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For the authorized Apple dealer nearest you, call 800-538-9696 (800-662-9238 in California.)

Fruitful Connections.

There are more people in more
places making more accessories
and peripherals for Apples than
for any other personal computer
in the world.

Thanks to those people —
in hundreds of independent
companies — you can make the
humblest 1978 Apple Il turn tricks
that are still on IBMs Wish List
for 1984.

But now we're coming out with
our very own line of penpherals
and accessories for Apple® Personal
Computers.

For two very good reasons.

First, compatibility. Weve
created a totally kluge-free family
of products designed to take full
advantage of all the advantages
built into every Apple.

Second, service and support.

Now the same kindly dealer who
keeps your Apple PCin the pink
can do the same competent job
for your Apple hard-disk and your
Apple daisywheel printer.

So if you're looking to expand
the capabilities of your Apple 11
or lII, remember:

Now you can add Apples to
Apples.

Gutenberg would be proud.

Old Faithful Silentype® has now been joined by New Faithfuls, the
Apple Dot Matrix Printer and the Apple Letter Quality Printer.
g So now, whatever your budget and your

o N needs, you can hook your Apple toa printer
that’s specifically designed to take advan-
tage of all the features built into your
ple. With no compromises.

\l\m\l i

“““ The 7x9 Apple Dot Matrix
Printer is redefining “correspondence
quality” with exceptional legibility.

Wlth 144x160 dots per square inch, it can

also create high resolution graphics.

The Apple Letter Quality Printer,
which gets the words out about 33%
faster than other daisywheel printers
in its price range, also offers graphics
" capabilities. See your authorized
Apple dealer for more information and
demonstrations. Because, unfortunately, all
the news fit to print simply doesnt fit.

A joy to behold.

The new Apple Joystick Il is
the ultimate hand control device
for the Apple IL

Why is it such a joy to use?

With two firing buttons, its
the first ambidextrous joystick —
just as comfortable for lefties
as righties.

Of course, it gives you 360°
cursor control (not just 8-way like
some game-oriented devices) and
full X/Y coordinate control.

And the Joystick I contains
high-quality components and
switches tested to over 1,000,000
life cycles.

Which makes it a thing of
beauty. And a joystick forever.

©1983 Apple Computer Inc.
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Ip the creek

qfver your games, you'll
f to know that someone
i y come out with game
efbuilt to hold up under
idg fire. Without giving you

A discovery in mind:

Aplaying games get
excited and can squeeze very, very
hard.

So we nfjade the cases extra

them for holling hands and placed
the firing i

.} tton on the right rear
| side for

gKimum comfort.
So yoill! never miss a shot.

A storehouse of knowledge. -

If you work with so much data  and reliability, you need only store
or so many programs thatyoufind  one word of wisdom:
yourself shuffling diskettes con- Apple.

| stantly, you should take a look at

Apples ProFile” the personal
mass storage system for
the Apple III Personal
Computer.
This Winchester-based o F '
5-megabyte hard disk "
can handle as much data i -
as 35 floppies. Even more
important for some, it
can access that data
about 10-times faster —

than a standard floppy M‘\ =
driVC. .ﬁ
So now your Apple | O R o o

[l can handle jobs once

reserved for computers - —5
costing thousands

more.

As for quality

Launching pad for numeric data.

Good tidings for crunchers of because unlike some other key-
numerous numbers: pads, it can actually function as a
Apple now offers a numeric calculator.
keypad that’s electronically and The four function keys to the

with the Apple I of special interest
Personal Computer. ! to people who use

aesthetically compatible K left of the numeric pad should be
' y VisiCalc® Because

So you can enter Ty

numericdata they let you zip

faster than : around your

ever before. i work sheet more
The Apple easily than ever,

Numeric Key- adding and

pad Il has deleting entries.

astandard 7 With one

calculator- hand tied be-
style layout. hind your
Appropriate, back.

A

Circle 32 on inquiry card.

VisiCalc is a registered rrademark of VisiCorp. Inc.




How to buy a computer
by the numbers.

Introducing the Cromemco C-10 Per- where else. FREE with the C-10. There's
sonal Computer. Only $1785, including  really nothing else to buy.

software, and you get more profes- But the C-10's numbers tell only
sional features and performance forthe part of the story. What they don't say
price than with any other personal is that Cromemco is already known
computer on the market. We've got the for some of the most reliable

numbers to prove it. business and scientific

The C-10 starts with a high-resolu- computers in the industry.
tion 12" CRT thatdisplays 25 lines with ~ And now for thefirst
a full 80 characters on each line. Inside  time, this technology

is a high-speed Z-80A microprocessor is available in a

and 64K bytes of on-board memory. personal computer.

Then there's a detached, easy-to-use One last number.

keyboard and a 5%" disk drive with an Call 800 538-8157 x929

exceptionally large 390K capacity. for the name of your

That's the C-10, and you won't find nearest Cromemco

another ready-to-use personal com- dealer, or to request

puter that offers you more. literature. In California &
But hardware can't work alone. call 800 672-3470 x929. Or write

That's why every C-10 ihcludes software  Cromemco, Inc., 280 Bernardo
—word processing, financial spread Avenue, P.0O. Box 7400, Mountain romemco
sheet, investment planning and BASIC.  View, CA 94039. In Europe, write ;
ard-working, CP/M™-based software Cromemco A/S, Vesterbrogade 1C, Tomorrow’s computers today
at meets your everyday needs. Soft- 1620 Copenhagen, Denmark.
waye that could cost over $1000 some- R. ) .
: CP/M™ is aregistered trademark of Digital Research, Inc.

.. All Cromemco products are serviced by TRW.

Circle 142 on inquiry card.
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38 The Osborne Executlve and the Executlve Il by Jerry
Pournelle | Adam Osborne’s second and third machines come with more
standard equipment. offer more options. and have a shightly larger video
screen than the Osborne |.

49 Bulid an RS-232C Code-Actlvated Switch by Steve Ciarcia !
This device will let you switch between several perpherals connected 1o
one senal port.

59 The Electronic Office by Pamela A. Clark I A short introduction
to our theme articles.

60 Local Area Networks by Harry Saal / The proliferation of office
communicauon systems makes standardization all the more imperative.

104 The Movable Conference by Irving A. Lerch | Computer-
moderated conferencing is not bound by time and geographic restrictions
and is sure to change the structure of the executive business meeting.

1 2 4 Electronic Publishing: The New Newsletter by Arthur S.
Bechhoefer ! How a newsletter evolved from its traditional format to a
computer-accessed. Interactive investment advisory service.

154 Achieving Greater White-Collar Productivity In the New
Office by Randy J. Goldfield ! The conversion to automated tools in an
office must address many issues, especially human factors.

203 Full Use of the Epson MX-B0 Under Wordstar by Neil G.
Wallace I How to upgrade Version 3.2 of Wordstar to use more of the
capabilities of the Epson MX-80 equipped with Graftrax-Plus.

2 32 Stalking the East-Aslan Microcomputer by Phil Lemmons / The
author chronicles his five-nation tour and reports on the state of microcom-
puting 1n East Asia as revealed by attending six electronics trade shows.

2 36 The Japanese Microcomputer Marketplace by Kurt
Veggeberg ! A short report on the current state of microcomputing 1N
Japan.

242 An Inexpensive Letter-Quality Printer by Stuart Brown / If low
cost and letter quality are two of your prioriues for a printer. consider this
interface between a personal computer and the Olivetti Praxis 30.

2606 BYTE West Coast: Ferment In Sliicon Valley by Phil
Lemmons / Profiles of four start-up companies suggest the dynamism of the
region and ilustrate several ways in which firms get started.

2 72 NAPLPS: A New Standard for Text and Graphics, Part 4:
More Advanced Features and Concluslons by Jim Fieming /! A standard
way to encode color mapping and animation, closing with some predictions
on how NAPLPS will be used by personal computers.

286 Better Software Manuals by Dana Sohr / The quality of a
product’s companion documentation could make or break a sale. Tips on
what constitutes a good manual.

2 98 User’'s Column: Uiterior Motives, Lobo, Buying Your First
Computer, JRT Update by Jerry Pourneile | Our resident criic takes his
first look at Modula-2.

331 the Enhanced VIC-20, Part 4: Connecting Serlal RS-232C
Perlpherais to the VIC's TTL Port by Joel Swank ! The last in this VIC
senes discusses port connections

342 Deslign Philosophy Behind Motorola’s MC68000, Part 2:
Data-movement, Arithmetic, and Logic Instructions by Thomas W.
Starnes / A look at the capabiliies of the MC68000°s instruction set.

368 Bullding a Hard-Disk Interface for an $-100 System, Part 3:
Software by Andrew C. Cruce and Scott A. Alexander | How to alter the
CP/M operaung system so that it will accommodate a Winchester disk drive
and controller

402 Using IBM’s Marvelous Keyboard by David B. Glasco and
Murray Sargent lll 1 It's a fairly simple procedure to change IBM's keyboard
to the Dvorak layout. or even use the keyboard with other computeérs and
software.

418 Strongly Typed Languages by Earl E. McCoy | Ada. Pascal. and
other new languages let you define your own data types.

438 The Ins and Outs of the TRS-80 Color Computer by Colin J.
Stearman / Find out how the Color Computer interfaces with the outside
world.

452 A Conceptual Approach to Real-Time Programming by Craig
R. Wyss I You can use various real-time programming techniques to turn a
lazy computer into a real worker.

474 Regression Fitting to Economic Indexes by Dr. John R.
Merrill | An Apple ll program can help determine base rates of inflation
through analysis of the Consumer Price index.

482 Sorting Algorithms for Microcomputers by Terry Barron and
George Diehr I Programmer ingenuity and search of the existing literature
can significantly improve sort performance.
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In This Issue

The complete and integrated electronic office is still a few years away. Yet |
with each new product that computerizes an individual task or an entire pro-
cedure, we move one step closer to the day when paper shuffling is just a
memory. Someday, as Robert Tinney suggests in his cover painting, workers at |
all levels will electronically communicate with the aid of the mighty micro-
processor. In “‘Local Area Networks’ Harry Saal discusses the need for stan-
dardizing communication protocols for physically separated equipment, such
as personal computers, mainframes, printers, and disk drives. Steven Barry
describes “‘The Fortune 32:16 Business Computer,” a multiuser, muititasking
system that runs enhanced Unix. In “The Movable Conference” Irving A.
Lerch reports on computer-moderated conferencing, and in a companion
piece, “Electronic Publishing: The New Newsletter,” Arthur S. Bechhoefer
talks about how a traditional newsletter became a computer-accessed interac-
tive investment advisory service. \We have reviews of Radio Shack’s new
Model 100 portable computer and of two versions of a new computer from
Osborne, the Executive and the Executive ll. In “Stalking the East-Asian
Microcomputer,” Phil Lemmons chronicles his five-nation tour of the Far East.
Steve Ciarcia’s project is to “‘Build an RS-232C Code-Activated Switch.” Plus
our regular features and more reviews.
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Canada and Mexico, $4.50 i Europe. and $5.00 elsewhere. Foreign subscriptions and sales should be remitted in
United States funds drawn on a US bank. Printed in United States of America.
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The system builder’s best choice
for color graphics is a €$5000
color system from SCION, Its basic
component is MicroAngelo®, the
single board graphics display
computer that has revolutionized
monochrome display capability
with low cost 512x480 pixel
graphics resolution and 40 line
by 85 character text capacity.
When MicroAngelo boards are combined, they create
high resolution color graphics that have a unique ad-
vantage. The displayed image is a combination of
transparencies. S0 you can add, modify or delete
images by transparency rather than as an entire image.

SCION’s Series CS5000 builds an image with up to 8 bit
planes, each generated by a MicroAngelo board. You
select the assignment of those bit planes to transpar-
encies. Each transparency can display 2"-1 colors where
nis the number of bit planes it uses...2 bit planes would
make a three color transparency, 8 bit planes would
make a 255 color transparency. Once each transparency
has been defined, your host can work with it inde-
pendently, generatlng and modifying its graphics and
text without interacting with the others. The indepen-
dent transparencies are combined by the Color Mixer
board which also assigns one of 16.8 million possible
colors to each color of each transparency.
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Your computer talks to the SCION
Color System in SCREENWARE™,
SCION’s high level display firm-
ware language. SCREENWARE
commands are used by the com-
puter in each MicroAngelo bit
plane to generate graphics and
text primitives. User interface is
made simple with prompted sys-
tem set-up using SCION'’s ColorPak.

MicroAngelo based color graphics systems are easy to
use. Just plug the boards into your Multibus or $-100
host. Or use the freestanding work station configuration
with its RS-232 interface. In each case, you get high reso-
lution color graphics for such a low price you can’t
afford to design your own.

Think SCION for your graphics display needs.
Think MicroAngelo. Call us at (703) 476-6100.
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System shown is a Mode! CS5050S.
*Atrademark of Intel Corp.

SLCION

if the image is important.
12310 Pinecrest Rd./Reston, VA 22091
(703) 476-6100  TWX: 710-833-0684

For S-100 circle 402 on inquiry card, For Multibus circle 405 on inquiry card.




DATEBOOK IS FOR YOU
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Datebook™ is an appointment
scheduling program for doc-
tors, dentists, attorneys and
other professionals.

Using DATEBOOK to maintain
appointments will increase
office productivity by saving
you or your secretary time and
frustration.

DATEBOOK can schedule ap-
pointments for up to 27 differ-
ent doctors, lawyers or rooms.
it will search for openings that
fit time of day, day of week
and/or day of year constraints.
Three appointment schedules
are displayed on the screen ata
time. Appointments are made,
modified or cancelled easily.
Copies of day's appointments
can be printed quickly.

pe—

If you are a busy professional
withtime atapremium, let DATE-
BOOK start working for you.

DATEBOOK is $295 and re-
quires 56K RAM and CP/M®
Also available for CP/M-86,
Apple Pascal and UCSD Pas-
cal™ DATEBOOK is available in
many popular microcomputer
formats.

/ T
DIGITAL MARKETING CORPORATION

To b .79

Datebook is a trademark of Organic Software.
CP/M is a registered trademark of Digital Research.
Inc.

CP/M-86 is a trademark of DiFiml Research, Inc.
UCSOD Pascal is a trademark of Regents of University
of California.
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Disenchantment
with Detroit

Lawrence ]. Curran, Editor in Chief

Signs abound that a long recession—the first to seriously affect computer
manufacturers—is just about over. Anticipating upturns in demand, steel and
auto makers have been recalling some employees laid off months ago. Declin-
ing oil prices cheer economists even as OPEC members gnash their teeth. Con-
sumer prices have stabilized generally, and some economic forecasters don't
expect them to rise again until the second half of the year. Amid these upbeat
indicators, however, there is clear evidence that the U.S. economy may never
again be able to rely on such former bellwether industries as steel and autos.
Millions of American consumers are disenchanted with Detroit because they
believe U.S. auto makers no longer produce the type of product they want.

A recent editorial in the Wall Street Journal cited studies that quantify the
disenchantment. In that editorial, John Schnapp, vice-president of Harbridge
House, a Boston consulting firm, reported that of the buyers of U.S. subcom-
pact cars surveyed recently only 22 percent were completely satisfied with
their autos; 41 percent of the buyers of comparable import vehicles ex-
pressed complete satisfaction. Schnapp said further that U.S. auto buyers
believe that Detroit has failed to deliver on three of their foremost needs—ac-
ceptable purchase prices, fuel consumption, and maintenance costs. The
editorial concludes, among other things, that “the unlikelihood of a reconcilia-
tion between Detroit and the consumer will, unfortunately, dampen the pro-
spects for a strong and broad-based recovery” from the recession.

We agree with Schnapp, but what does all this have to do with computers?
We think that the U.S. computer industry can supplant the auto industry as an
economic bulwark, especially if the management of computer companies
heeds the lessons of Detroit. Simply stated, Detroit fell out of favor with part
of the American-car-buying public because Americans no longer believe that
U.S. auto manufacturers can satisfy their need for reliable, economical
transportation.

As this nation shifts from a smokestack-based economy to a high-
technology-based economy, computer manufacturers will face a similar con-
sumer challenge. Both domestic and foreign suppliers have the opportunity
now to discern what buyers need and follow through on delivery. Those sup-
pliers who don'’t consider consumer wants and needs in terms of economy and
reliability will see that opportunity slip away.m

Circle 357 on Inquiry card. mes=p
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Percom Data Corporation has one hard disk drive system for just about ALL personal computers
.. . including of course . . . IBM*-PC, APPLE® I|, and TRS-80*, Percom Data's innovations
with 5%"” Winchester technology mean that for most personal computers . . .
having a reliable hard disk system is as easy as hooking up a cable.

A Percom Data PHD™ will interface with your present system . . . and your future system . ..
so if you do change computers, you can still keep your most important investment . . .
your Percom Data Hard Disk Drive.

Because Percom Data helped create the industry standards of today . . . new designs in software
and hardware will make your selection of a Percom Data Hard Disk Drive pay off
tomorrow through system compatibility.

A Percom Data PHD works to capacity because we take the time to correctly develop interface
software to your computer which Jeaves no performance holes for you to fall into.
Percom Data knows software functionality is the key to hardware performance.

Today, Percom Data PHD supports a variety of software to match your computer:
IBM+-PC, PCDOS™ 1.1 OR 1.0
CP/M-86", CONCURRENT CP/M-86"
APPLE™, DOS 3.3, CP/M"™
TRS-80* MODELS Iil & |, DOPLUS, LDOS

IMAGINE . . . Percom Data Winchester 5%4" technology . . . for today's computers . . .
and tomorrow’s.
To receive an informational booklet describing Percom Hard Disk Systems, or to determine if we
have a system for your computer call our
Hard-Line Hot-Line at 1-800-527-1222,
We will also give you the name of a nearby authorized Percom Data Dealer.
Dealer inquiries are welcome.

(PERCOM []A[AN]

CORWPORAT.I
Expanding Your Peripheral Vision
DRIVES * NETWORKS ¢ SOFTWARE

(214) 340-7081 - 1-800-527-1222 » TELEX: 73-0401 (PERCOM).

18M 18 registered tradanark of Inteenationat Business Machines.  APPLE 15 & reqistered trademark of Apple Computer. Ine..
TRS-H0 18 & registered trademark of Tandy Badio Shack Comp. PHD s a regisiered trademark of Prercom Data Corporistion
COPYRIGHT 1983 PERCOM DATA CORPORATION




Spreadsheet Programs Help
to Simulate Digital Logic

)

I enjoyed Robert McDermott’s “Simula-
tion of Simple Digital Logic through a
Computer-Aided Design System” (Janu-
ary 1983 BYTE, page 396). However, ex-
actly the same results can be achieved
with considerably less effort using the
built-in Boolean functions of one of the
popular electronic spreadsheet programs.
I have not seen this application of these
versatile programs described elsewhere in
print.

As in McDermott's article, complex
digital structures such as D or JK flip-flops
can be built up out of gates, simulated by
Boolean expressions. Once a library of
these structures is built up, the spread-
sheet program can store them, and they
can be moved about and replicated to
form more elaborate structures. Used this
way, spreadsheet programs have the same
limitations as McDermott’s program:
modest size and no way to handle hard-
ware considerations such as gate propaga-
tion delay. In addition, care must be taken
with feedback loops. However, for the
casual user, simulating digital logic with
one of these popular programs is far easier
than adapting and validating
McDermott's program.

Stephen R. Troy
717 Cottonwood Dr.
Severna Park, MD 21146

Better Software
Through Engineering

Allow me to congratulate Daniel Ross
on his excellent (succinct) letter (February
1983 BYTE, page 26). 1 agree with him
completely when he contests Jerry
Pournelle’s defense of software hacking.

Having spent many years hacking away
at my own codes and those of my fellow
hackers and watching in embarrassment
the inevitable and untimely crashes of
those programs, I learned painfully that
hacking creates programs that are at best
unreadable and at worst unreliable. The
(mal)practice is so prevalent and its results
so uniformly bad that software main-
tenance costs are astronomical, and most
people have come to assume that all pro-
grams have bugs. In fact, widespread
hacking undermines the technical and

8  May 1983 © BYTE Publications Inc

Letters

ethical advancement of the software in-
dustry.

It is my contention that there will never
be a credible software-engineering profes-
sion until we can guarantee the perfor-
mance of our programs the same way a
structural engineer guarantees that his
bridge will stand. A hallmark of a profes-
sional is his legal responsibility for his
product. Just as we can sue the physician
for malpractice, we can sue the profes-
sional engineer if his bridge falls down.
Has anyone ever tried to sue a program-
mer whose program did not work?

It has been my repeated experience that
the only programmers who can guarantee
that their codes will work are those who
are skilled and disciplined enough to
engineer their software. Using rigorous
and systematic techniques to complement
their creativity, these programmers work
hard to produce a professional-quality
program, a correct program, a program
that can be reviewed by other profes-
sionals as well as coded in a reliable and
maintainable fashion. When the profes-
sion climbs out of the mud, these people
are the ones who will be able to take full,
legal responsibility for the work they do.
The hackers will have to find another way
to make a living.

Robert B. Dial
Comsis Corporation
Wheaton, MD 20902

Benchmark Surprise

In the November 1982 BYTELINES col-
umn (see “Latest 32-Bit Microprocessor
News,"” page 542), it was reported that
someone at Berkeley had run benchmarks
on several 16- and/or 32-bit microproces-
sors and then rated them, with a DEC
VAX (what model?) being a 1.00.

Surely Intel Corporation's iAPX-432
can do better than 0.05, when the 8-MHz
Motorola 68000 got a 0.6, even if the 432
was running at half the speed of the
68000. Even the 8086 at 5 MHz got into
the tenths.

Thanks for the great magazine; I'll keep
my subscription going forever at this rate.
Tell Steve Ciarcia not to forget his
MPX-16 after these first three articles;
well be wanting more. How about a
special graphics terminal, based on one of
the new high-resolution chips, that could

be plugged into the MPX-16's (or IBM
Personal Computer’s) peripheral slots?

Rex E. Felsman
PSC #2 Box 13508
APO San Francisco, CA 96367

The Sieve Revisited

We read with great interest the January
1983 BYTE article by Jim Gilbreath and
Gary Gilbreath, “Eratosthenes Revisited:
Once More Through the Sieve” (page
283). Of particular interest to us was
the inclusion of an APL solution. We
recognized that this APL was of a
nonstandard syntax. Typically (per the
APL of STSC, 1. P. Sharp and Associates,
and the ANSI APL Standards
Committee), within a statement, inter-
pretation occurs from right to left; but
when there are multiple statements per
line (statements are separated by the ‘o’
symbol), these statements are considered
for interpretation from left to right. The
published APL solution required right-to-
left line execution.

We transposed the published APL as
follows:

v THEIRAPRIME N

[R] BeI¢d & FTReNPO

[2] Li:PRe(~FTR)/N

[31] S (NCEXRePRLI¢I+1])/END

[4]1 ST:PTR¢PTRv(EpO),6 B¥Np, By NpipEt1
[5] LA

(61 END:FR

v

We were then able to give it a try on
The Upjohn Company’s IBM 3081 run-
ning I. P. Sharp and Associates’ Spring
1982 release of APL under the IBM MVS
operating system. A couple of full runs
yielded processor times of around 256
milliseconds for an N of the first 8191 in-
tegers. After looking at the resulting list of
primes we noticed a few nonprimes; ob-
viously 8190 is not prime, nor are the
more subtle 8133 (79 X 103), 8159 (41 X
199), and 8189 (19 X 431).

The above results put us into a debug
mode, but as is often the case, debugging
turns into a rewrite. We would thus like to
submit an alternate APL solution that we
believe rivals (beats) the best of the com-
piled or interpretive languages for speed
of execution and memory requirement:



Smart.

For outstanding performance and unsur- of visual attributes, including blink, blank,
passed value in a microprocessor-based CRT, underscore, reverse video on a per-character
the smart money is on the TTX-3000. basis, and much more. And, with its 128

The TTX-3000isawizard whenitcomesto ~ ASCII character set—including 32 displayable
performance. Built-in editing permits fast, control codes—the TTX-3000 is compatible

simple manipulation of with many micro, mini,
text and data input. Ten and large mainframe
dedicated function keys - computers.

The price? Only
$599, suggested list.
To find out more
about the impressive
TTX-3000 smart
terminal, write or call
us right now.

It's the smartest move
you'll ever make.

speed terminal operation.
The 24-line, 80-character-
wide display also features
a 25th status line for
rapid verification of
communication mode.
The TTX-3000 offers

a remarkable selection

TTX

Teletex Communication Corporation
3420 East Third Avenue

Foster City, California 94404
415/341-1300 TX: 349420

Circle 446 on Inquiry card.



Letters

v QURAFRIME N

(R ] FeNpREY % NSE€LO.5+N%0.5

L2 L1 :3(NSCReR+(RIFIVIIALL
31 FeFaChpt ), B¥Np - (=41 & L4
[41 L2:pFeP/N

v

When we set our function loose on the
first 8191 integers it required around 57
milliseconds to find all primes (approx-
imating the time required for the first 10
iterations would thus be 57 X 10 + 57 =
22 milliseconds). Artificially stopping our
solution at 10 iterations (rather than let-
ting it stop at the square root of N, the
largest integer) produced processor times
around 30 milliseconds.

Our solution reduces the execution time
by:

1. working primarily with a bit string,
N bits long, rather than the entire list
of N integers. This reduces both the
execution time and the memory re-
quirement (note: we were able to
search the list of primes up to 792353
in only 300,000 bytes of work space,
including space taken up by the pro-
gram).

2. working with more efficient and
fewer bit-string generators and
primitives, and

3. taking the square root of the ending
integer (used to test end of iteration)
only once before the loop rather than
taking the square of each newly
found integer.

We hope that we have saved the name
of APL by showing that although it is an
interpretive language (and our processor
time represents both interpretation and
execution time), it can produce a fast,
memory-efficient, and succinct solution.
One additional benefit is the flexibility of
this solution—without modification (or
recompiling, linking, or loading) it may be
used to locate primes in variable lists of in-
tegers from 1 to N where N < 792353.

Michael C. Rowe, Ph.D.
Donald F. Stoneburner, Ph.D.
The Upjohn Company

7000 Portage Rd.

Kalamazoo, MI 49001

You might like to add the following
data to your prime-number benchmark
database (see the September 1981 BYTE,
page 180, and the January 1983 BYTE,
page 283). I ran the Sieve of Eratosthenes
program on the Apple Il in Micromotion
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FORTH (200 seconds) and Manx C tai-
lored for Apple DOS (400 seconds). On a
Data General MV/8000, using FORTRAN
77, 1 got a benchmark time of 2.2 seconds.

The Manx version of C that I used em-
ploys a p-code interpreter.

John Figueras
65 Steele Rd.
Victor, NY 14564

BCD Conversion
Better by a Bit

I am a programmer specializing (for the
moment) in Apples and working mostly in
assembly language, and I find the
machine-code program examples in your
magazine a fascinating source of enter-
tainment. I always look forward to the
chance to analyze them. However, I
found a few irregularities in listing 1 of Pat
Coghlan and George White's “Another
Binary to BCD Conversion Routine”
(January 1983 BYTE, page 387). Unless
the user has some code located at hex-
adecimal 1003, line 1440 (JMP $1003)
should be changed.

The use of indirect indexed addressing
would have eliminated the need for the
use of location hexadecimal 56 in lines
1740 and 1750. Line 1750 could have been
replaced with ADC (BCD),Y and line
1740 could have been eliminated. This
would also save two clock cycles per itera-
tion. Also, the comments in lines 2040 and
2050 state that the incoming carry will be
added to the entire BCD (binary-coded
decimal) field.

The incoming carry is the most signifi-
cant bit from the last state of the binary
field. However, the PBCD routine (lines
2070 through 2140) deals with only the
least significant byte of the BCD field.
Furthermore, on the first call Yo this
subroutine, the BCD field is cleared to
zeros, and for all other calls the BCD
tield has just been added to itself. This
means that the BCD field will be either
zero or an even number, and in either case
the least significant bit. will be zero.

Because the maximum value added to
the BCD field by this routine is one and
the least significant bit is always zero, no
carry is ever possible. The BCC (branch
on carry clear) following the add will
always be taken. This causes the BPL
(branch on sign flag equals zero) in line
2130 to be always bypassed. 1 have im-
plemented this routine with the indirect

indexed addressing in line 1750 and with
lines 2120 and 2130 deleted, and the
routine still seems to work accurately.

Carl Haddick
Rte. 1, Box 215
Mexia, Texas 76667

Apples and Fords

In the letters column of the February
1983 BYTE (see page 24), Fred K. Fox
draws an analogy between the Model T
Ford and the microprocessors of today. 1
found an automotive approach relevant
to the Apple Ile and Lisa computers
reviewed in that issue.

Apple’s Jobs and Wozniak (like Henry
Ford) detected a huge, untapped market
and produced a general-purpose machine.
With little competition, it swept the field,
As the public got used to the new
machine, however, people began to
develop more focused ideas about what
they wanted from it. Other makers
brought out models designed to deliver
specific packages of features to specific
market segments, at prices tailored to the
market.

But Ford and Apple misread the
resulting erosion of their markets as a
need to incorporate the specific features of
their competitors into their “universal”
machines. Hence Ford tinkered with the
Tin Lizzie, and Apple came up with the
Apple II Plus and now the Apple Ile. But
still, when most people look at the
market, there always seems to be a
specialized machine that delivers features
a little better suited to their specific needs,
and/or at a little better price. The
machine that sets out to be a jack-of-all-
trades winds up being the master of none.

Lisa, on the other hand, seems
analogous to the Delorean. Both were
designed as “machines of the future,” em-
bodying all sorts of bells and whistles that
technophiles had been daydreaming about
for some time. Most people agree that
they’re mighty fine machines, with
features that it would sure be nice to have.
Then they look at the price. After picking
their jaws up off the showroom floor,
they decide that they can somehow live
another few years without those features,
and go buy some other model.

Erwin S. Strauss
9850 Fairfax Square #232
Fairfax, VA 22031 m

Circle 239 on Inquiry card, wee=p



TOUGH TO OUTGROW

Its no surprise s0 many businesses today are using our
CompuStar” multi-user microcomputer. All sorts of
businesses, those at the top and those on the way, know
that only CompuStar can give them the big system
performance theyll need as they grow. And they know
that only CompuStar can deliver that performance at a
fraction of the cost of most other systems.

CompuStar' solves the small business computer
dilemma. If’s ideal for those first time business users who
need only single-user capability. But it's also perfect
when those small businesses grow into large
corporations. That's because CompuStar is truly
expandable. .. all the way up to 255 workstations. each
with its own processor and internal computer memory.
And that means fast, fast response, even when many
users are on-line at the same time.

Whether you're a small business with big plans or a big
business with an eye for economy, CompuStar® has the
performance and versatility that's tough to outgrow. . . the
price/performance ratio that's impossible to beat!

“‘Merosoh s tiagemack ol Microsoh Com
tReqstered traderrark of Digitas Research

CDRPORATE HEADUUARTERS 2300 BROAD RIVER ROAD » COLUMBIA, SOUTH CAROLINA 28210 « (BO3) 798-8100 » TWX B10-666-2115

STANDARD FEATURES

® 350K/750K/1.5 MB workstation disk capacities

® 64K RAM and twin processors in each workstation

® An easy-to-read 12-inch non-glare screen

® Operator convenience features—numeric keypad and
visual text highlighting

® Microsoft® Basic

® CP/Mt operating software

@ Truly multi-user and multi-processor

STORAGE OPTIONS

® 10 MB-—-compact, low-cost and tabletop

#® 96 MB--80 fixed and 16 removable megabytes
@ 144 MB-reliable, rugged Winchester storage

CompuStar’ is built and backed by the company that's
been in the microcomputer business as long as
microcomputers have been in business. Would you trust
your business to anything less? CompuStar. Tough to
beat. Tough to outgrow!

.
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NEW-PRICES!

We made business computing affordable.

WORDPROCESSING
MICROPRO
WORDSTAR $279
MAILMERGE. .. Lo
SPELLSTAR).... s aiuis i iss 554 E@wirig somrryvsirgass
FINAL WORD
MATH® it e e e
SORCIM
SUPERWRITER ........ooiiiriinieiiiaaeanns $249
SPELLGUARD ... ....ooeceiiiinnneiannesns 129
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VISIWORD ...voieeeeeieeinireiaiaiannn
VISISPELL v istm s ¢ v adidibiut ! - tidin s avgmvem CALL!
PERFECT SOFTWARE
PEREECT WRITER . uviivs annisnevrbidrossnn s $199
PERFECT SPELLER ......covvceeeercanasann s 139
SILILCON VALLEY
WORDHANDLER . .......ccvveiinieaannrinn. 139
LISTHANDLER ... ... .uemneeieeeeeaiiannss 69
LIFETREE
VOLKSWRITER $155
T/MAKER
T/MAKERMU ... ooooiiieiiiiiaeeaiiiiannaes $1
LANGUAGES
MICROSOFT
APPLESOFT COMPILER. . .....oonieeeinnens $1 ;9
BASIC COMPILER .......ovveevnnicenaneeneens 289
BASIC INTERPRETER .. ........covoenmnnannnnn. 259
TBO ..o irseenaneranie e eeaeeaans 89
FORTRAN BOCOMPILER ..........ccnvvnennnns 149
FORTRAN 80 COMPILER. ...........cveeecnnen 349
COBOLCOMPILER. .........ovvennnnnnincnnnns 549
COBOLCOMPILER. ... ......ovnmeenneaennnns 529
MACRO ASSEMBLER . .........c.cooumeeennninn 199
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VIDEOTERM/SOFTSWITCH/INVERSECHIP . ..... 299
COMPUTERS
CALIFORNIA COMPUTER SYSTEM. P
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5" DOUBLE SIDED .
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MAXELLS ARE BOTH SINGLE AND DOUBLE
DENSITY AND COME WITH A LIFETIME WARRANTY.
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SUPERCALC.. ..
SUPERCALCII

VISICALC. .......
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PROWRITER(S) . ... a3

PROWRITERII(P) ..
PROWRITERII(S) ..
F10(P)...........

6 MONTHS WARRANTY. MICROHOUSE IS
AN AUTHORIZED C. ITOH REPAIR CENTER.

MICROPRISM. .« a6 4c bbb abimidyaind.s v.obmmod dab
PRISM 80/SPRINT ..
PRISM 132/Sprint ..
GRAPHICS OPTION ..
SHEETFEEDER.................oc0nnn

GEMINI 10 sbka maimi oo b o b3 avs solnid dmu san’s o $3
GEMININS (oorisnosstaiesnssssssinonsesptmens 52

NEC
T7-TOSRO. icivrmansmosin bhsbvinh b bbmbssas $2499
77-30PRO .. ..2499
35-10SRO . 1595
35-90R0 . .« suviss

35-50 SHEET FEEDER .
35-50 TRACTOR

MICROLINEB0. .w:uisinuanaiskishasbaiassaeess $359
MICROLINE 82A .. o
MICROLINE 83A ..

MICROLINE 84P ...

MICROLINE 92. ..
MICROLINES3 ....................

DATABASE/GRAPHICS

INFOSTAR
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Call Toll-Free: 1-800-523-9511
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BUSINESS SOFTWARE FOR LESS.

PEACHTEXT 5000 PEACHTREE SOFTWARE
THE NEW GENERATION WORDPROCESSOR FEATURING PROOFREADER (SPELLING),
RANDOM HOUSE THESAURUS, PEACHCALC, DATA LIST MANAGER, ALL IN ONE & ALL
FOR A GREAT PRICE. CALL FOR ADDITIONAL FEATURES.

LIST PRICE: $395.00 MICROHOUSE PRICE: $249.00

INFOSTAR

Micropro's Database Management System not only combines the already renowned features of
Datastar and Supersort but also features a report generator. This means you can enter, sort, retrieve,
organize, and print data quickly and easlly...and with no need to program! But that's not all...you
can edIt your reports with Wordstar.

LIST PRICE: $495.00 MICROHOUSE PRICE: $279.00

dBASE I/ 2IP ASHTON-TATE
A powerful, yet easy-to-use data management system. in constructing and manlpulating numeric
and character Information files, you CREATE databases, APPEND new data, UPDATE, MODIFY and RE-

PLACE flelds, records and entire data bases. Its special feature allows you to SORT, EDIT or DISPLAY
a database directly from the keyboard, or program menus and programs to support your speclfic

applications.
LIST PRICE: $700.00 MICROHOUSE PRICE: $529.00
ACCOUNTING PLUS SYSTEMS PLUS, INC.

A field proven, fully-Integrated accounting system offering elght moduies, all operating on both
CP/M and MP/M. Avallable modules Include General Ledger, Accounts Recelvable Sales Order Entry,
Accounts Payable, Purchase Order Entry, Inventory, Payroll, and Point of Sale. Accountlng Plus Il for
Applell. CALL FOR CONFIGURATION AND PRICING!

MEDICAL MANAGER

The MEDICAL MANAGER Is a powerful office management tool for running all the accounting func-
tions of today's medical office. This menu driven program can maintain muitiple doctor practices,
generate all financlal reports, allow automatic third party insurance blilling and has password pro-
tection for data security. Every medical practice should have this valuable program

LIST PRICE: $3500.00 MICROHOUSE PRICE: CALL!

MEMORY SHIFT NORTH AMERICAN BUSINESS SYSTEMS, INC.
with MEMORY SHIFT you assign specific amounts of memory to 9 partitions or screens all of which
can contain a different program. Say you're typing a document in a wordprocessor and you'd like to
Include some calculations. Simply push a key and call up screen 6 which contains your spreadsheet.
Do your calculations and automatically incorporate them Into your document. IT'S LIKE HAVING 9
IBM'S IN ONE. CALL MICROHOUSE FOR MORE INFORMATION!

MICROHOUSE PRICE: $95.00

CP/M is a registered trademark of Digital Research Inc., IBM is a registred trademark of International Business Machines, Apple Is a

registered trademark of Apple Computers.
Prices may vary with different formats. Not all programs are avatlable for all formats. All prices and specifications are subject to

change without notice. Please call or write for specifics.

DEALERS INQUIRIES WELCOME FOR TECHNICAL SUPPORT CALL 215-868-4133.

- ~—=SPECIAL PACKAGES$$

COMBINED LIST PRICE MICROHOUSE PRICE
WORDSTAR/MAILMERGE /SPELLSTAR $945.00 $444.00
WORDSTAR/MAILMERGE 695.00 349.00
WORDSTAR/MAILMERGE/ INFOSTAR 1190.00 589.00
dBASE 11/ DUTIL 799.00 555.00
dBASE II/DUTIL/QUICKCODE 1094.00 679.00
dBASE Il /QUICKCODE 995.00 599.00
GRAPHMAGIC/VISICALC 339.00 249.00
WORDHANDLER/LISTHANDLER 289.00 199.00
FASTGRAPH/VISICALC 545.00 345.00

MICROHOUSE _

/
fA\% Your Micro-Computer People!

1444 Linden St./P.O.Box 499, Dept. 201,Bethlehem,PA 18016

5""'“ Circle 306 on inquiry card.



Little Big Computer
The TRS-80 Model 100 Portable Computer

Rich Malloy, Technical Editor

Way back in 1977, Radio Shack introduced the TRS-80
Microcomputer System, a computer we now know as the
Model 1. It was not the first microcomputer to become
available, but it was one of the first complete computer
systems to be offered to the general public. The Model |
subsequently spawned a whole line of microcomputers.
The familiar gray-and-black motif became a standard
feature of small businesses all over the country, and
Radio Shack became one of the country's leading com-
puter manufacturers. Now, six years after the Model I,
Radio Shack releases the TRS-80 Model 100 (see photo
1), which by its small size, its off-white color, and its
easy-to-use features seems to signal a new direction for
the Texas company, a direction that may prove to be as
significant as that of the original Model 1.

Photo 1: The TRS-80 Model 100 Portable Computer.
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In brief, the Model 100 is a big computer in a little
package. It features a large (8-line by 40-character) LCD
(liquid-crystal display), a standard-size keyboard, a low-
power version of the 8085 microprocessor, 32K bytes of
ROM (read-only memory), 8 to 32K bytes of RAM (ran-
dom-access read/write memory), and a cassette interface,
It also includes a built-in direct-connect modem with
auto-dial and auto-log-on capabilities, an RS-232C serial
port, a parallel printer port, a real-time clock/calendar,
and even an interface for a bar-code reader. And that's
just the hardware. The built-in software includes an easy-
to-use text editor, a Microsoft BASIC interpreter, a com-
munications program for the modem, and an address-
book and appointment-schedule program. This all comes
in a box that weighs less than 4 pounds and is smaller
than the manual for the Model I. The
price ranges from $799 to $1134,
depending on the amount of memory
you need. Overall, this is a well-de-
signed, integrated machine that
should prove to be very useful to a
large number of people.

The Model 100 is not perfect for
everyone, however. Serious hard-
ware hackers will be frustrated by the
inability to swap boards. Software
enthusiasts will want more RAM and
some disk storage. And professional
writers will need a larger display and
a lot more memory. Taken in its own
context, however, the Model 100 is
an extremely successful design. It
should be quite useful for three
groups: businesspeople who need a
portable workstation, advanced com-
puter users who need a portable ter-
minal for their main system, and



Testdrive

our’ motse.

It’s no secret. This is certainly “The Year of
the Mouse.”

And the uproar is justified.

This “see and point” interface is the most
natural, powerful and efficient way to interact with
your computer.

And Mouse Systems’ optical PC Mouse, now
available with software support for the IBM PC,
is easily the best of its breed; easily the best at
making your computer user-

friendly. .
Grasp The Future m‘?'_ﬂ__~' =
of PC Technology | b

Slide our PC Mouse across
its deskpad. It’s optical. There
are no moving parts. Your
cursor instantly moves across
your CRT in response.

No other device gives you
such total, accurate control
over cursor positioning.

The ergonomically designed PC Mouse is so
smooth and natural in its movements, you’ll soon
be using it almost subconciously.

Your attention can thus remain on the screen
and not on the keyboard, and your concentration
will be increased
dramatically.

PC Mouse lets you
use this new freedom to
take full advantage of
today’s “visual” software
products.

(For a truly enlight-
ening experience, ask your
dealer to demo PC Mouse
with IBM’s Personal
Editor.)

PC Mouse vs.

The Keyboard

Named Mini/Micro’s
most significant new prod-

uct of 1982, PC Mouse lets
you bypass your keyboard

b )

—-_ o

Slim, compact size allows
brisk moves in any direction.

n
(I

VisiCalc is a trademark of VisiCorp.
Wordstar is a trademark of Micro-Pro, Intl.
IBM and PC are registered trademarks of International Business Machines.

for instant menu selection and function activation.

And PC Mouse requires no changes in your
existing software. All cursor-related functions
in Wordstar, VisiCalc, and other popular programs
are replaced by the mouse.

In one darting stroke, you eliminate the pon-
dering and second-guessing of typing complicated
command codes.

For systems designers and OEM’s PC Mouse’s
potential is staggering.

Simplicity, Itself

Just attach the PC Mouse to your PC’s RS-232 port.

Each of the three buttons is user-programmable,
giving you nine different
functions at your fingertips.

And our software compat-
ability assures instant system
integration and simple start up.

Get It Now

PC Mouse is immediately
available for $332.00 including P ouse keeps your
control software and all necessary ;"f)’g"’{zg;;',i‘;'ﬂ‘;;"'
hardware for your IBM PC. '

For ambitious software developers, the
optional $40.00 MouseWindow™ software package
includes routines to do
high resolution graphics
and “pop-up” windows.

An OEM version of
PC Mouse can also be
supplied in quantity now,
configured to your custom
specifications.

For more details see
your dealer, or contact
Mouse Systems at 2336H
Walsh Avenue, Santa Clara,
CA 95051. Telephone (408)
988-0211 or Telex 467848.

Motise
Systems

Making Computers User Friendly.

Circle 317 on inqulry card.

© 1983, Mouse Systems Corporation.



Photo 2: A close-up of
the liquid-crystal display
of the Model 100. The
display size is 8 lines by
40 characters (64 by 240
pixels).
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Photo 3: The complete character set of the Model 100.

novices who want to experiment with a useful, powerful
computer for a fairly modest cost.

Physical Dimensions

Because desk space tends to get crowded and briefcases
rapidly fill, the size of a portable computer is a key fac-
tor. As for the Model 100, if you can make space for a
standard 3-ring binder, you have more than enough
room for this machine. The dimensions are 11% by 8% by
2 inches, similar to the Epson HX-20. The weight is 3
pounds, 14 ounces.

The computer’s case is off-white, a color that is becom-
ing popular with Radio Shack. The top of the unit shows
the display, a low-battery indicator, and the keyboard.
On the right side are an on/off switch, a dial for adjusting
the LCD’s brightness, and an AC adapter connector. On
the left side are the bar-code-reader connector and two
switches for the modem (direct/acoustic and originate/

16  May 1983 © BYTE Publications Inc

Susten Feuisy:

The

TRES=86G Model 1688

PARTE  LANEL  [IliNT (LALEE

L% | | A S
The TRE-80 Mode] 100

Photo 4: The Model 100's keyboard.

answer). The rear panel contains the phone connector,
the cassette connector, a printer connector, an RS-232C
connector, and a well-protected Reset button. The bot-
tom of the unit features the battery compartment, a com-
partment for an expansion ROM module and an external
bus connector, and a RAM power switch (to be turned
off cnly when the machine will not be used for an ex-
tended period).

The Display

The first thing you notice about the Model 100, besides
its size, is the LCD shown in photo 2. The Model 100 can
display 8 lines of 40 characters each. That's a little less
than half of the typical home computer screen. It also can
display graphics with a resolution of 240 by 64 pixels.
Each character is composed of a 5- by 7-pixel area.
Lowercase descenders on letters such as p and q make use
of the row of pixels below the character area that is nor-
mally used to separate lines. The bottom line of charac-
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& 4
Image achieved by DGS' CAT 1600 Series
color video graphic workstation. Picture
courtesy of Digital Graphic Systems, Inc.
See story below.

GRAPHICS:
NOW MAX-IMIZED

CANOGA PARK —March 30, 1983 —The
decreasing costs and increasing density of
memory made possible the present boom in
digital graphics. Graphic systems designers
are now able to take another major step with
the introduction of MAX-M, a one megabyte
memory board for $1983. As large size sys-
tem memory and multi-megabyte Virtual
Disk, MAX-M opens up major new low cost
implementations.

Wayne Maw, Director
of R&D for RGB Dynam-
ics, Salt Lake City, Utah,
reports, “My application
is dependent on speed.
With the Macrotech dy-
namic board, 1 have the
needed speed” The RGB
system is a Z80-based,
high resolution color directory system for
shopping malls, due for April release.

Empirical Research Group of Kent, Wash-
ington, creates a state-of-the-art high
resolution color video graphics system by
integrating their fast 68000 computer, Macro-
tech system memory, and the color video
image processor from Digital Graphic Sys-
tems, Inc., Palo Alto, California. Radcliffe
Goddard of Digital Graphics states, “High
speed image processing requires large system
memory to provide instantaneous display
frame paging”’

The demand for MAX-M by the graphics
industry was nearly instantaneous following
the initial Macrotech announcement.

MAX—256K to 1M
S-100 Memory

CANOGA PARK —March 30, 1983 —Mike
Pelkey, Macrotech International president, to-
day released details of the revolutionary
MAX line of S-100 memory boards. Pelkey
stated: “IEEE-696 now has a new standard
for dynamic memory. The MAX product line
offers 256K to 1M, at a price that ranges down
to less than $0.00023 per bit” Pelkey contin-
ued, “The MI product line now includes our
ultra fast (70 ns) 128K static memory, with
battery backup capability, plus the 150 ns
dynamic memories—in every 128K step from
256K through IM (1024K) bytes, and add-on
kits to permit field upgrade of sizes”

The extreme density of the MAX family is
made possible through the use of proprietary
PALs (programmable array logic). Also stated
as available for add-on to any size MAX is

SIZE P/N PRICE
Static Memory 128K 128-ST $1232
Dynamic Memory 256K MAX-256 $1108
24-bit 384K MAX-384 1292
Addressing 512K MAX-512 1647
768K MAX-768 1815
896K MAX-896 1899
M MAX-M 1983
With 16-bit M3 Addressing option, add $91
FROM/TO P/N PRICE
Upgrade Kits 256K/384K MKT-2/3 $ 192
256K/512K  MKT-2/5 692
256K/768K MKT-2/7 876
256K/896K MKT-2/8 967
256K/1M  MKT-2/M 1060
3B4K/512K MKT-3/5 600
384K/768K MKT-3/7 784
384K/896K MKT-3/8 876
384K/1M  MKT-3/M 968
512K/768K MKT-5/7 284
512K/896K MKT-5/8 376
512K/1M  MKT-5/M 468
768K/896K MKT-7/8 192
768K/1M  MKT-7/M 284
896K/1M  MKT-8/M 192
M3 option MKT-M3 121
Software (provided on 8" disk)
Virtual Disk for MP/M |I* and CP/M 2.2,
CP/M 3.0* Bios modules,
CP/M memory tests $ 25
Manuals (sold separately)
128/ST $ 156
MAX Technical Manual 15

Macrotech’s popular M3 memory mapping
architecture. M3 permits the 16-bit address
space of an 8-bit processor to be dynamically
mapped in 4K pages into as much as 16 mega-
bytes of physical memory.

Parity error detection and 8/16 bit data
transfer capabilities are provided as standard
on the MAX series memory board. kil

Software for M3
Available

BURBANK —March 30,
1983 —"M3 bank switch-
ing for 8-bit processors
is much more useful with
the new creative systems
programs;’ states Dan
West of Westcom Sys-
tems Inc. MP/M I1* disk
intensive applications
are greatly improved with the new Virtual
Disk routines now available through Macro-
tech OEM’s and dealers for their M3 mem-
ory boards.

Westcom Systems, as the software consult-
ing firm for Macrotech, has also provided sub-
routine listings to easily incorporate M3
mapping into the new CP/M 3.0* (CP/M
Plus*) Bios module. The advantages of CP/M
3.0* with disk buffering, hashed directories,
and user program expansion go hand in hand
with Macrotech’s flexible “bank switched”
memory capabilities.

All Macrotech software and manuails
are available through Dan West's
Compuserve account #70250,102.
Leave comments/questions as E-Mail.

These new techniques can combine the
above features with custom needs of the
future, such as printer buffering, multi-page
display and memory-intensive graphics dis-
plays.

The software listings are included in the
Macrotech memory board manuals and are
optionally available on 8" diskettes. bl

*CP-M 3.0. CP/M Plus. and MP/M 11 are registered trademarks of Digital Research Inc.
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At a Glance

Name
TRS-80 Model 100 Portable
Computer

Manufacturer

Radio Shack

One Tandy Center
Forth Worth, TX 76102

Uses

Portable word processing,
programming. and
telecommunications

Dimensions
11% by 8% by 2 inches
{3 pounds. 14 ounces)

Features

8-line by 40-character liquid-
crystal display. full-size, full-
travel keyboard, 8085
microprocessor. 32K bytes of
ROM, 8K to 32K bytes of

Software

Text editor, BASIC interpreter.
communications program,
address-book program, and
appointment-calendar
program

Documentation
Reference manual: 200
pages. spiral-bound
Pocket manual: 40 pages

Price

8K bytes RAM: $799
24K bytes RAM: $999
32K bytes RAM: $1134

Options

Phone connector ({$19.95).
printer cable (S14.95).
cassette cable {$5.95). and
acoustic adapter for modem
{approximately $50, to be
available 3rd quarter 1983)

RAM, cassette interface, built-
in direct-connect modem, RS-
232C interface, paraliel printer
interface, real-time
clock/calendar, bar-code-
reader interface, and
piezoelectric tone generator

ters can be used either as part of the display or as a line of
labels for eight function keys.

The full 96-character ASCII (American National Stan-
dard Code for Information Interchange) set can be dis-
played along with 128 extra foreign and graphics symbols
(see photo 3). Some of these graphics symbols are non-
standard and cannot be printed on Radio Shack printers.
Reverse video characters are available, but apparently
not through BASIC.

The screen contrast is fairly good, but decreases quick-
ly as you move away from an optimum viewing angle of
about 60 degrees from the horizontal. Contrast can be ad-
justed with a dial on the right side of the machine. I had
no problem reading the display whether it was on a desk
or on my lap. The LCD does tend to reflect ceiling lights,
however, and this could be a problem in certain offices.
Placing the unit on your lap should solve this problem
somewhat.

As in most displays, scrolling is done line by line,
rather than pixel by pixel (smooth scrolled). The display
seems a little slower than most video displays, but not
objectionably so. Although the display is smaller than
the typical home display—and a great deal smaller than
the typical 80 by 24 office display—I grew accustomed
to it fairly easily. It is a very good size for menus.
The main problem occurs with tabular material wider
than 40 columns. But tables tend to be a problem on all
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machines, and fortunately such tables do not occur fre-
quently in general correspondence.

The large size of the characters and the nonflickering
quality of the LCD caused me much less eyestrain than
the usual cathode-ray tube display.

The Keyboard

The second most obvious thing about the Model 100 is
its full-size keyboard (see photo 4). While the display is
obviously limited by the small size of the unit, the key-
board exhibits few signs of compromise. In fact, it is one

\While the Model 100's display was

obviously limited by the small size

of the unit, the keyboard exhibits
few signs of compromise.

of the nicest keyboards I've used on any machine, large
or small.

Most of the keys are in the standard Selectric-style ar-
rangement. The Backspace, Control, and Return keys are
in their usual places. The cursor control keys are located
just above the Backspace key and are arranged in a
horizontal row (L-R-U-D). This cursor key arrangement
is fairly common, but I much prefer a diamond arrange-
ment for these keys.

The keyboard is controlled by its own microprocessor,
and it has a good type-ahead buffer. No matter how fast |
typed, no characters were dropped. Key repeat is also
provided.

Special shift keys marked Code and Graph allow you
to key in all 256 of the Model 100's characters directly
from the keyboard.

Twelve function keys are located above the main key-
board. Four of these are permanently marked and have
constant functions in all the application programs that
come with the machine. “Paste” works as a Block Insert
key; “Label” turns the line of function key labels on and
off; “Print” is used to print either the contents of the
display or an entire file; and “Break/Pause” either ter-
minates or temporarily halts execution of a process,
depending on whether the key is cap shifted or not.

The other eight function keys are programmable and
are not permanently labeled although they tend to have
the same function in each application program. This is a
good design feature. As mentioned previously, the bot-
tom line of the display can be used as a label for these
keys. Unfortunately, the labels do not line up exactly
with the keys. These keys also have interrupt capabilities
that could be put to use by advanced computer users.

A "Num” key converts some of the keys into a slanted
numeric keypad. Because I'm not a numeric touch-typist,
I couldn’t test how easy this strange configuration would
be to work with. If a numeric keypad is important to
you, I suggest you test this keypad in the store to see if
you can work with it.

Circle 219 on inquiry card. =p



IBC MIDDI CADET™ ALTOS ™ ACS 8000-10

Maximum Users Q Maximum Users 4

Disk Storage 20 MB Disk Storage 10 MB
Memory 256 KB** Memory 208 KB

CPU Speed 6 MHz CPU Speed 4 MHz
Benchmark (tiapsed time) 1:44 Minutes*® Benchmark iapsed time) 5:03 Minutes*
List Price $7495.00 List Price $7995.00

The IBC MIDDI Cadet is better, faster and less expensive than the ALTOS ACS-8000-10 and
others. That's why we call it the heavyweight performer.

Because the MIDDI is completely software compatible with ALTOS, ONYX™, Dynabyte™ and
others using CP/M™ 2.2, MP/M™ Il or OASIS™, you can transport your applications software to the
MIDDI without modification. So why not take the benchmark test yourself.

If you are an OEM, system integrator, multiple end user, or dealer for any of our competitors,
send a copy of your application program to IBC. We will run your software on the MIDDI without
modification and give you the elapsed time in minutes. You be the judge. If it really is faster
than your current hardware and it is, then you owe it to yourself and your customers to switch 1o
IBC.

So remember! When you want a heavyweight performer at a low price, contact:

OUTSIDE THE USA WITHIN THE USA ﬁ;r '
wmeqrale(l Bustness Computers m DISTR.BUTION tv /A\‘\‘
B

21592 Marilla Street 4185 Harrison Blvd.. Suite 301 .

Chatsworth. CA 91311 Ogden. UTAH 84403 Four usarflunder ORI :

(213) 882:9007 TELEX NO. 215349  (801) 621-2294 + Upgrodeable 10 812 KBytes s T € 1/1(‘ ”'

AOS v a rademvark of ALIOS Cormnputor Sytems, ONYX s a ademark of Onyx Systermns In DWYNARYIE 1s 0 haciemark of Dynabvte Business I‘ ; ||I ﬁ: 1 . .

Computers, CIIM & MPIM ate frademarks of [ngital Reseorch, and OASIS 1s o rademark of Phase One Systerns SR S )’
S e e —— L

e— &




Photo 5: Inside the Model 100. On the right side are the under-
sides of the liquid-crystal display (top) and keyboard (bottom).
The left side shows the main circuitry. The modem circuitry is in
the upper left-hand corner. The random-access memory is in the
lower left-hand corner. The 80C85 microprocessor is in the cen-
tral part of the left side.

One slight problem with the keyboard is the sound
each key makes. It's not a click exactly; it’s more like a
pop—a quite audible pop. In fact, a plane full of business
executives typing on these machines might drown out the
engine noise. That, of course, is an exaggeration, but the
key-popping may cause a slight problem in quiet places
such as libraries. Admittedly this is a small complaint,
but if I were Radio Shack I would investigate putting
some type of sound-dampener under the keys.

Systems Strategies/ Communications Division
Specialists in Data Communications Software

225 Wast 34th Strest
New York, New York 10001
(212] 279-8400

* Custom software to allow your product to
Interface networks and emulate other vendors
equipment

* Software that |s Installed and currently being
utllized by computer and terminal
n}nnufactumru on Zllog Z-80, ZB00O, Intel BOBE,
afc.

* Product orlented communlications software
compatible with SMNA, X.25 BSC for product
davelopers to insure timely, cost effective
markatplace antry

* Close contact with your anglnears to adapt our
software to your hardware

* Software In 'C', Pascal and Assamblar
* Migrocomputer systems development
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Processor

The Model 100 uses the 80C85 microprocessor chip, a
low-power CMOS (complementary metal-oxide semicon-
ductor) version of the 8085, which is a well-respected
member of the 8080 family. The clock speed for the
microprocessor is 2.4 MHz. One of the advantages of the
8085 is its extensive interrupt capabilities, which, as we
will see later, are well exploited by the Model 100’s
BASIC interpreter.

Memory

Each Model 100 contains 32K bytes of ROM. This is
used to store a small menu-based operating system and
five application programs. As for RAM, you have a
choice of 8, 16, 24, or 32K bytes. The 8K-byte RAM
machine sells for $799. Each additional 8K bytes of RAM
costs $120 plus a $15 installation charge. Thus, a
24K-byte machine should cost $799 plus $240 plus $15, or
$1054. Radio Shack, however, is offering a special price
for the 24K-byte machine of $999—a savings of $55. A
full 32K-byte machine should then cost $135 more, or
$1134. '

The RAM is of the low-power CMOS type, and it is
protected by its own power supply. This memory is
powered at all times, whether the machine is on or off.
Even after main battery failure, memory power continues
for 8 to 32 days. There are apparently only three ways to
wipe out the contents of memory: letting the batteries run
down and not replacing them for a long time, initiating a
cold start or Reset, or turning off the memory power
switch on the bottom of the machine (which should be
done only when the machine will not be used for an ex-
tended period of time).

As on most 8-bit processor machines, the maximum
addressable memory space is 64K bytes. The memory ap-
pears to be allocated as follows: the bottom 32K bytes of
memory (addresses 0 through 31999) are taken up by the
ROM. The first 8K bytes of RAM fills the top 8K bytes of
memory. Each additional 8K bytes of RAM is installed in
the next highest 8K bytes of memory. The topmost part
of the first 8K bytes of RAM is used by the computer’s
operating system for display memory and to store
pointers for the BASIC programs and document files.
These files are stored in the lowest part of RAM. The part
of RAM between the pointers at the top and the files at
the bottom can then be used for new files or for arrays for
the BASIC programs. With a 32K-byte RAM machine,
you have 29.6K bytes of RAM free; with the 8K-byte
RAM machine, you have only 5.1K bytes of RAM free.

Future ROM modules for the ROM expansion socket
will occupy the same address space as the built-in
32K-byte ROM. You will then be able to switch between
the two banks of ROM available.

Some advanced users may feel limited with only 32K
bytes of RAM. But programs such as the text editor reside
outside of the precious RAM area. Also, the display eats
up very little RAM. The result is that you can use almost
the entire RAM area for document storage.

Circle 474 on inquiry card. s=p
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.~ OPENYOURAPPLETO A
WORLD OF COMMUNICATION

Videx’ new PSIO Dual Function ) .
Interface Cdrd gives you a whole’ ' .

d new world of conwnunication... ® o a
with a whole new ease - »
of operation. =

] _ LI . -

! T'he PSIO allows you to usea Once you've chosen your
printer (parallel output)  * ., . - o options, the PSIO’s highly
dnd a modem (serial /O sophisticated NOVRAM
port) simultaneously, L (non-volatile RAM) will
through use of just one . - remember and perma-
card! But best of all, * . nently save-them. That

| the PSIO makes com- - means you won't have to

| municating through . - L give the same config-
either method worlds . ® urations over and over
easier than it's ever ™ again ... your PSIO will

i been before. o do it for you. And if you

want to change those
configurations, you can
do it through software in-
stead of through the con-
fusing array of switches that
other cards use.

T'he PSIO will work with any’
printer/modem you now hap-
pentoown...and itwill work with
any printer/modem you happen to
purchase in the future. Adaptable!?
Definitely! T
The PSIO is. completely compatible with
BASIC, Pascal and CP/M® systems.

. Tthe PSIO from Videx ... how in the world
ganheudowithout '2' ’

Ihe PSIO lets you
choose from among
an unmatched range of
software-selectable
options, includipg vari-
able baud rate selection,
form width, form length,
auto linefeed, linefeed mask,
Xon/Xoff protocol, lowercase
masking, shift wire mod support,
duplex mode, parity, data format,
video echo mode and aslot echo mode.
PSIO can also open up new worlds for
graphics, since it can reproduce your picture on
any graphics printer.’Rotate your picture, enlarge
it, change it as you wish.

897 N.W. Grant Avenue, Corvallis, OR 97330 503-758-0521 Apple is a registered trademark
ﬁ of Apple Computer Inc.




The machine I used had 32K bytes of RAM, and after
about 25 hours of typing notes and running BASIC pro-
grams, I still had about 16K bytes of RAM left. Even with
the 24K-byte machine, I think I would probably run out
of batteries or things to write about before I ran out of
memory.

I enjoyed using this type of protected RAM. It was a
pleasure knowing that I did not immediately have to save
everything and that whatever [ put into memory would
stay there until I deleted it. Still, on this or any other
machine, irreplaceable files should be backed up.

Power Supply

For a portable computer that depends on RAM for data
storage, the power supply is a crucial issue. On the Model
100, power is supplied by four AA batteries or by the op-
tional AC adapter. Operating life of the batteries is about
20 hours. This time can be shortened if excessive use is
made of the various interfaces (modem, cassette, printer,
RS-232C). Because these interfaces will probably be used
primarily within reach of an AC socket, this power drain
should not be a big problem. The low-battery indicator
lights when 20 minutes of battery power are left. I used
the machine for about 15 hours, making extensive use of
the printer and cassette interfaces, before the low-battery
indicator went on. And then the machine continued for
another hour and a half before it finally died. That seems
to be ample warning to get more batteries.

hange.

Vista, CA 92083

All prives and availsbility subject to

-922-9200°

and we will beat it.
and other major brands.

Mason Computers

Suite 1, 977 5. Santa Fe fAve.

*Outside TA - Qrdar ling only m GAM - BPM PET

1 619 726-T784 [Tal:hnlml aszistance W CA orders subtract 32 00 an orders aver $200.00)
TERMS: Cach check (please include Drivers License No. & relephone no. |, VISA. MASTER CHARGE Call us for

CA residerts add 6% syley fax

l.

We carry all lines of software and hardware for APPLE, IBM, CP/M

software, hardware, and peripherals then call TOLL FREE
UFS shipping charge. ALL PRICES ARE MAIL ORDER ONLY. SHOWRDOM PRICES DIFFER

NO NONSENSE PRICES.
Find the best advertised price in this magazine on
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The Model 100’s volatile memory is protected by its
own power supply, a separate nicad (nickel-cadmium)
battery that is continually recharged by the main bat-
teries or by the AC adapter. When the main batteries fail,
the nicad battery will continue to power the memory for
an extended period of time, depending on the amount of
RAM you have. With 8K bytes of RAM, you have 32
days before the memory is lost. Even with 32K bytes, you
still have 8 days to get new batteries.

Modem

In keeping with its portable nature, the Model 100 was
given extensive communications capability. A key ele-
ment in this design is its built-in direct-connect modem.
All you need is the optional phone connector ($19.95)
and you can plug into any standard modular phone jack.
If a modular phone jack is not available, you can use an
optional acoustic adapter with any regular phone.

The modem is a standard Bell 103-compatible version
with a transmission rate of 300 bps (bits per second).
Auto-dialing capability is also included. However, it can
dial only in the pulse mode, like a standard rotary-dial
telephone. Radio Shack says it would have liked to add
tone-dialing capability, but it was not available on low-
power CMOS chips. If you have a private telephone sys-
tem that can handle only tone-dialing, you will have to
dial manually. The pulse dialing rate, by the way, can be
set at either 10 or 20 pulses per second.

You have the option of using several serial communica-
tions parameters: the word length can be either 6, 7, or 8
bits. Parity can be handled in one of four ways: Ignore,
Even, Odd, or No parity. The number of stop bits can be
either 1 or 2. And the pause/continue protocol frequently
indicated as XON/XOFF or <Ctl S> /< Ctl Q> can be
enabled or disabled.

The Model 100’s modem in combination with its ROM-
based communications program presents a quite power-
ful package. The only thing I might want to have added is
auto-answer capability, but this might not be a cost-
effective option. After all, a portable machine like this
will probably not be in one place long enough to receive
phone calls.

RS-232C Interface

The Model 100 also has an RS-232C serial connector
for connecting to serial printers, other computers, or
high-speed (1200-bps) modems. This interface uses the
same circuitry as the modem, and all communications pa-
rameters for the modem will likewise affect the RS-232C
connector. Unlike the modem, however, the RS-232C

port has a wide range of transmission rates: from 75 to
19,200 bps.

Parallel Printer Interface

For connections to most printers, the Model 100 has a
parallel printer port. This takes the form of a 26-pin,
dual-row connector on the rear panel of the machine. An
optional connector cable converts this to a standard



The trouble with many of today’s better known
small business computers is they box you into a single
user system. So after your big initial investment, you
still have a single user system. You always will.

Now there’s the Zeus 4 from OSM Computers. The
Zeus 4 is the first multi-user, multi-processor micro at
single user prices. The Zeus 4 is less than one cubic foot
and weighs 24.6 pounds.

Yet, it’s like four separate, powerful small business
computers in one. It allows up to four users to share
a common data base or work independently. Each has
his own CPU, 64K of RAM and I/O ports. That means
greater operator independence, more processor power
and greater reliability. '

You needn't worry about running out of storage
capacity either. The Zeus 4 comes with a built-in hard
disk, so users share up to 19MB of storage, about twice as
much as most other multi-user systems.

You'll enjoy maximum flexibility in software appli-
cations too, because Zeps 4's MUSE operating system
runs programs compatible with CP/M. Plus MUSE
provides extensive file management functions typically
found only on mini computers.

Heres another big advantage: The Zeus 4 is

'BOXED IN THE CORNER
J BY YOUR SMALL
USINESS COMPUTER?

designed for low maintenance, low down-time. Its four
modules snap in and out with a few minutes work.

So if repairs are ever needed, modules are simply
replaced through OSMss limited warranty program.

Maybe the best thing is that you can buy the
powerful and expandable Zeus 4 for $4,595 ($6,595 fully
configured for four users).

The Zeus 4 from OSM, the latest in a family of
powerful, multi-user small business computers. Its the
little box that lets you grow without boxing you in.

To find out more,
call (800) 538-5120
or (415) 961-8680 in
California or write to
OSM Computer Cor-
poration, 665 Clyde
Avenue, Mountain
View, CA 94043,

Computers. Your power to expand.

CPIM is a registered trademnark of Digital Research, Inc.
Zeys 4 and MUSE are trademarks of OSM Computer Corporation.
© 1983 OSM Computers.

Circle 345 on inquiry card.

7
/
f
/
/
1




Centronics-type plug. I was surprised they didn't put a
standard Centronics jack on the machine itself.

The Print key prints out through this interface. I con-
nected the Model 100 to a Radio Shack Lineprinter VIII
and it worked without any problem, except for a few of
the Model 100’s nonstandard graphics symbols that could
not be printed.

Cassette Interface

Besides uploading and downloading files over the tele-
phone lines, you can also store files on a cassette. The
Model 100’s cassette interface stores information at the
rate of 1500 bps. This translates to about 20 seconds for a
150-word letter. When you load files from the cassette,
the Model 100 lets you hear the bit stream. Because this is
not the most pleasant of sounds, you can turn this feature
off with a BASIC command.

Other Features

The Model 100 has several other features worth men-
tion. A real-time clock/calendar indicates the time of
day, the date, and even the day of the week. A piezoelec-
tric sound generator functions as a speaker and allows
you to generate musical notes without using too much
power. An automatic power-off feature is also included.
After 10 minutes of not being used, the machine turns
itself off to save battery power. This time interval can be
lengthened or shortened or it can be disabled.

DEVELOPMENT HARDWARE /SOFTWARE
GTEK MODEL 7128 EPROM PROGRAMMER

icrop: based i for ease of ® Verily erasure and Compare commands.
use snd interface. You send the dsts, the ® Busy light indicetes when power is being ap-
7128 takes care of the rest. plies to program socket.
® RAS-232 interface and ASCil dets formets Complete with TEXTOOL zero insertion
make the 7128 compatible with virtuslly force sockst and integrel 120 VAC power
any computer with an RS-232 serisl inter- supply. {240 VAC/SOHZ avsitsbie siso}
High Performance/Cost ratio.
see Model 7128 PRICE $389.00 eee

face port,

®  Auto-sslect baud reta.

® Use with or without handshaking.
Bidirectionsl Xon/Xoff supported.
CTS/OTR supported.

® Devices supported a3 of OEC B2,
NMOS NMOS CMOS EEPROM MPU'S
2758 2508 27C16 5213 8748
2716 2516 27C32 x2816 8749
2732 2532 C6716 48016 8741
2732A 2564 27C64 8742
2764 68766 8751
27128 8755 8755

® Read pin compatible ROMS sliso.
® Automatic use of proper program voltage
based on type ssiected.
® Menu driven eprom type selection, no par-
sonslity modules raquired.
(40 pin devices require sdepter)
o (NTEL. Motorola and MCS-86, Hex formats.
Spiit lucul!r for 16 bit data-paths, Resd, pro-
gram, and formatted tist commanas aiso
intetupt driven type shasd, progrem end
verity resi time while sending data.
Program singie byte, block, or whole eprom.
Intefiigent  disgnostics  discern  between
eprom which is bad snd one which mersty
nesds erasing.

GTEK INC.

MOOEL 7128 SOCKET ADAPTERS

MOOEL 481 silows programming of 8748,

8749, 8741, 8742 single chip processars,
Price $98.00

MOOEL 511 stlows programming the 8751,
intet’s high powered single chip processor,
Price $174.00
MODEL 755 allows programming the
8755 EPROM/O chip
Price $135.00

MODEL 7128/24 - budget version of the
7128. Supports 24 pin perts thru 32K only.
Upgradabte to fuit 7128 cepacity.

Price $288.00

Non-expsndable, very low cost models avail-
sbis for spacific devices.

MOOEL 7128-L 1 for 2716 only $149.00
MOOEL 7128-L2 for 2732 onty $178.00

Also avsilable from stock:

Eprom Erasers UVP modet DE-4 . , $78.00
Avocet Systems Cross Assemblers  $200.00
RS-232 Cabie Assemblies | $25.00
Programmable Devices P oas gy Calt
Complste development systems , $3240.00

Past Office Bax 289
Waveland, Mississippi 39576
(601) 467-8048
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Options

Perhaps the most valuable option is the phone connec-
tor cable. This cable, which sells for $19.95, allows you
to insert the Model 100 between a standard modular
phone and its phone jack. The cable package also in-
cludes automatic log-on sequences for Compuserve and
the Dow Jones News/Retrieval services, plus membership
in these services and one hour’s free time on each. That's
quite a bit for $20.

The cassette cable comes free with the optional Radio
Shack cassette recorder or can be purchased separately
for $5.95. The printer cable for connecting a printer to
the Model 100’s parallel port costs $14.95.

For people who may not have access to a modular
phone jack (as in certain hotel rooms or in phone
booths), Radio Shack will be offering an acoustic adapter
that consists of two cups that fit onto a regular telephone
handset. This should be available some time this summer
for about $50.

The bar-code reader is designed to work with a
Hewlett-Packard bar-code wand. Software for this op-
tion will probably be available at some future time.

The Model 100 also allows for options that have not
yet been announced. On the bottom of the machine is a
compartment for a 32K-byte ROM module. We can only
speculate about what type of software Radio Shack will
put on such a chip (a mini-spreadsheet program?). Also
in this compartment is a 40-pin external bus connector.
Radio Shack is not telling, but this would seem to be per-
fect for adding storage devices or a larger display.

Software

It has frequently been said that you should buy a
machine not for its hardware but for its software.
Microsoft, the designer of the Model 100's software, real-
ly took that maxim to heart. On top of the impressive
collection of hardware that makes up the Model 100 is an
equally impressive collection of software. This is one
computer you can start using immediately; you won't
have to wait six months to a year for the software to be
developed.

Not only are the various software packages extensive,
easy to use, and of fairly good quality, but they also
work well with each other and are all crammed into just
32K bytes of ROM. Of course, judging software is a sub-
jective task, but if you keep in mind the design goal of the
machine—an easy-to-use portable workstation—I'm sure
you’ll agree that this goal has been reached and then
some.

When the machine is turned on, a simple operating
system is engaged and the system’s main menu appears.
This shows the time, the date, the amount of free
memory available, and a list of all the files in memory.
The five built-in application programs are listed with no
filename extension. Document files all have the exten-
sion “.DO"; BASIC programs have the extension “.BA".

Choosing a particular file to work with is easy. You
simply move the cursor over that file name and press
Return. If a document or BASIC program is chosen, the
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text editor or BASIC interpreter, respectively, is
automatically invoked. Typical operating-system func-
tions such as file deleting are handled in BASIC.

When you finish with a particular file or program, you
press one of the function keys marked Menu. This closes
your file and returns you to the main menu again. Having
the complete list of files appear on each warm boot, as it
were, is a particularly good idea. It makes the system ex-
tremely easy to use and would save time on any
operating system.

The five application programs included as standard
equipment are the following: a text editor (TEXT), a
BASIC interpreter (BASIC), a communications program
(TELCOM), an address-book program (ADDRSS), and
an appointment-calendar program (SCHEDL). These
programs work well with each other. TEXT can be used
to edit BASIC programs or the data files used by
TELCOM, ADDRSS, and SCHEDL. Also, TELCOM and
ADDRSS share the same data file.

The Text Editor

TEXT will probably be the most used program on the
Model 100. It is a full-fledged character-oriented editor
(i.e., not a line editor) with word-wrapping, so that
words are not broken mercilessly at the end of those
40-character lines. Owing to its compactness, it lacks
many of the features found on large packages such as
Wordstar or Perfect Writer, but it is well designed, simple
to learn, and fairly powerful.

TEXT contains only the most needed functions of a
word processor, but makes up for this shortage of func-
tions by making those it has as easy to use as possible.
These functions are Insert, Delete, Search (Find), Copy a
block, Delete a block (Cut), Insert a block (Paste), Save
on cassette, Load from cassette, Print, and Cancel any
operation (Break). Note the use of familiar names such as
Cut and Paste.

Using TEXT is simple. To create a file, you merely
choose TEXT in the main menu. Because it's already in
memory, TEXT “loads” in an instant and asks for a file-
name for your new file. After that everything you enter
becomes part of that file. All controls are handled by
function keys. You don’t have to remember any control
key combinations. For those who prefer them, however,
each function key has a corresponding control key com-
bination. Of course, if your text will later be used by
another word processor, you can embed the necessary
commands into your text.

An interesting thing about TEXT is that it is always in
the Insert mode. In other words, you can't “write over”
anything you've already written. You must insert the new
material and delete the old or vice versa. This took a little
while to get used to, but it actually makes a lot of sense
and saves time. Most of the editing I do is either inserting
or deleting, and this makes the first of the two a bit
easier.

As I said earlier, some functions had to be left out, but
some of these are quite useful. Perhaps they can be han-
dled by small BASIC utilities. For example, a Search and
Replace function could probably be handled by a short
BASIC routine. Also, an indication of the file length
(which is quite important on a machine with a small
display) might be provided by a short BASIC word-
counter.

Lastly, the Print function allows you to print either the
whole document file or just the contents of the display. It
will print in whatever line length you want, and the lines
will be word-wrapped. The only problem is you can't set
the left margin. Again, a short BASIC routine could
probably handle this also.

To test the performance of TEXT, I tried a little text-
editing benchmark. I timed how long it would take to
retrieve a 150-word letter, change the date, the addressee,
the address, and the salutation, and then store the new

-
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Specifications:

TYPE: Semiconductor Disk Emulator—for Z80, 8080 (optional 8586)
CAPACITY: 512K or 1Mb

POWER REQUIREMENTS: 0.6A (512K) 0.9A (1Mb)

BATTERY BACKUP: 10-12V Unreg. (optional)

RAM available (500 piece min.) Cali

Dealers Wanted

Worldwide Computer Solutions
We sell SemiDisk
for S-100 IBM PC,
TRS-80 Mod. 2, Kaypro i,
Osborne, Xerox 820 & Heath H-89
Computing has entered a new era: The SemiDisk era! No longer are you tied down by the speed of floppies or winchesters. Your com-

puter can operate many times faster with a SemiDisk. And with our self installing software it couldn’t be easier. Just plug in and hold
on! No kidding! Special pricing: From $995 to $1595 for 512K Byte and $2195 for 1 meg Byte.

For information contact:
Computer Solutions Worldwide
Robert Pinkham

P.O. Box 931

Hillsboro, OR 97123

(503) 640-5665
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With Chart-Master,
creating quality graphics is
as easy as apple pie.

No matter how you
slice them, pie
charts, bar charts and
scatter diagrams are a lot
easier to read and understand
than rows and columns of numbers.

Now you can create colorful business graphics any-
time you need them, with an easy-to-use Chart-
Master graphics software program. A program that
works with Hewlett-Packard plotters and your IBM®
or Apple® personal computer.
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Values printed at data points; both left and right Y-axis scales; floating
legends & bars; both horizontal & vertical formats; exploded pie sections.

Just enter your data, choose a chart format,
preview the chart on your screen, and Chart-Master
will automatically create a beautiful, presentation-
quality chart. In seconds.

There's more to Chart-Master than simplicity.
Incredible power and sophistication. You can enter

data manually or auto-
matically from Visicalc®
and other programs. Print
on either paper or acetate
transparencies. Make your
charts any size, anywhere on the page.
Have your text appear in attractive print-quality
type. Choose from sophisticated formats that in-
clude percentage bars, stock price (High/Low/
Close) and area charts.

Power and ease-of-use. That's why Chart-
Master is in daily use at major corporations like GE,
Eastman Kodak, Exxon, Union Carbide, GM, AT&T,
DuPont, 3M, Citibank, Motorola, Proctor & Gamble
and GTE.

The retail price of Chart-Master is $375. For a
complete information kit and name of your nearest
dealer, contact Decision Resources, Inc., 21 Bridge
Square, Westport, CT 06880. (203) 222-1974.

DecisionResources

Software Designed for Decision Makers

Visicalc is a trademark of Visicorp.  Apple is a trademark of Apple Compuler inc.
IBM is a trademark of International Business Machines Corporafion.
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CLOAD? Verifies a previous cassette load

CLOADM Loads a machine-language program
from cassette

COM ON/OFFISTOP  Enables/disables communications
interrupt

CSAVEM Saves a machine-language program on
cassette

CSRLIN Returns vertical cursor position

DATES Represents the current date
(MM/DDIYY)

DAY$ Represents the day of the week
(e.g., Fri)

EDIT Invokes text editor

ERL Gets line number of error

ERR Returns error-code number

FIX Truncates real numbers

HIMEM Returns high-memory address

INP Inputs data from a port

INPUTS$(N) Inputs N characters from keyboard

INPUTS(N.F) Inputs string of length N from file
numbered F

INSTR Searches for a given string

IPL Defines program (o run on power-up

KEY Defines function key as string

KEY LIST Lists current functions of function keys

KEY ON/OFF/STOP  Enables/disables function-key interrupts

LCOPY Copies screen to printer

LINE INPUT Inputs string from keyboard

LPOS Returns the current pasition of printer
head

MAXFILES Represents the maximum number of
open files

MAXRAM Returns the maximum amount of RAM
available

MDM ON/OFF/STOP
MENU
ON COM GOSUB

Enables/disables modem interrupt
Closes files and returns to main menu
Defines routine to handle RS-232C

interrupt

ON KEY GOSUB Defines routine to handle function-key
interrupt

ON MDM GOSUB Defines routine to handle modem
interrupt

ON TIME$ GOSUB Defines routine to handle clock interrupt
OPEN Opens file and sets logical file number
ouT Outputs a byte to processor port

POS Returns horizontal screen position

POWER Sets automatic power-down period
POWER CONT Disables auto power-down feature
POWER OFF Turns oft machine

PRESET Turns off pixel in display

PSET Turns on pixel in display

RESUME Resumes execution after error
SCREEN Turns on/off function-key label line
SOUND Generates a tone

SOUND ON/OFF Enables/disables beep when carrier

signal comes on telephone line

SPACES Defines a string of spaces

STRINGS Defines a repetitive string of a given
character

TIMES$ Represents the time of day (HH:MM:SS)

TIME$ ON/OFF/STOP Enables/disables time interrupt
VARPTR Returns memory address of a given
variable

Table 1: Some selected commands found on the Model 100's
version of Microsoft BASIC.

letter. My average time on TEXT was about twice as long
as it is when I use Magic Wand, the word processor on
my 4-MHz, Z80-based office machine, with which I am
quite familiar. Undoubtedly, some of this time difference
is due to my inexperience with the portable unit; and
some of it is due to the fact that TEXT is always in Insert
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mode, and thus simple write-over corrections require
twice as many keystrokes; but a large portion of the dif-
ference is due to the slowness of the Model 100’s LCD
versus the 9600-bps display on my office machine. Sub-
jectively, however, the Model 100 “seemed” faster than
my office machine because it did not need extra time to
load the text editor and the document file from thé disk
and later store the document on disk and reload CP/M
(do-a warm boot).

This illustrates a nice feature of the Model 100. You
don’t have to wait for the disk drives or for the display
tube to warm up. You can take the machine out of your
desk drawer, turn it on, and be writing a memo in about
2 seconds.

Overall, I found TEXT to be a good product. It seems
perfectly designed for the Model 100, almost like a hand
in a glove. Even the novice user should be able to write a
short letter on it in about an hour, and there aren’t many
word processors you can say that about.

BASIC

For the Model 100's BASIC interpreter, Radio Shack
has again gone to its traditional source—Microsoft
BASIC. Of course, a few commands are missing on the
Model 100 version of MBASIC, but several more have
been added to take advantage of the interrupt capabilities
of the 8085 processor, and it is well integrated with the
Model 100's other application programs.

Table 1 describes some selected commands. Of par-
ticular note are the interrupt-handling commands, which
can work with the modem, the clock, the RS-232C port,
and the function keys. For example, in a long program
you can insert a routine to handle an interrupt from one
of the function keys. Then, whenever that function key is
pressed, control is automatically transferred to that
routine. The program does not have to continually check
the function keys to see if they have been pressed.

As mentioned before, some commands such as
WHILE. . .WEND are missing, but these can be replaced
with combinations of other commands.

As for performance, I timed the BASIC interpreter
with the Eratosthenes Sieve benchmark described in the
January issue of BYTE on page 283. The Model 100 took
2820 seconds for 10 iterations of the routine. Compare
this with 2880 seconds for BASIC on the TRS-80 Model
III, 2806 seconds for Applesoft BASIC on the Apple II,
and 1950 seconds for BASIC on the IBM PC.

Like the other application programs, the BASIC inter-
preter is integrated with the text editor. The result is that
you can edit your BASIC programs in two ways: either
by using the common line-oriented approach or by using
TEXT. To use the latter method, you merely type TEXT
while in BASIC and your program will be translated into
ASCII and TEXT will be invoked. When you leave
TEXT, your program will be translated back into its nor-
mal tokenized form. Long programs can require a few
seconds for these translations to occur.

The Model 100’s BASIC is also well integrated with the
machine itself. Every hardware port and interface seems



It you stick with timesharing after
reading this ad,you havent

read this ad.

Typically, financial planning
on a timesharing service runs $2,000
a month and more. Month after
month after month.

And it doesn’t take a spread-
sheet to figure that as a $24,000-
a-year-after-year expense.

The incredibly cheap alternative.

The Financial Planner™ from Ashton-Tate
can stop this cash drain once and for all.

You pay $700 — one time —for the Planner.
And handle your financial planning quickly, easily
and completely on your microcomputer.

Without having to share your time or your
money with anyone.

A forecaster’'s dream come true.

The Financial Planner has enough depth to
solve the most complex business problems you can
foresee, yet can be used almost intuitively.

The Planner automatically performs calcula-
tions on individual items, rows, columns and entire
models. Understands conditional logic. Solves
simultaneous equations. Computes Present Value
and Internal Rate of Return. Reads and writes
dBASE II™ files. And much, much more.

But you use abbreviated names, not mysteri-
ous formulas. And you communicate with the
computer in the English-like vocabulary of FPL™
(Financial Planning Language), so you can easily
set up your budgeting and evaluation models.

Editing and report-writing are an integral part
of the package, and you can preview results on
the screen, then produce presentation-quality
financial reports directly.

And when you have your models and reports
just right, you can automate them so even your
President can run them.

With the Planner, you produce P & L forecasts
and financial consolidations in minutes. Explore
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“what if” alternatives. Analyze new business
ventures and mergers. Plan real estate acquisition
and development. And fine tune operations until
you reach the financial objectives you've set.

It’s one of the most comprehensive business
tools available on any computer. All for a frac-
tion of what you've been spending on timesharing
services to do the same things.

For the ardent skeptics.

It may sound too good to be true, but you
can check out the Financial Planner with no
financial risk.

Run through a hands-on demo at your nearest
computer or software store. Then take a package
home and use it for 30 days on your IBM PC or
CP/M microcomputer. If it's not everything we
said it was, just return it and you’ll get your
money back.

For the name of your nearest dealer, contact
Ashton-Tate at 10150 West Jefferson
Boulevard, Culver City, CA The

90230. Or better yet, call (213) F1 3
204-557Ortoday.r e Fl)lilaalilllcel?'!

Time’s a-wasting.

ASHTON -TATEE

CP/M is a trademark of Digital Research DAshton-Tate 1983
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Orders Only

800-854-1555
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619-268-4488
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8868 CLAIREMONT MESA BLVD
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to be accessible from BASIC. Overall, this version of
BASIC is fairly comprehensive and pretty fast for a por-
table machine.

TELCOM

In order to take advantage of the built-in modem,
Radio Shack has provided the Model 100 with a built-in
communications program, and a fairly powerful one at
that.

With this program, you can automatically dial a
database and execute the required log-on procedures.
Once online, you simply press a function key to upload
any of your document files onto the database or
download a file onto your Model 100. Other function
keys let you “echo” your communications to a printer or
change from the full-duplex mode to half-duplex.

In the event a database sends you more than eight lines
of text at once, Radio Shack has even supplied a function
key that lets you refer back to the previous eight lines.

The upload routine includes a very important feature
that, surprisingly, is frequently missing from com-
munications software packages. When you upload a
document, TELCOM will automatically format it to any
line length that your database requires. This is important
because some systems cannot handle lines that are longer
than a certain length.

The TELCOM program can even be used as an auto-
dialer for voice communication.

I found TELCOM a bit harder to use than TEXT or
BASIC. The auto-dial and auto-log-on routines use
special notation, which is a little hard to remember. Of
course, auto-log-on procedures tend to be ditficult to en-
code on any system. Fortunately, Radio Shack will help
things by including auto-log-on procedures for both
Compuserve and Dow Jones with its optional phone con-
nector. Once these procedures are properly encoded on
the Model 100, data communications become easy. In
fact, some Radio Shack executives have their log-on pro-
cedures for Dow Jones set up so that all they have to do is
turn the machine on, press a few keys, and a few seconds
later the latest price of Tandy stock appears on their
display.

ADDRSS and SCHEDL

Two simple programs are provided that can turn the
Model 100 into an electronic address book and appoint-
ment calendar. ADDRSS can be used to store names,
phone numbers, and addresses in a special file called
“ADRS.DQO"”, which is also used by TELCOM. Once the
data has been stored in this file, you can use a function
key marked Find to locate, for example, all records con-
taining the string “Bill“ or "Fort Worth.” Upper-
case/lowercase distinctions are disregarded.

SCHEDL works similarly to ADDRSS except that it
uses dates and times rather than names and addresses. It
stores this data in a file named “NOTE .DQO". Using the
Find key, you can quickly locate all records you've
entered for a given date or time or all appointments
you've made with a certain person.
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Dont let price get in the way
of owning a quality printer.

Adding a printer to your computer makes expect in higher priced models. It prints a full 80
sense. But deciding which printer to add can be columns of crisp, attractive characters with true
tricky. Do you settle for a printer with limited descenders, foreign language characters and
functions and an inexpensive price tag or buy a special symbols. It offers both finely detailed dot-
more versatile printer that costs more than your addressable graphics and block graphics.
computer? Neither choice makes sense. : And, of course, the STX-80 comes with Star

STX-80 printer from Star Micronics. It’s the under print element).

$200 printer that’s whisper-quiet, prints 60 cps The STX-80 thermal printer from Star

and is ready to run with most popular personal Micronics. It combines high performance with

computers. a very low price. So now, there is nothing in
The STX-80 has deluxe features you would the way of owning a quality printer.

*Manufacturer's suggested retail price.

St

micronics-inc
THE POWER BEHIND THE PRINTED WORD.

Computer Peripherals Division, 1120 Empire Central Place,
Suite 216, Dallas, TX 75247 (214) 631-8560

Here’s a refreshing option —the new, compact ra Micronics’ 180 day warranty (90 days on the

The new STX-80 printer
for only $199.




ADDRSS is pretty handy because it shares its data file
with TELCOM. SCHEDL seems somewhat limited by
contrast. It would have been nice if Radio Shack had in-
corporated the clock/calendar into it, but I imagine ROM
space must have gotten pretty scarce by the time
SCHEDL was added. Again, you could probably write a
simple BASIC program to do this. For example, it could
check the clock/calendar, then check each record of the
NOTE.DO file, and sound some type of alarm when the
two coincide. Such a program could automatically tell
you when you have an appointment and with whom.

Possible Applications

With all this hardware and software, the Model 100 is
well suited for a large number of applications. It should
be a great tool for writers, programmers, businesspeople,
and students. With the bar-code reader, it could even be
used at the local supermarket. The Model 100 looks very
flexible. It should be interesting to watch applications for
it develop.

Limitations

As good as the Model 100 is, it does have certain
limitations.

One is the lack of convenient mass storage. There will
be times when you wish you could quickly load and store
large documents or programs. Looking at the external
bus connector on the bottom of the machine, I wouldn't

be surprised if Radio Shack already has a mass-storage
device in the works. My guess is either a thin-line
5V-inch floppy disk or a large disk-simulating CMOS
RAM module. Of course, 3V2-inch floppies and bubble
memory are also possibilities.

Another limitation is the display. Although it is of a
useful size, it could be a hindrance, for example, in
spreadsheet programs. Again, looking at that bus con-
nector, I've got a feeling some type of video display is on
someone’s drawing board. Also, as LCDs get larger and
larger, I wonder if 16-line by 80-character displays are
that far down the road.

A small dot-matrix printer would be a useful accessory
for the Model 100. Something on the order of the new
briefcase-size typewriter from Brother would be handy.

We're completely in the dark as to what that extra
ROM socket might be used for. The best bet is a mini-
spreadsheet program. But I wouldn’t be surprised if some
type of disk operating system were in the works, or even
some games. I'm sure Radio Shack will think of
something.

Speaking of games, the bit-mapped graphics of the
LCD and the interrupt capabilities of the machine might
lend themselves nicely to possible game applications.

Documentation
The Model 100 comes with two manuals: a large
200-page spiral-bound manual and a small pocket-size

Systems IL €x
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Turningpoint
Series

* General Ledger ¢ Accounts Receivable
e Payroll e Accounts Payable
¢ |nventory e Data Base

A totally integrated accounting system
featuring Departmental P & L, Budget Re-
porting and P.0.S., Check Writing, Invoices
and Statements. Job Costing and Client
Billing also available.

Standard features such as: check
writing for payroll and payables.
Receivables prints invoices and
statements. Available on floppy

| or hard disk. Compatible with

‘ the APPLE® Il and ACE 1000.

See your dealer today or con-

Circle 483 on inquliry card.



S—I00 ~ IBM P

COMPATIBLE PRODUCTS BY

: 20MB.HARD pisk $ 1995

$ 335

256K RAM

e

64K DYNAMIC RAM

ZOBEX MULTIUSER COMPUTER

=

DD DMA FLOPPY DISK CONTROLLER

For the past five years, ZOBEX
has brought you the most reliable
S-100 products available.

In answer to the overwhelming
demands of the rapidly growing
market for microprocessors and
their peripherals, we have
enlarged our inventory.

You can now get expansion
products for your IBM PC from
ZOBEX. Our 12 or 20 MByte Hard
Disk Subsystem, 256K RAM, and
Serial 170 boards reflect the same
excellent quality and efficiency
which our S$-100 products
demonstrate. Our confidence in

ZOBEX 1S A TRADEMARK OF ZOBEX CORPORATION

Circle 494 on inquiry card.

I1IBM I8 A TRADEMARK OF INTEANATIONAL BUSINESS MACHINES CORP.
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our designs and craftsmanship
allow us to back up these products
with warranties of six months

up to one year.

Today’s technology has enabled
microprocessors to attain the same
level of speed and sophistication
already achieved by the larger
computers and ZOBEX has the
experience to provide you with the
most advanced micros and add-on
products the industry has to offer.
Top quality and low pricing make all
ZOBEX products a valuable
investment, so when you buy a
ZOBEX expandable 8 or 16 bit

—

M1 —

CLOCK, SERIAL 1/0, IEEE 488

microcomputer, you are
assured of getting the most
for your money.

Call or write to:
®

7343—J Ronson Rd.
San Diego, CA. 92111

(619) 571—6971

* For DEC additional
Concurrent CP/M Hard Disk
version available for IBM PC

CONCURRENY Cp/M IS A TRADEMARK OF OIGITAL RAES.INC.
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The Best In Price,
Selection and Delivery

Professional Quality
Call Now TOLL FREE

800-368-3404

(In VA, Call Collect 703-237-8695)

AMPEX<*INTERTEC*TEXAS INSTRUMENTS » GENERAL DATA
COMM.*ANDERSON JACOBSON<C.ITOH*QUME * BEEHIVE »
DATASOUTH=DIABLO*CENTRONICS ¢ NEC * PRENTICE

W 745 Std. (Reconditioned) . . .Call
INTERTEC SUPERBRAIN Il 765 Bbi M'my 3 .Call
64K DD° ... ... W ONLY $1895 785/787 Call
64K QD" ... .. .. PITEEFFITY | 810 Basic $1249
64K SD" (96TP)) . . [ellIQEPL1]] 810 Package $1439
E)(i[gcslufgin M/Soft BASIC) 820 Package RO Package $1610
(Hard DSk BDROBane g o
DYNABYTE ............ Call

840 RO Tractor Feed Pkg. . $1059
':I'QE'(':S”“" LinePrinters--CALL | S0 oENTICE STAR 300 Bd. § 124
7710Ser ... ... s2089 | U-S- RobAuto Dial 212A .$ 489
ms. ... $2099 U.S. Rob Autolink 212A .. $ 439
7730 Par T $2099 1200-9600 Baud . . ... .. ..Call
7720, .. $2449 Stat Muxes . ....... ...Call
7725, ... $2496

Std. Tractor 77xx ....... $ 199 QUME

3510, ... $1390 | pata Trak 5...$2890r 2 for $549
gggg e gggg Data Trak 8. . .$519 or 2 for $999
ss15 $1395

DATASOUTH ... .. Can | BISYNC-3780 ... -$ 769
DIABLO Wordstar (IBMP.C)).. ... .$ 279
620-SP| ... $ 949 Data Star . ..§ 218
630-R102/147 ... ... .. $1949 | MailMerge ............ $ 99
630ECS ............ .$2389 | Spell Star. ceeennn$ 149
630-R155. .. ... ... .. $1745 | SpellGuard ............$ 229
“(for 1IBM P.C.. Apple Il, TRS-80) Plan 80 $ 249
630-K104 (KSR) .. ... ... $2385 | dBasell . $ 529
QUNE’ CalcStar $ 191
Sprint 9/45 FP . . . . .$1794 SuperSort . .. $ 158
Sprint 9/55 FP . .. ... ....$2119 | Super Calc . .$ 249
Sprint 9/55 FP/XMEM . ...$2186 | InfoStar ........ ....... $ 279
Sprint 9/55 LP/XMEM . ...$2094 | CISCobol ............. $ 689
Sprint 11/40-PLUS .. .. .. $1449 FOTmST IRt s o & a4 fhiy $ 159
Bi-Dir. Forms Tractor ....$ 199 | MACROB80 ..., ...... $ 183
CENTRONICS:122(P) ...$ 689 | "C" Compiler ..........$ 177
Torm 1| o sldn's £as s ¥oe $ 189
AMPEX [MICROL OG (16M ExP ) |
R—
R TV (SMART DISPLAY). o | 256K RAM Bd./Full Parity s 305
DMSA Ca" CP/M-Z80 CO-PROC. . . .. $ 495
DM310(3101 Emulater) .. Call | BabyBlue. .. ... -$ 600
DM 3270 (3270 Emulator) . .Call | Baby TEX. ... ....... .. $ 600
Protocol Converter ....Call Baby TALK 3270 BISYNC$ 895
QUME 8" Disk Controller ......$ 395
QVT-102 .. § 594 Single 8" Disk Drive (1.2
QVT-103 % 739 M/Byte) System w/P.S.
C.ITOH &Cab.......... $ 995
CIT 101 . $1350 | Dpual 8" Disk Drive (2.4

CIT 161 (64 Colors). . . .. .. Call M/Byte) System w/P.S.
TEXAS INSTRUMENTS &Cab......... ... . $1495
745 Standard. .. ........ $1172

In addition, we can make EtA RS 232 or RS 449 cables to your order, and supply
you with ribbons, printer stands, print wheels, thimbles tor all printers listed.
And many, many more items. CALL NOW.

Allitems shipped freight collect aither motor freight or UPS unless otherwise specified.
All prices already include 3% cash discount. Purchase wilh credit card does nol in-
clude discount. Virginia residents, add 4% Sales Tax. For fastest delivery send cer-
tified check, money order or bank-wire transfer. Sorry, no C.0.D. orders. All equip-
ment is in factory carons with manufacturers warranty (honored at our depol) Prices
subjecl 1o change without notice. Most items in stock.

TERMINALS fGBﬁIFm,J

Terminals Terrific, Inc., P.O. Box 216, Merrifield, VA 22116
Phone: 800-368-3404 (In VA, Call Collect 703-237-8695)
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40-page booklet. The first chapter of the large manual ex-
plains how to get the system up and running in as short a
time as possible. Later chapters describe each application
program in great detail. Several appendixes contain
various technical information.

The pocket manual is meant to be the one you take
along on trips. It contains much the same information as
in the first chapter, plus most of the technical information
from the appendixes, in the large manual. [ would have
liked a reference card with all the application program
commands on it, but most of these commands are fairly
intuitive anyway. The pocket manual seems like a good
compromise between a large, comprehensive manual and
a short, incomplete reference card.

The manuals are well written. A novice user should be
able to get the text editor working without too much
trouble. BASIC and TELCOM may present some prob-
lems. Novices might find an introductory book on
BASIC helpful. Although the TELCOM section may not
be as easy as that for TEXT, it does not seem to be any
harder than the databases you will be connecting to.

In addition to the ROM-based application programs,
Radio Shack also includes some useful BASIC programs
in its manual. For example, one of these will alphabetical-
ly sort all the records in your ADRS.DO file..

Summary

The TRS-80 Model 100 is an amazing machine. In one
fell swoop, Radio Shack seems to have bypassed the
“electronic cottage” and brought us the “electronic shop-
ping bag.”

Just out of curiosity I added up what it would roughly
cost to buy the separate elements that make up the Model
100, that is, if you could buy them separately. There's the
display, the keyboard, the processor, the memory, the
modem, the RS-232C interface, the parallel printer inter-
face, the clock/calendar, the cassette interface, the bar-
code-reader interface, the text editor, the BASIC inter-
preter, the communications program, and the address-
book and appointment-calendar programs. My rough
estimate comes to about $1500, and that doesn’t include
the tremendous amount of time you would have to spend
getting all these things to work together. No matter what
your feelings are about the software or the size of the
memory or display, I think you'll agree that, at $999 for a
24K-byte RAM machine, the Model 100 is a pretty good
bargain.

A few weeks ago a short note on the Model 100 was
leaked by the Wall Street Journal. Rumor has it that at
least one person saw this note, promptly ran down to the
local Radio Shack store, and placed an $800 deposit in a
very surprised salesperson’s hands.

Radio Shack could probably make money issuing just a
mediocre portable computer. Instead, it produced an ex-
ceptional machine. The designers of this machine—in-
cluding Bill Walters of Radio Shack, Bill Gates of
Microsoft, and several others at both companies—should
be congratulated. And [ have a feeling they will be—all
the way to the bank.®



Don't be caught on the outside
looking in!

XCOMP has 8MB and 16MB Hard
Disk Subsystems available at
incredible savings! Do what
thousands of purchasers have done
over the past 7 years with us ..
improve your computer's perfor-
mance with a Hard Disk Subsystem
from XCOMP at Corporate Prices!

It you have ever even thought of pur-
chasing a Hard Disk Subsystem for your
company's computer in order to drastically
improve it's performance, then think
XCOMP. Not only will you look like a hero,
but take a look at the reason's why:

Clrcle 492 on inquiry card.

The savings in time alone will more than

pay for your purchase within weeks!
«There is absolutely no maintenance
required with XCOMPs Hard Disk Sub-
system! «The system can be used on many
types of computers by simply changing
adapters! (IBM, Apple, KAY-PRO, 0SBORNE,
NEC and others.) e«You'll continuously
receive professional advice from XCOMP!
You'll receive direct XCOMP service!
Buy without risk, because you'll receive
a full One Year Warranty!

To find out more how you can become the
company hero, call or write XCOMP for
more information. We'll answer all of your
questions before you decide to buy!

7566 Trade Street/San Diego, CA 92121 (619) 271-8730

At XCOMP, we'll help you increase your
company’s potential by keeping your nose
into new business technology.

This way, we also prevent-your boss
from getting his nose bent out of shape.

$ I 595. »
(8MB Hard Disk Subsystem. Quantity 2. $1895. Quantity 1)

(16 B Hard D.sk Subsyslem Ouanmy 2.$2195. Quantity 1)

XCOMP

)YES! | want an XCOMP Fixed Hard Disk Subsystem, but !

have a few questions first. Please call.

Please send ___

Fixed Hard Disk Subsystemsat$ ____ each. (See price.} | have a

Computer. 8MB 16MB.

)Please send COD. | will pay COD with Cashier's Check.

)Please charge my American Express Card.

#

— o '
" Company _ _ = e ——

I Address
I City

I Caiif. residents add 6% sales tax American Express Card customers call : 1-(619) 271-8730.

State

Zin —_Phone







YOU WILL NEVER AGAIN

MICROBUFFER ALLOWS YOU
TO PRINT AND PROCESS
SIMULTANEOUSLY.

Microbuffer will instantly increase
your efficiency — and eliminate
the frustration of waiting for your
slowpoke printer.

Now you can simply dump your
printing data directly to Microbuffer
and continue processing.
Microbuffer accepts the data as
fast as your computer can send. It
stores the data in its own memory
buffer, then takes control of your
printer.

THERE IS A MICROBUFFER
FOR ANY COMPUTER/PRINTER
COMBINATION.

Whatever your system, there is a
specific Microbuffer designed to
accommodate it.

FOR APPLE Il COMPUTERS,
Mircobuffer Il features on-board
firmware for text formatting and
advanced graphics dump routines.
Both serial and parallel versions

HAVE TO WASTE TIME
WAITING FOR YOUR PRINTE

have a power-efficient low-
consumption design. Special
functions include Basic listing
formatter, self-test, buffer zap, and
transparent and maintain modes.
The 16K model is priced at $259
and the 32K, at $299.

FOR EPSON PRINTERS, Microbuffer/E
comes in two serial versions —

8K or 16K (upgradable to 32K) —
and two parallel versions — 16K

or 32K (upgradable to 64K). The
serial buffer supports both hard-
ware handshaking and XON-XOFF
software handshaking at baud

rates up to 19,200. Both interfaces
are compatible with standard Epson
commands, including GRAFTRAX-80
and GRAFTRAX-80 +. Prices range
from $159 to $279.

ALL OTHER COMPUTER/PRINTER
COMBINATIONS are served by the
stand-alone Microbuffer In-line.

The serial stand-alone will
support different input and output
baud rates and different hand-
shake protocol. Both serial and
parallel versions are available in a
32K model at $299 or 64K for
$349. Either can be user-upgraded
to a total of 256K with 64K add-ons
— just $179 each.

SIMPLE TO INSTALL.

Microbuffer Il is slot-independent.
It slips directly inside the Apple Il
in any slot except zero.
Microbuffer/E mounts easily
inside the existing auxiliary slot
directly inside the Epson printer.
The stand-alone Microbuffer is
installed in-line between virtually
any computer and any printer.

MICROBUFFER FROM
PRACTICAL PERIPHERALS.

So what are you waiting for? Write
to us for more information or ask
your dealer for a demonstration.

When you see how much
freedom Microbuffer will aliow,
you’ll understand why it's so silly
to be without one.

PRACTICAL PERIPHERALS, INC.™
31245 LA BAYA DRIVE
WESTLAKE VILLAGE, CA 91362
(213) 991-8200

Circle 365 on Inquiry card.



Product Description

The Osborne Executive and Executive II

Adam Osborne’s Improved Portable Computers

Jerry Pournelle
c/o BYTE Publications
POB 372
Hancock, NH 03449

When the Osborne 1 burst on the scene there was plen-
ty of speculation. Would it survive? Would people buy it
despite the small screen and generally unaesthetic ap-
pearance?

It didn't take long for those questions to be answered.
The Osborne 1 is now one of the top-selling personal
computers and is identified with the idea of a “portable
computer.” Osborne Com-
puter Corporation also
pioneered the concept of
including software worth
more than the cost of the
machine.

Osborne’s second and
third computers have been
the subject of even more
speculation, but this time
people at Osborne feel that
they’ve done it right. The
Osborne Executive features
a larger, 7-inch screen with
24 lines of 80 characters
each, two thin double-
density disk drives, 128K
bytes of memory, both
CP/M Plus and the UCSD
p-System operating sys-
tems, and all the previous-
ly available software plus a new database management
system, Personal Pearl. The Executive Il has all of the
above features and an 8088 coprocessor board with 128K
bytes of its own memory, high-resolution monochrome
graphics, both the MSDOS and CP/M-86 operating
systems, and the ability to run IBM Personal Computer
programs. If that isn’t enough, there are still more op-
tions.
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Photo 1: The Osbome Executive with a 7-inch amber screen,
two half-height disk drives, and the input/output connectors
across the bottom front of the computer.

Adam Osborne and the Osborne 1

I saw my first Osborne 1 computer when it was intro-
duced at the West Coast Computer Faire two years ago.
It's hard to remember just how radical an innovation the
Osborne 1 was: a full Z80-based computer with the
CP/M operating system, 64K bytes of memory, two
5Ya-inch disk drives, a 5-inch screen with 24 lines of 52

characters each, a detach-
able keyboard, an RS-
232C serial port and a
parallel port, and plenty of
software, all in one pack-
age for $1795. The pro-
grams given away with the
machine were some of the
microcomputer industry’s
best: Wordstar, the top-
selling word-processing
program; Supercalc, a
Visicalc-like electronic
spreadsheet; Microsoft
BASIC, the standard
BASIC; and CBASIC, a
" better business BASIC.

It looked like a natu-
ral—if Adam Osborne
could produce the ma-
chines, and if the public

would buy them.

Those issues weren't in doubt for long. The public had
been waiting for an affordable, easy-to-use, business-
quality computer. As the Osborne advertisements said, it
was inevitable. The Osborne 1 soon had a major chunk
of the market all to itself.

There followed a number of product improvements.
An external video monitor was optional, for those who



Your desk-top computer system is only a
beginning — plug a low-cost UDS modem
into the RS-232 port and a whole new world
of communications opens up!

UDS modems add a new dimension to
personal computers. For professional use, a
modem permits two-way, hard-copy communi-
cation between home office and branches or
among the branches themselves. Electronic mail becomes
a reality. Sales, cost and inventory updates can be sent
over ordinary telephone lines at economical, after-hours
rates.

When you use your computer for personal applica-
tions, the modem allows you to access up-to-date market
information, receive news and weather summaries, check
airline schedules or even electronically scan out-of-town
newspapers. Long-distance game playing and computer-
age personal correspondence become instant realities.

The wide range of UDS modems includes one that fits
your requirement perfectly. Top of the line is the micro-
processor-based 212 A/D which communicates at 0-300 or
1200 bps, stores and automatically dials up to five 30-digit
numbers and includes a complete prompting menu and full

Created by Dayner/Hall, Inc., Winter Park, Florida

automatic test capabilities. Yet, with

all these features, it costs only $745.

At the other extreme is the $145

103 LP, offering simultaneous two-way

communications at 0-300bps without an

AC power cord. This unit siphons operating
energy directly from the telephone line!

In between is a large variety of units — many of them
in the LP no-power-supply design and all fully FCC certified
for direct connection to the telephone system.

Don’t be a computer hermit — treat your system to a
UDS modem; then you can reach out and byte someone! For
details, contact your favorite computer dealer or Universal
Data Systems, 5000 Bradford Drive, Huntsville, AL 35805.
Telephone 205/837-8100.

Universal Data Systems

MOTOROLA INC.
information Systems Group
Circle 470 on inquiry card.




At a Glance

Product Name
The Osborne Executive

Manufacturer

Osborne Computer Corporation
26538 Danti Court

Hayward, CA 94545

Price
$2495

Components

Size: width 20%2 inches, depth 13 inches, height 2 inches

Weight: 28 pounds

Electrical needs: 120 or 230 volts AC, 50 or 60 Hz

Processor: 4-MHz Z80A

Memory: 128K bytes of user RAM

Display: 7-inch amber monitor; 24-line by 80-character memory-
mapped screen, two sets of 128 characters; 8- by 10-dot
character grid; writable character font; 12-bit display memory
allows blinking, dim, underiined, reversed characters and/or
alternate character set for each character

Keyboard: 69 keys for text and data entry, |12-key numeric
keypad. 10 programmable function keys, 4 cursor control keys,
redefinable keyboard layout, automatic .repeat on all keys,
detachable keyboard with coiled cable

Disk Drives: two half-height double-density 5V -inch floppy-disk
drives with 204K-byte storage capacity each, can read
Osborne 1, IBM PC, DEC VT-180, Xerox 821, UCSD p-System.,
and Cromemco disk formats

Input/Output: two RS-232C serial ports for a modem and a printer,
one parallel port configurable for IEEE 488 or Centronics-style
accessories

Software Included

CP/M Pilus (Digital Research) and UCSD p-System run-time (Softech
Microsystems) operating systems, Wordstar (Micropro). Supercalc
{Sorcim). MBASIC interpreter {Microsoft], CBASIC semi-compiler
{Digital Research), and Personal Pearl (a2 database management
program)

Options
300-bps direct-connect modem, battery pack

Alternate Configuration

Executive Il with the standard features above plus the followIng:
Coprocessor board with 4-MHz Intel 8088 microprocessor and
128K bytes of RAM expandable to 256K bytes. 640- by 200-dot
high-resolution monochrome graphics. MSDOS {Microsoft) and
CP/M-86 (Digital Research) operating systems. I1BM Personal Com-
puter compatibility. connector to external expansion bus

Price: $3195

didn't care for the tiny screen. A stylish redesigned case
switched ugly-duckling brown for corporate blue and
gray. Optional double-density disks offered 204K bytes
instead of 102K bytes per disk, and the capability to read
a wide variety of 5V4-inch disk formats was featured. An
80-column or 104-column screen format could be added.
A modem and external battery pack were available.
More software was bundled in; a copy of the popular
database management program dBASE Il was given
away if you bought an Osborne 1 during the Christmas
sales season. One particularly interesting accessory was
the Start-Pack, a combination of flip charts, documents,
and audio-cassette tapes that enable a rank beginner to
turn on the Osborne 1 and learn to use it in hours. (I
know that one works, because we tested it on my Boy
Scout Computer Merit Badge class.)

Even with the improvements, the increased competi-
tion in the small computer field indicated that
enhancements to the Osborne 1 wouldn't be enough; a
more powerful computer was needed. Osborne had two
logical choices: keep the size constant and add
capabilities, or keep the capabilities constant and make
the machine smaller.

Osborne chose the first route, and the Osborne Ex-
ecutive is the result.

The Executive

The Executive shares the same case and colors as the
newer Osborne 1. It weighs 28 pounds, making it more
transportable than portable; that is, it's too heavy for
most people to carry around with them wherever they
go. The first noticeable difference from the Osborne 1 is
the screen, which is 7 inches across and amber in color.
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The character set is excellent, and with the larger screen
each 8- by 10-dot character cell is very readable. An ex-
ternal video screen is provided for, but most users won't
need one.

The designers gave the display system a lot of thought.
Each character on the 24 by 80 memory-mapped screen
has 12 bits of display memory to select blinking, dim,
underlining, reverse video, and/or the alternate character
set for each 7-bit ASCII (American National Standard
Code for Information Interchange) character. Also, the
entire display can be reversed to black on amber instead
of amber on black. There are two sets of 128 characters,
so an alternate character set could easily be defined to be
italic, boldface, or even graphics characters. This feature
is called a “writable character font” and has many visual
possibilities. It's possible to have up to 256 different
characters on the display, and you can define each
character if you like. Default character sets are loaded
from the disk into screen memory when the system is
turned on or reset.

The 128 characters in the first character set are the
same as the Osborne 1's with its 31 simple graphics
characters. The alternate character set with an additional
128 characters will probably be TRS-80-style block
graphics and possibly some Greek characters. A font-
editor utility is supplied with the system to create your
own characters.

The flexible terminal emulation program allows the Ex-
ecutive’s keyboard and screen to imitate nearly any stan-
dard terminal. Although the Executive uses the same
screen and cursor control codes as the Televideo 912 ter-
minal, it can be made to act like the 10 to 15 other ter-
minals in this program’s menu.

The improved keyboard with its 69 keys and 12-key



The MultiMode Printer with
The Magnificent Fonts

Qantex 7030

MultiMode Printer
Offers Flexibility

The“Beautiful”’Font

See us at
Comdex W6240

. . . At a Sensible Price

“Flexibility’”” means instantaneous call up of any of this trend-
setting machine’'s many features whether for word processing,
data processing, graphics or forms generation. Using either of the
two built in interfaces, an external keyboard or downloading
from your computer, you can program the Qantex Model 7030 to
do more.

Compare the “‘Beauty’ of our printed letters for the word process-
ing fonts which include Cubic, Trend, Spokesman, Courier, ltalics,
Script, OCR-A, APL, Scientific plus downloaded fonts from your
computer. Draft copy modes include 8 resident fonts — U.S.,
U.K., German, French, Spanish, Swedish, Finnish, Norwegian and
Danish.

Other features include high resolution graphics — 144 x 144,
single pass and double pass word processing, and 180 cps data
processing modes and user defined formats.

Operator initiated, the MuitiMode printer provides a complete
printed status report of operating parameters and diagnostics.

For more information, or a demo, call us about the new Qantex
Model 7030 MultiMode Printer.

Qantex
60 Plant Avenue, Hauppauge, NY 11788

(516) 582-6060 (800) 645-5292

Circle 382 on inquiry card.



numeric keypad still doesn't have keys for the entire set of
ASCII characters, but as with the present Osborne 1, com-
binations of keys will produce characters such as.the cur-
ly braces ({}) and the tilde(~). However, the entire
keyboard is software programmable to let you devise and
install any keyboard layout you want. There are also 10
user-programmable function keys (control-0 through
control-9) and four fixed-function keys (the cursor keys).

The slim-line disk drives to the left of the video screen
are another striking feature of the new Osborne Ex-
ecutive. These half-height 5%-inch disk drives are
double-density but only single-sided. The company has
been unable to find portable double-sided drives that
meet its requirements of reliability and price. Storing
information in the Osborne double-density format allows
for 204K bytes on a disk.

Meanwhile, the Executive reads a wide variety of disk
formats including, naturally, single- and double-density
disks from the Osborne 1, but also formats as diverse as
the IBM Personal Computer, DEC VT-180, Xerax 821,
UCSD p-System, and Cromemco mini-disk.

The standard Executive uses a Z80A microprocessor
running at 4 MHz and comes with 128K bytes of RAM
(random-access read/write memory) plus 10K bytes of
internally-used memory for power-on diagnostics, 1/0
drivers, and a scratch-pad area. A Zilog SIO chip pro-
vides two serial ports where the Osborne 1 had only one.
The input/output is now sent to ports instead of being
memory-mapped. The standard operating system will be

CP/M Version 3.0, also known as CP/M Plus, but the
UCSD p-System run-time operating system will be pro-
vided as well. (The UCSD Pascal language is extra.) The
additional memory beyond the 64K bytes addressable by
the Z80 microprocessor is managed by CP/M Plus to
allow, for example, larger disk-buffer areas for
significantly faster operation. A clock keeps track of the
time and date, but only while the power is turned on. A
small fan cools the computer.

The connectors and controls on the front of the
machine are the two RS-232C serial ports (typically for a
modem and printer), a parallel port that can be con-
figured for either IEEE-488 or Centronics-style use, video
brightness and contrast, external video, the reset button,
an RCA jack for composite video output (so you don't
need an adapter), and the blue power switch. The grill on
the right front hides the power supply.

You won't see a battery-power connector on the front
of the machine because Osborne plans to offer an op-
tional battery pack with a 12-volt DC to 220-volt DC
converter that the Executive’s power cord can plug direct-
ly into. The connector for the converter plugs into the
battery pack or your car's cigarette lighter. (Running the
car while the computer is plugged in is not recommended
due to voltage spikes.) Jumpers on the back of the Ex-
ecutive allow overseas use of the machine with interna-
tional voltages.

Another available option is a small 300-bps (bits per
second) direct-connect modem that slides into the slot,

Leap into
a hew

dimension
with

Aztec C!

C COMPILERS — COMMON FEATURES:

* UNIX VER 7 compatibility » standard float, double, and long support  run time library with full 1/0
and source « fast compilation and execution « full language « cross compilers available
AZTEC CIECP/M (MP/M) $199
« produces relocatable 8080 source code « assembler and linker supplied » M80 interface « SID/2SID
debugger interface s library utility « APPLE requires 280 and 16K card
AZTEC C][ APPLE DOS $199
» produces fast relocatable 6502 source code « relocating assembler supplied » APPLE SHELL « VED editor
« library and other utilities « requires 16K card
AZTEC C86 IBM PC MSDOS CP/M-86 $249
« produces relocatable 8088/ 8086 source code » assembler and linker supplied

ORDER BY PHONE OR BY MAIL — Specify products and disk format — Manuals only $30

MAN X

software systems
Box 55, Shrewsbury, N.J. 07701 (20%) 780-4004

CP/M FORMATS: 8" STD. HEATH, APPLE, OSBORNE, NORTHSTAR OUTSIDE USA — Add $10
In N.J. add 6% sales tax
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Now Our Family Tree Is Complete

HD/CTC (Left) A hard disk and
cartridge tape controller combined
together on one board! A Z-80 CPU
(4 or 6 MHz); 16K ROM, and up to 8K
RAM provide intelligence required to
relieve disk 1/0 burden from host
system CPU. Round out your
multiprocessing system with an
integrated mass storage/backup
controller.

TELETEK

9767F Business Park Drive
Sacramento, CA 95827
(916) 361-1777

Telex #4991834

Answer back-Teletek

SBC-1 (Above) A multiprocessing
slave board computer with Z-80 CPU
(4 or 6 MHz), 2 serial ports, 2 parallel
ports, and up to 128K RAM. Provides
unique 2K FIFO buffering for system
block data transfers. When used with
TurboDOS or MDZ/OS the results are
phenomenal!

Systemaster® (Right) The ultimate one
board computer; use it as a complete
single-user system or as the “master”
in a multi-processing network
environment. Complete with Z- 80A
CPU, 2 serial and 2 parallel ports,
floppy controller, DMA, real
time clock, and Teletek’s
advanced CP/M BIOS. Also
supports MP/M-Il, MDZ/OS,

and TurboDOS Clrcie 445 on inquiry card.

Your Single Source Family of $<100 Products.
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normally used for storing disks, below the disk drives. A
short cable leads to the DB-25 connector directly below
(labeled “Modem”). The power for the modem comes
from one of the connector’s pins. The modem option is
intended to help make the Executive a full computer,
capable of communications and nearly any job a micro-
computer can do.

The software package with the Executive includes the
standard items Osborne offers (Wordstar, Supercalc,
MBASIC, and CBASIC), the two operating systems
(CP/M Plus and UCSD p-System), and some other
goodies like Personal Pearl, a database management
package.

Osborne is focusing on office productivity tools and
will be offering three synchronous communications
packages to make communications with the company
mainframe or minicomputer easier. The first package is
for IBM 3270 terminal emulation; the second has IBM
3780, 2780, and 3741 protocols; the third is for the X.25
protocol. Site licenses for each package will cost about
$1000 but will allow you to use the programs on a num-
ber of Executives at one location.

The Executive II

Interestingly, the designers made provisions for the Ex-
ecutive to become an IBM Personal Computer work-
alike. The Executive II is an upgraded Executive with a
piggyback coprocessor board inside that contains a 16-bit
Intel 8088 microprocessor and 128K bytes of memory for
its use and provides 640- by 200-dot monochrome
graphics. With this board, the machine should be able to
run most IBM PC applications programs.

The MSDOS and CP/M-86 operating systems come
with the Executive II, so IBM compatibility is assured at
the operating-system, disk-format, and monochrome-
graphics levels. As long as programs for the IBM PC
don’t use special knowledge of the IBM hardware, they
should run fine on the Executive II. However, the Ex-

ecutive II does not copy the IBM PC input/output struc-
ture exactly.

The IBM Personal Computer disk format is directly
supported by MSDOS on the Executive II, so you can just
slip in a disk for the PC and run the programs or read the
data. Osborne does not offer any 16-bit programs for the
Executive II other than the operating systems. You can
buy programs in the IBM PC disk format from existing
software distributors and computer stores.

One incompatibility in the system is that you can't
share memory between the different processors; they
each have their own 128K bytes of RAM. However, the
Z80 does handle input/output when the 8088 is in con-
trol.

You can expand the memory for the 8088 up to 256K
bytes simply by filling the rest of the sockets on the
coprocessor board with 64K-bit RAM chips. For real
memory expandability, just wait until 256K-bit RAM
chips become economical. The coprocessor board has a
jumper for operation with these chips to give you 1
megabyte of memory in your portable Executive II. If
you want color or other IBM accessories, the coprocessor
board has a connector for an IBM-compatible expansion
bus like the Tecmar PC-Mate.

“When we announce the Executive,” Adam Osborne
says, “we’ll have several thousand in distributors’
warehouses. Customers will be able to buy our machines
as soon as they've heard about them.” You will have to
wait a month after the Executive's introduction for the
Executive Il to be available. A few months later, you will
be able to upgrade an Executive into the Executive Il
when production settles down. Also, the price on the
upgrade has not been set.

I didn't get to play with the machines very long, but |
liked everything I saw. At $2495 and $3195, the Osborne
Executive and Executive II are going to be major con-
tenders in the microcomputer market, and not just

The Ultimate A/B Switches

Our commercial "
quality A/B Switches
install quickly and

slide re3|stant The safest. most convement method of .
transferring printers, modems, computer ports and other serial ol

Full 5 year limited warranty, made in USA.

paraliel devices. Reliable computer grade printed circuit board construction.

among the portables, either.®
I’ AE : ‘:‘\.l

make your system more capable

instantly. Order direct (201) 227-8411

Model 220-$129 {shown) Model 225-$149 (not shown) Model 236-$169 (not shown) by VISA or MasterCard. Add $5
#Lines Switched 20 25 36 postage and handling per
Compatibility RS-232C Serial’CCITTV.24  |RS-232C Serial or IBM PC™ Parallel Centronics'™ Parallel order. N.J. residents add
Size s hX7 Vs "WX5%"d 2'hX3'wX6'd 2'hX9"wX6'd L PMiIE B
el . e e - —mp{ 16 P Ave.,
Cor?nec':r.ors 3 female 25 pin Q-Submwature 3 female 25 pin D-Subminiature |3 female 36 pnn'Centromcs Fairfield, N.J. 07006
Availability Immediate June 83 June 83 OEM/Dealer inquiries welcome

“Pins 2-8.12-24: pin 1 bussed: pin 11 lied 1o pin 19
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IBM + GENIE = Solution

5.25" Fixed/Removable Winchester Cartridge Drives
For The IBM

© THE GENIE CARTRIDGE DRIVE

A revolutionary new 10 Megabyte Hard Disk Drive
that inciudes a 5 Megabyte removable hard disk
cartridge. The cartridge drive system simply plugs
into your computer, and includes ali necessary soft-
ware and hardware. Genie Drives are compatible
with most popular software, and each cartridge
replaces over 30 double-density floppy disks.

® 5.25" REMOVABLE CARTRIDGE

(Proposed ANSI Standard). imagine, 5 Megabytes in
the palm of your hand. These small Winchester car-
tridges are only .75 Inches thick and 5.50 inches
square. The disk itself is completely sealed from the
outside and all its hazards by a sliding door that
opens only once the cartridge is firmly seated inside
the drive. Long term availability of this cartridge Is
assured by its adoption by several well known
manufacturers including Dysan, and Memorex, the
world leader in computer mass storage media.

ons

$3995.00

10 MEGABYTES OF ON-LINE STORAGE
FILE SIZES TO 5 MEGABYTES

5 MEGABYTES BACK-UP IN TWO MINUTES
CARTRIDGE INTERCHANGEABILITY

Dvsan

MEGABYTES

* 5 MEGABYTES OF ON-LINE
STORAGE
¢ FILE SIZES TO 5§ MEGABYTES

$2695.00

5 MEGABYTES “en,,
SIMPLY .
PLUGS INTO
YOUR I.B.M. 32295_00
e {_‘_‘f.? JF‘ [%_ /f"_l...:-: f'.-f
R-41N=-4 rr——,'-:;r
'-"",_-yJ .'-llll r=’--|| .—'—'JJ f_—-('://_ @

5 MEGABYTES TALK ABOUT USER FRIENDLY. . ..

$2295.00 3Com (Etharlink™ Compatible)
* Automatic Install {(Genie Custom BIOS) * Automatic recovery system
10 MEGABYTES * Comprehengive menu driven utility package » Easy back ups in mln)ll.ltes
32595.00 * Intermix ditferent operating systems on » Cartridges can have 16 character names
15 MEGABYTES glsklor ;:artrld%e| ] A o . irslem status screen messages
* Assign to any drive codes from A thruH; < Allows you to run with up to four flo
$2895.00 . g?olce of vc;!umle s:zes - csllsk drlzes ” d PEY
¢ Give your virtual volumes 16 character * System expandable to eight drives
20 MEGABYTES names using only one siot In your IBM PC
$3195.00 * Assign command allows you to assign 8 e Bullt-in error detection and correction

Manufacturer's suggested retall
CP/M-86 and Concurrent CP/M-8i
IBM is a reglstered trademark of IBM Corporation.

Dysan Is a reg!stered trademark of Dysan Corporatlion.

rice. includes all required components.

UCSD P System Is a reglstered trademark of University of Callfornia San Diego.

QUNIX |s a reglistered trademark of Quantum Software System, Inc.
Etherlink Is a registered trademark of 3Com Corporation.

Ethemet is a registered trademark of Xerox Corporatlon.

Memorex is a registered trademark of Memorex Corporation.

Is a reglstered trademark of Digital Research.

virtual drives on line at any one time

* Show command aliows Instantaneous
viewing of ali virtual drives on line

* Help command dispiays syntax for all
new commands

» User can back up to or from any model
Genie Drive

* File sizes 5-20 megabytes, dependent
upon drive type.

* No preventative maintenance required

* Power-on self test

* Create turnkey systems

* Ultra hl-speed DMA data transfers

* Comes complete with all necessary
software and hardware

* Operating systems supported; iBM DOS
CP/M-8 ONCURRENT CP/M-86% ;
UCSD® P System; QUNIXTM

AVAILABLE AT YOUR LOCAL COMPUTER DEALER

CeNic COMPUTER CORPORATION
31131 Via Colinas #607 * Westlake Village, CA 91362 * (213) 991-6210 * TLX 658233 (GENIE USA)




Give us acall
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Our |nventor¥
in stock. We

16K RAM KITS......13.95

Set of 8 NEC 4116 200 ns. Guaranteed one year.
FOR 1BM-PC, set of 9....

DISKETTES

ALPHA DISKS.................21.95
Single sided, certified Double Density 40 Tracks,
with Hub-ring. Box of 10. Guaranteed one year.

SCOTCH 3M
5.5.0.0EN 40 TRK...
0.5.0.0EN 40 TRK...

VERBATIM DATALIFE
MD 525-01, 10, 16...
MD 550-01, 10, 16.
MO 55701, 10, 16.
MO 577-01, 10. 16
FD 32 or 34-9000..
FD 32 or 34-8000
FD 34-4001............

DISKETTE STORAGE

5%"" PLASTIC LIBRARY CASE.............. 2.50
8" PLASTIC LIBRARY CASE ..3.50
PLASTIC STORAGE BINDER w/ nserts....9.95
PROTECTOR 5% "' (50 Disk Capacity)....21.95
PROTECTOR 8" (50 Oisk Capaclly) vernn24.95
DISK BANK 5%
DISK BANK 8°°

NEC PERSONAL
COMPUTERS

Call Alpha Byte for our law NEC prices.

ALTOS COMPUTER
SYSTEMS

Call Alpha Byta for our low Altos prices.

ATARI

See Apple & Atari Software.

SIGNALMAN MODEM.......................
ATARI 800 (48K)... $
ATARI 400 (16K)
ATARI 1200.........
ATARI 810 DISK DRIVE.
ATARI 850 INTERFACE...........
IN-HOME KEYBOARD ATARI 400
ATARI 410 PROGRAM RECORDER.
EPSON CABLE.....................

JOYSTICK CONTROLLER
PADDLE CONTROLLERS.
STAR RAIDERS..

DONKEY KONG

GALAXIAN..... 32.00
DEFENDER.. 32.00
PACMAN. ... 32.00

CENTIPEDE. ...
TAX ADVANTAGE...

HOME ACCOUNTANT. 00
WICO TRACKBALL....................c.ce.. 59.00

INTEC PERIPHERALS
RAM MODULES

48K FOR ATARI 400....
32K FOR ATAR! 800

CP/M s a reg. trademark of Digital Research.
BYTE May 1983

is so huge,
Il ship it out right now. At the nght price.

*Requires Z-80 Softcard.

we've

PRINTERS

STAR MICRONICS GEMINI 10..
STAR MICRONICS GEMINI 15.
RIBBONS FOR MX-80........
RIBBONS FOR MX-100.......
C-ITOH F-10 40 CPS PARALLEL..
C-ITOH F-10 40 CPS SERIAL..

C-ITOH F-10 55 CPS PARALLEL..
C-ITOH F-10 55 CPS SERIAL..
C-ITOH PROWRITER PARALLEL..
C-ITOH PROWRITER SERIAL......
C-ITOH PROWRITER |l PARALLEL
C-ITOH PROWRITER W SERIAL... o
EPSON MX-80 W/GRAFTRAX PLUS.

NEW! EPSON FX-80 ob
EPSON MX-100 W/GRAFTRAX PLUS....
EPSON GRAFTRAX PLUS.....
COMREX CR-1 PARALLEL
COMREX CR-1 SERIAL....
COMREX TRACTOR FEED.
NEC 8023A...................

NEC SPINWRITER 3530 P. RO.
NEC SPINWRITER 7710 S. RO.
NEC SPINWRITER 7730 P. RO....

NEC SPINWRITER 7700 O SELLUM.
NEC SPINWRITER 3500 SELLUM.
OKIOATA MICROLINE B2A......

OKIDATA MICROLINE 83A
OKIDATA MICROLINE 84..

OKIGRAPH 82... 49.95
OKIGRAPH 83... 49.95
MICROBUFFER IN-LINE 32K ..299.00
MICROBUFFER IN-LINE B4K.............. 349.00

MICROBUFFER 64K EXPANSION MO0O..179.00

BOOKS

THE CUSTOM APPLE........................
BASIC BETTER & FASTER OEMO DISK...
THE CUSTOM TRS-80.......................
MICROSOFT BASIC FASTER & BETTER..24.95
CUSTOM 1/0 MACHINE LANGUAGE.......24.95
TRS-B80 DISK & MYSTERIES...... .16.95
MICROSOFT BASIC & DECODED. ...24.95

APPLE HARDWARE

SUPER 5 SLIMLINE DRIVE w/ Contraller.375.00
QUENTIN APPLEMATE ORIVE..
SUPER CLOCK Il..............
VERSA WRITER DIGITIZER..
ABT APPLE KEYPAD..........
SOFTCARD PREMIUM SYSTEM.
MICROSOFT Z-80 SOFTCARD..
MICROSOFT RAMCAROD......
VIDEX 80x24 VIDED CARD..
VIDEX KEYBOARD ENHANCE
VIDEX FUNCTION STRIP o
M & R SUPERTERM B80x24 VIOEO D

M & R COOLING FAN o
M & R UNIVERSAL MOO
T/G JOYSTICK..........

T/G PADDLE...
T/G SELECT-A o
T/G TRACKBALL....

KRAFT JOYSTICK
VERSA €-Z PORT
THE MILL-PASCAL SPEED UP
PROMETHEUS VERSACARO... .. 165,
MICROBUFFER I3 16K W/GRAPHICS...ZSQ.OO
MICROBUFFER 113 32K W/GRAPHICS...299.00
SUPERFAN l........ocoiiiiiiiiiiininnd 62.00

1Reg. trademark of Micro Pro International Corp.

nd its on its way.

got just what you want

SUPERFAN Il W/ZENER..
RANA CONTROLLER. ...
RANA DRIVE ELITE |
SNAPSHOT..
GRAPPLER+ oo J

7710A ASYNCHRON. SER. INTERFACE.149.00
7712A SYNCHRON. SER. INTERFACE...159.00
7742A CALENDAR CLOCK........... ....88.00
7728A CENTRONICS INTERFACE.
VISTA VISION 80-80 COL CARD.........
VISTA 8'* DISK DRIVE CONTROLLER...

MONITORS

US| AMBER 9*°...
US| AMBER 12" ..
NEC 12°* GREEN MONITOR.
NEC 12 COLOR MONITOR.
BMC GREEN MONITOR...

AMOEK COLOR 1.....
AMOEK RGB COLOR II.
AMOEK RGB INTERFACE.
TAXAN RGB...........
TAXAN 12°* AMBER.

MOUNTAIN
HARDWARE

CPS MULTIFUNCTION BODARD............
ROMPLUS W/ KEYBOARD FILTER.......
ROMPLUS W/0 KEYBDARD FILTER.....125.00
KEYBOARD FILTER ROM.... .49.00

COPYROM........... .49.00
MUSIC SYSTEM.. .369.00
ROMWRITER....... .149.00

EXPANSION CHASSIS..
RAMPLUS 32K

S-100 HARDWARE

CALIFORNIA
COMPUTER SYSTEMS
2200A MAINFRAME
2065C 64K DYNAMIC RAM.
2422 DISK CONT. & CP/M® .
2710 4 SERIAL 1/0.............
2719 2 SERIAL / 2 PARALLEL
2720 4 PARLLEL 1/0.
2810 Z-80 CPU

QT PRODUCTS
MF +D0B.
MF+DD12...

COMREX
“'THE TIMEPIECE" §-100 CLOCK.......125.00

MODEMS

NOVATION J-CAT.............c.cooeeinn,
NOVATION SMARTCAT 212
NOVATION SMARTCAT......
NOVATION 0-CAT (1200 Ba
NOVATION APPLE-CAT (300 Bau Dboood
NOVATION APPLE-CAT (1200 Baud)..... 605 00
UDS 212 LP (1200 Baud) oo

UDS 103 JLP AUTO ANS...
HAYES MICROMODEM 1
MICROMOOEM W/ TERMINAL PKG......
HAYES 100 MODEM (S-100).............
HAYES SMART MODEM (300 Baudy....

227.00

TYPING TUTOR 11
OLYMPIC DECATHLON..

$Trademark of Practical Peripherals, Inc.

HAYES SMART MODEM (1200 Baud).. 540 00

HAYES CHRONOGRAPH o
SIGNALMAN MODEM W /RS-232C......

TERMINALS

HAZELTINE ESPRIT...
VISUAL-50 GREEN
TELEVIDEQ 910....

TRS-80 MOD |
HARDWARE

PERCOM DATA SEPARATOR................ 27.00
PERCOM DOUBLER 1t W /D0S 3.4...... 159.00

.85.00

4 DRIVE CONTROLLER P/S... ..259.00
TANDON 40 TRK DISK ORIVE W/P.S...289.00
LNW OOUBLER W/DOSPLUS 3.3........138.00

LNW 5/8 DOUBLER W/DOSPLUS 3.4..
LNW EXPANSION INTERFACE..

IBM HARDWARE

SEATTLE 64K RAM+ ...
QUADBODARD 64K.....
64K MEMORY UPGRADE..
APPARAT COMBO BOARD....

ALPHA BYTE IBM MEMORY
EXPANSION BOARDS

256K W /RS-232C...........cco..cco 349.00
256K W /RS-232C & SUPERCALC...
512K W /RS-232C.................
512K W /RS-232C & SUPERCALC.......749.00

IBM DISK DRIVES

Alpha Byte's add-on drive kits for the IBM-PC —
each kit includes installation instructions.

Tandon TM100-1 Single head 40 trk....195.00
Tandon TM100-2 Double head 40 trk...262.50

.181.00

ISOLATORS
1501 3-S0CKET........oovvrvrrrerrcenreons 49.95
150-2 6-SDCKET..........ooooororrrrerrrr 49.95

BARE DRIVES

TANDON 5% INCH
100-1 SINGLE HEAD 40 TRK...
100-2 OUAL HEAD 40 TRK..
100-3 SINGLE HEAD 80 TRK
100-4 DUAL HEAD 80 TRK

TANDON THINLINE 8 INCH
848-1 SINGLE SIDE.

848-2 DUAL SIDE...

MICROSOFT
APPLE

**Trademark of Software Dimensions, Inc.



MICRO PRO

APPLE CP/M®
WORDSTAR*
SUPERSORT*t....
MAILMERGE"1....
DATASTAR'Y ..
SPELLSTAR"}..
CALCSTAR}............. :

TRS-80 GAMES

Specity MOD | or Il

DEADLINE
STARCROSS..

FLITE SIMULATOR
Call for mare TRS-80 games.

TRS-80 SOFTWARE

NEWD0S/80 2.0 MDD L.IIl................ 139.00
LAZY WRITER MOD 1.l d

PRDSOFT NEWSCRIPT MDD L1} w/labels 109.00
SPECIAL DELIVERY MDD LIIl............ 119.00

X-TRA SPECIAL DELIVERY MOD ,1il..
TRACKCESS MDD |
DMNITERM SMART TERM.MDD 1.1ll......89.95
MICRDSOFT BASIC COMP. FOR MQD 1..165.00

LDOS 5.1 MDD LMb..oooooooooocoroeneenes 119.00
IBM SOFTWARE

MULTIPLAN. . enneneeens 209.00
INFDSTAR. ... ... .. 279.00

HOWARD SOFT TAX PREP
VOLKSWRITER V 1.2..

WRITE ON..........
EASYWRITER Il .247.00
EASY SPELLER.... 149.00

EASY FILE...........ooooiiiiiin
HOME ACCOUNTANT + o
FIRST CLASS MAIL..
SUPERCALC..
WORDSTAR..
MAILMERGE.
DATASTAR...
SPELLSTAR
SUPERSORT..
d BASE ...
THE WORD PLUS.

THE TAX MANAGER.
VISICALC / 256K....
VISITREND / VISIPLOT
VISIDEX...
VISIFILE...
VISISCHEDULE.... =
VERSA WRITER GRAPHICS TABLETS...

CONCURRENT CP/M® 86 o0
GRAPHICS HARD COPY SYSTEM....

Call for additional IBM software prices.

IBM GAME SOFTWARE

20RK |, I1.
WIZARDRY...
STARCROSS..
DEADLINE.

MIDWAY CAMPAIGN.
THE WARP FACTOR..
LOST COLONY.....
CONQUEST......
GALACTIC ATTACK
APPLE PANIC.........
TEMPLE DF ASPHAI.
CROSSFIRE......

M'SOFT FLIGHT SIMULATOR

1t you don’t see the software you wanl call. Our
stack is

APPLE SOFTWARE

HOWARD SOFT TAX PREP...
MAGIC WINDOW |
MAGIC WINDOW
MAGIC WORDS.
MAGIC MAILER.
DB MASTER........ o
DB MASTER UTILITY PACK i DR II.
DATA CAPTURE 4.0/80...

PFS: GRAPH. ...

Satistaction Assurance — Your satisfaction is assured by our 30 day moneyback guarantee on all hardware products we sell. Na refunds after 30 days. All manufacturers’ i
however. no refunds or exchanges on software. Proof of purchase required. All returns must be authorized in advance. How Yo Order — AN ontrs must be

replaced free during the first 30

PFS: (NEW) PERSONAL FILING SYSTEM.85.00

PFS: REPORT.
2-TERM* ..
Z-TERM PRO'
ASCII EXPRESS PRD..
EASY WRITER-PRO...
EASY MAILER-PRO..................

BEAGLE BROTHERS UTILITY CITY.

APPLE MECHANIC.......
TIP DESK #1.....
BEAGLE BAG.....
SUPER TEXT 40/56/77
LISA 2.5.....ccoeiie

FRANKLIN ACE
1000, . ..

.1395.00

FRANKLIN ACE SYSTEM

DISK DRIVE W/ CONT. ..

ACE WRITER
WORD PROCESSOR

* * FRANKLIN 1200..

.539.00

DATASTAR

SPELLSTAR..

CALCSTAR

MICROSOFT

MULTIPLAN..... .209.00
BASIC 80....... 249.00
BASIC COMPILER. 299.00
FORTRAN 80... 359.00
COBOL 80.... 585.00

MACRO 80.........
mu MATH/mu SIMP...
mu LISP/mu STAR

EPSON MX-80 645.00
BM.C. GREEN. 129.00
SCOTCH 3M DISKETTES. .44.00

APPLE TO EPSON
INTERFACE & CABLE. ... 129.00

$1983

..CALL * *

This system may be modified to your needs. Call for special price quote.

TRANSCEND It
SCREENWRITER |I.
DICTIDNARY.........
GENERAL MANAGER

CONTINENTAL SOFTWARE

PROPERTY MGMT...
THE HOME ACCOUNTANT....
F.C.M. w/lorm letter....
TAX ADVANTAGE

VISICORP
DESKTOP PLAN Il....

VISITREND/VISIPLOT.
VISIDEX.....

VISITERM
VISICALC
VISIFILES...
VISISCHEDULE

CPIM®

.165.00

165.00

SOFTWARE

Wa carry CP/M® saftware in all popular disk
formats — Narthstar, Televideo, and Heath/2enith
formatted pragrams in stock! Call for availabllity
and price. Most saftware alsa available an I1BM.

THE WDRD PLUS...

PASCAL/M 2-80 DR 8080.
DIGITAL RESEARCH

SUPERSOFT
DIAGNDSTIC 1l
‘C'COMPILER...

CBASIC 2........ccoovviiiiiiinnen,

DISK DOCTOR...............oo.oooooesoers

MICROPRO

WORDSTAR...........ccooooiiie

SUPERSORT...
MAILMERGE....

APPLE & ATARI GAMES

ZAXXON............... (5000E000TIRAET00IAC0 31.16

BRODERBUND
APPLE PANIC. .....
MIDNIGHT MAGIC.
CHOPLIFTER

AUTOMATED SIMULATIONS
INVASION ORION. ....20.95
STAR WARRIOR 31.35
CRUSH,CRUMBLE AND CHOMP...........24.95
TEMPLE OF APSHAL. ...31.35
HELLFIRE WARRIOR. 31.35
RESCUE AT RIGEL... ...23.36

ON-LINE SYSTEMS
WIZARD AND PRINCESS....
SOFT PORN ADVENTURE

....21.26
.23.36

THRESHOLD. ... .31.16
JAW BREAKER.. .23.36
CROSSFIRE...... .24.95
ULYSSES & GDLDEN FLEECE. .25.95
FROGGER ...24.50
INFOCOM

20RK 1,11, 1. ....28.00
STARCROSS.. .28.00
DEADLINE ...35.00
EDU-WARE

COMPU-READ. ............. ..24.95

COMPU-MATH FRACTIONS.................34.95

COMPU-MATH DECIMALS

MORE GREAT APPLE
GAMES

DARK CRYS(AL...
TUBEWAY......
ARCADE MACHINE,
TUES. MORNING OUA!
THE SPACE VIKINGS........
COMPUTER QUARTERBACK.
SEA FOX...........coo.....
THE SHATTERED ALLIANCE
POOL 1.5.....

RASTER BLASTER.
FLIGHT SIMULATOR.
INTERNATIONAL GRAND PRIX .25.95
.28.95
31.16
23.72
.24.50
.23.36
.31.61
24.95
..31.16

MASK OF THE SUN..
A -
PINBALL SUBLDGIC.
SNACK ATTACK......
BUDGECO PINBALL CONST. SET

THE WARP FACTDAR..

COSMD MISSIDN.....

WIZARDRY................ ..37.95
NIGHT DF DIAMONDS.. .21.26
STARBLAZER.......... ..24.95
CRISIS MDUNTAIN. .. ...26.32
EVOLUTION..........oooiien, 33.80
SIRIUS SOFTWARE

SPACE EGGS....

GORGON.........

SNEAKERS

PHANTOMS FIVE...

BANDITS

EDU-WARE
PERCEPTION PKG
COMPU-MATH: ARITHMETIC.

COMPU-SPELL (REQ. DATA DISK)........
COMPU-SPELL DATA DISKS 4-8, ea......17.95

RENDEZVOUS............oooouvemvenninnnns 28.50
ON-LINE SYSTEMS

LTIV A 42.00
MISSILE DEFENSE °
LUNAR LEEPER....

TIME 20NE...... .77.9
CRANSTON MANOR.. ...25.95
CANNON BALL BUITZ...-.rorroroovooro 25.95
MUSE SOFTWARE

ROBOT WARS.............ooomvumimrcmmaneaes 32.95
THREE MILE ISLAND, 31.61
ABM 19.46

In
(312) 454-1236
In New York:
(212) 509-1923
In Los Angeles:
(213) 706-0333
In Dallas:

(214) 744-4251

E

(213) 991

I uue
CALL OUR MODEM UNE |
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31245 LA BAYA DRIVE
WESTLAKE VILLAGE, CA 91362

Delective softy

will be
prior o shipment. Order

days,
by phone or by mail. Use Visa, M/C, check or COD. CDD limit $300. Shllprmg charges: Visa, M/C orders = actual shipping costs. Prepaid orders add $3 (under 25lbs.) or $6 {over 25ibs. ) CODPsagse prepaid rates and add
1]

$4 surcharge. Foreign,
Circle 24 on inquiry card.

FPO and APOQ orders add 15% of arder total. Cal

orders add 6% sales tax, L.A. County add 6%:% sales tax. Prices quoted are Subject to product availability and may change without notice.
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Powerful CP'M Software.

For Apple, Osborne, Xerox, Kaypro, North Star, SuperBrain, Heath/Zenith, and others.

Now only

was $199.95 now only $29.95.
When we introduced Nevada COBOL in 1979, it was loaded with
innovations. Today's Edition 2 is even better!
0O Extremely Compact. You can compile and execute up to 2500
statements in 32K RAM, 4000 statements in 48K, etc.
0O It’s based upon the ANSI-74 standards with level 2 features such
as compound conditionals and full CALL CANCEL.
O You can distribute your object programs royalty FREE!

O You get a diskette, 153-page manual with lots of examples and 16

complete COBOL source code programs.

Also available: COBOL Application Packages, Book1 $9.95

was $199.95 now only $29.95.
O Based on ANSI-66 standards with some 1977 level features.
O IF..THEN.. ELSE constructs.
O A very nice TRACE style debugging.
0150 English language error messages.
0O You get a diskette, 174 pages of Documentation and five sample
programs. Requires 48K RAM.

each!

was $149.95 now only $29.95.
O Perfect for industrial training, office training, drill and testing,
virtually all programmed instruction, word puzzle games, and data
entry facilitated by prompts.
O John Starkweather, Ph.D., the inventor of the PILOT language,
has added many new features to Nevada PILOT. There are com-
mands to drive optional equipment such as Video Tape Recorders.
There's a built-in full-screen text editor, and much more.
[ Meets all PILOT-73 standards for full compatibility with older
versions.
O You get a diskette, 114-page manual and ten useful sample
programs.
0O See Review in Microcomputing, January 1983, page 158.

was $119.95 now only $29.95.
O High quality text editing for micros!
0O A character-oriented full-screen video display text editor designed
specifically to create COBOL, BASIC and FORTRAN programs.
[0 Completely customizable tab stops, default file type, keyboard
control key layout and CRT by menu selection.
[1 The diskette comes with an easy to read manual.

F-------------------------------------------------

B To make our software available to even more micro users, we've slashed our prices.
What's more. we're offering a money back guarantee. If for any reason you're not
completely satisfied. just return the package—in good condition with the sealed
diskette unopened—within 30 days and we'll refund your money completely.

This is a limited time offer, so order yours today!

Shipping/handling fees. Add $4.00 for first package and $2.00 each additional
package. OVERSEAS Add $15.00 for first package and $5.00 each additional pack-
age. Checks must be in U.S. funds and drawn on a U.S. bank!

Trademarks: CP/M, Digital Research; TRS-80, Tandy Corp.. TeleVideo, TeleVideo
Systems, Inc.; Apple Il, Apple Computer Inc.; Osborne 1, Osborne Computer Corp..
Xerox 820, Xerox Corp.; Kaypro. Non-Linear Sys.; Heath/Zenith, Heath Co.; IBM,
international Business Machine. Corp. © 1983 Ellis Computing.

MAIL TODAY! To: Ellis Computing
3917 Noriega St.
San Francisco, CA 94122
(415) 753-0186

r--------
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The CP/M-80 Operating Systems and 32K RAM are required.

Indicate diskette format:
8" 00 SSSD (Standard IBM 3740 format)

5%* 0O Apple CP/M 0O Osborne
O North Star DD O North Star SD
[0 TRS-80 Mod | (4200 hex) O TRS-80 Mod I/Mapper
[ Heath, Hard Sector [ Heath, Soft Sector
0O Micropolis Mod I 0O Superbrain DD DOS 3.X
(512 byte sectors)
0O Xerox 820 (Kaypro) 0O TeleVideo

Indicate software packages: 0O CoBOL O PILOT
O FORTRAN OEDIT

Send my order for packages @ $29.95 each Total
COBOL Applications Package @ $9.95 each Total

0 Check enclosed In CA add sales tax
Shipping/handling
0O MasterCard 0O VISA TOTAL

# ) _ Exp. Date
Signature
Ship to:
Name
Street .

City/St/Zip

Country

h-------------
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Build an RS-232C
Code-Activated Switch

This device will let you switch between several peripherals
connected to one serial port.

Do you ever find yourself probing
through a mass of tangled cables
behind your computer? If your com-
puter is like mine, you probably have
only one serial port, to which you
have to connect both a printer and
modem. Of course, whenever you
want to use a different peripheral,
you have to unplug one and plug in
the other.

The variety of peripheral devices
necessary to gain full use of a per-
sonal computer can create a connec-
tion jam at the serial port. Many
small computer systems have two
1/0 (input/output) ports intended to
support a printer and modem. Usual-
ly the port intended for connection to
the printer is a parallel port (although
many printers require a serial port),
while a serial port (perhaps called a
“communications port”) is provided
for connection to a modem. For the
typical user, this may be adequate.

Copyright © 1983 Steven A. Ciarcia.
All rights reserved.

Z8 is a trademark of Zilog Inc.
Special thanks to Bill Curlew for his
Z8-programming expertise.

Steve Ciarcia
POB 582
Glastonbury, CT 06033

Some of us, however, aren't typical
users; we have more than one printer
and one modem attached to our com-
puter, or our printer uses a serial in-
terface, not a parallel one. I have
three serial printers and two modems,
all of which [ must connect to my
workhorse computer system through
a single RS-232C serial port. (It's not
that my computer is a small con-
figuration: it has eight parallel ports
in addition to the one serial port. It’s
just that every new peripheral device
I buy seems to be serially interfaced,
and I can't fit any more serial ports
inside the already crowded enclosure.

Recently, while juggling three
cables and leaning over the computer,
I began to wish for an easier way to
switch between devices. I wondered if
I could just put together a little box
containing a multiple-pole rotary
switch wired to a few DB-25 connec-
tors as a workable compromise. But
then I thought of a possible better
solution as I remembered something |
had seen in a catalog of data-
communication products: a device
called a code-activated switch.

Functional Analysis

The function we need here is the
ability to multiplex—switch between
as needed—several peripheral devices

connected to a single [/O channel. A
communications multiplexer per-
forms this function. In essence, this
device forms a bridge in the com-
munication link between the master
device (usually the host computer’s
I/0O port) and one of several slave
devices; transfer of data can proceed
in either direction over this bridge.
The physical linking of the input and
output can be accomplished either
mechanically or electronically.

Two Approaches to Switching

The simplest possible device for the
purpose is a four-position mechanical
switch box. Available commercially
for about $150, a DB-25 switch box
allows you to select one of four
peripherals for output by turning a
four-position multipole rotary switch.
This manually activated switch is most
frequently used where the peripherals,
computer, and operator are in close
proximity. Its major advantage is its
relative low cost.

Unfortunately, mechanical switches
are subject to deterioration from the
elements and, of course, require a
human operator to function. Harsh
environments call for fully electronic
switches. In situations where the
communicating devices are at great
distances from the computer, some
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Photo 1: Prototype of the Micromux four-channel code-activated switch, built
around a Zilog Z8 single-chip microcomputer,

(1a)

MASTER
(4]
CHANNEL
INPUT

R§-~-232C
TO TTL
CONVERTER

form of remote-controlled switch
must be used. An ordinary electrical
relay can provide remote control, but
the greatest flexibility and reliability
are obtained from a fully electronic,
software-controlled, code-activated
peripheral-device switch. Let's look at
some of the possibilities.

Electronic Switches

Figure 1a is a simple block diagram
of a four-channel electronic RS-232C
multiplexer switch. The master input
on the left side is intended to be con-
nected to a computer’s 1/0 port and
the four channels on the right side are
intended to be connected to four
peripheral devices. (In the following
discussion, the assumption will be
that data is being transmitted by the
master device to one of the slave
devices, although data can also move
in the other direction.)

On the left side of the electronic
multiplexer, the input serial data
from the master device (the com-
puter) is converted from RS-232C

ENABLE 1 ———»|
) TTL TO 1/0
‘;BUSFTFAET: RS-232C fe—— CHANNEL1
CONVERTER ouTPUT
ENABLE 2
- TTL TO 1/0
EAAGHC RS-232C  |#——s CHANNEL 2
CONVERTER OUTPUT
ENABLE 3
. TTL TO 10
SoEIATE RS-232C |e—— CHANNEL 3
CONVERTER OUTRUT
ENABLE 4
- TTL TO 170
ber guiTFéTRE RS-232C le—— CHANNEL 4
CONVERTER OUTPUT

Figure 1a: Block diagram of a four-channel peripheral switch for RS-232C serial communication, which may be controlled via wired
remote activation or code activation.
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voltage levels (+15V) to TTL
(transistor-transistor logic) voltage
levels (0 to +5 V) and directed to the
inputs of four three-state signal buf-
fers (also known as three-state
switches) wired in parallel.

Each three-state signal buffer has
an active-low enable input. An input
voltage of 0 V on this enable input
line allows a signal to pass through
the buffer. When any one of the four
buffers is enabled, the master device’s
input signal is allowed to pass
through it. This signal is then recon-
verted to RS-232C levels and sent on
to the peripheral. Changing the
active-low enable signal from the first
three-state signal buffer to another
diverts the output to a different
peripheral device. (In this particular
configuration, only one of the four
buffers should be activated at one
time. Other setups could allow out-
put to be sent to two, three, or all
four of the output buffers.)

The method by which the enable
lines of the three-state signal buffers
are activated determines the complex-
ity of the electronic switch. Two par-
ticularly important types of control
methods are used by devices called
remote-activated switches and code-
activated switches.

Both remote- and code-activated
switches are designed for hands-off
operation. The difference between
them is this: selection of an output
channel is done in the former by
decoding separately conveyed logic-
signal inputs and in the latter by
decoding signals conveyed as part of
the data being transmitted through
the multiplexer switch.

In the case of the remote-activated
switch, wires for the remote-control
signals must be provided in addition
to the serial data connection. Further-
more, if the switch is located some
distance from the computer, it may
be necessary to add line drivers and
receivers to these control lines. In the
example control circuit shown in
figure 1b, only three wires (plus
ground) and a single type-74LS15S in-
tegrated circuit (@ two- to four-line
demultiplexer) are required to pro-
vide the enable signals to the four
buffers. Two of the wires select one of
the four control outputs; the third

(1b)
REMOTE-ACTIVATED SWITCH
+5v
a
.
L T
— 2 1€ Vee 7 —_—
170 ENABLE [ >— 16 1¥o ——{ > ENABLE 1
13 6 —
2Bl >——~ 11— "> EnaBLE 2
CHANNEL 3 5 R
cooe | [ >—F]s 1v2 =——{""> ENABLE 3
7aLs186 |
1¥3 ——{ > EnABLE 4
GND

,7‘78

Figure 1b: Functional diagram of a 74L5155 two- to four-line demultiplexer as it would
be connected in a peripheral switch using wired remote activation.

wire serves as a switch-enable line,
selecting output from one buffer or
none.

In principle, remote-activated
switches are not much more com-
plicated than their mechanical
equivalents. They are generally cost-
effective where high speed is essential
or where there are tens of channels
with various selection configurations.
On the negative side, remote-
activated switches require hardware
and software control interfacing and
are not easily adapted to different
computers.

The Code-Activated Switch

The code-activated switch uses a
microprocessor to analyze the charac-
ters in the data flowing through the
switch. When a particular character
or series of characters is received, the
microprocessor turns output channels
on or off. The only connection be-
tween the host computer and the
multiplexer is the master input serial
line.

Code-activated switches are avail-
able with various levels of complexi-
ty. The simplest ones merely switch
channels upon recognizing a certain
code sequence. More sophisticated
units can accept incoming data at one
data rate, collect it in a memory buf-
fer, and send it to an output channel
at another data rate. The most
sophisticated units function more as
message switchers and data con-
centrators than multiplexers, allow-

ing party-line conversations and
priority-interrupted communications.
Rather than confuse the issue by ex-
plaining all the various hardware
categories, I've chosen as this month'’s
project an “intelligent” (at least
microprocessor-controlled) but rather
simple code-activated switch that I call
the Micromux. I hope you'll take the
opportunity to build it and experiment
with it. While useful as a printer or
modem switch, this code-activated
switch may perhaps find more de-
manding applications such as message
channeling and data acquisition.

Build the Micromux

The intelligence of the Micromux,
which is used to decode characters
from the serial data, could have been
provided by virtually any micropro-
cessor. The only requirement is that
the system contain a program-storage
area and both a parallel and serial I/O
port (the former to send enable signals
to the three-state signal buffers, the
latter to read and transmit serial data).
While I could have chosen a general-
purpose microprocessor such as the
6502 or Z80 and then used PIO
(parallel input/output) and SIO (serial
input/output) adapters, I chose to use
the Z8671 variant of the Zilog Z8
single-chip microcomputer to reduce
the complexity of the project. The
Z8671 was the basis for my Z8-BASIC
Microcomputer project (see reference
1) and the new Z8-BASIC System-
Controller board available. from The
Micromint. The connections needed
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(1c)

CODE-ACTIVATED SWITCH

MASTER
170 - 28671
SERIAL
INPUT

MICROCOMPUTER

[ ENABLE 1
[— ENABLE 2
——— ENABLE 3
[———— ENABLE 4

PROGRAM EPROM

DATA-RATE
SELECTION
SWITCHES

Figure 1c: Functional diagram of a Z8671 microcomputer chip (variant of a Zilog Z8) as
it would be used to control a four-channel code-activated peripheral switch.

by the Z8671 to control the four-
channel switch are shown in figure 1c.

Much of the hardware and many of
the software subroutines required for
the task are built into the Z8671
already. This Zilog product contains
256 bytes of RAM (random-access
read/write memory), a serial port,
two counter/timers, two parallel
ports, and a 2K-byte tiny-BASIC
(BASIC/Debug) interpreter within a
single integrated-circuit package.
Combined with a type-2716 EPROM
(erasable programmable read-only
memory) and a data-rate-selection
switch, the five-chip Z8-BASIC
Microcomputer system can be easily
programmed to monitor RS-232C
serial communications and switch
channels on cue. The control pro-
gram can be written in either BASIC
or assembled machine language, as
you will see.

Figure 2 on page 53 is the schematic
diagram of the Micromux. IC1 is the
Z8671. Its serial input line (SI) is tied
directly to the data input of the
master input channel (RD). Four of
the Z8671's port-2 output lines serve
as the enable inputs to the three-state
signal buffers. The program that con-
trols the computer and analyzes the
data transmissions has been written
into the 2716 EPROM, IC2. IC3 is an
8-bit latch which holds the 8 low-
order address bits (from the Z8's
multiplexed outputs) during memory
and 170 operations. IC5 is configured
as a memory-mapped address de-
coder that enables IC4 when any
address over hexadecimal CO00 is ac-
cessed.

The data rate is selected by the
switch settings on the input of 1C4.
When the system is powered up, these

52  May 1983 © BYTE Publications Inc

data-rate switches are read (as mem-
ory location hexadecimal FFFE) and
used to set a counter/timer that
divides the signal from the 7.3728-
MHz crystal. The data rates that may
be thus selected include 110, 150, 300,
1200, 2400, 4800, and 9600 bps (bits
per second).

The integrated circuits IC6 through
IC9 are type-741.5244 three-state
signal buffers. Nothing flows through
them unless their active-low enable
lines, pins 1 and 19, are at logic 0.
IC18 is a type-7407 buffer/driver,
which lights one of four LEDs (light-
emitting diodes) to show the enabled
channel.

RS-232C drivers and receivers are
provided, appearing in the schematic
as IC10 through IC17. I chose to use
only the six most frequently used RS-
232C communication signals in this
circuit. If you need additional signals,
then you’ll have to include more
three-state signal buffers and driver/
receivers. Conversely, if you need
only Received Data and Transmitted
Data (pins 2 and 3), then you'll need
fewer chips in your code-activated
switch. (Six signals—Received Data,
Transmitted Data, Clear to Send,
Ready to Send, Data Set Ready, and
Data Terminal Ready—were as many
as | was willing to wire by hand.)

Programming the Micromux

The Z8671 can be programmed in
either tiny BASIC or assembly lan-
guage. The primary difference is
speed. With the Z8671 set to receive
data at 9600 bps, only a machine-lan-
guage program would execute fast
enough to digest the data and make
control decisions at that rate. But for
slower data rates where there is more

Number Type +5V GND —12V +12V
IC1 Z8671 1 1
IC2 2716/32 24 12
IC3 74L8373 20 10
IC4 7418367 16 8

IC5 74L810 14 7

IC6 7418244 20 10

IC7 MC1489 14 7

IC8 MC1488 7 1 14
IC9 7407 14 7

Table 1: Power connections for the in-
tegrated circuits of figure 2.

time for the processor to react, using
BASIC makes the programming task
easier.

For a multiplexer to switch quickly
between four different output chan-
nels, four distinct character codes are
required. These codes can be single
ASCII (American National Standard
Code for Information Interchange)
characters such as the letters A, B, C,
and D or sequences of characters such
as “$%&1", "$%&2", "$%&3", and
"$%&4", However, because the code-
activated switch relies upon the data
stream to contain its control codes, it's
important that the channel-activation
codes be different from any character
sequences appearing in the data
transmissions, or false channel selec-
tion may occur. Obviously, we would
not choose the letter A as a practical
selection code in most applications, so
we choose some multicharacter se-
quence that would be unlikely to ap-
pear. For instance, you would prob-
ably never need to print the sequence
“$%&1”, and it could be used to
designate a switch to a printer con-
nected to output channel 1. Similarly,
“$%&4" would enable channel 4.

Because the sequence-recognition
time is dependent on the code length,
an alternative is to use single non-
printing characters such as Control-A
or Control-D. A single-character
switch-control code is recognized
faster than a three- or four—character
code. When using a machine-lan-
guage program running at 8 MHz the
difference is hardly significant, but in
BASIC the difference could be con-
siderable.

Micromux Control in BASIC
At this point, let's look at how the
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Micromux might function with the
Z8671 programmed in BASIC.

First, assuming that the switch is to
be used only with printers and
modems that use printable ASCII
.characters and commonly used con-
trol codes (Return, Backspace,
Delete, etc.), I chose the four non-
printing characters Control-A,
Control-B, Control-C, and Control-
D to select the four output channels.
For example, when the program sees
a Control-C, it activates the enable
line to the three-state signal buffer for

‘ START ’

channel 3.

Figure 3 is a flowchart of a control
program written for the Z8-BASIC/
Debug interpreter that obeys this con-
vention. The program is seven lines
long, as follows:

10 @246=0: @2=255

20 X=@240 : IF X>4 THEN 20

30 IF X=1THEN @2=254 : GOTO 20
40 IF X=2 THEN @2=253 : GOTO 20
50 IF X=3 THEN @2=25] : GOTO 20
60 IF X=4 THEN @2=247 : GOTO 20
70 GOTO 10

INITIALIZE
PORT 2

REAO SERIAL
INPUT BYTE

IS
INPUT BYTE
HEX VALUE <04

F)

YES

SET CHANNEL
1 QUTPUT

SET CHANNEL
2 OUTPUT

SET CHANNEL
3 OUTPUT

YES

SET CHANNEL
4 OUTPUT

CLEAR ALL SERIAL
OQUTPUT CHANNELS

L

Figure 3: Flowchart of a Z8-BASIC/Debug program to control the four-channel code-

activated switch at low data rates.
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Line 10 configures port 2 for output
and sets all enable lines to a logic 1
(not activated). Line 20 examines the
serial input register of the Z8 and
checks to see if its value is greater
than 4. The only ASCII characters
with values of 4 or less are the select
codes mentioned above plus Con-
trol-@. Lines 30 through 60 set the
output of the Z8's port 2 according to
the control convention or, if a
Control-@ is read, to disable all out-
put channels. If the character coming
in over the serial input line is not one
of these control characters (that is, if
its value is greater than 4), the char-
acter is sent on to the cuirent output
channel (if any), and the port is read
again.

Because the read-and-analyze rou-
tine is a single program line which
returns to itself, it operates fairly fast.
The Z8 can be set for any of the 7
common data rates between 110 and
9600 bps. If the multiplexer channel is
set before the transmission starts, or
if the control code is the very last
character in a particular message,
then the data rate is irrelevant to the
proper functioning of the program. It
is only when the control code is
embedded in a significant character
stream that speed of execution is a
consideration.

Regardless of the data rate, about
40 ms (milliseconds) are required to
analyze a serial character using this
program. As long as a delay of 40 ms
is allotted after any of the 5 control
codes is sent, the code-activated
switch will respond properly. An-
other possibility is to put several of
the same control codes in series so
that the program will catch at least
one of them.

Machine-Language Control

For the hasty folk who like to send
and switch data at 9600 bps, we have
to use a machine-language program.
A flowchart of such a program is
shown in figure 4 on page 55. The in-
creased processing speed using ma-
chine language allows us to use more
characters in the switch-control code
sequence and lessens the likelihood of
confusion with data passing through
the switch.



START

INITIALIZE PORT 2,
CLEAR FLAG,
INITIALIZE Z8
SERIAL PORT

SET FLAG=2

DOES

INPUT BYTE =

SECOND COMMAND
BYTE

READ SERIAL
INPUT BYTE

DOES

INPUT BYTE

=FIRST COMMAND
BYTE

YES

NO

SET FLAG=1

IS FLAG=0
?

IS FLAG=2

P

NO

RESET FLAG

I

INTO WORK
REGISTER

ROTATE CARRY

I

COUNT=COUNT-1

1S
COUNT=0

YES

|

STRIP UPPER
NYBBLE OF
INPUT BYTE,
REMAINDER =
COUNT

l

CLEAR
REGISTER 12

|

GET CARRY

FLAG
|

REGISTER 12

COMPLEMENT WORK

Figure 4: Flowchart of a Z8 machine-language program that can control the code-activated switch at data rates up to 9600 bps.
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The final program, shown as as-
sembly code in listing 1, uses many
subroutines already available in the
Z8671's ROM and requires only 88
bytes. It is designed to use a two-
character control-sequence-recogni-
tion code, followed by a channel
number. (I decided not to use un-
printable control codes in this exam-
ple, but any ASCII characters can be
used.) The complete sequence is
“@!x"”, where x is a value from 1 to 4.
The code sequence “@13”, for exam-
ple, would direct the output of the

| Micromux to channel 3, while the se-

quence “@11” would send the output
to channel 1. One handy feature of
the read-and-analyze routine is that
only the 4 low-order bits of the third
character in the sequence are used.
This allows us to use one of the
Control-A, -B, -C, or -D output-
selection characters (as used in the
BASIC program) as the third char-
acter in the sequence in place of the
digit.

Because the program of listing 1
runs entirely in machine language,
channel changes may occur at any
point in the transmission, at any of
the available transmission speeds. If
you plan on using this program with
a printer attached to one of the out-
put channels, you may want to
change the “@1” part of the sequence
to two nonprinting characters. Sim-
ply substitute two ASCII codes of
your choice in the program.

In Conclusion

The primary purpose of this article
is to present something the average
computer hobbyist can successfully
build and use. However, if you are an
industrious programmer with a lot of
experience, you might want to add
some additional features, such as
storing input in a memory buffer,
trapping control-code sequences
(which would filter the switching
codes out of the data flowing to the
output channels), and party-line com-
munication (where data is sent to
more than one output channel). Of
course, all of these additions would
have involved more complex hard-
ware and software.

In my own case, the Micromux

4= Circle 411 on inquiry card.
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Use Apple software in your IBM
PC and XT

Who said you can't mix Apples and
IBMs? Innovation by Quadram makes
it possible with Quadiink™. A simu-
lated Apple computer on a revolu-
tionary new enhancement board. With
Quadlink use Apple software in IBM
Personal Computers and XTs.

That means most programs designed
for the Apple 1. Apple Il Plus or Apple
ile --including all the educational
software and games -- are now .com-
patible with the IBM PC. IBM’s
sophisticated business capabilities and
Apple’s educational and entertainment
options both in one computer with
Quadlink by Quadram.

Easy to use

Quadlink is a board that plugs inside
the IBM PC. After it’s installed, you're
in business. It's like having an Apple
64K computer inside your IBM.

Don't convert or re-format any
diskettes. Load the Apple software
into the IBM PC and key in one com-
mand. That puts you in the Apple

mode. And you're ready to go. When
ready to switch back, just press a dif-
ferent key. It's that simple.

Keep the extras

Of course, Quadlink allows use of all
IBM enhancements while running
Apple software. That means printers,
buffers, monitors and more.

When using a monitor with Quadlink
there’s no plugging and unplugging
cables. And Apple programs will
appear on an 1BM Monochrome or
color monitor just as clearly as on
Apple’s own screen. Even while work-
ing with Apple’s high resolution color
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Explore your options

Quadlink, essentially a simulated Apple
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to operate most printers and parallel
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variety of entertainment options. And
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Quadlink by Quadram opens a whole
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owners. There's no reason for soft-
ware limitations any longer. If you
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tate to give up Apple’s educational
programs or games, explore Quadlink.
And get the best of both worlds.
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Intelligent Systems. for over a decade
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dealers worldwide.
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our other enhancements too. including
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