Model 100 into which WORDPLOT 

(the program in Listing 1) was previously loaded. 

The letterhead was printed by CENTERPLOT (the 

program in Listing 2).' Both WORDPLOT and 

CENTERPLOT allow you to alter the height and 

width of characters and to change the line 

spacing. Both programs can be easily revised to 

add special features. I hope you'll give them 

a try. 

Happy computing; 

Forrest M. Mims III 

Figure 1. A typical plotter -printed letter. 

R EGULAR readers of this columt 
may recall that I consider the x.i 

plotter to be among the most 
versatile of personal computer peripher- 
als. Indeed, I believe that computer users 
whose word processing requirements are 
limited to an occasional letter should 
give strong consideration to purchasing 
a plotter before buying a printer. 

The xy plotter can easily handle sim- 
ple chores like printing brief notes, let- 
ters, labels and signs. It can also be used 
to make attractive letterheads, form let- 
ters and even greeting cards. Of course, 
the primary nonprinting application for 
the xy plotter is the drawing of publica- 
tion- quality graphics. 

Those who insist that only a standard 
printer -dot matrix, formed character 
or otherwise -can be used for printing 
should have a look at some examples of 
xy plotter printing. When I send plotter - 
printed notes and letters to relatives, 
friends and editors, I always get results. 
In fact the recipients often call to com- 
ment about the appearance of the letter 

and to ask how it was printed. In other 
words, plotter -printed notes and letters 
are good attention -getters. 

In this column I'll describe some of 
the text formatting programs I use for 
generating plotter -printed notes, letters, 
posters and handouts. In a subsequent 
column, I'll explain how you can create a 
wide range of special graphic symbols 
and even your own custom character set 
using a plotter. First, let's review some of 
the factors you will want to consider 
when selecting a computer plotter com- 
bination for text preparation. 

Selecting a Computer 
Plotter Combination 

Since xy plotters with serial and paral- 
lel interfaces are now available, almost 
any computer can be used to drive a plot- 
ter. For example, I've had excellent re- 
sults using both a Color Computer and a 
PCjr as plotter drivers. 

However, my favorite plotter driver is 
a TRS -80 Model 100. The compact size 
of this little machine, which doubles as 

the word processor into which every in- 
stallment of this column is typed, makes 
the Model 100 an ideal plotter driver. 

A conventional desktop computer oc- 
cupies a good deal of valuable space, and 
adding a plotter worsens the situation. 
The Model 100 occupies about the same 
amount of desk real estate as a sheet of 
typing paper, and it can be placed very 
close to the plotter. Moreover; the inter- 
face connectors on the back of the Model 
100 can be easily reached without crawl- 
ing under the desk or moving bulky 
computer consoles and monitors. 

As for xy plotters, more than a dozen 
companies now make them. I happen to 
own a Hewlett- Packard HP7470A, a 
two -pen plotter with an RS -232 inter- 
face. Having used this machine exten- 
sively, I can give it nothing hut praise. 

LISTING 1. WORDPLOT, A 
SIMPLE TEXT FORMATTER 

FOR AN XY PLOTTER. 
to CLS 
20 PRINT " WORDPLOT 
30 PRINT "" 
40 'COPYRIGHT 1985 BY FORRES I M. 

MIMS III 
50 'MODEL 100- HP7470 PLOTTER 

PROTOCOL FOLLOWS 
60 COM ON: OPEN "COM:48N2E" FOR 

OUTPUT AS 1 

70 PRINT #1, "SC0,25,0,20;" 
80 INPUT "CHARACTER HEIGHT (IN 

CM) ";H 
90 INPUT "CHARACTER WIDTH (IN 

CM)";W 
100 INPUT "LINE SPACING (IN CM) "; LS 
110 CLS 
120 CH = W +(W /3):NU =17 /CH 
130 PRINT "MAXIMUM CHARACTERS 

PER LINE: ";INT(NU) 
140 Q =LS +H 
150 Q =Q +LS 
160 INPUT "TYPE LINE AND PRESS 

ENTER:' ;X$ 
170 IfX$= "QUIT" THEN 220 
180 L= LEN(X$):If L > INT(NU) THEN 240 
190 PRINT #1, 

"SI ";W H; "DI0,1;SPI;PA "Q "2;" 
200 PRINT #1, "LB "X$;CHR$(3) 
210 BEEP:X$= " ":GOTO 150 
220 CLS:PRINT "QUIT. PRESS R TO 

RESTART PROGRAM." 
230 IF INKEY$ = "R" THEN 80 ELSE 230 
240 PRINT "THE LINE IS ";L- INT(NU); 

"CHARACTERS TOO LONG." 
250 PRINT "PLEASE ENTER THE LINE 

AGAIN." 
260 GOTO 160 

March 1985 13 



FER SAL1- 

STA TE -CF- THE -ART POCKET COMPUTERS 

ALL SOLID -STATE 
USES NO POWER SOURCE 
ALL DECIMAL ENTRY 

UP TO 23 -DIGIT READOUT 
UP TO 23- DECADE CALCULATING RANGE 
ENTRY BUTTONS GIVE AUDIBLE CLICK 

WEIGHS AS LITTLE AS 2 OUNCES 
FITS IN SHIRT POCKET 

WATER RESISTANT 
SHOCK AND VIBRATION RESISTANT 

(WHEN NOT IN USE) 
ECONOMICALLY PRICED 

FOR A DEMONSTRATION... 

SEE YOUR LOCAL ABACUS DEALER TODAY! 

Figures 2 and 3. Centerplot is ideal for making posters and signs. (The 
borders were drawn by using the plotter's front panel controls.) 

There is nothing more Powerful 
thon on ideo whose time has come. 

Vi c t or- Hugo 

It's sturdy, reliable, fast and accurate. 
Furthermore, it's equipped with HPGL, 
Hewlett -Packard's powerful and popu- 
lar graphics language. My only major 
complaint about this machine is that its 
high speed makes it noisier than some 
other plotters. 

In short, I prefer the Model 100 - 
HP7470A combination. The two ma- 
chines can be connected to one another 
by a ribbon cable equipped with stan- 
dard RS -232 connectors. A null modem 
adapter is required. For initial tests the 
eight status switches on the back panel of 
the plotter should have these settings: 

B1 =0 US =1 
B2 =0 Y =0 

B3 =1 S1 =0 
B4 =1 S2 =0 

The programs that follow are written 
for the Model 100- HP7470A pair. As is 
the case with most plotter software, the 
following programs can be modified for 
other computers, particularly those that 
use Microsoft BASIC. In most cases, the 
most important revision will be the 
computer -plotter communications pro- 
tocol that must be included in each pro- 
gram. Determining the proper protocol 
parameters can sometimes be very frus- 
trating, so be prepared to spend some 
time with the manuals for your plotter 
and computer. I've found that writing 
plotter programs is much easier and a lot 

more fun than figuring out communica- 
tions protocols. 

The programs that follow can also be 
modified for other plotters, especially 
those that use HPGL. However, it may 
be necessary to compare the coordinate 
system and instruction set of your ma- 
chine with the HP7470A. 

Incidentally, for more information on 
this subject, see the March 1984 install- 
ment of "The Computer Scientist" in 
this magazine ( "Learning to Use an x -y 
Plotter," page 36). Also see "Inexpen- 
sive Plotters," a feature I wrote for the 
same issue (page 50). 

Wordplot 
A simple program suitable for prepar- 

ing brief plotter -printed notes and letters 
is given in Listing 1. Figure 1 is a typical 
note formatted and printed with the help 
of Wordplot. 

If you're not familiar with how an xy 
plotter is programmed, several lines in 
Listing 1 will seem rather cryptic. Those 
lines contain HPGL plotter instructions. 
Once you understand them, you'll soon 
see that the program is very straightfor- 
ward. Here's how the key parts of the 
program work: 

Line 60 establishes the Model 100 - 
HP7470A serial communications proto- 
col and designates the plotter as file #1. 
All subsequent commands to the plotter 
are preceded by a PRINT # I statement. 

Line 70, the first HPGL command, 
establishes the plotting scale (SC). The 
first coordinate pair (0,25) is the x -axis 
or the long side of the paper, and the sec- 
ond coordinate pair (0,20) is they -axis or 
the narrow side of the paper. 

Lines 80-100 allow the user to estab- 
lish in centimeters virtually any combi- 
nation of character dimensions and line 
spacing. Lines 120 -130 calculate the 
maximum number of characters that can 
be printed across the page (assuming 17 

centimeters of printing space). Lines 
140 -150 add the character height (H) to 
the line spacing (LS) to determine where 
the plotter should move its pen before 
printing the next line. 

Line 160 asks the user to enter a line of 
text. Line 170 allows the user to stop the 
program simply by entering QUIT. Line 

14 Computers & Electronics 
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N THE IPORMATION AGE 
WRH THE DOW JONES 
NEWSVAL ' MEMBERSHIP KfL 
SAMPLE A CONTMloUS STREAM 
OF KNOWLEDGE AT A PRICE 
YOU CAN AFFORD. 

Now you and your whole family 
can experience the information 
age without getting in over your 
head. 

For just $29.95, the new Dow 
Jones News/Retrieval Mem- 
bership Kit leads you step -by- 
step into entertaining and in- 
formative data bases. With five 
free hours to sample and ex- 
plore, you can find a fact, shop at 

home, get the scores, plan a trip, 
review a movie, choose a stock, 
or check world and business 
news. There's a lot more, too. 
All you need to get started is 
a computer and modem: 

The Membership Kit is a big 
value that entitles you to: 

FREE password ($75 value) 
Easy, step -by -step User's 
Guide 
FIVE FREE HOURS of un- 
restricted usage to explore 
the magic of this compre- 
hensive service 

'Toss away any preconception that 
Dow Jones News/Retrieval is a stuffy, one 
dimensional data base service designed 
only for an elite corps of stock analysts 
and Wall Street wizards. Far from it- 
Dow Jones News/Retrieval also provides 
entertaining movie reviews, current 
weather and sports reports, convenient 
electronic shopping and inexpensive 
electronic mail. ..Dow Jones News/ 
Retrieval is informative, entertaining 
and well worth the money." 
-Brad Baldwin, Info World Magazine 

FREE subscription to 
Dowline, the magazine of 
Dow Jones News/Retrieval 
A special introductory offer! 

Get your feet wet in the in- 
formation age with the Dow 
Jones News/Retrieval Member- 
ship Kit. At $29.95, you'll enjoy 
the clip without getting soaked. 
Available at your local computer 
retailer, or call Dow Jones at: 

1 -800- 257 -5114 
In New Jersey, Canada, 
Hawaii and Alaska 
1- 609 -452 -1511 

DOW 'ONES 
Trfr 

Copyright r' 1984 Dow Jones and Company, Inc. 
All Rights Reserved. Dow Jones News/Retrieval® 
is a registered trademark of Dow Jones and 
Company. Inc. 
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Computer Scientist 

180 counts the number of characters in 
the line of text and compares it to the 
maximum allowable number of charac- 
ters. If the line of text is too long, pro- 
gram control is transferred to lines 
240 -260. The user is then informed how 
many characters must be cut and asked 
to re -enter the line. Program control is 
then transferred back to line 160. 

Line 190 sends a string of HPGL in- 
structions to the plotter. These include 
character dimensions (SI), direction of 
printing (DI), pen selection (SP) and pen 
location (PA). Line 200 sends the line of 
text to the plotter following an HPGL 
label (LB) command. 

Note that with but one exception each 
HPGL command sequence is terminat- 
ed by a semicolon. The exception is line 
200, where the label command is termi- 
nated by CHR$(3). If this terminator isn't 
used, the plotter will stay locked in the 
label mode and begin printing program 
lines. 

Line 210 beeps after the text has been 
sent to the plotter. This means a second 

LISTING 2. CENTERPLOT, A 
SPECIAL PURPOSE TEXT 
FORMATTER FOR AN XY 

PLOTTER. 

Io CLS 
20 PRINT " CENTERPLOT " 
30 PRINT "" 
40 'COPYRIGHT 1985 BY FORREST M. 

MIMS III 
50 KEY 1, "Y " +CHR$(13) :KEY 2, 

"N " +CHR$ (13) 
60 'MODEL 100- HP7470 PLOTTER 

PROTOCOL FOLLOWS 
70 COM ON OPEN "COM:48N2E" FOR 

OUTPUT AS 1 

80 PRINT #1, "SC0,130,0,100;PA0,53;" 
90 PRINT "THIS PROGRAM CENTERS 

TEXT." 
100 PRINT "KEY FI IS Y (YES). KEY F2 IS 

N (NO)." 
110 INPUT "LINEFEED (Y OR N)";L$ 
120 IF L$ ="Y" THEN 130 ELSE 140 
130 PRINT # 1, "CP; ":GOTO 110 
140 INPUT "SELECT PEN [Y (1) OR N 

(2)] ";N$ 
150 INPUT "DO YOU WANT SLANTED 

CHARACTERS (Y OR N) ";S$ 
160 IFS$ ="Y" THEN 170 ELSE 180 
170 PRINT #1, "SL.5; ":GOTO 190 
180 PRINT #1, "SL;" 
190 INPUT "CHARACTER HEIGHT (IN 

CM) ";H 
200 INPUT "CHARACTER WIDTH (IN 

CM)";W 
210 INPUT "TYPE LINE AND PRESS 

ENTER";A$ 
220 IF N$ = "Y" THEN 230 ELSE 250 
230 N =1 
240 GOTO 260 
250 N =2 
260 PRINT #1, "SP ";N; "SI ";W,H; "DIO,1;" 
270 PRINT # I, "CP";-LEN(AS)/2; 

"O;LB" ;AS;CHR$(3) 
280 BEEP 
290 PRINT #1, "CP;SP;" 
300 CLS 
310 PRINT AS 
320 GOTO 110 

line can be entered while the plotter is 
still printing the preceding line. Line 210 
also clears the text string register and re- 
turns program control to line 150 to be- 
gin another text entry sequence. 

Though this program may seem rath- 
er primitive to experienced word proces- 
sor users, it does the job for which it's in- 
tended. I've used it to prepare many of 
the short notes and letters mentioned 
earlier. Of course it's possible to develop 
a more conventional word processing 
program for a plotter. One approach, 
which I developed for a conventional 
printer, could be modified for use with a 
plotter. This program stores all the text 
in a file that is then formatted and loaded 
in ready -to -print format into a second 

tOQ, 
-STOP- 

a 0 
N v I 

°'o O v 
VAN 

1. ` -dQS- D 
Figure 4. Printing direction can be 

varied. 

file. The text is then transmitted a line at 
a time from the second file to the printer. 

Centerplot 
The program in Listing 2 centers lines 

of text on a page. The characters can 
have any height and width and be slant- 
ed or normal. Each line of text can be 
separated from the preceding line by any 
specified distance. 

Centerplot is a more specialized pro- 
gram than Wordplot, but I use it more 
often. That's because it's ideally suited 
for creating custom letterheads, notices 
and posters. Figures 2 and 3, for exam- 
ple, show several examples of text for- 
matted by Centerplot. 

Although Listing 2 is similar to List- 
ing I in some ways, there are several im- 
portant differences between the two. 
One important difference is that Center - 
plot asks for new character dimensions 
and a new line spacing after each line of 
text has been entered. This permits the 
plotter to produce a highly customized 
printout. Here's how the main parts of 
the program work: 

Line 50 assigns the labels "yes" and 
"no" to the two leftmost function keys of 

LISTING 3. A 
DEMONSTRATION OF 

PRINTING IN DIFFERENT 
DIRECTIONS. 

10 CLS 
20 PRINT " STOP - - -- 
30 'COPYRIGHT 1985 BY FORREST M. 

MIMS III 
40 'MODEL 100- HP7470 PLOTTER 

PROTOCOL FOLLOWS 
50 COM ON: OPEN "COM:48N2E" FOR 

OUTPUT AS 1 

60 PRINT #1, "SC0,102,0,75,SP1;" 
70 PRINT #1, "DI0,1;LB- STOP -" 

CHR$(3) 
80 PRINT #1, "DI I,1;LB- STOP -" 

CHRS(3) 
90 PRINT #1, "DI1,0;LB- STOP -" 

CHR$(3) 
100 PRINT # 1, "DI1, -I;LB- STOP -" 

CHR$(3) 
110 PRINT # I, "DIO, -I;LB- STOP -" 

CHR$(3) 
120 PRINT #1, "DI- 1, -1;LB- STOP -" 

CHR$(3) 
130 PRINT #1, "DI- 1,0;LB- STOP -" 

CHR$(3) 
140 PRINT #1, "DI- I,I;LB- STOP -" 

CHR$(3) 
I50 PRINT #1, "PRI1, -2; 

DIO, I;SI.5,1.2;LBSTOP "CHR$(3) 
160 PRINT #1, "SPO;" 
170 END 

the Model 100, which greatly speeds up 
user interaction with the computer - 
plotter combination. 

Line 80 scales the plotter in a way dif- 
ferent from the previous program. It also 
instructs the pen to move (PA or Plot 
Absolute) to the center of the paper. 

Lines 110 -200 allow the user to select 
a linefeed (CP), pen (SP), slanted char- 
acters (SL) and character dimensions 
(SI). Line 210 then asks the user to enter 
a line of text. The user -selected informa- 
tion is then sent to the plotter by lines 
260 and 270. Line 260 sends the selected 
pen, character dimensions and character 
slant. Line 270 determines the length of 
the line of text and divides it by 2. It then 
moves the plotter pen from its normal 
position at the center of the page left- 
ward from the center by half the number 
of character spaces in the line of text. Fi- 
nally, line 270 prints the line of text per- 
fectly centered on the page. 

If line 270 seems complicated, look at 
it again: PRINT #1, "CP ";- LEN(AS) /2; 
"0;LB";A$;CHR$(3). CP means Character 
Plot, the HPGL instruction that moves 
the pen the number of character space 
widths and heights given in the follow- 
ing pair of numbers. In this case, the first 
number is -LIEN(AS)/2. LEN counts the 
number of characters, including spaces, 
in the line of text (A$). Therefore, 
-LEN(A$) /2 tells the plotter to move the 
pen toward the left margin ( -) half the 

(Continued on page 89) 
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The new fast mover from 
Hayes. The telecomputing 
leader. When it comes to commu- 
nications products for personal 
computers, we're the leader! Hayes 
Smartmodem 1200' set the indus- 
try standards for quality, reliability 
and performance. 

Now our new, faster Smartmodem 
2400 goes even further to lower 
telephone line costs and improve 
user productivity So, at twice the 
speed of a 1200 bps modem, it 
quickly pays for itself in any high - 
volume communications operation. 

Smartmodem 2400 provides a quick 
link to minis and mainframes. Both 
synchronous and asynchronous 
transmissions are supported by an 
advanced version of the well -known 
Hayes "AT" command set. You can 
download from the IBM mainframe 
at the home office. Send data to 
the mini upstairs. And guarantee 
accurate transmission with infor- 
mation services. 
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With worldwide communications 
in mind, Smartmodem 2400 was 
designed to meet CCITT interna- 
tional standards. It provides a fast, 
cost -effective way to transmit data 
between approved countries. 

New version of Hayes 
Smartcom II® communications 
software creates a complete tele- 
computing system with Smart- 
modem 2400. Our new Smartcom 
Il, Version 2.1, is available for the 
IBM* PC and many popular corn - 
patibles. Smartcom II makes the 
most of Smartmodem's exceptional 
features, at the same time it makes 
communicating easy for you. And, 
if you're currently using an earlier 
version of Smartcom 11, Hayes of- 
fers a $2 5 upgrade to Version 2.1. 

So if you're looking for ways to 
streamline your communications, 
see your authorized Hayes dealer 
right away. For a hands -on demon- 
stration of Smartcom II and our new 
Smartmodem 2400. Guaranteed to 
get you moving fast! 

Hayes Microcomputer 
Products, Inc., 5923 Peachtree 
Industrial Blvd., Norcross, Georgia 
30092. 404/441 -1617. 

Smartmodem 2400 
Direct connect Asynchronous 

and synchronous communications 
Accommodates Hayes- compat- 

ible modems of slower speeds 
Meets CCITT worldwide stan- 

dards Keyboard control of all 
communications parameters High 
speed indicator Voice /data 
capabilities Call progress moni- 
toring Two -year limited warranty 
with optional four -year extended 
warranty available. 

Smartcom II 
Hayes Verification and XMODEM 

protocols emulates DEC* VT52 
and VT100 /102 Totally unat- 
tended operation Voice /data 
capabilities. 

iaq 
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IBM Doings 
It is estimated that personal comput- 

ers accounted for 14% of IBM's $45 bil- 
lion business last year (in other words, 
about $5.4 billion). Five years ago, I nev- 
er would have believed any one company 
could do that much business in personal 
computing! 

Last year, IBM is believed to have 
sold about 40,000 of its new AT systems 
for about $260 million. This year, it is ex- 
pected to ship about 250,000 ATs worth 
$1.5 billion. 

It is also believed ready to announce a 
high -speed version of the AT, with a kit 
offered to allow current AT owners to 
upgrade. Since the components that 
have to be changed are all plug -ins, the 
change is expected to be easy and inex- 
pensive. Actually some users have al- 
ready found that merely changing the 
system clock crystal (a plug -in part) 
causes the AT to run faster. 

Sales of PC, XT, and PCjr last year are 
believed to have totalled about 1.8 
million -about three times 1983 levels. 
These sales are expected to increase sub- 
stantially this year as IBM introduces 
new versions of the computers. 

Recent tests of the AT have shown 
that its computing power is two to three 
times faster than the XT. However, since 
it uses essentially the same display and 
I/O interfacing hardware, overall speed 
is only about 25% to 50% faster. Fur- 
ther, a significant number of the initial 
users of ATs have reported reliability 

problems. Nevertheless, sales of the AT 
are reported to be very strong, and the 
computers are in short supply. 

IBM will shortly release a multi -user 
version of the Xenix operating system 
for the AT. Xenix, which sells for about 
$1100, including software development 
and text formatter software, is an imple- 
mentation of Unix. Thus it appears that 
Xenix is intended for the software devel- 
oper who wants to write software in C 
language for Xenix and PC -DOS. It is 
also interesting that IBM has so far sold 
less than 4000 copies of PC /IX, a single - 
user Unix implementation for the XT. 
IBM's Xenix system is limited to three 
users. However, I suspect that third -par- 
ty suppliers will offer enhancements to 
expand an AT /Xenix system to 16 users. 

IBM brought out the AT in Europe 
only one month after its U.S. introduc- 
tion. This interval contrasts with the 
company's wait of a year and a half with 
the PC. It is believed that the latter delay 
cost IBM a significant share of the Euro- 
pean market. There is no doubt that it al- 
lowed European competitors to establish 
themselves, leaving IBM much less mar- 
ket penetration there than in the U.S. 
Thus IBM's fast introduction of the AT, 
at this time, shows that they learned 
their lesson. 

Next month IBM may finally release 
its long- awaited lapsize portable. See 
previous issues of this column for its 
specifications. Also, IBM is expected 
this summer to introduce its optical disk 

peripheral, previously mentioned here. 
Expect the unit to have a write -once ca- 
pability and to be able to store several 
gigabytes. 

Random Bits 
On January 2, Coleco announced that 

it would withdraw from the home com- 
puter market and write off a loss of as 
much as $110 million. Coleco had prom- 
ised to ship 500,000 units in 1983 but ac- 
tually the figure came to only 95,000. It 
looks like the 1984 figure will be less 
than 200,000. The Adam, which the 
company was very late in getting out, 
was plagued by reliability and produc- 
tion problems early in life. 

Sony has disclosed that it is investigat- 
ing the use of organic materials, such as 
DNA, for a form of molecular electron- 
ics technology. The research involves 
the use of porphyrin, the active nucleus 
of chlorophylls and hemoglobin in creat- 
ing "three- dimensional biochips." 

There are reports that copies of many 
over -$500 software packages from the 
U.S. are selling in Singapore, Taiwan 
and Hong Kong for as low as 
$7.50.... Quest International Comput- 
er Technology, Camberly, Surrey, En- 
gland, has put CP /M -68K in a ROM 
that can be plugged into the new Sinclair 
QL machine. Quest also has a 10M -byte 
hard disk for the unit.... Siemens Com- 
munications Systems, West Lake Vil- 
lage, CA, has introduced a 51/4" hard 
disk drive storing 306M bytes. 

ILLUSTRATIONS BY CARL WESLEY 
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Computer Companies 
Taking a RISC 

IBM, Hewlett- Packard, and Digital 
Equipment Corp. are all known to be de- 
veloping RISC (Reduced Instruction Set 
Computers) machines. The RISC archi- 
tecture systems promise computers that 
will operate several times faster than 
current architecture computers. For ex- 
ample, it takes much less time to execute 
five simple instructions than three com- 
plex instructions. Stanford University 
has developed a RISC microprocessor 
that runs some standard benchmarks 
more than four times faster than the 
Motorola 68000 16 -bit microprocessor. 
And RISC offers other advantages. 

A RISC computer reduces the inter- 
nal instruction set to a few simple com- 
mands, taking less time and circuitry to 
decode an instruction. Also, a large 
number of internal registers and instruc- 
tion pipelining are used to limit time - 
consuming memory transfers. The sim- 
pler architectures also promise reduced 
hardware cost and greater system 
flexibility. 

Ridge Computers and Pyramid Tech- 
nology already have RISC -based mini- 
computers in production. IBM may in- 
troduce a RISC version of its Series -1 

minicomputer shortly. RISC machines 
are expected to have their greatest effect 
in scientific, engineering, and multi -user 

applications where speed is very impor- 
tant. IC manufacturers (Intel, Motorola, 
National, TI and Zilog, for example) as 
yet have not indicated an interest in de- 
veloping RISC -based microprocessors. 
However, they may change as they at- 
tempt to improve their ICs. 

Rumors & Gossip 
Tandy is expected to drop the price of 

the Model 1000 to $995 as competition 
in the IBM PC- compatible marketplace 
increases. IBM will probably drop the 
price of the PCjr to increase competition 
pressure in the consumer and education- 
al fields.... There are rumors that 
AT &T is negotiating with Digital Re- 
search, producer of CP /M, on a possible 
acquisition, either total or part.... 
Zenith is believed to be readying a new 
portable PC compatible with WordStar 
in ROM while Hewlett- Packard, which 
has Lotus 1 -2 -3 in ROM in its slow -sell- 
ing portable Model 110, is expected to 
slash the price soon.... 4- Systems, Fel- 
tham, England, is promising to release 
Unix to run on the new Sinclair $500 QL 
computer when equipped with a hard 
disk.... The last few months have seen 
the cost of add -on hard disk systems 
drop from $2000 to under $700. That in- 
cludes the drive, controller card, cables, 
and software for machines like the IBM 
PC. The reason is that Hong Kong and 
Korean drive makers have moved into 
the market, which was previously domi- 
nated by the U.S. and Japan. It appears 
likely that prices may drop under $600 
this year as more Far East suppliers en- 
ter the market. 

The Market for Unix 
Yates Ventures, a respected market 

research firm, reports that sales of Unix - 
based systems rose appreciably last year. 
A total of 197,000 systems were shipped. 
The leader, with 15% of the market, was 
Tandy (Radio Shack). Second was Digi- 
tal Equipment Corp., with 10 %, and 
third was Altos, with 7 %. AT &T, which 
had 2 %, and IBM, with less than 1 %, 
are expected to lead this year, with an es- 
timated half -million systems. 

Apple Juice 
Apple appears firmly committed to 

the Apple II, which is actually its "bread 
and butter" system. The company will 
probably spend over $40 million this 
year on a print, radio, and TV promo- 

tional effort with the slogan "Apple II 
Forever," stressing that there are over 
15,000 program titles for the Apple II. 
However, it should be remembered that 
most of those are games and educational 
programs. Few take advantage of the ex- 
panded memory and graphics of the 
128K -byte IIe and IIc, and many pro- 
grams written for the II+ /He will not 
run on the IIc. 

In the meantime, Apple is rumored to 
have pushed back the introduction of its 
flat screen display for the IIc. It had 
demonstrated a prototype unit to the 
press last summer and promised intro- 
duction in January -look for it midyear 
now. There are also rumors that Apple 
may let selected mass merchandisers 
carry the IIc, which is already being car- 
ried by many department stores. 

Apple is expected to release shortly a 

10M -byte hard disk for the IIe to run un- 
der the ProDOS operating system. The 
company already has a 5M -byte system 
available. The new drive will probably be 
available in both stand -alone and intelli- 
gent file- server versions and the same 
unit used in the Lisa. When used in an 
Apple Bus configuration it should be 
able to allow interconnection of Apple 
II, Mac and Lisa machines with nodes 
that cost less than $100. However, con- 
necting non -Apple systems into the net- 
work may be much more expensive. 

Apple may also be getting set to unveil 
Unix for the Lisa. Actually, a Berkeley 
4.2 version of Unix for Lisa has been 
available for almost two years from 
UniPress, Highland Park, NJ. And, de- 
spite a slowdown in Mac sales, Apple is 
promising to double Mac production by 
the end of the year to more than 100,000 
per month -more than a million a 
year. O 
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Only NRI Gives You This Kind of training 
and Equipment. 

Only NRI Gives You So Much Professional 
Preparation For a TV/Audio/Video 

Servicing Career. 

Build this 25" Heath/Zenith Color TV with 112 
channel tuning system, infrared remote control, 
advanced sound system, and in -set space phone. 

Get complete, thorough instruction 
in the theory, servicing, and repair of 
TV, VCR, video disc players, audio 
equipment, AM /FM receivers, an- 
tenna systems, home video cameras, 

projection TV, 
and more with 
65 easy -to- 
digest, bite - 
size lessons. 

a 

NM. 

See servicing techniques demon- 
strated in close -up detail. Graphic 
presentations make theory and sys- 
tems come alive on NRI Action Vid- 
eotapes covering VCRs, disc players, 
and TVs. 

20 

Perform challenging state -of- 
the -art electronic experiments 
and demonstrations using your 
NRI Discovery Lab ®. 

Learn how to diagnose prob- 
lems using a professional 
31 -digit digital multimeter. 
Exclusive NRI Action Audio in- 
structions talk you through its 
complete operation and use. 

Learn servicing and 
adjustment tech- 
niques with this 
6 -hour, remote con- 
trol videocassette 
recorder you get as 
part of your training. 

Computers & Electronics 



Only NRI gives you so much prac- 
tical training with equipment you 
learn on and keep. You learn by do- 
ing. That's the way to make it inter- 
esting, that's the way to make it 
enjoyable, that's the way to get the 
hands -on experience and know -how 
you need. 

Hands-On Training For 
Real Bench Experience 

and Priceless 
Confidence 

You start with experiments and 
demonstrations on the unique NRI 
Discovery Lab. You learn basic cir- 
cuit wiring and soldering tech- 
niques, and then quickly move on to 
more advanced concepts as you come 
to understand electronic theory, 
solid -state devices, digital systems, 
and microprocessors. You learn by 
actually building and observing the 
action of circuitry you'll be working 
with in real -life situations. 

Exclusive NRI Training 
On Videotape 

In addition to profusely illustrated 
lessons, you get NRI's Action Audio 
cassette to "talk" you through the 
use and operation of the professional 
digital multimeter you receive as 
part of your equipment. Even more 
exciting are your NRI Action Video- 
cassettes ... videotaped lessons that 
show you graphic presentations of 
electronic systems, vivid closeups of 
servicing techniques and profes- 

sional "shortcuts" to study and 
replay as often as you want. 

You Get TV, VCR, 
DMM and More 

Equipment 
Tb Keep 

You also build your own 
25" Heath /Zenith color 
TV, a state -of -the -art unit 
that includes infrared 

remote control, a Time Control Pro- 
grammer, and the incredible Ad- 
vanced Space Phone that lets you 
telephone from your chair. Using the 
videocassette recorder that's in- 
cluded as part of your training, you 
learn how to adjust, service and re- 
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pair these fast -selling units. Your 
front -loading VCR features up to 
6 -hour recording capacity, remote 
control, and programmable touch - 
button tuning. 

The digital multimeter you re- 
ceive is a truly professional instru- 
ment. You use it in the experiments 
throughout your course and as a key 
servicing tool on the job. Using the 
meter along with the NRI Discovery 
Lab, you'll learn how to measure 
voltage, current and resistance and 
how to diagnose all types of servic- 
ing problems. 

Advanced 
Systems 
Demand 
Advanced 
Technicians 
for Service 
and Maintenance 

The art of TV /Audio /Video servic- 
ing has taken quantum leaps into 
the future. Now, successful techni- 
cians must understand advanced 
concepts like digital control, elec- 
tronic tuning, laser video discs, 
microprocessors, and more. NRI 
gives you the training you need for 
success ... state -of -the -art concepts 
and practical, hands -on experience 
working with the kind of 
equipment you'll en- 
counter on the job. 

7 Decades of 
Teaching 

Electronics 
Skills 

At Home 
NRI is the oldest, 

largest, and most 
successful school 
of its kind in 
the world. It has pioneered and re- 
fined the teaching techniques that 
make learning at home the NRI way 

one of the most economical and effec- 
tive methods ever conceived. You 
learn at your convenience as a class 
of one, backed by skilled NRI in- 
structors and carefully designed les- 
sons that take you a step at a time 
toward your goal. No time away 
from your job, no night school grind, 
no classroom pressures. Yet your 
training is thorough and complete, 
with a foundation of hands -on ex- 
perience unequalled by any other 
training organization. 

Send For Free 
Catalog 

Covering 12 
Electronics 

Courses 
Our 104 -page catalog gives you all 

the details. In it, you'll find a sum- 
mary description of every lesson, 
and photos and specifications for 
every item of equipment included in 
your course. You'll also learn about 
other fascinating career opportuni- 
ties in the world of electronics.. . 

Microcomputers, Industrial Elec- 
tronics including robotics, Commu- 
nications, and more. 

Mail the postage -paid card today 
for your free copy. See how com- 
pletely and how thoroughly NRI gets 

you started on your 
tomorrow 

today. 

R 
NRI SCHOOL OF 

ELECTRONICS 
McGraw -Hill Continuing 

Education Center 
3939 Wisconsin Avenue 

I I 

I Ï Washington, DC 20016 
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AT&T 6300 
A compact, fast IBM PC 
clone 

BY TOM BADGETT 

MICROCOMPUTER manufactur- 
ing started as a game anybody 
could play. All you needed 

was an interest in hardware and a tinker- 
ing spirit. Now the game has turned into 
high -stake hardball. Only the biggest 
and toughest dare compete. And even 
some of those have found the ball too hot 
to handle. The remaining few, proud and 
powerful, include AT &T Information 
Systems, purveyors of the Personal 
Computer 6300, an IBM PC- compatible 
with a true 16 -bit 8086 CPU running at 
nearly twice the speed of IBM's 8088. 

The communications giant's first mi- 

cro isn't particularly innovative or excit- 
ing, but it is significant: In a market 
dominated by IBM, AT &T is seen as one 
of the few viable alternatives to Big Blue. 
Even after the divestiture of its local op- 
erating companies, AT &T is a huge cor- 
poration. Now unregulated and free to 
compete in the open market, it has màny 
of the same advantages that make IBM 
such a tough competitor: size, a name 
that is a household word, and a reputa- 
tion for quality products and service. 

But AT &T has an unenviable task in 
its fight for market share and recogni- 
tion against its established adversary. 
AT &T's success was built in a highly 
regulated, captive marketplace and in a 
related, but different, technology. IBM 
has been known for solid, dependable 
computer products from the beginning. 
So AT &T first has to produce competi- 

This review is based on a technical evalu- 
ation done by Belmont Laboratories, an 
independent testing laboratory. 

tive products, then market them success- 
fully. Only time can prove its marketing 
abilities, but the industry is carefully 
scrutinizing this first offering, a version 
of Olivetti's M24 desktop micro. 

The Hardware 
The 6300's main advantage over the 

PC is its fast 16 -bit CPU. The 8086 in the 
AT &T runs at 8 MHz, almost twice the 
speed of the IBM PC's 4.77 -MHz 8088. 
A bus converter board provides seven 
IBM -compatible expansion sockets and 
a 4 -MHz bus clock for added compati- 
bility. Although the 8088 and the 8086 
share the same instruction set and inter- 
nal architecture, the 8086 talks with the 
outside world via a 16 -bit data path, 
moving data into and out of the CPU in 
16- bit -wide chunks. The 8088 has an ex- 
ternal 8 -bit data structure, and commu- 
nicates with memory and I/O devices 8 

bits at a time. The accompanying bench- 
mark tests show that in most applica- 
tions where the CPU is the limiting fac- 

PHOTOS BY BOB LORENZ 
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SOFTWARE FOR THE AT &T 6300 

The following are software programs 
we have confirmed run on the 6300: 
VEdit 
WordStar 3.3 
XYWrite II 

Volkswriter Deluxe 
Framework 1.0 
Sidekick 1.0 
Turbo Pascal 1.0 
dBASE III 1.0 
dBASE II (Version 2.41 runs, but 2.40 is 

incompatible with MS -DOS versiol 
2.11, which is not to be confused wit-i 
PC -DOS 2.1) 

Lotus 1 -2 -3 Version la 

SmartCom 2.0 
Crosstalk XVI (Version 3.3 had a prob- 

lem in that the 6300's 8 -MHz clock 
caused it to time out before a carrier 
detect on ingoing and outgoing calls. 
Obviously, Microstuff was using soft- 
ware timing loops. This problem was 
corrected in Crosstalk Version 3.5, 
which now uses the system's hard- 
ware for timing.) 

PC -DOS 2.1 and 3.0 
Harvard Project Manager 
GW -BASIC games programs (Of ap- 

proximately 40 different games test- 
ed, only Pac Mac didn't run.) 

tor, the AT &T 6300 is significantly 
faster than the IBM PC -by about 40% 
on the average. 

The hardware design is noticeably dif- 
ferent from IBM's. AT &T puts nearly 
everything on the system motherboard. 
The 6300 comes standard with 128K 
RAM (with sockets for another 128K), 
one serial port, one parallel port, video 
board, battery- backed -up clock /calen- 
dar, and disk controller, all on the 
motherboard. This system board is 
mounted component side down in the 
base of the machine to give easy access 
for memory additions or other changes.. 
Expansion sockets are on the foil side of 
the board. Two of the seven expansion 
sockets will take 16 -bit boards and 
there's room to add the necessary 32 -pin 
sockets to the other expansion slots. 

Double- sided, 360K, half -height 
floppies are standard, but the unit we 

Specifications 

Product: AT &T Personal Computer 
6300 

Mfr: AT &T Information Systems, 
111 Westwood PI., Suite 300 
Brentwood, TN 37027 
800 -247 -1212 

Price: System with two floppy drives, 
128K RAM, keyboard, and 
monochrome monitor: $2495 
System with one floppy drive, 
10M -byte hard disk, 256K RAM, 
keyboard, and monochrome 
monitor: $4420 
Keyboard: $150 
Monochrome monitor: $295 
Color monitor: $795 
DOS: $60 

Dimensions: 15" x 14 1/2" X 61/3" 
Weight: 31 lb (system unit), 20 lb (dis- 

play), 6 lb (keyboard) 
Operating System: MS -DOS 2.11 

tested came with one floppy, a 10M -byte 
hard disk, and 512K of RAM, divided 
equally between the system board and a 
16 -bit expansion board. It should be pos- 
sible to free up this 16 -bit slot by replac- 
ing one bank (128K) of system -board 
memory with 256K chips, but units that 
are factory configured with a hard disk 
have soldered -in memory, making the 
task unrealistic for most users. 

The 6300's display adapter may be an 
improvement over IBM's, or it may not, 
depending on your application. The 
AT &T will support color or mono- 
chrome text and graphics with its 
motherboard- resident display adapter. 
Characters are displayed using a very 
readable 8 X 16 matrix. Standard text 
formats of 40 X 25 lines and 80 X-25 

lines are available, as well as mono- 
chrome graphics of 640 X 400 pixels. 
IBM -style, four -color graphics of 320 X 
200 pixels is also supported. You don't 
need separate monochrome and color 
boards as you do with IBM, but because 
of the integral construction, you can't 
add third -party video boards without 
fairly extensive hardware and software 
changes. AT &T has a 16- color, 640 X 
400 -pixel enhanced graphics board that 
uses one of the 16 -bit expansion slots. A 
video capture board to permit computer 
imaging with standard video sources, a 
NAPLAPS interface, and "a very low 
cost" async adapter are among planned 
offerings from AT &T. 

The 6300 keyboard uses an IBM -like 
layout and has a pleasant "touch." Wel- 
come additions include LEDs for CAPS - 
LOCK and NuM -LOCK condition, and a 
mouse connector. We are told a two -but- 
ton mouse, available for $150.00, in- 
cludes a Microsoft -compatible software 
driver to permit its use with most pro- 
grams that use Microsoft's mouse. We 
noticed one small problem with the key- 
board: After about two months' use two 
of the keys lost what little tactile feed- 
back they once had, inducing missed 
keys and some "bounce." The switches 
are made with conductive rubber con- 
tacts, and some users say the keyboard 
has a mushy feel because of it. The key- 
board is considerably lighter than the 

(Continued on page 85) 

BENCHMARK TESTS COMPARING AT &T 6300 
WITH IBM XT AND AT 

Benchmark tests were made to compare the AT &T 6300 with the IBM AT and IBM 
XT in speed of operation. (All figures are in seconds.) 

Read /write tests were performed by writing /reading 100 records of the indicat- 
ed byte length to a data file 10 times, for a total of 1000 records. 

A WordStar test timed how long it took to reach the end of a 50K document file. 
A dBase sort was done of 100 records. 
A BASICA test was a brute -force search for all primes from 0 to 50. 

A note on the AT times: The AT was running DOS 3.0, and the AT &T and XT were 
running MS -DOS 2.1 and PC -DOS 2.1, respectively. DOS 3.0 on the AT uses a 
much less I/O efficient disk management scheme. On all machines, tests were run 
with buffers set to 2. By increasing buffers the AT times on the read /write tests can 
be decreased by a factor of 5. 

IBM XT ATT 6300 IBM AT 
128 -byte wrote test 11 11 17 
128 -byte read test 6.5 6 14 
512 -byte write test 44 39 64 
512 -byte read test 23 22 44 
WordStar: time to end of 50K file 9 5 14 
dBase ll sort 28 14 19 
BASICA primes 61 39 24 
Lotus 1 -2 -3 sort 110 59 44 
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THE WORLD'S LARGEST COMPUTER MAIL ORDER FIRM 

NR y 
Nerdesk TOLL FREE (800) 547 -1289 TELEX 910 380 3980 

FOR YOUR APPLE 
ALL MAIL: Conroy -La bigla, Inc.. 12060 SW Garden Place, Portland, OR 97223 

COMPUTERS OTHER HARDWARE BUSINESS SOFTWARE UTILITIES SOFTWARE 

liaPPia 
SYSTEMS IN STOCK CALL 
UMBI WARAUIrY -10096 Parts & Labs/ Ia 90 clays by us. 

LIST OUR 

S 

Titan, Accelerates Ile S 319 S 219 
128K RAM Card (II +) S 599 329 
Other RAM Cards 8 Software IN STOCK CALL 

Trackhousw Numeric Key Pad $ 149 94 
TG Tracball a Select -A -Pat $ 40 26 

Joystick a Game Paddies $ 45 29 
Vries, UltraTerm (+ a e) 5 379 229 

VideoTerm 80 col. card ( + /e) 5 279 175 
PS10 I/F Card $ 229 145 
-r.% .rte 

a 
LIST 

ALS, Word List Handler, ea S 80 
Handler Pak, (Word /List /Spell) $ 130 

AppNed Soft Tech, VesaForm 5 389 
Arktmnlp, Jane w /Mace (11+ /Ile) $ 295 

Jane w/o Mouse (Inc) S 179 
Anttc4 Magic Window II $ 150 
AsMon -Tale, dBase II (Reg CP /M 80) $ 495 
BPI, Job Cost $ 595 

AR,AP,PR or INV,each $ 395 
Bruderbund prim Shop $ 50 

Pont Shop Graphics Library $ 25 
Bark St. Water a + /e /c) S 70 Speller. ea (spec 
Bank St Combo (Winter 8 Speller) $ 140 

Continental, GLAR,AP a PR, each $ 250 
CDEX,fa Vstalc, Multpkn, Apple Ilea. 5 60 
Dow Jon.., Market Manager $300 

Market Analyzer a Microscope, a. $ 350 
Hayden, Pie Writer (v 2.2) $ 150 
Howard Solt, Tax Preparar fa '84 taxes NEW $ 250 
Human Edge, Sales Edge $ 250 

Management Edge $ 250 
Leim, Videotext, ThinkTank 5 150 
M.es. Managing Your Money $ 200 
Megahaus, Megawnter MEWS 100 

Megawerks NEW 
$ 125 

Micro Pao, WordStar'" $ 350 

Wertstar w /Stace d $ 495 
WordStar w/SasiaW, 4 Pak S 495 
Mailkine, Siebstar, a Stalndex, ea. E 99 
InloStar and StarCard Combo $ 595 

Microsoft, MdlrPfan (Ap DOS or CRM) S 195 
Osborn. /ComX, (Disk and Book)(Stas, Bus 8 Mat 

Some Common Basic Rogans(75 ea.) S 100 
Practical Basic Rogmam(40 ea.) S 100 

Peachtree, Series 40 3 Pak (CLAN P. AP) S 395 
Quark Word Juggler 8 Leeched( (e or c) $ 189 
Sensible, Sensible Speller $ 125 
Slenra /On-Lkia, Hansesod $ $0 

Gores Montage II $ 230 
ScreenWnter II, 2 Pak w /Dictionary S 130 

Soltaar Publ, (specify + er e for all) 
pFS. proof $ 70 
PFStFiie $ 125 
PFS:Wnte S 125 
Pf5 5t ph 

$ 125 
PES' Report $ 125 

Stonework DB Master v 4.0 $ 350 
DB Utility Pak or II 5 129 

OUR 
39 
85 

249 
195 
119 
100 
269 
375 
249 

34 
18 
45 
85 

165 
40 

189 
219 

89 
165 
165 
165 

99 
125 

65 
75 

189 
265 
265 

54 
295 
129 

1 

49 
49 

239 
129 
79 
45 

155 
89 

48 
79 
79 
79 
79 

225 
82 

a 
LIST OUR 

Beagle, GPLE Alpha Plot. each S 35 $ 27 
Full hoe IN STOCK CALL 

Borland Turbo Pascal S 55 35 
Central Point, Copy II Pks (bit copier) S 40 25 

Filer, Utility E. Apple DOS S 20 15 
Einstein /Alison, Compiler $ 129 95 
Epson, Graphics Dung S 15 9 
Funk Sideways S 60 40 
Hayes, Terminal Prog. fa Srtmatrr.dem S 100 65 
Microsoft, Full Line in Stock LL 
O 
P 
Omega, Locksmith S 180 75 
.aping, Magician Graphics System 11 E 80 54 
Graphics Magician S 60 40 

Phoenix, Zoom Grahx S 40 34 
Quality, Bag of Tricks 5 40 29 
Untied SWl, ASCII Express-The Pm S 130 87 
UtMM.o, Essential Data Duplicator III S 80 49 

DISK DRIVES 
LIST OUR 

MICRO -SCI, A2. 143K Disk Dave $ 345 195 
A2 Controller Card S 100 75 
Haß lit Drive for Ile $ 269 195 
Half Ht Drive for Inc S 299 209 

TEAL, T40. Half Ht.. Direct. 163K. S 249 169 
Controller Card by ComX 5 110 49 
780, Half 9t . Double, 326K 5 449 329 
Controller Card Teat s 85 59 

RANA, Elite!. 163K, 40 Track S 379 199 
Elite II, 326K, 80 Track S 649 369 
Elite Controller E 145 88 

VIDEO TECH, Half Ht. Drive 5 225 149 

MACINTOSH r- - - -- + 

{z V 
__ _ _ __ __- -- -- - - -- -- - - --- 

HOME & EDUCATIONAL Bleue*, Milho nahe $ 60 39 
Central Polet, Copy II MAC $ 40 30 
Conroy- 10%21Mo, 3'0" Diskettes, 10 Pak $ 65 29 
Continental, Home Accountant $ 100 65 
Creative Solutions, MacFath Leval I $ 149 95 
Dow Japes, Market Manager $ 249 159 
Raba. F1akade $ 199 CALL 
Hayden, Sargon II $ 50 33 
Human Edge, Sales a Mgmt. Edge, a. 5 250 S 159 
Karu1n91gn,5taner Pak 5 90 

Surge Suppressor N 50 35 
sss 

Living Videotext, Think Tarok $ 145 85 
Lduht J CALL 
Main Street, Filer a Water. ea $ t 99 125 
Make', Pr" Diskette. 10 Pak S 60 35 
Megahaus, Megafiter $ 195 125 
MitxosoR, BASIC Interpreter 5 150 95 

Word, File or Multiplan, each S 195 129 
Males, Mac the Knife S 39 25 
Monogram, Dollars 8 Sense $ 150 95 
Novaflon, Smatcat Flus Modem w/soff S 499 379 
Penguin, Graphics Magician 

$ 5o 32 
Piometirorr ProMx e 120DN /°d 8 sonw $ 495 350 
PnoVue, OverVue S 295 195 
Starboa/ Mast gh erlype 5 35 19 
Simon 8 Schustek Typing Tutor III 5 50 33 
SoRw. Pub., PFS.Fileor PES: Report a E 125 79 

PFS File 8 Report Combo $ 195 125 
Stoneware, DB Master $ 195 125 
Teton, File Vision S 195 125 
T /Maks6 Clidrart $ 50 32 
Vida,. Vegas $ 60 34 

8669/6 Bro Full line IN STOCK CALL 
Broth bond, Print Shop 5 50 34 
Continental, Horne Accountant S 75 $ 49 
Dow Jonas, Home Budget 5 95 S 69 
Koala, Full line IN STOCK CCCCCCAAAAAALL 

Microsoft, Typing Tutor II S 25 S 17 
Monogram, Dollars 8 Seme a S.A.M., a. 5 100 59 
Scarborough Mastertype S 40 27 
Slega /On-Una Homeward S 50 45 
Simon 8 Schuttee, Typing Tutor III $ 50 33 
PLUS: Bannt, CBS, Davidson, Edu -Wan., 

Harcourt, Learning Co Tarraplo 

HARD DISKS 
Quark OC70 for Inc /Ile /Ill /MAC $1995 $1595 

OTHER HARDWARE 
CMS, 7711 Serial Interlace $ 150 95 
CPS /Untold', Wald Card II( caper, +le) 5 140 99 
CorrrX, 80 cd. +64N RAM Card (Ile) E 199 99 

16K RAM Card (ll +), 1 yr. lad wly. E 179 39 
Digest Research CRM Gold Cad(w /64K) S 350 250 

64K to 128K Gold Cad Expansion E 295 215 
Hayes, Mach Il Joystick ( +re) S 45 29 
Kensington, System Sava Fan S 90 65 
Key Ironic, KB200 Keyboard S 298 188 
Koala Muppet Keys 

5 
80 49 

Touch Tablet w /Micro Illustrator S 125 75 
Kraft, Joystick (II /11 +) $ $5 49 

Game Paddles (Illll +) so 39 
MBR, Sup R fat (II +) S 50 30 
Microsoft, l6K RAM Card (II +) 5 100 69 

Z80 Soltc rd ( +le) $ 345 235 
280 Sottcerd Prackern e) s 395 275 

Ora Micro, Grappler Rus ( +le) E 149 99 
16N Buffer Board fer Grappler Plus E 175 99 
Buffered Grappler Flus. 16K 5 239 159 
2 Chip Set for Buffered Grappler S 28 12 

Paymae, Lower Case Chip. Rev. 7 ( +) $ 50 19 
PCPI, Applrcard 6 MHz, 14 features $ 

375 275 
RH Electronics. Supe Fan II 5 75 59 

RECREATIONAL 
SOFTWARE 

Bluactniq Millionaire a Squire. ea. E 50 32 
Denier" Aztec a Zaxxon, each 5 40 27 
Electronic Aufs, Sky Fox 5 40 29 

Hayden, 
Rnball a Mus; S 40 34 

Sargon III (rille) S 50 34 
I 

Origin, 
e, Zak I, II, a III, ea S 40 27 

Origin, Ultimo II 5 60 40 
Penguin, Trauylvarka $ 35 24 
Professional, Trivia 

Ultima 
S 40 25 

Sub L 
Logic, 

Ultima II E 60 40 
Sub tagk, Flight Simulator II E 50 35 

PLUS: Atorl, Bruderbund !neat, Muss. 
Se -Tech, Spinnaker 

DISKETTES MODEMS PRINTERS PRINTER INTERFACES 
& BUFFERS * CONROY- LAPOINTE'" DISKETTES * 

We wee these top Prouty products egal the Caaoy- LaPomte 
moms. 5 YEAR LIMITED WARRANTY. Also available w/o labels 

10 a, SS/ SD. (Apple, etc.) 35 Tdc. 12 
100er, SS/SD, (Apple, etc ) 35 Talk 99 

1000 a, SS /SD, (Apple, etc.) 35 Trk 840 
10 ea, SS /DD, ( MAC, H /P) 3'h" 29 

100 a. SS /OD.(MAC, H /P)3v :" CALL 
1000 a. SS /DD, (MAC. H /P) 3'h" CALL 

10 a. DS /DD. (IBM. H /P) 48 Trk. 15 
100 a, DS /DD. (IBM. HIP148 Trk 119 

1000 a, DS/DD, (IBM, H /P) 46 Trk. 859 

* CONROY- LAPOINTE'" * 
IBM PRE -FORMATTED 

10 ea, DS/DD. 48 Track (IBM-PC Prtfamatted) 19 
100 ea, DS /DD, 48 Track (IBM -PC Pre-formatted) 149 

1000 a, DS /DD, 48 Track (IBM -PC Pre -formatted) 959 
LIST OUR 

CDC, 10 a, SS /OD. 40T (Apple. IBM) S 55 21 
100 a. SS /DD, 40T (Apple, IBM) S 550 195 

10 a DS /DD, 40T (IBM, HIP) S 75 32 
100eá. DS /DD, 40T (IBM. H /P) 5 750 295 

DYSAN, 10 ea, SS /DO (Apple. etc.) 5 40 27 
10 a, DS /DD 48T(IBM.H /P) $ 69 35 

MAXELL, 10 a, SS /DD.MD1(Apple) 5 55 19 
10 ea. SS/ DD, 3'h" (MAC) 5 60 35 

( 
10 a, DS /00, MD2 (IBM) $ 75 26 
10 a. DS /OD Hi DempBM -AT) 5 77 49 

MEMOREX, 10 a, SS /SD, 3% "(MAC) S 65 35 
VERBATIM, 10 a551DD,MD515üi.(Appb) S 49 27 

10 a DS /DD. MD34 (IBM) 5 84 32 
10 a SS /DD. 3W. (MAC) 5 65 35 

* GENERIK'" DISKETTES * 
Top alit w/ ackets, na labels 

op g y I 
90 day "No hassle money back guarantee 

.. 

100 ea . 35 Track (Apple, Atan) 80 
250 a . 35 Track (Apple, Atan) 199 

1000 a . 35 Track (Apple, Atan) 750 
100 a.. 48 Trick (IBM, HIP) 95 
250 a., 48 Track) IBM, N/p 229 

1000 a, 48 Track (IBM, H /P) 829 

ANCHOR, Signalman Mark XII (IBM) 5 399 269 
HAYES, 24008 External Modern (IBM) $ 899 699 

Smaronodern 1200B (IBM) 5 599 409 
II Sollware (IBM) E 149 99 

Stack Chronograph (FIS-232I $ 249 189 
Stack Smatmcdem 300(RS -232) 5 289 219 
Smatnadern 1200 (AP) E 699 489 
Microrpdern Ile w /Smartcan (AP) S 329 239 

18M-PC to Modern Cable S 39 19 
KENSINGTON, Modem 1200 (MAC) S 595 385 
NOVATION, J -Cal E 149 104 

103/212 Smarr Cat E 595 415 
ACCESS 1 -2-3, 1200B+GosstalkXVIOBM) S 595 369 
Apple Cat II 300 B (AP) S 389 249 
212 Apple Cat. B 

(MAC) 
5 725 379 

SmartCaa Rus es /software (MAC) E 499 379 
PROMETHEUS, Frontodem 12008 (IBM) $ 399 289 

RoModem 1200 (MAC) $ 495 350 
QUADRAM, QuaárMn, Internal (IBM) $ 595 425 

Ouadnodemn, External (IBM) S 695 495 
VENTEL, PC Half Cat (IBM) E 549 389 

1200 Plus, External (IBM) S 499 429 
PC1200, Internal (IBM) $ 499 379 

DOT MATRIX: 
LIST OUR 

EPSON, RX80 -100 cps 269 CALL 
BOBO -F /7 $ 369 CALL 
RX1 W -100 cps. 136 col., pin 8 fr s 499 CALL 
FX80 -160 cps, 80 col. S 699 CALL 
FX100 -160 cps, 136 col, $ 849 CALL 
JXBO -Cola Porter, ió0 cps $399 CALL 
L01500 -200 8 67 cps $1395 CALL 
Tractor Feed fa L01500 $ 70 CALL 

MANNESMANN TALLY, 
pnt-8 

L 

80 cos 
$ 

399 299 
160 -80 cd., 160 cos cp $ 798 568 
80- 132cá., 160 cps $1098 778 

OKIDATA, gkimete 20, Cola, Hi Ra S 268 208 
82A -80 col.. 120 cps' para. 5 349 319 
83A -132 cd., 120 cps' para. 5 749 599 
84 -136 cd' 200 cps' pan. 5 899 729 
92 -80 col., 160 cps, pea. $ 499 399 
23- 136cá., 160 cps, para. 5 799 649 
2410P- Pacerna Inkps.para $L 995 995 

SUADRAM, gei ji Idkjet Cola Pinter 5 899 795 
STAR MIM., Gemini 10"X. 120cps. 18" $ 499 269 

Gemini 15 "X. 120Las $ 549 419 
TOSHIBA, 1351-100 ua6 $1895 75 

1340 -144 cps(DO) cps(LO) NEW S995 795 
TTX, TTXpeess, potable /hardneld,40cps $ 229 129 

LETTER QUALITY: 
JUKI, 6300 -40 cps, pera $995 795 

6100 -18 cps, pare, 3 pitch $ 599 449 
Tom' 1014 -13 cps, paalser, p 8 Ir. 3p. $ 499 365 

1114 - one as 1014 w/TBF, 2c 8 pop_ E 599 439 

PLOTTERS: 
AMDEK, Amplut II. 6 pen, 10 x 14 $1095 S 899 

PRINTER SUPPLIES: 
Herpes Ribbons, Daisy Wheels. CALL 

LIST OUR 
ARBO IBM-PC to Para Panter Cade S 60 30 
EPSON, Parallel Interface for L01500 E 100 79 

Serial Interface Board 5 130 105 
MPCJgltdl I/F 8 Mahle á Egan 8 Cam $ 95 59 
OKID/RA Pkg h ibis, Treders.Oqt1a $ 50 42 
ORANGE MICRO,(ìrpler Pas is Apple $ 149 99 RM Craryler piks 1e,( 

S 233 159 
PRACTICAL MvohA WLke MK 

paa $ 349 259 
Morobuff In -Line 64K ser 5 349 259 

QUADRAM, Mutterres, lall Ike n STOCK U. 

CABLES 
ARBO, IBM -PC to Modem Cable $ 31 21 

IBM -PC to Para Rioter Cable S 60 30 
ASTAR, RF Modulates for T.V.(Apple) 5 35 20 
CURTIS, Monitor Extension Cable (IBM) S 50 35 

3 -9' Keyboard Extas. Cable )IBM) S 40 30 
RCA, MONICA' Cable S 15 9 

C C RI ACCESSORIES 
MONITORS Curtis, Diamaid 6 outlets. switched $ 50 29 

Emerald 6ourbts, 6' coal $ 60 35 
Ruby, 6 outlets. 6' cord filter S 90 52 
Sapphire, 3 alles. w /lilts S 80 46 

EPD, Lemon, 6 outlets /wall $ 60 29 
Lime. 6 outlets /flow S 90 45 
Orange. 6 outlets /flax $ 140 60 
Pesch, 3 ambs /wall $ 98 39 
Kiwi. 1 outlet /wall LL 

INNOVATIVE, Flip-n -Fib (disk holder) S 7 4 
Fop -n -File 50 (disk hoher) 5 22 15 

KENSINGTON, Masterpiece (IBM) $ 140 99 
PC Save(' Lee Cad wither (IBM) $ 50 35 
System Saver Fan (Apple) S 90 69 

NETWORX, Weetrer. 4 outlet. w /fill 8 sur s 70 39 
PERFECT DATA, Had Claiming KA 5 16 12 
PROD TECH INT'L, Uninaemuptable Power Supply 

200 Watts, PC200 fa IBM -PC S 499 $ 399 
300 Watts. XT300 for IBM-XT $ 359 279 $ 
800 Watts, AT800 for IBM -AT. 721ós. CALL 

AMDEK, Cola 300 CarylAudo 5 349 249 
Color 500 Cary /VCR /RGB /Audio $ 525 395 
Cola 600 Hi Ras, RGB /Audio E 599 459 
Color 7N Ulan Hi Res, RGB 5 749 549 
Color 710 5 799 599 
3006 

to" Careen S 179 129 
3006 15" Amber 5 199 149 
310A 1Y' Armbar. (IBM) $ 230 159 

PRINCETON, 90-12, Hi Res, RGB $ 795 495 
SR -12, Hi Res, RGB $ 799 599 
Scan Doubter for SR-12 E 249 179 
MAX -12, Amber (monochrome) S 249 199 

QUADRAM, Ambercfrome, 12" Amber S 250 165 

Qhro e II, 14" COIOI $ 650 450 
Ouadscreen 17" 968x512 w /cable, Hi Res 51995 1595 

ZENITH, NM722. 1Y' Amber S 159 95 
NM123, 12" Green 5 149 89 
ZVM124, 12' Amber S 200 149 
ZVM 135, 12" Color $ 599 499 Ì 

CONROY- 
1 LAPOINTE NAME 

ORDERING INFO & TERMS: IMO TO: IO Se bunko Pew. Patel OR 97223 -- Include your telephone number: double check 
your figures Ion Sniping. Insurance and Handling (SIFT) Ail dems usually in stock 

I Comparability o customers responsibility. N0 COIL Cashers checks, money orders. Fortune 1 checks and 
above 

checks honored imnldately. Personal and Other 

CREDIT CARD comp checks -allow 20 days to clear Rites reflect 5% ad Cwey-LNdee Credit Curt so ADD 3%to above prices tor VISA, MasterCard or American Express_ 

Sad me aCaxoy- LaPomme 
Add SI CHANGES: U.S Mainland. 3% (55 it 

some 
tor standard UPS ground: UPS Rfue, 6% (510 minimum); for U.S . Postal, APO a FPO. 12% (515 n minimum). 

Credit Cad applicator lam ADDRESS 
Mawaii -UPS Blue. For Alaska or Canada-UPS in some areas onlyy, er others Postal -calla write, a specify Postal Earner, Dress except Canada. 18% 420 minimum 

There's w 3% m Monitors by Postal a to foreign countries. 30% ($90 minimum) Otters received with insufficient Siff Giarrges ill be refunded All prices, availability and specifrcatic s 
Coer ere's r amt Galt Cad 

subject to errors a change without notice. so call to uenfy. AB goods are new. include warrant and are guaranteed to work Due to our low proa and our assurance that you 

perchers« Minmrn initial ( will get new nosed products -ALL SALES APE FINAL. We do not tee compatibility Call before retuning goals IDr repair a replacement OMEN OESC NOBS -MM I 
s $400 

CITY STATE N GE1S ZIP We PST, Moaery amp Fray. Bev rtleP 10 to 4. (6AM here t 9AM in New York I EweMtN'. Morel ". ant pewit" are bdeserte d Get( Coronae PC MWNCW'" mi 

L_ Purr 
MAIL TO 12060 SW Garden Place, Portland, OR 97223 SdRAM' en tretlertrte d Mary Cueldrr 



-LA ¡NT' 
#CE15 

INC. 
LOW PRICES TO PROFESSIONALS WHO KNOW WHAT THEY WANT AND KNOW HOW TO USE IT! 

FOR YOUR =- _= -PC, XT, AT or JR 
COMPUTER 
SYSTEMS 

DISK DRIVES OTHER HARDWARE .` HIP & MEMOR 

SPECIALS 

LIST 
CDC, Limited 30 day warranty; Call la quantity goofs 

Full Ht, 320/360K, DS /DD S 529 
Hall Ht, 320/360K, DS /DD $ 395 
Half Ht. Dial Drive Ir to tkn K1 S 30 

MAYNARD, Controller Car w/paa pat S 300 
Controller Card w /coral S 310 
Sandstar Cent Card (eve% 3 modules) 5 265 

PERFECT DATA, Heal Cleaning Kit E 16 

OUF 

169 
149 

16 
185 
195 
205 

12 

MAYNARD, SAND STAR SERIES 
Multifunction (6) Card 
Mangy Card no RAM 

Manny Card 256K 
Floppy Cont. Card (WS1)(fa 3 mad) 

HardDsk IIF Module 
HadDisk Cade 
Sera Pat Madlle_ 

Module 256K 

le. 

0 rag It & Cont C 

MICROSOFT Mouse la R 
System Card, 256 
SUSS Card, 2EM 

MOUSE SYSTEMS, Mouse & Pant 
PARADISE, 

or San Port. 

rs Card 

pLANTRONICS, 
Color Bd & Calmer, 16 cola w /Para 
Color Bd & Drahsman, 16 cola w /Para 

OUADRAM, 
Quad board, no RAM, expand to 384K 

Quactoard 641, to 384K, S/P/CC 

256K. to 384K, S/RCC 
auadboard 3841, AM, 

err II, 
no 

w 
RAM, 

Duadboad II, 256K. 25/CC 
Opnd 512 + 64K w /Se is pat 
Quad 512 + 256K w /Sash pat 
Q ad 512 + 512K w /serial port 

Qaticobr I. board, 4 colors 
Upgade Ouuadcola I to II kit 
O,ay a board. Map. S/P/CC 
0adárnme Morita, 12" RGB Cola 
Ouadclerom II Manta. 1/" RGB Color 

Auad me Manta. 17' Ante 
Quad 

OmaAat VI 

Quartet IX 

Ouadlink 
TG PRODUCTS, Joystkk 
TITAN, Accelerate PC (8086+ 128K) 
WICO, Smarthoad Keyboard 

LIST 

$ 89 

$ 199 

$ 495 

$265 
$ 499 

S 30 

S 95 
s 59 

5 122 

$1595 $1595 
$ 195 

S 395 

S 625 

S 295 

95 

S 559 
S 559 

S 295 
395 

S 675 
$ 795 

$ 395 

S 595 

S 325 

S 550 

S 895 

S 295 

S 275 

$ 345 
S 795 

$ 650 

E 250 
$1195 
$2295 
51995 
S 495 

S 45 

5 995 

$ 400 

OUR 

I 79 
' 169 
395 
205 
399 
27 
79 
49 

i 99 

11150 
1 139 
' 275 
' 450 
285 
2 9 

S 395 
S 395 

225 
i 245 
i 395 
i 495 

1 265 
' 395 
i 265 
, 420 
625 
195 
199 
269 
495 

165 185 
'1040 
9545 
11745 
i 385 
i 29 
1 750 
279 

- Call for - 256K = 
360K - 

Disk Drives 
by CDC 

90 Day 

Details - 
PC - PC 

SM 

Memory 

* Chip KIt1E / $35 , :, 

9 Each, 
90D yWasysS 1 

CNI M Uhler \` 
9mrly Pram / OTHER HARDWARE 

Limited Warranty 
- 

By Us - 
Palau - 
- -- 

- 
-'- 

AST, SixPakPrus.64K S!PrCC +S /W 
SixPakPlus, 256K, S /MCC +S /W 
SixPelcRus, 384K, S/IWCC+S/W 
Giro Pon la SePak 
Preview. Graphics Cart) w/ 
Advantage" Multif. Ed VAT AT 

64K 

I/O Ris II, S /P/CC 
I/O Plea II, S /RCC/G 
I/O Plus II, 2S /RCOG 
MaoGraphPlus"P /CC(IOrLotus) 
PCNet. Starter Kit. PC302 

PCNa Circuit Bwrd.P0001 
CaMOPka Pt Bo:ts IN STOCK 

MegaPlus Protects IN STOCK 

CURTIS, UNI -I, Maisati" /swivel bane 

3-9 foot Keyboard ExtaNm Cable 
Vertical CPU 'System Stain' 
Monochrome tidal Cade Pair 

HAUPPAGE (HC), 8087 Chip 

8O87 Math Pak (Chip & Softy) 
8087 Sonwaare Pak 

8087 Macro Pak 

HAYES, Mach II Joystdc 
HERCULES. Color Cad w /para. 

Map Graphics Cad 
KAMERMAN, External Power Suuppy 

KENSINGTON, Masterpiece" 
Po Save" Line Cad tw /Filter 

KEY TRONIC, KB5151. Std. keyboard 
KB5150. Std keyboard 

KOALA, Speed Key System 
Speed Key Tadrs w /software 

Koala Pad" w /PC Degn 
Programme's Guide 

$ 395 
$ 695 

$ 895 
$ 50 

S 595 
$ 215 
$265 
$ 315 

$ 495 

$1090 
$695 

S 50 

$ 40 

$ 25 

$ 50 

S 175 

S 295 

S 160 

S 245 

$ 45 

S 245 
S 499 

S 395 

S 140 

S 50 
$ 255 
$ 2(19 

S 100 

S 200 

S 750 

S 15 

245 
395 
465 
39 

445 
150 
185 
215 
375 
795 
365 

CALI 
CALL 

39 
30 
19 
35 

149 
235 
138 
195 
29 

169 
329 
295 
99 
39 

195 
159 
63 

139 
89 
14 

Conroy-LaPointe, 
1983 

Conroy- LaPointe, Inc. 

* COIT7)( 

ECOnoRAM'a 384K BOARD 

$350 
With Fastrak'- RAM Disk Emulates and Spooks Software 

Fully Canpatit4e, 1 Year Limited Warranty by CanX 
Works on DOS 1.1. 2.0 or 2.1 

Prices and availability Subject t0 change. Call. 

COAI/!Q 
Drives 
PartalNe 

SANYO555.2, 
256K, 2 320K Disk Doves 

Ten fiideo PC, 
256K, 2 360K Disk Drives, 8088 Chip 

N.fN 
2150, 

256K. 2 320K Disk Drives, 
MS DOS 2.1, 8088 Chip, 2 S/P 

CALL 

CALL 

CALL 

CALL 

HARD DISKS 
Kits are completely agmeered to wok with DOS 2 0/2.1 
Easy to install. Includes Hard Disk, Controller Card and 
Instructions. 

LIST OUR 
KAMERMAN, External 10 nap kit 57295 095 

Megaflight 100, Internal 10 meg kit S 895 795 
Mastedn to 20 magi tape. sage pmt. $1595 150 

MAYNARD, 10 nap kit, Int. 
w /Sandstar Cons $1595 $1150 

OUADRAM, Oivaddkks Int. w /controller, 
Full Line CALL 

RANA, External 10 mpg w /conroller $1495 $1095 
Internal 10 nag w /controller $ 995 $ 795 

* * FOR YOUR PC-JR 
LIST OUR 

KEY IRONIC, K85151 Jr. Keyboard $ 255 195 
KOALA, YST EMS, la Jr S 125 75 
MOUSE SYSTEMS, Mace la Jr S 495 125 

329 MIDI 
mouse 

128K Booster w /Mace 
s 

á95 
139 

OUADRAM, 
Expansion 

n on Chny.(128K- 512K,P /CC) S 275 215 
Qady Chassis S 695 540 

TECMAR, Jr. Captain S 395 345 

SOFTWARE FOR YOUR .1E -PC, XT, AT or JR 
BUSINESS BUSINESS BUSINESS UTILITIES 

APPLIED SOFTWARE, VersaFam $ 389 
ASHTON -TATE, Framework $ 695 

dBase Ill S 695 
dBase II. (req. PC -DOS & 128K) S 495 
dBase II to Ill upgrade $ 200 

ATI, Training Programs -Lage Inventory S 75 
BPI, Job Cwt Accounting S 795 

Gen'I Acctg. AR. AP or PR, each S 595 
BRODERBUND, Bank St. Wnter(PC or Jr) E 80 
CDEX, Training Programs -Inge Inventory E 70 
CONTINENTAL, Ultrafile (PC) S 195 

Tax Advantage (PC or Jr) S 70 
FCM (Filing, Cataloging, Mailing)(PC) S 125 
Property Management (PC) S 495 

DOW JONES, Investment Evaluates $ 139 
damleer Manger E 300 
Market Analyzer S 350 
Marks Microscope S 350 

FOX 8 GELLER,dUtil(DOS or CRM86) S 99 
Omckcar a 

Total 
each $ 295 

HARVARD, Total Poljet Manager S 495 

Harvard Project WManage S 395 
HAYDEN, Pie Wnta S 200 

Pte Speller S 50 
a'8 HOWARDSOFT, Tax Prepares f4 $ 295 

Real Estate Analyzer 5 250 
HUMAN EDGE, Mind Prober (PC or Jr) S 50 

Sales 
Edge 

arias Edge (PC) 5 195 

Management 

ales Ed E 250 
Edge S 250 

Negotiation Edge S 250 
IUS, EasyWnte II System S 350 

EasySpeller II S 85 
GL. AR. AP, OE or INV, each S 595 
Business System : GL +AR +AP $1495 

W 

LIFETREE, Volks writer 
Link Mail Manage E 95 

LIFETREE, Volkswrite Deluxe 5 395 
Vo&swriter S 195 

249 
349 
369 
289 
119 
50 

495 
375 
50 
45 

125 
45 
75 

295 
99 

159 
219 
219 
65 

165 
315 
239 
125 

30 
195 
170 

32 
119 
159 
159 
250 
250 
125 
375 
995 
59 

159 
105 

LIVING VIDEOTEXT, Think Tank S 195 
LOTUS, 1 -2 -3 5 495 

Symphony S 695 
MOBS, Knowledpanar S 500 
MECA, Managing Your Money S 195 
MICROPRO, WordStar" (PC) S 350 

WordStar" (Jr) NEW S 195 
WordStar 2000 5 495 
WordStar 2000 Plus $ 595 
WordStar Professional Plus S 695 
WordStar Professional 4 Pak 5 495 
MailMerge. SpellStar mir Starindex, ea S 99 
ProOptias Pak (MM/SS /SI) S 195 
InloStar Plus (+ Start-Ash E 595 
CwactStar S 145 

MICRORIM, Presse Swiss 4000 S 495 
Extended Report Write S 150 
Reise Clout S 195 

MICROSOFT, Spell S 50 
Multiplan (PC a Jr) S 195 
Chart a Project, each S 250 
Wad S 

375 

Word with Move S 475 
MONOGRAM, Dollars 8 Fese w /Foreast $ 180 
MULTIMAIE, Mullimite 5 496 P. S 695 OPEN SYS, GLAR,AP,PR,INV a O,a 
PEACHTREE, Bark In Bases GL $ 295 

Peach Ten S 395 
Peach Teei 5000 $ 395 

OUADRAM, Tax Strategy E 395 
Investment 

Using 
S 395 

OUE, Using 1 -2-3 E 15 
1 -2-3 for Gains S 15 
Using Symphony 5 20 

SAMNA, Wad Plus S 295 
SATELLITE, WodPe act (PC) 5 495 

WordPerfect (Jr) 5 69 
SOFTW ARTS, TK Salver(specif DOS) S 399 
SOFTWAREINT'L, Open Access 5 695 

105 
309 
465 
300 
125 
189 
115 
295 
325 
395 
265 

54 
105 
315 

77 
269 
95 

125 
32 

125 
159 
289 
289 
110 
295 
429 
175 
239 
239 

295 

12 
212 

12 
15 

185 
235 
49 

269 
395 

SOFTWARE PUBL, PFS:Repai S 125 79 
FS. File S 140 89 
PFS:Wnte S 140 89 
PFS:Graph S 140 89 
PFS.Pig, S 140 89 
PFS Proof or PFS:Access. ach S 95 59 

SORCIM, Snupe,Calc III S 395 245 
STONEWARE, Advanced DB Master S 595 395 
SUMMA, Trader's Forecast S 250 ì 159 

Traders Data Manager S 200 i 129 
Traders Accountant E 350 1 219 
Complete System S 700 1 445 

THORN /EMI, Perfect Wnter (PC) S 349 1 179 
Perfect Combo (Water & Speller) (PC) S 399 S 199 
Pofst Conto (Jr) (Wde /Spell /Tluesaus S 139 5 89 

VISICORP, VáiCak 4 5 250 S5 159 
WARNER, Desk Organizer (PC a Jr) $ 195 125 

MICROSOFT, Macro Assembler 5 100 69 
BASIC Compiler 5 395 259 
Business BASIC Coppola E 600 300 
C Caroler S 395 259 
COBOL Compiler $ 700 459 
FORTRAN Compiler S 350 229 
PASCAL Compiler $ 300 199 

MOUSE SYSTEMS, PC Paint $ 99 69 
NORTON, Utilines 2 0 (14 programs) $ 80 54 
OPEN SYSTEMS, BASIC Interpreter $ 195 145 
ROSESOFT, Prokey E 130 79 
WESTERN UNION, Easy Lilt Mad Mug $ 95 65 

HOME & EDUCATIONAL 
ARMONK, Executive Surte 5 40 27 
CONTINENTAL, Home Accountant (JO S 75 27 

Home RENTAL, Plus (PC) 5 170 59 90 
KO° Acoun¢s6Plis (PC) $ 40 25 
MONOGRAM, Dollars & Sense w /faeast $ 165 110 
SCARBOROUGH, MasterType(PC a Jr) $ 50 32 
SIMON 8 SCHUSTER, T T Typing utorlll $ 50 33 

PLUS: BPI, CBS, Comprehensive, D4wlóon, 
Dow Jonas, Harcourt, P8L Corp. 

UTILITIES 
BORLAND, Sidekick (PC a Jr) S 55 35 

Sidekick (COpade) (PC a Jr) S 85 55 
Turbo Pascal (PC a Jr) S 55 35 
Toolbox (PC) S 55 35 

CENTRAL POINT, Copy II PC S 40 30 
COMX, Fastyak ". RAM /Disk emulator & pinta spools 

any PC /DOS vers. a RAM Cad Map Driven E 100 59 
DIGITAL RES., CP /M -86' (PC/XT) $ 80 39 

CBASIC 86" (CP /M -86) 5 200 135 
CBASIC Compiler(CP /M -86 or PCDOS. a) $ 600 395 
Concurrent CP /M -86' w /windows S 835 225 
PL /1 (PC DOS) $ 750 495 
Speed Rog. Pkg. (CP /M -86) S 200 135 
DR LOGO-86 (CP /M -86) S 100 69 

FUNK SOFTWARE, Sideways 5 60 40 
HAYES, Smwtcan II (Data Comm.) 5 149 99 
LIFEBOAT, Lattice C S 500 295 
MICROSTUF,Oaatalk XVI(PC a Jr) 5 195 129 

RECREATIONAL 
BLUECHIP, Millionaire. Barron. Tycoon. ea S 60 39 
HAYDEN, III Chess E 50 34 Sargon (Chess) 
MICROSOFT, Flight Simulator (PC or Jr) S 50 33 
ORIGIN, Ultima Ill (PC or $ 60 39 
PROFESSIONAL, Trivia Fever (PC or Jr) S 40 25 

PLUS: Atari, Broderbund, Electronic Arta, Epyx, 
Irrboom. Innoll Spinnaker, Sub Logic 

CASH -n -CARRY COMPUTER STORES, NC. 
Over- the-counter sales only Open Monday through Saturday. 10.00 to 6:00 

SAN FRANCISCO - NEW STORE! 550 Washington Street 
at Montgomery. opposite the Pyramid) Interstate 80, to Hghway 480. 

take Washington Street Exit CALL (415) 982 -8212. 
PORTLAND, OREGON - At Park 217. Tigard at in ersection of 
Highways 217 and 99W. CALL (503) 820 -5595. 
SEATTLE, WASHINGTON - 3540 128th Ave. SE, Bellevue. WA 
98006 In Loehmann's Plaza near Factora Square. South East of 
Highway 405 E 90 and at South East 36th and Richards CALL 841 -4738. 

. 
MI 44.4A 

OUR REFERENCES: 
We have been in computers and electronics 
since 1958, a computer dealer since 1978 and in 
computer mail order since 1980. Banks: I st Inter- 
state Bank, (503) 643 -4678. We belong to the 
Chamber of Commerce (503) 2289411, and Direct 
Marketing Association, or call Dunn and Brad- 
street if you are a subscriber. 
Circle No. 10 on Free Information Card - 

vrsA la FREE Foreign 

(800) 547 -1289 Portland 

CONROY- OREGON ONLY (800) 451-5151 
(503)620 -9877 

LAPOINTE 
CARD HOT LINE ORDER DESK HOURS 

Information or you arta MN-Pd -RAM b BPM PET 

NO SALES TAX (583) 620 -9878 Eklrery -I0AM re 4PM PST 
WEEKDAYS ONLY (6AM here IS 9AM m New York) 



HARD DISK DRIVES FOR MACINTOSH 
More storage and speed for the Mac 

BY JOSEPH DESPOSITO 

ONE of the more desirable up- 
grades for a business microcom- 
puter system is a hard disk. It 

provides a vastly increased storage ca- 
pacity and significantly faster opera- 
tions. These attributes are just what the 
doctor ordered for Apple's Macintosh 
computer, so we tested three hard disks 
available for it: Tecmar's MacDrive, 
Corvus's OmniDrive, and Davong's 
Mac Disk. 

Hardware Appearance and Setup 
All three drives are physically impos- 

ing compared to the diminutive Mac. 
Each has a larger footprint, the Tecmar 
unit barely. The Tecmar and Davong 
drives, at 22 lb apiece, outweigh the Mac 
by 6 lb. The Corvus drive, however, 
weighs just 11 lb. 

The Tecmar drive that we tested is a 
5M -byte removable cartridge hard disk. 
It includes two serial ports, ac socket 
(for plugging the Mac into the drive), 
and power switch at the rear. In front are 

the opening for the removable disk and 
an indicator LED. The Corvus drive is a 
16M -byte unit with an Omninet connec- 
tor, an eight -position "address" DIP 
switch, and power switch at the rear. In 
front are three indicator LEDs for 
FAULT, BUSY and READY. The Davong 
is a 10M -byte drive with a serial port and 
ac power switch at the rear, and four in- 
dicator LEDs for CHK, COM, R/W and 
PWR on the front. All three manufactur- 
ers offer configurations other than the 
ones we tested. 

Setting up any of the hard drives is 
mostly a matter of connecting a cable be- 
tween the modem serial port on the 
Macintosh and the drive. With the Cor - 
vus drive, however, you must also check 
that the DIP switch settings are correct. 
Then you just plug in the drive and 
you're ready to begin. 

Software 
Each hard drive comes with an ac- 

companying floppy disk that's needed to 

boot the system. You start up the Mac 
by inserting this disk (or preferably a 
backup copy) into the micro floppy 
drive. All the hard disks come pre - 
formatted and ready to use. Transferring 
applications and files from a standard 
disk to the hard disk is done by simply 
dragging their icons to the hard disk 
window. 

At the time of this writing, there was a 
significant difference between the soft- 
ware for the Corvus drive and the soft- 
ware for the other two. The Corvus disk 
is preconfigured into volumes, which 
means that the disk has been partitioned 
into sections. Each volume is treated by 
the software as a separate entity similar 
to a Macintosh floppy disk. Using a utili- 
ty called the Volume Manager, you can 
vary the volume sizes from 400K bytes 
to 3200K bytes. Though you may have 
many of these volumes on one hard disk, 
only two can be used at a time (one if 
there's a disk in the internal floppy 
drive). A utility called the Mount Man- 
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ager moves volumes on and off the Mac 
desktop. Other utilities that Corvus in- 
cludes are for backing up volumes to 
floppy disks and verifying the 
Omnidrive /Macintosh connection and 
the drive interface. 

Since the Mac operating system (ver- 
sion 1.1 of the Finder) doesn't recognize 
hard disks, each manufacturer has beef 
forced to provide its own version of the 
Finder. All work well for a limited num- 
ber of files but encounter problems as the 
number increases. This is due to limita- 
tions inherent in the Apple Finder itself. 
For example, a simple operation such as 
cleaning up a desktop that contains 100 
files can take 5 or 10 minutes, which es- 
sentially makes this function unusable. 
Also there's a tendency for files to disap- 
pear when there's a large number of 
them, which makes it very difficult to 
take advantage of the storage capacity of 
the hard disk. You may have used just 
half the room on a 10M -byte hard disk, 
but if you have 125 files or so, you're 
near the limit that the operating system 
can handle. 

Performance 
The nicest feature of using a hard disk 

with the Macintosh is the increase in the 
speed of operations, especially after 
disks have been removed from the inter- 
nal and external floppy drives. We timed 
two operations for each of the hard 
disks: 1) opening a MacWrite document 
and 2) closing the document and open- 
ing MacPaint. 

The times were compared to those we 
got when performing the same opera- 
tions on a Mac with an external drive. In 
general, we found that the Mac with a 
hard drive was about twice as fast (see 
table above). 

One way the performance of your sys- 
tem will be degraded when a hard drive 
is connected to the Mac's modem port is 
that your ability to connect to the phone 
lines is restricted -you have to discon- 
nect the drive whenever you want to use 
your modem. 

Spelgatiortr 
Product: Mac Disk 
Mf r: Davong Systems, Inc. 

217 Humboldt Ct. 
Sunnyvale, CA 94089 

Dimensions: 151/2 "W X 121/8 "D 
x 41/4 "H 

Weight: 22 lb 
Price: $1950 
Features: 10M -byte storage capacity 
Other á 

configurations: 21M bytes ($2795),',; 
bytes ($3395),'; 
bytes ($3995) 

March 1985 

FLOPPY VS HARD DISK PERFORMANCE 
(times in seconds) 

Operations Two Floppy Tecmar Corvus Davong 
Drives MacDrive OmniDrive Mac Disk 

(removable) 
Load a MacWrite 
Document 24.8 14.7 11.0 11.4 

Close MacWrite/ 
Begin MacPaint 41.5 21.2 15.3 19.4 

Comments 
The major drawbacks to using a hard 

disk with the Macintosh are the current 
state of the system software and the limi- 
tations to speed imposed by the serial 
port. The software problems are under 
attack both by Apple and the hard disk 
manufacturers. Apple plans to include 
hard disk support in its next version of 
the Finder, which, hopefully, will sub- 
stantially increase the number of files 
that it can handle. In the meantime, both 
Tecmar and Davong will allow you to 
partition the disk in future software. 

The speed limitations imposed by the 
serial port are here to stay, however. At 
about 700K bits /sec, it is a great im- 
provement over Mac's floppy drives. But 
it's not comparable to what you could 
get with a built -in hard disk using a stan- 
dard disk controller. A further limita- 
tion of using the serial port is that the 
Mac is unable to boot from the hard 
disk. 

For the problem of modem communi- 
cations, each of the manufacturers has a 
long -range solution. Corvus expects to 
have available a networking arrange- 
ment for the Macintosh called Omninet 
by the time this is printed. It eliminates 
the problem, since the hard disk will just 
be part of the network, as will a modem. 
Davong, it appears, hopes to solve the 
problem in a similar way by having its 
disk hook into the Applebus network 
when that becomes available. Tecmar is 
approaching the problem from a differ- 
ent angle. The new version of the soft- 

Product: Omnidrive 
Mf r: Corvus Systems, Inc. 

2100 Corvus Dr. 
San Jose, CA 95124 

Dimensions: 91/2 "H x 135/8 "D 
x 51/2 "H 

Weight: 11 Ib 
Price: $3195 
Features: 16 -M byte storage capacity, 

Omninet connector 
Other 
configurations: 5.5M bytes ($1795), 

11M bytes ($2495), 
45M bytes ($4995), 
126M bytes ($5495) 

ware will allow you to connect the disk 
to the printer port and a printer to the 
disk in a "daisy chain" fashion. The disk 
will then act as a 150K buffer for print 
spooling. 

Conclusions 
Although there are problems and an- 

noyances that you may encounter when 
using these hard disks, I thought all of 
them performed well. It may be irritat- 
ing to spend more than $2000 on a prod- 
uct and then experience any problems, 
but all can be dealt with to some degree. 
For example, instead of creating a lot of 
small files it's better to make your files as 
large as possible. If you write 1- or 2- 
page letters, you might try running them 
together in a MacWrite document. If 
your modem communications are ham- 
pered, you might try using software such 
as "PC to Mac and Back" that will run 
from the printer port. 

Deciding which of the hard disks to 
purchase depends on a number of fac- 
tors, such as cost, speed, capacity, inte- 
gration into a network, fixed or remov- 
able media, and current state of the 
manufacturer's software. I think any of 
these hard disks is a significant enhance- 
ment to the Macintosh. But if you aren't 
willing to "rough it" to an extent, you're 
probably better off waiting for the soft- 
ware improvements to materialize. O 

Product: MacDrive 
Mfr: Tecmar, Inc. 

6225 Cochran Rd. 
Solon, Ohio 44139 -3377 

Dimensions: 101/4"W x 10% "D 
x 51/2 "H 

Weight: 22 Ib 
Price: $1995 
Features: 5M -byte storage capacity on 

a removable hard disk, two 
serial ports 

Other 
configurations: 10M byte fixed 

($1995), 
10M bytes fixed 
plus 5M bytes 
removable ($3290), 
5M bytes 
removable plus 
5M bytes 
removable ($3290) 



MORROW 
PIVOT 
IBM- compatible portable 
uses 5%" drives. 

BY MICHAEL K. GUTTMAN 
& MICHAEL KIRKLAND 

I- there has been a true portable com- 
puter that runs IBM PC software 
"out of the box," it has been a well - 

kept secret. Now, however, Morrow has 
done it with a 10 -Ib, battery- operated, 
MS -DOS computer that uses 51/," flop- 
py disks. Named the Pivot, it comes 
standard with one disk drive and 128K 
of RAM for $1995. The evaluation unit 
had two disk drives and 512K RAM and 
lists for $2895. At this price, the Pivot 
should offer stiff competition, not only 
to other MS -DOS portables, but also to 
fully featured units. 

The Pivot Package 
The Pivot is housed in a sleek black 

case measuring 9.5 "H X 13 "W X 
5.6 "D when closed. The case is made of 
a very tough plastic that will withstand a 
fairly strong impact. Ours remained un- 
harmed after a healthy swing (acciden- 
tal) into the end of a car door. 

Morrow provides a padded shoulder 
strap that hooks onto the sides for easy 
carrying. There is no handle, so it isn't 
possible to carry the Pivot like a brief- 
case. There aren't any storage slots for 
disks, manuals, or notes, either. Howev- 
er, for about $60 Morrow will provide a 
carrying case that should amply remedy 
these deficiencies. 

The Keyboard 
The keyboard folds down from the 

front of the case, swinging on a pivot from 
which, we surmise, the unit gets its name. 
The keyboard has standard -size type- 
writer -style keys and spacing, and the 
keys have a solid feel when pressed. To 
conserve space the numeric pad shares 
keys on the right side of the keyboard and 
is, as usual, activated by the NUM LOCK 
key. The arrow keys are placed in a row at 
the bottom right hand corner. 

Along the top of the keyboard are the 
standard ten function keys, as well as 
four special function keys that Morrow 
refers to as icons. These icons, labeled by 
meaningful pictures, are used to select 
the ROM software and to boot or return 
to MS -DOS. The function keys are of the 
touch type, similar to those found on mi- 
crowave ovens. Fortunately, their use is 
limited enough that they present no 
problem. 

The Disk Drives 
The Pivot we reviewed had two inter- 

nal doubled- sided, double- density, one- 
third- height floppy disk drives. They are 
mounted in such a way that the disks are 
inserted vertically through the right side 
of the unit. Like most third- height 
drives, these have access times that are 
noticeably slow. In particular, changing 
from one drive to the other (which hap- 
pens several times while a disk is copied), 
takes some time. It is also accompanied 
by a sharp buzzing sound, which could 
present a problem if you expect to use 
the Pivot during a meeting or lecture or 
in a library. 

Otherwise, the drives functioned 
(Continued on page 86) 
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EXPAND YOUR CAREER HORIZONS... 

'_.______..1-+ 
:am Pr....rrarAxrmmiwriwoe 11111MMIIMIIMas1ri 

MMNP2/MWMIMMMaOMlttiMMM s OPNIIMIIIMINIM®UMEMMO. -,. 
WAl 11.11WANNEMINIM!--. 

START WITH CIE. 
Microprocessor Technology. Satellite Communications. 
Robotics. Wherever you want to go in electronics 
... start first with CIE. 

Why CIE? Because we're the leader in teaching 
electronics through independent study. Consider this. 
We teach over 25,000 students from all over the 
United States and in over 70 foreign countries. And 
we've been doing it for over 50 years, helping 
thousands of men and women get started in 

electronics careers. 
We offer flexible training to meet your needs. 

You can start at the beginner level or, if you already 
know something about electronics. you may want to 
start at a higher level. But wherever you start, you 
can go as far as you like. You can even earn your 
Associate in Applied Science Degree in Electronics. 

Let us get you started today. Just call toll -free 
1- 800 -321 -2155 (in Ohio, 1- 800 -362 -2105) or mail in 

r 

The CIE Microprocessor Trainer helps you to learn how circuits with 
microp-ocessors iun :tion in comJuters. 

the handy reply coupon or card below to: 
Cleveland Institute of Electronics, 
1776 East 17th Street, Cleveland, Ohio 44114. 

CIE Cleveland Institute of Electronics 
1776 East 17th St., Cleveland, Ohio 44114 

Please send your free independent study catalog. 
For your convenience, CIE will try to have a representative 
contact you - there is no obligation. 

Print Name 

Address Apt. 

City State Zip 

Age Area Code /Phone No. 

Check box for G.I. Bill bulletin on Educational Benefits 
Veteran Active Duty 

MAIL TODAY! PE-31 
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WORDSTAR 
2000 
Has Micropro developed 
the ultimate word 
processor? 

BY CHARLES A. MILLER 

WHEN MicroPro talks, will ev- 
eryone listen? That's some- 
thing the company worried 

very little about in the past. Beginning in 
1979, when it introduced WordStar, the 
company built a huge audience for its 
word processing program. Eventually, 
MicroPro claims, over 1.25 million 
satisfied -more or less -buyers (and un- 
told numbers of pirates) were listening. 

WordStar, which was born in an 8 -bit 
world, has always had its detractors, of 
course, but only recently has its popular- 
ity begun to slip, due in part to the ap- 
pearance of new programs like Multi - 
Mate, WordPerfect, Microsoft Word, 
and others, loaded with features. Al- 
though MicroPro had a few good years 
(sales in fiscal year 1984 were $66.9 mil- 
lion, a 53% gain over the previous peri- 
od), the company knew it had to produce 
another winner if it was to thrive in com- 
ing times. 

In response, MicroPro has introduced 
a completely new product, WordStar 
2000, which bears little resemblance to 
the original or its many incarnations. 

The only striking similarity to the origi- 
nal product is the user interface (for lack 
of a better term), or at least its basic con- 
ception. With WordStar 2000, you still 
use a two -key sequence to initiate a com- 
mand (such as CTRL QS -Quit & 
Save -to save a file), just as you did with 
the original product, except that now the 
commands are more mnemonic. The 
only familiar keyboard commands are 
the cursor controls, which resemble the 
WordStar keyboard "diamond" -CTRL 
s, for instance, moves the cursor one 
space to the left -a holdover from the 
days when few personal computers had 
dedicated cursor keys. In fact, some of 
the commands that used to require a sin- 
gle CTRL /keystroke combination re- 
quire more keystrokes. For example, 
CTRL T (delete right word in the original 
version) now becomes a more mnemonic 
CTRL RW. 

Users of the original WordStar can 
anticipate a new learning experience 
with version 2000. True, they can forego 
the frustration of non -mnemonic com- 
mands and arcane documentation, but 
they will also need to relearn all the old 
command sequences. Novices, however, 
will have it easy. Learning WordStar 
2000 will probably be a breeze compared 
with learning WordStar 3.3. For one 
thing, there are no more dot commands. 
If you want to format a file, you do it 
from the keyboard. 

Running WordStar 2000 
To run the program, you must first in- 

stall it, and if you have a two -drive sys- 
tem, you're in for a real challenge. The 
installation procedure is almost perplex- 

ing- novices may get through it, but not 
by trying to follow the documentation. 
To begin with, the program comes on six 
disks, the Plus version on seven. Much of 
the installation is automated with batch 
files, but there is a lot of disk swapping 
on a floppy -based system. If you have a 
hard disk, the installation goes much 
more smoothly. 

You may make up to three copies of 
the program (a counter decrements after 
each installation), but you can uninstall 
a copy anytime, forcing the counter back 
up by one. 

The first thing users of the original 
WordStar will notice about WS2000 is 
that the menus are a lot cleaner. In fact, 
they're downright sparse. And, of 
course, once you learn the program, you 
can fix things so the menus don't show at 
all. 

The help screens are a bit more con- 
text- sensitive than those of the original 
WordStar. For general information, you 
can scroll to the screen you want either 
by pressing the spacebar or, more quick- 
ly, by pressing the command you want to 
know more about, then entering CTRL G. 
For detailed information, however, you 
must refer to the documentation. The 
help screens do little more than jog your 
memory. 

To select a file to open, you first call 
up a list of the files on the disk with an E 

Specifications 

Product: WordStar 2000; 
WordStar 2000 Plus 

Mfg: MicroPro International Corp. 
33 San Pablo Ave. 
San Rafael, CA 94903 
415- 499 -1200 

Price: WordStar 2000: $495; 
WordStar 2000 Plus, $595 

Requirements: IBM PC, XT, AT or 
compatible, PC DOS 
2.x, 3.0; 256K RAM 
(320K for DOS 3.0 
and IBM AT); two flop- 
py disk drives (hard 
disk recommended). 
Copy protected - 
three copies are per- 
mitted at any given 
time and the program 
can be booted from a 
hard disk. The pro- 
gram is written in the 
C programming lan- 
guage, and MicroPro 
intends to port it to 
other formats later 
this year. 
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command (the mnemonic device, of 
course, for Edit) from the main menu. If 
the file already exists, you move a high- 
light (the filename in inverse video) to 
the file name and press ENTER. One mi- 
nor problem is that the highlight doesn't 
wrap vertically: When you get to the bot- 
tom of one column you have to move it 
to the top of the next; it doesn't jump 
there automatically. And the PG UP and 
PG DN keys won't scroll you through the 
file list, a minor inconvenience when you 
are working with a long list. You can, 
however, use the directory features of 
DOS -that is, retrieve (or save) docu- 
ments in any directory you wish. 

New Possibilities 
One handy feature of the program 

may not turn out to be so handy. The 
typewriter mode, which should let you 
use your computer /printer combination 
as a regular, albeit expensive, typewrit- 
er -for addressing envelopes or dashing 
off quick notes -works fine, except 
when your printer has a buffer that you 
can't turn off. With a buffer, typed char- 
acters won't print until you hit the re- 
turn key, whereupon the entire line 
prints. You don't see each character at 
the printer as you type it, which seemed 
to make it a nonfeature feature to me, es- 
pecially since so many printers have 
buffers. 

One thing I like about the program - 
and something that has become almost 
standard with word processors -is the 
flying reformatting of text. When you in- 
sert a word or change the margins, the 
text is reformatted automatically (and 
quickly), including any centered lines. 
There are no more CTRL is (the original 
WordStar reformatting commands) to 
issue. And when the text is reformatted, 

SELECTED COMMANDS IN WORDSTAR AND WORDSTAR 2000 

Command 
Right one character 
Left one character 
Up one line 
Down one line 
Top of screen 
Bottom of screen 
Beginning of file 
End of file 
Beginning of block 
End of block 
Set left margin 
Set right margin 
Ruler on /off 

Delete right word 
Insert carriage return 
Save and resume edit 
Delete block 
Print double strike 
Print underline 
Conditional page 
New page 

WordStar 
CTRL D Or r. arrow 
CTRL S Or I. arrow 
CTRL E or up arrow 
CTRL X Or d. arrow 
CTRL QE Or HOME 
CTRL QX Or END 
CTRL OR 
CTRL QC 
CTRL QB 

CTRL QK 
CTRL OL 

CTRL OR 
CTRL OT 

CTRLT 
CTRL N 

CTRL KS 

CTRL KY 

CTRL PD 

CTRL PS 

.cP (dot command) 

.PA (dot command) 

WordStar 2000 
CTRL D or r. arrow 
CTRL S Or I. arrow 
CTRL E Or up arrow 
CTRL X Or d. arrow 
CTRL CH or HOME 
CTRL CX Or END 
CTRL CB 

CTRL CE 

CTRL CA 

CTRL CZ 

CTRL TL 

CTRLTR 

always on 
(formatted file) 
CTRL RW 
CTRL CI 

CTRL QS 

CTRL BR 

CTRL PE 

CTRL PU 

CTRL OK 
CTRL OP 

WORDSTAR 2000 COMMANDS NOT IN WORDSTAR 

Command 
Cursor to window 
Remove sentence 
Undo last removed text 
Quit and print 
Block arithmetic 
Block sort 
Select print font 

WordStar 2000 
CTRL CW 
CTRL RS 

CTRL U 

CTRL QP 

CTRL BA 

CTRL BS 

CTRL PF 

"soft" hyphens -for word breaks at the 
ends of lines- appear and disappear (as 
necessary) automatically. You can set 
margins line by line, that is, so that each 
new line has a new margin, and you can 
use multiple ruler lines to keep track of 
each new setting. With this feature, it's 
easy to create hanging indents. 

This brings us to a tradeoff that seems. 

to me, a bit frustrating. Under some 
conditions, what you see on display is 
not what you get. For example, line 
spacing (and justification, as well) 
does not show on the screen. If you 
want to change line spacing, you can do 
so easily by designing a proper Format 
file or by typing a Print Height 

(Continued on page 90) 

WordStar 2000 help menus (below left) are context sensitve. Other menus (right) are clean and direct. 
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key and press a number keg at the top of the keyEaard. 

Nerve Insert File 

Nerve Next Copy 

Neige Repeat Procedure 

Herse Assign Fields 

Nase Select Data File 

Clock Spelling of Rest of Docuxent 

Check Spelling of Paragraph 
Clock Spoiling of Dard 
Quit and Print 

Quit and Continue 

Quit and Akandon 

Quit and Save 1 
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OPENING NENA -loft 

£dit / create 

Renoue 

bit 
Copi 

Cot help 

Dii-acterj / derive 

Nive / rename 

Spelling correction 

Fay glossary 

Iyidriter Kode 

Format design 

Press a highlighted letter or $paccar for more choices. 
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STAR'S NEW 
PRINTERS WORK 

20% FASTER. 
COST 20% LESS. ARE 
100% CERTAIN TO 

CHANGE YOUR MIND 
ABOUT PRINTERS. 

This new dual -mode SG -10 is only $299. 



o printer could be more appealing 
than one you design yourself. 

And, in effect, that's what you've done. 
The new "S" series printers from Star 

Micronics have been designed not to our spec- 
ifications, but to yours. With values that con- 
found our accountants but will make great 
sense to you. 

These printers are faster than ever. More 
compatible and reliable. With more added in 
and fewer add -ons. 

And yet they cost less. 
Don't try to figure it out. Just enjoy. 

NLQ IS 1 OF 2 

Because we've 
increased our print- 
ing throughput by 
20 %, you can now 
finish 6 pages in the time it 
used to take to print 5. And even though we've 
upped our speed, we've kept up our quality. 

In fact, on three of our new models, both 
draft and near -letter -quality are standard (no 
extra charge). A fourth model, the SB -10, prints 
draft and letter -quality standard (again, not 
extra). 

So now, with just one printer, you're ready 
for data processing and word processing. 
That's like owning two printers for the price 
of just one. 

r. -`ï::ax..hure 
f7. ;42 Center-wood 

Sam Franets,wur 

near er, 
. Cowley 

77 re 3eettne tu {dour letter 
leasle 

Í 
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I In most cases, hooking up is no more 

GET ON LINE BY 
JUST PLUGGING IN 
The new Star "S" series 

printers are fully compatible 
with even the most fickle of 
personal computers. 

And they're especially 
friendly with IBM =PC, Apple 
Commodore;' and all compatibles. 

complicated than putting a square peg in a 
square hole. But it's a lot more rewarding. 

READY FOR 
ANY SOFTWARE 

The new "S" series 
printers make printing 
as easy as 1-2-37 
Which is just one 
example of the many 
spreadsheet programs 
they're ready for. 

The new Stars can work 
with word processing programs 
like WordStar, Educational software 
like Dr. Logo.- And even the new integrated 
formats like Framework'" and Symphony.'" 

So Star printers match hardware to software 
without disk -driving you crazy. 

They handle many functions faster. They're 
more compatible. Less expensive. More reli- 
able. And have a full year warranty. "S" series 
printers have been designed with so many of 
your needs in mind, it's as if you'd done it 
yourself. 

And what a great job you did. 
For a free demonstration, visit your local 

Star dealer. 

SD -30 types 
draft and NLQ, 
just $449. 

1NI11t11111ì11111111111111111 

SR -10 prints 
200 cps for only $649. 

SR -15 includes 16K memory 
for spreadsheets, $799. 

THE POWER BEHIND THE PRINTED WORD® 

200 Park Avenue, New York, NY 10166 
Chicago, IL (312) 773 -3717 Boston, MA (617) 329 -8560 

Irvine, CA (714) 586 -8850 

Prices shown are manufacturer's suggested retail puces. 
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HABADEX 
AND 
MACPHONE 
Two telephone 
management 
systems for 
Macintosh. 

BY BRAD HESSEL & 

REDMOND SIMONSEN 

ALTHOUGH the image of the per- 
sonal computer as an "electron- 
ic desktop" predates Apple's 

Macintosh, it has become a cardinal arti- 
cle of faith with the Mac. 

Now two products claim to extend the 
electronic desk metaphor further: Haba- 
dex, by Haba Systems, and MacPhone, 
by Intermatrix. They would have you 
forget your calendar, your desk clock, 
your rolodex, and your programmable 
phone. They promise to integrate every 
aspect of your desk -life. 

How ambitious is this promise? Well, 
consider the fact that while your Mac is 
running Habadex or MacPhone, it can- 
not do anything else. To replace $250 
worth of desk paraphenalia with a 
$2000+ computer, such a program has 
to be awfully good. 

Habadex 
Of the two products, Habadex has the 

greater aspirations. It can: 
Act as phone /address book 
Dial phone calls 
Keep track of daily appointments 
Produce labels using data in the ad- 

dress book 
Produce form letters using the ad- 

dress book 
Habadex consists of the master disk, a 

48 -page manual, and the HabaDialer, 
which connects your phone and phone 
line to the Mac. The master disk, which 
can be copied, is not needed to run the 
program or store data it is needed only 
for an "ID check" to start the program 
each time. The HabaDialer is a snap to 
install -one end plugs into the Mac's 
sound port and the other connects to the 
phone line. The phone is then plugged 
into this dialer. 

The sight that greets the Habadex user 

is a picture of two of the items that, pre- 
sumably, will no longer be needed on 
your desk: a directory book indexed 
from A to Z and an appointment book 
indexed from January to December. On 
the cover of the appointment book is the 
current date and time and listings of 
your next two appointments (if you have 
any more today) and the next two 
"things to do" (if you've listed any of up 
to 21 such possible "things "). The screen 
is functional: selecting, with the mouse, 
the letter C opens a window with direc- 
tory book entries starting with C, for ex- 
ample. Selecting Jan calls up the January 
page of a 1985 calendar. 

To make an entry in the directory, you 
select the "New Entry" tab on the direc- 
tory, which brings up a "New Record 
Entry" screen. This screen looks impres- 
sive. It consists of 19 predefined fields 
ranging from "First Name" through 
"Misc. #1" and "Misc. #2" to "Ac- 
count Code." Habadex can sort your di- 
rectory by any one of eight of these 
fields, including zip code, category, first 
name (handy if you forget someone's last 
name), account code, company, and the 
two miscellaneous fields, in addition to 
last name. The fact that you cannot rede- 
fine fields or add or delete them is a 
drawback -how serious it is depends 
upon your needs. 

A serious inconvenience is that you 
also cannot alter the size of each field. 
The first two company names I wanted 
to enter -Ares Development Corpora- 
tion and Health Insurance Plan of 
Greater New York -would not fit. The 
titles of my first two entries -Executive 
Vice President and Coordinator of Reg- 
ulatory Affairs -were also too long. So 
much for using a Habadex label to make 
a good impression on a title- conscious 

associate or a new contact. 
The documentation does not discuss 

any limitation on the number of 
phone /address book entries. 

The next major facet of Habadex is the 
automatic dialer. It is quite rudimenta- 
ry. Probably the crudest aspect is that 
Habadex does not recognize your own 
area code. Thus, when you enter phone 
numbers, you must omit the area code 
for local numbers, or else Habadex will 
blindly use it and botch the call. If, like 
me, you happen to work in one area code 
and live in another, forget about taking 
Habadex home with you to use on your 
own Mac: You'd have to change all the 
area codes! You would have the same 
problem if you moved. 

The second most inconvenient feature 
of the dialer is that Habadex recognizes 
only one long distance service. If you 
happen to use more than one.... well 
you get to dial the access number and 
your authorization code yourself. And 
presumably since Habadex does not ap- 
preciate the difference between a local 
and a long distance call, there is no 
"automatic" long distance service op- 
tion -you have to specify long distance 
from the dialer menu for each call you 
want it to apply to. 

Another annoyance is that it will not 
automatically dial "1" for AT &T long 
distance. You have to input that along 
with every individual phone number. On 
balance, assuming you're calling from 
the right area code, Habadex is more 
convenient than dialing yourself, but less 
convenient than using a programmable 
phone. 

Probably the strongest component of 
Habadex is the label generator. The pro- 
gram gives you tremendous flexibility in 
designing the appearance and selecting 

PHOTOS BY BOB I ORE N7 
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ALL AIRLINES DEPART FROM THIS TERMINAL. 
Presenting Travelshoppe 
...new from CompuServe 
and TWA. 

Now you can save time and money 
by getting information and reservation 
on virtually any flight on any airline - 
worldwide -from one source. It's TWA s 
new Travelshopper, available now thro igh 
CompuServe's Information Service. 

With Travelshopper, you can scan 
flight availabilities, discover airfare bar- 
gains and order tickets...on your own 
personal computer... at home or in the 
office. 

You also receive automatic member- 
ship in TWA's Frequent Flight BonussT 
program. And you can build bonus put: is 
by staying at Marriott and Hilton hotels 
and by using Hertz Rent -A -Car. 

Travelshopper and Frequent Flight Bonus an Service marks O. TWA 

Besides Travelshopper, CompuServe 
offers an ever -growing list of other travel - 
oriented on -line services. 

The Official Airline Guide 
Electronic Edition lists direct and 
connecting flight schedules for over 700 
airlines worldwide plus over 500,000 
North American fares. 

Firstworld Travel offers worldwide 
travel advice and service. 

Discover Orlando provides complete 
prices, hours and features on all of 
Central Florida's attractions and 
accommodations. 

West Coast Travel offers travel info 
mation for the western states. 

Pan Am's Travel Guide contains 
up -to -date information on immigration 

Circle No. 60 on Free Information Card 

and health requirements for most 
foreign countries. 

And TravelVision® provides complete 
automotive information, including road 
maps and an expert, personalized routing 
service. 

Let your travel plans really take off. 
Use Travelshopper and lots, lots more 
from CompuServe. 

To buy a CompuServe Starter Kit, see 
your nearest computer dealer. To receive 
our informative brochure, or to order 
direct, call or write: 

CompuServe 
PO. Box 20212. 5000 Arlington Centre Blvd., 
Columbus,Ohio 43220 

1- 800 -848 -8199 
In Ohio, Call 1 -614- 457 -0802 

An H&R Block Company 



Habadex and MacPhone 
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MacPhone's opening screen is shown on the left. 
Selecting "calendar" brings up the screen shown on the right. Selecting any date 

brings up a window that contains notes for that date. 

the information content. You can con- 
trol font and style. You can also print 
across one, two, or three labels. The 
main drawback is that you have to posi- 
tion the label icons on the screen to get 
the spacing right on paper, and, as the 
manual euphemistically understates, 
Habadex "is a little sensitive about 
where you put the labels on the screen." 

Considerably less useful is the form 
letter option. While you can send one - 
page letters to any subset of the names in 
the directory, you really need tractor -fed 
letterhead to do so efficiently. Blank pa- 
per won't do since there is no way to 
head the letter with your return address. 
You also have to be willing to start your 
letter, "Dear.... " There is no way to 
change or eliminate the salutation. 

Finally there is the appointments fea- 
ture. You're allowed up to 14 a day, and 
Habadex beeps you whenever it's just 
past time for one (for some reason, 
Habadex uses its own clock, rather than 

the one built into the Mac, and it runs 
slightly slow). The main drawback here 
is that you can only schedule appoint- 
ments up to 31 December 1985. Possibly 
Haba Systems anticipates that by then 
most people will have given up on 
Habadex. 

MacPhone 
MacPhone is the less presuming of the 

two programs, but generally what it 
does, it does very well. Its main func- 
tions are to: 

Act as a personal phone directory 
Dial calls 
Maintain a phone log of outgoing 

calls 
Track daily appointments 

The MacPhone package consists of 
the master disk, a 52 -page manual, an 
81/2" X 71/2" X 2" base unit which atta- 
ches to the side of your Macintosh, and 
an inexpensive hand -set telephone. The 
master disk is copy -protected, and you 

are expected to trust your data to it. You 
can get a second master disk for $20 
from the manufacturer, but the docu- 
mentation indicates no way to back up 
your data from one to the other. The 
base unit is connected between -the Mac's 
sound port and the phone line; the 
MacPhone phone (or more likely, your 
own phone) plugs into the base unit. 

Starting the program summons the 
"control panel" to appear in the upper 
left -hand quarter of the screen. From the 
control panel you can call up the Phone 
Book, Calendar, New Entry, or Phone 
Notes windows, or initiate a call. 

The phone directory is limited to 200 
numbers sorted alphabetically. Up to 80 
of these can also be inscribed in conve- 
nient pull -down menus (and until you 
accrue more than 80, all your numbers 
automatically appear there). These num- 
bers can be called without using the 
Phone Book window. 

(Continued on page 85) 

Habadex users are greeted with a picture of directory and appointment books 
as shown on the right. Selecting "Mar" brings up the screen shown on the 

right. Selecting any date will show the appointments for it. 
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FIRST CHOICE 
PC, The Independent Guide To IBM Personal Computers 

PC is the only magazine that keeps you up -to -date with the newest trends, 
innovations and releases in IBM and compatible personal computer 
technology. Every- other -week, you'l l receive the most current news on 

how other users and professionals like yourself are using their IBM 
PC ... you'll discover the newest hardware on the market and what it 

promises (and actually delivers) to you and your system ... and 
you'll never be out -of -date with the newest software releases. 

In short, when you subscribe to PC, you're subscribing to the 
first choice for IBM PC users who want to make the most out of 

their system. 
If you use an IBM PC or compatible, you owe it to yourself 

to subscribe to PC, your source for new ideas, information, 
and innovations. 

ACT TODAY AND GET UP TO 8 BONUS ISSUES! , 
FO _NEW IDEAS, 
INFORMATION 
& INNOVATIONS... 
f 

YE 
Check one: 

Payment enclosed 
p Bill me later 

For faster service, 
phone toll -free, 
1 -800 -852 -5200 

w P.O. Box 2443, Boulder, Colorado 80322 

Please enter my subscription to PC for 
24 bi- weekly issues for $21.97 INCLUDES 4 BONUS ISSUES. SAVE 32 %! 

48 bi- weekly issues for $39.97 INCLUDES 8 BONUS ISSUES. SAVE 38 %! 
Savings based on full one -year (26 issue) subscription price of $34.97. 

Mr/Mrs/Ms 
please print full name 

Company Title 
business 

Address home 

City State Zip 

Please add $48 a year postage in Canada and all other foreign countries. Allow 30 to 60 days for- 
delivery of first issue. CE8Z219 



THREE 
STATISTICS 

PACKAGES 
Now you can get much of 
the power of mainframe 
stat packages on your 
micro. 

BY MARK LERNER 

HERE is an increasing probabili- 
ty, ty, experts say, that you will be 
doing statistics on your micro 

very soon. Several new statistical pack- 
ages for micros have become available, 
among them SPSS /PC, StatPro, and 
Trajectories. 

These three programs, in most re- 
spects, live up to their billings -each 
does analysis of variance, cross tabula- 
tions, and regression analysis. Special- 
ized routines are also available, such as 

Specifications 

Product: Trajectories 
Mfg: DBi Software Products 

One Energy Place 
5805 E. Pickard Rd. 
Mt. Pleasant, MI 48858 
517 -772 -5055 

Price: $395 
Requirements: IBM PC or compatible, 

BASIC, 64K RAM, and 
one floppy drive 
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time- series analysis or regression model 
building. The programs are similar only 
insofar as they all accept raw input data, 
compute statistics, and report the re- 
sults. They vary in how they acquire raw 
data, whether they work from a menu or 
a command language, in what statistics 
they compute, and how they display re- 
sults. Of the three, SPSS /PC provides 
the most detailed and flexible statistical 
routines. StatPro is the easiest to use, 
and is quite powerful. Trajectories needs 
a minimum of hardware and provides 
source code to all routines. 

SPSS /PC 
The most versatile program is SPSS/ 

PC. This package is largely compatible 
with the SPSS found on mainframe corn - 
puters; the PC /XT version uses a com- 
mand language that I found quite flexi- 
ble. The language can be used inter- 
actively, and sequences of commands 
can be written with an editor for subse- 
quent processing. 

SPSS /PC processes both alphabetic 
and numeric data read in fixed -field or 
variable -field format. It's not limited to 
one record per line of input; rather, it al- 
lows both multiple inputs per record and 
multiple records per input. Data can be 
saved, and later restored, with portable 
system files. 

Specifications 

Product: StatPro 
Mfr: Wadsworth Professional Software 

Statler Office Bldg., Suite 1435 
20 Park Plaza 
Boston, MA 02116 
617 -423 -0420 

Price: $795 
Requirements: IBM PC /XT or compat- 

ible, Apple II series or 
Ill, UCSD P- System (in- 
cluded), 128K RAM 

Because several language statements 
support record selection, SPSS /PC can 
be instructed to process part of the data- 
base, based upon complex logical expres- 
sions. In addition, particular values can 
be designated as logically deleted, or 
"missing." Data manipulation features 
include a RECODE statement, along with 
computational and logical abilities that 
are better than many programming lan- 
guages. Recoding consists of assigning 
specific values to a range of inputs. 

One -pass Transformations 
The program can do computations 

with built -in algebraic and transcenden- 
tal functions as well as other functions 
and LAG statements to reference the val- 
ue of a previous case. All transforma- 
tions are executed in one pass over the 
data. 

In addition, the command called VAL- 
UE LABELS, can be used to add descrip- 
tive information to each variable, even 
months after it is created. 

The gem of this package is its statistics, 
which consists of various routines that 
ultimately provide more flexibility than 
the other two packages. With SPSS /PC, 
you specify the name of a procedure, the 
variables to be used, the options, and re- 
quests for additional statistics. One com- 
mand, REGRESSION, has powerful mod- 
el- building features. These include 6 
methods of using variables, 7 criteria for 
selecting variables, 17 statistical opera- 
tions (analysis of variables, sweep matrix 
tolerance, etc.), and 11 "descriptives," 
(mean, mode, median, etc.). Output can 
be manipulated by a flexible report writ- 
er, which can do aggregation and compu- 
tation, column /row labels, and other for- 
matting functions. 

The program makes it easy to share 
data with other PCs or mainframes. It 
comes with a communication program 
(called Kermit, which was developed at 
Columbia University Center for Corn - 
puting Activities) to transfer data and 
programs between a mainframe and a 
PC. In addition, the system file format is 
compatible with mainframe files; a 
mainframe SPSS -X utility can translate 
jobs for the PC. 

(Continued on page 88) 

Specifications 

Product: SPSS /PC 
Mfr: SPSS, Inc. 

444 N. Michigan Ave. 
Chicago, IL 60611 
312 -329 -2400 

Price: $795 
Requirements: IBM PC /XT or compat- 

ible, DEC Pro 350, 
320K RAM, hard disk 
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DOES COMPUTER-ASSISTED 
STRUCTION WORK? 

Educational software has captured the public's imagination. 
But is it better than traditional teaching methods? 

BY PAUL BONNER 
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N schools and homes across Arne 
ca, students are using personal co 
puters to help them learn algebr 

master the intracacies of Mendelian g 

netics and balance complex chemic 
equations. But despite the publici 
about advances in education made pos. 

tile by micros. some educators and criti 
claim that only one in ten education 
software programs is worth buying. 

"Only a small percentage of the ed - 

cational software out there is really i - 

teresting," said Jay Sivin, coordinator f 
microcourseware evaluations for EP 
(Education Product Information E - 

change). Based in Watermill, NY, EP 
is a nonprofit organization that exa , - 

ines each of the 125 or so new educatio - 

al programs released each month and . - 

lects from those the most promising 1 5 

for in -depth (30 -40 -hour) evaluation 
Sivin notes that out of all the packs_ s 

EPIE examines each month, usua y 

"only one or two comes out smelling li e 

a rose." 
The result is that "high- quality edu - 

tional software is almost nonexistent ri 

our primary and secondary school- " 
Representative Albert Gore, Jr., of T= - 

nessee said :n a Congressional head g 

last summer. Gore is the author of tl e 

National Educational Software Act of 
1984, which would create a National 
Educational Software Corporation to 
fund R &D for educational software. 

In the absence of good co_rscware, 
students spend most of their time at 

computers acquiring computes literacy 
rather than lcl:rning about anything else. 

The Center for Social Organization at 

Johns Hopkins University found in a 

1983 study that 64% of high school 
computer time was devoted.to computer 
literacy courses even though most 
educators believe that the computer 
should be treated as a tool for studying a 

wide variety of subjects rather than as 

the subject of computer-related courses. 

What's Available 
There are approximately 7000 

educational software packages 
on the market. Designed for 
groups ranging from pre- 
schoolers to college stu- 
dents, and varying in 
price from less than 
$30.00 to several hun- 
dred dollars, these 
programs occupy a 

major part of the 
software mar- 

ket. Sales of educational software ex- 

ceeded $130 million in 1983. Of that 
amount, $20 million was spent by 
schools, which form a rapidly growing 
market- (The number of computers in 
public schools, doubling in each of the 
last three years, has reached about 

Paul Bonner is o technical editor of Caw- 
PU MRS l RS & ELECTRONICS. 
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Computer- Assisted Instruction 
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Operation Frog recreates the high school biology class experience of dissecting a frog and supplies 
information about each of the frog's organs, including, at right, the frog's eye. 

600,000, and is expected to double again 
in each of the next four years.) 

The most common way educational 
programs instruct is through drill -and- 
practice. Generally, a drill- and -practice 
program resembles an electronic work- 
book. The computer presents the stu- 
dent with a few pages of information, 
then presents a quiz. Programs of this 
type were among the earliest examples of 
educational software. Dave Weaver, 
who coordinates courseware evaluations 
for the Northwest Regional Education 
Laboratory's MicroSIFT Clearing- 
house, explained that "When computers 
were first introduced into schools you 
saw a lot of computerization of activities 
that teachers already do: drill- and -prac- 
tice, workbooks on computers, those 
types of things. I call them direct in- 
struction packages. They computerized 
something that was already taking 
place." 

In the better examples of drill -and- 
practice software the computer adds 
something that could not be obtained 
from a workbook. Jay Sivin stated that 
in examining drill- and -practice soft- 
ware, EPIE's evaluators "look for an ele- 
ment that adds something that you can't 
get from a workbook. For instance, feed- 
back or what the computer shows you or 
tells you after you respond. We look for 
graphic demonstration of the answer or 
how you would get the answer. We look 
for explanations of solutions. We would 
also look for the producer to explain why 
your answer wasn't right. In that kind of 
delivery system the computer is almost 
acting like a human tutor in addressing 
the specific problems that a student 
has." Using a computer in this way, a 
software author can make even some- 
thing as unappetizing as an algebra drill 

" a much more enjoyable and motivating 
experience," says Sivin. 

Weaver agrees with Sivin's criteria, 
but finds that drill- and -practice is over- 
used. "Getting immediate feedback is 
one of the only advantages of direct in- 
struction packages on the computer. 
That's why people still use it, and why 
there will always be a place for it in edu- 
cation." However, he added, many 
educators feel that the situations in 
which drill- and -practice software is ap- 
propriate are too few to justify the fact 
that 60 -80% of the educational software 
available today falls into the drill -and- 
practice category. According to Weaver, 
"The general public is becoming much 
more critical of drill- and -practice and 
tutorial packages." and is tending to re- 
ject the "computerized workbook" type 
of program: "People began to realize 
that while the computer can do that and 
do it fairly well, there are other things 
that the computer can do that work- 
books and textbooks really can't do." As 
a result, he says, MicroSIFT's evalua- 
tors have begun to give much higher rat- 
ings to programs that are exploratory, 
that do something that another medium 
doesn't do. 

Not only does drill- and -practice soft- 
ware seem to underutilize the comput- 
er's special capabilities, but, as Sivin not- 
ed, "Drill- and -practice doesn't suit itself 
terribly well to a lot of high school fields, 
where the idea isn't so much simple 
memorization as interconnecting ideas 
and developing the ability to apply 
ideas.... High school social studies 
teachers will not be satisfied by having 
the student memorize a certain body of 
facts." 

Fortunately, a second kind of educa- 
tional software is beginning to emerge- 

software that simulates real -world 
events and gives students educational ex- 
periences otherwise unavailable. Al- 
though this genre of software to date 
comprises only about one out of 20 edu- 
cational packages, examples of it domi- 
nate anybody's list of the most talked 
about and highly rated items. 

One of the most popular simulations 
on the high school and college level is 
Catlab from Conduit. Catlab illustrates 
genetic theory by simulating cat breed- 
ing. Students can determine about six 
characteristics of the markings of a pair 
of cats whose offspring will be shown on 
the screen. They can form hypotheses 
about the dominance or recessiveness of 
certain markings and then test their the- 
ories over the course of dozens of genera- 
tions in a matter of minutes rather than 
years. 

Catlab doesn't intend to give students 
the detailed information a textbook 
would or to replace the textbook. Rather 
it tries to provide an experience that no 
textbook, in fact no other educational me- 
dium, can provide. Molly Hepler, a prod- 
uct manager at Conduit explained, "Cer- 
tainly Catlab won't teach you everything 
about genetics. There are things that are 
better left to textbooks. But the thing 
about Catlab is the easy way that students 
can design experiments and replicate 
them. They can do many more experi- 
ments using the program than they could 
without it. Certainly at most universities 
you're not going to allow your introduc- 
tory level genetics students to house cats, 
or any animal for that matter." 

Thus, the point of simulations, as 
Sivin noted, is that some kinds of activi- 
ties and problems will be out of reach to 
the student in a high school classroom 
without the computer at this time; "for 
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Algebra Arcade (left) asks you to enter an equation which, when plotted, will hit each "algebroid." 
The Arrakis Advantage (right) presents science concepts with interactive text and graphics. 

instance, there are a couple of simula- 
tions of presidential campaigns. It's very 
difficult to have students experience 
what it's like to be in a real presidential 
campaign, but if you've got a good com- 
puter simulation, you can get the emo- 
tions and thinking flowing." 

Selecting the Best 
There are educational software pro- 

grams that can, in Sivin's words, "really 
turn around an educational experience." 
On the other hand, there are also a great 
number of programs that are entirely 
mediocre, and finding the good ones can 
be a trying endeavor. 

One thing that makes selecting the 
most effective programs difficult is that 
no one really knows how to tell if a pro- 
gram "works" or not. The research nec- 

essary to say that one approach is superi- 
or to another just hasn't been done. As 
Dr. Gary G. Bitter, coordinator of the 
Arizona State University Microcomput- 
er Research Clinic, explained, "I can't 
give you direct evidence that this piece of 
software is effective or this one isn't... . 

It's too early to say that we're helping 
the algebra student learn math with 

(Continued on page 92) 

THE DARTMOUTH EXPERIENCE 
N01 everyone is gloomy about tle 
educational benefits of comput- 
ers. Students at Dartmouth 

have been using computers for more 
than 20 years, plenty of time to discover 
whether computers are the educational 
flops some critics suggest. In fact, the 
role of computers continues to grow at 
Dartmouth accompanied by the ap- 
plause of students and faculty. 

Dartmouth's uniquely long history of 
widespread educational use of comput- 
ers began in 1964, when the university es- 
tablished a policy of free access to its 
time -sharing computers for all its s-u- 
dents. In that year, Dartmouth also he- 
came the birthplace of the BASIC pm- 
gramming language. 

Today, Dartmouth still leads in using 
computers for education. In 1984 an am- 
bitious plan to tie every dormitory room 
into the school's high -speed informaton 
network was completed, giving each on- 
campus student access to the school's 
mainframe computers from his or tier 
dormitory room. And to help the stu- 
dents use the network, Dartmouth !las 
taken advantage of its membership in 

Apple's University Consortium to offer 
its students computers and software at 
discounted prices. 

Their long experience with computers 
has given educators at Dartmouth an un- 
usual perspective. For example, al- 
though educators elsewhere decry what 
they see as a shortage of educational soft- 
ware, William Arms, vice provost for 
computing and planning at Dartmouth, 
said that "by and large, specialized 
courseware is only a minor part of com- 
puting on most university campuses." 

Arms finds no fault with using special- 
ized courseware when appropriate. In 
fact, he said, Dartmouth has embarked 
on an "energetic program" to encourage 
the faculty to develop courseware. With 
funds from the Sloan Foundation, facul- 
ty members design courseware that they 
turn over to outside programmers to im- 
plement on the Macintosh. Among the 
areas in which courseware is currently 
under development are music, lan- 
guages, chemistry, the social sciences, 
statistics, and logic. Software developed 
under this program will be shared with 
other colleges and universities through 

the Sloan Foundation and the Apple 
University Consortium. 

In general, however, Arms believes 
the most interesting work being done 
with computers on campus is with gen- 
eral applications software: "Clearly 
there will be more courseware in the fu- 
ture, but I don't think that's the most im- 
portant area." While most educational 
courseware seems to be in math and sci- 
ence, Walls said the humanities are 
probably the most active area in comput- 
ing. However, he added, the degree to 
which computers are being used in the 
humanities is hidden because computers 
aren't being used to run courseware so 
much as they are being used, for exam- 
ple, in text processing, laser printers, and 
text sorting. 

Dartmouth business students are also 
using computers heavily -for standard 
spreadsheet and database programs. 
Once again, the level of computer usage 
cannot be measured by the amount of 
courseware available in it. "Computers 
are general purpose tools," Arms notes. 
"Often they are best used with general 
purpose software." 4 
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a. for 
your apple... 

Are you depending 
more on your 
Apple? Are you 
already using an 
Apple in your 
business or home, 
but want to get 
more out of it? 
When upgrading 
your system, do 
you rely entirely 
on the retailer's 
claims? Do you 
find that other 
magazines don't 
go beyond 
simplistic pro- 
gramming ideas? 

LOOK NO FURTHER! 
A+ IS HERE! 

A+ will teach you how to 
maximize the functions of 
your Apple. It brings to life 
new and innovative program 
applications for the Apple II 
series and the new Macintosh 
microcomputers ... features 
you won't find anywhere else! 
You'll find reviews of new 
software packages and in- 
depth evaluations of new 
hardware and peripherals for 
the Apple. 

A+ is a useful tool to help 
you get the most out of your 
Apple in both the office and 
the home! 

A+ is not written for com- 
puter technicians, nor is it a 
simple magazine written for 
new users...A+ is written for 
you, covering...the programs 
you can adapt for your office 
and home...the products you 
can purchase to expand your 
Apple II series or Macintosh 
microcomputer... the applica- 
tions you can implement to 
increase your productivity 
...the topics you want and 
need, month after month! 

SUBSCRIBE TODAY 
AND SAVE UP TO 26 %! 

A+ IS THE 
BUSINESS GUIDE FOR 
APPLE COMPUTING! 
Get the reviews and evalua- 
tions of the newest releases 
for business and finance... 
which of the three leading 
Dow Jones Market analyzers 
is right for you...how to use 
the Apple as a crystal ball to 
predict the future of your 
company...financial forecast- 
ing and analysis programs to 
meet your needs...inventory 
control programs that aren't 
losers...patient - and client - 
profile packages that tell a 
story...and ways to increase 
the efficiency of your word 
processor, in the office or at 
home! 

Tablets for Il's -new relief for the 
creative professional and student. 

A+ IS THE 
CONSUMER'S GUIDE 
TO NEW SOFTWARE! 
Each issue of A+ gives you 
unbiased evaluations of the 



Aorop HE 
INDEPENDENT 
GUIDE 
FOR apple 
COMPUTING 

latest software releases for 
home and office...programs 
that teach you how to use 
video games to help children 
learn...which modems will 
make your Apple a great com- 
municator ...the software so- 
lution to combine graphics, 
animation and text...problem 
solving with artificial intu- 
ition...software that gives you 
all of your money's worth 
...and games that challenge 
your mental faculties and not 
your good nature! 

4+ IS YOUR MONTHLY 
`FACT SHEET" 
)N NEW HARDWARE 
ND PERIPHERALS! 
t+ covers what you need to 
xpand your Macintosh or 
1.pple II series...current ad- 
-Inces in telecommunications 

I networking...new ways 
ugment memory...how to 

ry Disk -It's new, it's hot and 
word processing a snap. 

r 

Modem Magic -Reach out and access 
an information service. 

access a wider variety of pe- 
ripherals with greater ease 
...what debugging aids really 
work.. . how to expand your 
RAM...ink jet printers or 
dot -matrix printers...and the 

hardware you'll need to ac- 
complish the jobs in your 
business and home! 

You'll get this and so much 
more in each monthly issue of 
A +! Regular columns and 
features covering Graphics, 
Programming, Education, 
Games and Entertainment 
make A+ the source for new 
applications and ideas...and 
Rescue Squad, Thoughtware 
and Product News round out 
all the facts you need for your 
Apple! 

A+ is the complete guide 
for Apple computing, the 
magazine you can't do with- 
out! 

THE INDEPENDENT GUIDE 
FOR apple COMPUTING 
P.O. Box 2964 Boulder, Colorado 80322 

YE S subscription to A+ for: 
I don't have to look any further, A+ is herel Please enter my 

8 issues for only One year for only Two years for only 
$13.97 -SAVE 16 %! $19.97 -SAVE 20 %! $36.97. -SAVE 26 %! 

Savings based on full one -year subscription price of $24.97. 
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