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Introducin

the MT X512

AWorld
Apartfrom

the Ordinary.

It begins with the sense of touch.

With the sleek black metal housing. Cool to the touch. Cool to
the advanced circuitry and components contained within.

And the solid feel of people-sized keys set up in a field that gives
you room to work and space in which to think.

But the difference only begins with what you see and feel. Where
it ends...well, that's really up to you.

In a very practical sense, the only limits you'll experience with
the MTX512 are those you choose to accept.

64K To 512K RAM - A Look On The Inside

Take a close look at the MTX512.

We could tell you it offers the greatest performance and versatil-
ity of any micro in its price range, but we think you’re smart enough
to draw your own conclusions.

The design is elegant in its simplicity. Remarkable for the power
and complexity it represents. 64K RAM built in, with total expan-
sion to 512K. And that doesn’t include 16K of video RAM con-
trolled by its own processor.

Speaking of video, keep in mind this is no ordinary monochro-
matic, single screen system. The MTX starts off where other micros
end up. Delivering vivid screen capabilities with 256 x 192 pixels
that crisply define interference-free high resolution graphics. 16
brilliant colors that can be displayed simultaneously. In a format
powered by 32 easily movable, user-defined graphics characters.
Graphics capabilities you'd find impressive in a system that gives
you a single screen to work in. With the MTX, you have eight.

Yes, eight.

Eight definable windows to operate independently or in tandem.
And still maintain full screen capabilities. Thus, you can manipu-
late spread sheets on the MTX and see the impact of changing
variables in graphics at the same time. Eight separate windows
on the world. We call them Virtual Screens. You'll call them
extraordinary.

Far from ordinary as well are the built-in system outputs that
come standard on the MTX. The Centronics parallel printer port.
The two industry-standard joystick ports. The uncommitted paral-
lel I/O port. The Cassette port with 2400 baud. Separate TV and
Video Monitor Ports. The 4-channel sound hifi output. We've even
installed a ROM cartridge port for word processing and other dedi-
cated programs.

Interactive Languages
And Routines — A Look
At The Way All Micros
Will One Day Perform

Forget the way all other
micros perform. This is the
way they should.

Interactively.

With the MTX, you can create and manipulate programs using
four different languages in dynamic interaction, all coordinated
through the FRONT PANEL DISPLAY. Interweaving elements
as you would in creating a symphony.

And take a serious look at the languages housed in the MTX’s
24K ROM. MTX BASIC, a more powerful form of BASIC that
allows you to use all standard BASIC programs. MTX GRAPH-
ICS, with straight forward commands, eliminates the tedium and
difficulty of creating complex graphics programs. NODDY, an 11-
command “easy learn” language that can transform real world pro-
gramming into a child-friendly activity. And MTX ASSEMBLER,
which enables sophisticated programming in assembly language.
Something else the advanced programmer will appreciate is our
ASSEMBLER/DISASSEMBLER, tied to BASIC, which provides
unprecedented display and keyboard access to Z80 CPU storage
locations, memory and program.

If you're hungry for more, PASCAL and FORTH are also availa-
ble as add-on ROM packs.

On the keyboard side of things, you'll find a number of operator-
oriented features that speed up and ease up the operation of the
MTX. The separate numeric pad with quadri-directional cursor
control and full editing functions. The eight dual function keys.




The auto repeat function on all alpha-numeric keys. Add to this
such programmer-saving features as the use of abbreviated BASIC
commands, a built-in syntax verifier, automatic cursor-honing to
errors, auto-line numbering and automaric scrolling, and you begin
to see the MTX not only opens a lot of doors that other micros
leave closed, but speeds you through them as well.

The 160 Megabyte Connection — A Look At
The System

To build a good system, quality must be designed in at every level.

We designed the MTX and its complete line of system periph-
erals using proven, standard components. Striking a strategic bal-
ance between power, versatility and dependability. Our Z80A
processor, running at 4MHz, gave us the high performance charac-
teristics we were striving for, plus the ability to expand into the
MTX Hard Disc, MTX Silicon and Floppy Disc CP/M operated
systems. Systems that could provide up to 160 megabyte storage
capacity. More power than you'll probably ever need, unless you
take full advantage of the MTX’s impressive system capabilities.

Systems hookup is as simple as every other MTX procedure.

By merely plugging in the twin R§232C Serial interfaces and the
Node software, sold optionally, you're ready to create a disc-driven
interactive communications network (OXFORD RING®) that can
link up to 255 units.

Software!? You'll never worry about software availability with
the MTX. Dozens of MTX-dedicated programs have already been
created, supplementing the vast landscape of CP/M applications
software currently available. And advance word of the MTX’s
technical capabilities has precipitated an MTX software “push”
on the part of many leading software manufacturers.

Word Processing For $999 — A Look At A
Great Deal

Look first at the capabilities, then at the price.

This is word processing the way it should be. Quick. Easy.
Professional. A package that includes the MTX512; the powerful
New Word™ word processing ROM cartridge; and the Memotech
DMXB80 correspondence quality printer® An exceptional value!

And that brings us to the bottom line.

A Look At The Price

There’s a very simple equation that covers the pricing of
the MTX512.

The more engineering you put in a system, the less it will cost
to produce. As you've already seen, the MTX is a pure product of
advanced, innovative engineering.

Which is why we can sell it for $595%*

And why we can confidently back it up with a full one-
year warranty.

Make no mistake. When you turn this page, you'l be return-
ing to a world very different from this one.

A world in which all microcomputers will suddenly seem
very different.

Suddenly very ordinary.

For more information about the MTX512, or to find out the
location of the MTX dealer nearest you, contact Memotech
Corporation, 99 Cabot Street, Needham, MA 02194; or phone
(617) 449-6614

NMENMOTECH

CORPORATION

CP/M is a trademark of Digital Research, Inc.
New Word™ is a trademark of New Star Software, Inc.

*[IMX80 correspondence yuality printer suggested retail price $395
**Suggested retail price.




THE DAY THE IBM" PC BECAME OBSOLETE.

‘THE LEADING £062

LEADING EDGE PBODUCTS, INC., SYSTEM SALES DIVISION, 225 TURNPIKE STREET, CANTON, MA 02021.

IBM is a regiscered Tademark of Interrational Business Machines Corp. MS Is a trademark of Microsoft Curporauun
Circle No. 20 on Froe Intormation Cacd

it was a Monday in the
autumn of '83:

The day they announcad
the Leading Edge*® PC—a per-
sonal computer that's just piain
better than the IBM® PC, at st
about halif the price,

The Leading Edge PC is
faster (by more than 50%j), more
powerful, more flexible anc
more dependable (for example
our disk drives have a "mean
time between faiiures” of 20,000
hours, versus an 8,000-hour
MTBF for theirs). it's compatibie
with just about ail the software
and peripherals that the iBM is.

And unlike I1BM’s, ours
comes compiete with a high-
resolution monitor, controll=r,
seven expansion slots, serial
port, paraliet port, a time-of-day
clock, double the standard
memory (128K vs. 64K) plus
hundreds of dollars worth of
software to get you up and
running immediately including
MS"-DOS version 1.25, GW Basic,
and Leading Edge word Pro-
cessing” (the most powerful
W.p. program ever created to
run on an iBM-type personal
computern). In short, the basic
package comes to you com-
plete and ready to work.

With IBM, on the other
hand, you get charged extra for
everythmg Even for the PC DOS
disk that makes it run (an extra
$40)....and $170 just for the time
of day (a calendar/clock that’s
standard with Leading Edge). In
short, the basic package cones
to you as a very expensive
paperweight

it's this simple: The Leading
Edge Personal Computer is he
first and only serious alternative
to the IBM PC...and at only
$2895 for the Leadlng Edge PG...

Get serious.

Now at 500 Leading Edge
Dealers across the country.

For the one nearest you, call
toll free 1-800-343-6833. In y
Mass,, cali coliect (617) 828-£150.

A

LEADING EDGE"
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IBM PC Software: the value of choosing

F

Shoes.
If they don't fit, they’re not worth wearing.

Software programs.
If they don't rit, they're not worth using.

That's why it's altogether fitting thac IBM
Personal Computer Software offers you a choice.

Size up the selection.

You'll find many types of programs in the
IBM software library. They’ll help keep you on
your toes in the office, at home or
in school.

There are, in fact, seven
ditterent categories of IBM pro-
grams called “families” A family
of software for business, productivity,
education, entertainment, lifestyle,
CcoOMMuNICations or programming.

Of course, every program in
every tamily is tested and approved by
IBM. And IBM Personal Computer
Software is made to be compatible
with IBM Personal Computer hardware.




rograms that fit.

Putting your
best foot forward.

Although every person isn't on equal footing
when it comes to using personal computer
software, there’s something for almost everyone in
the IBM software library.

For example, you may be on a shoestring
budget and want a big selection of programs
with small price tags.

You may be introducing students to
computing and want programs that are simple to
use and simple to learn.

You may run a business requiring
sophisticated inventory and payroll
programs. Or you may run a business
requiring a single accounting program.

You may write interoffice memos and want a
streamlined word processing program. Or you
may be a novelist looking for a program with
features worth writing home about.

Now you can find [BM Personal Computer
Software that fits — to help you accomplish
specific tasks and reach individual goals.

Stroll into a store today.

What's the next step?

Visit an authorized IBM Personal Computer
dealer or IBM Product Center ncar you. To find
out exactly where, call 800-447-4700. In Alaska
or Hawaii, 800-447-0890.

Ask your dealer to demonstrate your choice
of programs. Then get comfortable. Sit down at
the keyboard and try iBM software on for size.

Circle No. 41 on Free Information Card

Personal Computer Software

Licele Tramp character licensed by Bubbies Inc., s.a.
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LETTERS

Kudos for Mims

I seldom write fan mail to authors but,
since I have been a fan of Forrest Mims’s
from the time I read his first Radio
Shack books, I wanted to let you know
how valuable his work has been and how
we are planning to use the pressure sensi-
tive resistors discussed in the *“Project of
the Month” of November 1982.

1 work in an institution for severely
mentally retarded/physically handi-
capped people, many of whom spend
their days in wheelchairs. Because of the
lack of sensation in the lower parts of
their bodies, they don’t shift their weight
when tissues begin to break down and
therefore develop complications similar
to bed sores.

Since many of the clients have various
hip and spine deformities, the high-pres-
sure areas when they sit are not always
predictable. When we design cushions or
wheelchair seats, it would help to have
this information.

So we are working on a cushion made
of approximately 260 small foam poten-
tiometers. Using the comparator circuit
in your article and some sort of monitor-
ing device (a computer with video dis-
play or LEDs), we hope to get a visual
presentation of the high-pressure areas
on the client’s body and of the move-
ment patterns and how they affect
weight distribution.

—ScoTT A. ALLNER
New York, NY

Hey, Doc, Which Way
Did the Glitch Go?

While working with my computer and
a black-and-white monitor, I happened
to be munching on a raw carrot. Sudden-
ly, I noticed a faint glitch on the screen.
Each time I took a bite of the carrot, an-
other glitch was produced. Thinking the
transient was due to mechanical vibra-
tion in the TV, I tried simulating the
noise, but nothing happened. Checking
for static charges, I stuck the probes of a
FET VOM into the carrot and got 85
millivots. Over a period time, the polari-
ty of this voltage changed from negative
to positive. By inserting copper and zinc
electrodes into the carrot, I measured
850 mV and this remained constant
overnight. The output current measured
about 50 microamperes. Several checks
were made to determine whether the
transient voltage was reaching the TV
directly or through the computer. All in-
dications point to the computer. The
glitch is not serious but quite puzzling. I

plan to plant carrots this spring, wire
them in series/parallel and use them as
an alternate source of low-voltage ener-
gy for IC experiments.
—R. N. MUFFLY
Wenatchee, WA
Have you tried celery?—Ed.

Strong Functionoid

Thanks for your mention of our
functionoid in your March “Bits &
Bytes.” Your readers might be interest-
ed to know that, while it has been de-
signed for possible military applications
to spare humans the dangers of the bat-
tlefield; it has commercial, industrial,
and business applications as well. For
the record, it can lift 2000 lb—not the

maximum 100 noted in your write-up.
—LES GOLDBERG
Odetics Inc.
Anaheim, CA

Electronic Mail
As noted in your article “From One
Computer to Another” (March 1984),
the electronic mail marketplace is un-
dergoing tremendous change, with a va-
riety of players vying for their respective
shares of the market. Western Union,
with its Easylink electronic mail, is one
of the key players in the game. (This is in
addition to Telex, Infocom, and Tele-
tex.) There are approximately 35,000
Easylink users in the U.S. By means of a
wide variety of personal computers,
communicating word processors, and
intelligent terminals on Western Union’s
network, these users can communicate
with one another via the public tele-

phone system.

—Guy B. PIERCE
Western Union Corp.
Upper Saddle River, NJ

Kaypro Hardware

In your review of the Kaypro 4 Plus
88 computer (March 1984), it was stated
that plug-in expansion slots are not
available. This is true but the following
hardware can be used with piggy-back
expansion methods: 16-bit 8088/8087
coprocessor conversion kit; external
drives C & D add-on, 5-MHz CPU hop
up kit; real-time clock kit; built-in 300-
1200 modem; 800K disk drive upgrade;
1M semiconductor disk (RAMdisk); 8”
DS/DD disk drives; 640 X 250 pixel bit-
mapped graphics; and external video

monitor and hard disk drives.
—MELVIN F. PEZOK
Novato, CA

Computers & Electronics




MBC 1250 __

e - MBC 1150

THE SANYO LINE OF

SMALL BUSINESS COMPUTERS.

Now, at last you
can get advanced
capability,
quality and
reliability.

e

- T

The features in the chart are not all you get
with Sanyos advanced line of 4-digit desk-top
business computers. You also receive a one year
warranty on the Memory Board and a 90 day
warranty on all other parts.

And, unlike some other Personal Computer
companies, Sanyo gives you extra software at no
extra charge. Such as WordStar? CalcStar;
MailMerge? SpellStart and InfoStar®

An independent national survey has rated
this Sanyo computer line in the top 20 for word
processing capability.

So, whether you are writing a thank you letter
to your aunt, a business letter to your partner, or a
book for publication, Sanyo is here to help.

—

Baogho §agoBing i i
8 g{g Keyboard
= -g
MRBC 4050

(The 00 in the model number means single drive.
The 50 indicates dual drive.)

FEATURE 1100/11501200/1250/4000/4050
Disk capacity per drive 320K |{640K 640K
Bit/Ream 8/64K 8/64K 16/128K-256K|

Number of Drives Single/Dual|Single/Dual|Single/Dual
Operating System  |CP/M80  |CP/M80  |CP/M86

CPU Z80A Z80A (Two) | 8086&MS-DOS
Parallel Port STANDARD |STANDARD |STANDARD
Serial Port_ |[STANDARD [STANDARD | STANDARD
lSTﬂNDAHD STANDARD | STANDARD
STANDARD |STANDARD |STANDARD

15 Function Keys

12 Inch Screen

Detachable Ecgonomic |gra NpARD |STANDARD | STANDARD

PLUS FREE SOFTWARE TO GO WITH IT.

Sanyo computers can balance your check
book, keep household budgets or plan small
business strategy. And for the operating systemn
used in Sanyo computers you have the largest
library of software applications available today.

So there you have it. The Sanyo line of 4-digit
computers. They give you more than any other
business computers.

ii’ "‘\

i
SANYO DESK-TOP COMPUTERS

D SANYO
SANYO BUSINESS SYSTEMS CORP

SI JOSEPH STREET. MOONACHIE. N.j. 07074

YOU'’LL FIND OUR NAME EVERYWHERE

Circle No. 32 on Free Iinformation Card



Learn robotics and

The wave of the future is
here. Already, advanced robotic
systems are producing every-
thing from precision electronic
circuits to automobiles and
giant locomotives. By 1990,
over 100,000 “‘smart’ robots
will be in use.

Over 25,000 New Jobs

Keeping this robot army
running calls for well-trained
technicians. . . people who
understand advanced systems
and controls. By the end of the
decade, conservative estimates
call for more than 25,000 new
technical jobs. These are the
kind of careers that pay
$25,000 to $35,000 a year right
now. And as demand continues

you build thi

New NRI home training
prepares you for a rewarding
career in Americas newest
high-technology field.

to grow, salaries have no place

to go but up!

Build Your Own Robot
As You Train at Home

Now, you can train for an
exciting, rewarding career in
robotics and industrial control
right at home in your spare
time. NRI, with 70 years of
experience in technology
training, offers a new world of
opportunity in one of the most
fascinating growth fields since
the computer.

You need no experience,
no special education. NRI
starts you at the beginning,
takes you in easy-to-follow,
bite-size lessons from basic
electronics right on through

You get and keep Hero 1 robot with gripper arm and speech synthesizer, NRI
Discovery Lab for electronic experimentation, professional multimeter with
3%-digit LCD readout, 51 fast-track training lessons.

key subjects like instru-
mentation, digital and com-
puter controls, servomotors
and feedback systems, fluidics,
lasers, and optoelectronics.
And it's all reinforced with
practical, hands-on experience
to give you a priceless con-
fidence as you build a program-
mable, mobile robot.

Program Arm and Body
Movement, Even Speech

Designed expecially for
training, your robot dupli-
cates all the key elements of
industrial robotics. You learn
to operate, program, service,
and troubleshoot using the
same techniques you'll
use in the field. It's
on-the-job train-
ing at home!

e e BN N mam— .. .




iIndustrial control as

Building this exciting
robot will take you beyond the
state of the art into the next
generation of industrial
robotics.

You'll learn how your
completely self-powered robot
interacts with its environment
to sense light, sound, and
motion. You program it to
travel over a set course, avoid
obstacles using its sonar
ranging capability. Program
in complex arm and body
movements using its special
teaching pendant. Build a
wireless remote control device
demonstrating independent
robot control in hazardous
environments. You’'ll even
learn to synthesize speech
using the top-mounted
hexadecimal keyboard.

» Training to Build a
Career On

NRI training
uniquely incorporates

hands-on building
experience to

Hexadecimal
keyboard for
programmmg
and mode

experiments,
demonstrations, and
equipment are

selection.

carefully integrated
with 51 clear and
concise lessons to
give you complete

Senges
motion.

sound, light. confidence as you
progress. Step-by-
Plug-in step, NRI takes you
el-ty] rcuit boards : :
! :;:e e% fOl; for cenvenient from the beglnnlng.
operation. e th h tod d
maintenance. . roug o ay » an
into an amazing
Q. Front-wheel tomorrow.
| 1oinen
= % turning Send for Free
radius.
Catalog Now
Teaching pendant R
and remote control Send for NRI's
big free catalog
Your mobile robot duplicates functions of state-of- descnblng RObOUCS
the-art industrial units. and Industrial

reinforce your learning on a
real-world basis. You get profes-
sional instruments, including a
digital multimeter you’ll use in
experiments and demonstra-
tions, use later in your work.
And you get the exclusive NRI
Discovery Lab®, where you
examine and prove out theory
from basic electrical concepts
to the most advanced solid-
state digital electronics and
microprocessor technology.
Devised by an experienced
team of engineers and
educators, your

Control plus over a
dozen other high-technology
courses. You'll see all the
equipment you get in detail,
get complete descriptions of
every lesson, find out more
about career opportunities for
trained technicians. There’s
no cost or obligation, so send
today. Your action today could
mean your future tomorrow.
If the card has been removed,
please write us today.

NRI NRI SCHOOLS

N " McGraw-Hill Continuing
Education Center

l‘}n 3939 Wisconsin Ave.
Washington, DC 20016

WE’'LL GIVE YOU TOMORROW.

-
Lt .
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SETH R. ALPERT

OF MICROS

HE article “'Getting Mainframe

I Data to Micros” by Jan Gugliotti

and Elliot Weitz in this issue of
C&E has set me thinking about those
two classes of machines. Like anyone
who has been in computing for a fair
number of years, I got my start on main-
frames. In those days, they were the only
game in town and so were simply called
computers. Big expensive things they
were, and only the privileged could go
near them, much less submit decks of
cards for batch runs.

The advent of timesharing systems in
the early seventies made computers
more accessible and can in many ways be
considered the start of personal comput-
ing. Gone were the hours of waiting to
get your batch run back only to find that
one card had a spelling mistake and the
job had to be resubmitted. Gone too was
the arcane JCL (Job Control Language)
that accompanied every job and consti-
tuted one’s interaction with the operat-
ing system. Advanced languages for end
users rather than programmers became
available, making it easier for even larger
numbers of people to use and benefit
from computers.

The widespread use of microcomput-
ers and the explosive growth of easy-to-
use software for them have carried this
trend one step further. Micros have pro-
liferated to such a degree that large busi-
nesses are facing some serious dilemmas
about connecting them to corporate
mainframes for purposes of sharing data
or computing resources. Gugliotti and
Weitz discuss the issues involved here
quite ably. I would like to discuss two re-
lated issues.

Micros vs Mainframes

As micros get more powerful, it will
be harder to define how they differ from
mainframes. Of course, we will continue
to think of IBM’s biggest machines, like
the 3081, as mainframes and its smallest
machines, like the PCjr, as micros. But
for other machines, the distinctions have
begun to blur.

Let me cite a number of examples. Mi-
crocomputers can now provide around a

EDITORIAL

AND MAINFRAMES

megabyte of main memory and around
100 megabytes of disk storage, figures
which are growing rapidly. Micropro-
cessors with true 32-bit performance and
virtual memory management will great-
ly enhance microcomputer processing
power in the near future. As local area
networks and supporting software be-
come more prevalent, micros will begin
replicating the shared databases and
communications now available only on
mainframe computers.
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On the software side, operating sys-
tems for micros are gaining multitasking
and multiuser capabilities, just like the
operating systems for the big guys. In-
deed, Unix may soon be running on ev-
erything from microcomputers to the
largest mainframes. Similarly, applica-
tions software is rapidly growing in so-
phistication. In fact, mainframe soft-
ware considerably lags that for micros
when it comes to ease of use.

A machine that personifies these
blurred distinctions between micros and
mainframes is the IBM PC-XT/370. In
addition to running PC-DOS, the XT/370
runs a version of IBM’s mainframe operat-
ing system VM/CMS and can use a half
megabyte of real memory and up to four
megabytes of virtual memory. That is
enough horsepower for a goodly number
of existing mainframe applications.

The Future of Mainframes

These observations on the fuzzy line

between micros and mainframes lead
one to wonder what the future of main-
frames will be. It seems safe to predict
that the actual number of mainframes in
existence will probably remain fairly sta-
ble in the coming years, but they will
contribute an ever smaller percentage of
the world’s available computer power.

Mainframes will continue to be of
great importance because of their unique
abilities in carrying out certain special-
ized tasks. For one thing, their sheer
processing power is essential for work
that requires a lot of number crunching,
like sophisticated computer graphics or
animation, or that requires vast amounts
of real memory. Similarly, mainframes
will continue to be required for manag-
ing massive, shared data banks.

There is also a compelling business rea-
son for corporations to go on running
mainframes, as Jan Gugliotti has pointed
out to me. The software that is used to run
corporate America represents an enor-
mous investment of .money and man-
years and virtually all of it is built to run
on mainframes. Much of it isn’t even that
well understood by the companies using
it, having been written by programmers
who have long since moved to other posi-
tions without leaving behind very good
documentation. Even the richest compa-
nies cannot afford the cost, to say nothing
of the risk, associated with converting this
software legacy to run in a new and in-
compatible environment.

Getting it all Together

I hope that at some point true distrib-
uted processing will be the order of the
day. Then end users will no longer have
to worry about which type of computer
to use for a given task. Instead, the user
will sit at a workstation that is his gate-
way to a network composed of many dif-
ferent computers and data bases. When
he wants to accomplish a given task, he
will simply enter a request and the net-
work will decide which processors and
data bases are best used to get the job
done. Distinctions between micros and
mainframes will no longer be a major
concern for most of the world. <o
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The New Model 4P Computer—From the World’s Largest Computer Retailer

f?, The Computer for Today’s Easy to Use, Easy to Tote
) Upwardly Mobile Society The Model 4P works anywhere there's AC. And when
If you’re headed for success, our you're ready to move on, slip the keyboard into the
newest TRS-80 can help you get there hi-impact case, snap on the protective cover and go.
in record time. The Model 4P is a It weighs just 26 pounds.

compact, disk-based desktop computer

with a big difference: it has a handle. So Like Every TRS-80, We Stand

Behind the “4P” 100%

: herever your work may take you, you . o

- cwan rggt ; %andleocgn schyeduliné y Tandy Corporation is a two-and-one-half billion dollar
problems, ever-changing sales company with over 6,600 stores nationwide. That
projection's and last minute means software, service, leasing plans and friendly

faces are always just around the corner.

Available Nationwide
Stop by your rnearest Radio Shack Computer
Center. participating store or dealer today and
find aut where Model 4P wil} take you.

Radioe fhaek

The biggest name in little computers®
A DIVISION OF TANDY CORPORATION

\ reports. It's like having your
3 office with you on trips, at
home—anywhere!

A Completely Portable,
Self-Contained System

We don’t sacrifice features for portability,
either. The Model 4P comes standard with
two 184,000-character disk drives and 64K
internal memory. You also get a full 80-
character by 24-line 9” display, an electric
typewriter-quality keyboard with numeric
keypad, and printer and communications
interfaces. And you can add an extra 64K of
memory, an internal modem or even
external hard disk drives!

“Off the Shelf”
Software

In addition to running the
entire selection of TRS-80
Model I11/4 disk software,
you can add the optional
CP/M Plus™ operating
system to use thousands of
additional ready-to-run
programs.

TRS_—BO' Model 4P Computer

79900

Commercial Lease Available
For Only $65 Per Month .
(Plus Applicable Use/Sales Tax)

Prices apply at participating Radio Shack stores and dealers.
CP/M Pius is a trademark of Digital Research.



Introducing Macintosh.
What makes 1t tick. And talk.

Well, to begin with, 110 volts of
alternating current.

Secondly, some of the hottest hard-
ware to come down the pike in the last
3 vears.

The garden variety
16-hit 8088
IICTOPYOCESSON.

Macintashs 32-bit MC68000 microprocessor:

) MAS
MCB88000L6
cc18140

Some hard facts may be in order at
this point:

Macintosh’s brain is the same blind-

ingly-fast 32-bit microprocessor we gave
our other brainchild, the Lisa™ Personal
Computer. Far more powerful than the
16-bit 8088 found in current generation
computers.

Its heart is the same Lisa Technology
of windows, pull-down menus, mouse
commands and icons. All of which make
that 32-bit power far more useful by
making the Macintosh™Personal
Computer far easier to use

bring a Macintosh to the problem. (It
weighs 9 pounds less than the most
popular“portable”’)

Another miracle of miniaturization
is Macintosh's built-in 3" drive. Its disks
store 400K—more than conventional 5%
floppies. So while they're big enough to
hold a desk full of work, theyre small
enough to fit in a shirt pocket. And,
theyre totally encased in a rigid plastic
so theyre totally protected.

And talk about programming.

There are already plenty of programs to
keep a Macintosh busy Like MacPaint,"

than current generation

computers. In fact, if you can point with-
out hurting yourself, you can use it.

Now for some small talk.

Thanks to its size, if you can't bring the
problem to a Macintosh, you can always

Macintosh automatically makes room MacPain! produces virtually any image
the human band can create.

Jor your illustrations in the lext

a progran that, for the first time, lets a
personal computer produce virtually any
image the human hand can create. There's
more software on the way from developers
like Microsoft; Lotus;“and Software
Publishing Corp., to mention a few:

Microsoff’s Multiplan for Macintosh.

And with Macintosh BASIC, Mac-
intosh Pascal and our Macintosh Toolbox
for writing vour own mouse-driven pro-
grams, you, too, could make big bucks
in your spare time.

You can even program Macintosh
to talk in other languages, like Yiddish
or Serbo-Croation, because it has a built-
in polyphonic sound generator

capable of producing
high quality speech o Houe itself
Or Music. I e

compuler commands with a
Jorm of communication you
already understand —

\ pointing. \

Sorne mice bare lwo

budtons. Macintosh has

one. So it's extremely

difficudt to push the

wrong bulton -

The insice

7 story —a
rolating ball

and oplical sensors

translate movements

of the mouse to Macintosh’s screen poinjer

with pin-point accuracy.

All the right connections.

On the back of the machine, you'l find
built-in RS232 and RS422 AppleBus serial
communication ports. Which means you
can connect printers, modems and other
peripherals without adding $150 cards.
It also means that Macintosh is ready to
hook in to a local area network. (With
AppleBus, you will be able to interconnect
up to 16 different Apple computers and
peripherals.)

Should you wish to double Mac-
intosh’s storage with an external disk



Ultra compac, switching-type
power supply and high resolution

) ) ideo circuitry,
9" high resolution HegTaak]

512 x 342 pixel
bit-mapped display

Brightness
control
128K hytes RAM.
Built-in 31"
disk drive

Keyboard connector —
a lelephone-type juck you
already know bow fo use.

drive, you can do so without paving for
a disk controller card—that connector’s
built-in, too.

There’s also a built-in connector
for Macintosh’s mouse, a feature that
costs up to $300 on computers that can't
even run mouse-controlled software.

One last pointer.

Now that youve seen some of the logic,
the technology, the engineering genius
and the software wizardry that separates

Battery for Macintosh
huilt-in clock calenda:

Built-i bandle for
getting carvied auay

HMacintesh i a trademark licensed o Apple Compuder; Inc. Apple, the Ayle
¥go, MacPaint and Lisa are trademarks of Apple Compuiter, Ine. Microso)
5 a regstered irademark of Microsofi Corporation. Lotus is a rademank
Lotus Lavelopment Corporation. For an authorized Apple dealer near you
il (800) 538-9696. in Canada, call (800) 268-7796 or
(800) 268-7637.

Thanks to clever venting,

¥ Meciniosh requires 1o
T / inezrnal fan.

64K bytes ROM.

32-bit Motorolu
o MC68000 microprocessor:

e
Macintosh from conventional computers,
wed like to point you in the direction of
your nearest authorized Apple dealer.

Over 1500 of them are eagerly
waiting to put a mouse in your hand.
As one point-and-click makes perfectly
clear, the real genius of Macintosh isn't

\ Cloce/calendar chip.

RS$232, KS422 AppleBus serial
communications ports for
printers, modems and other
peripherals.

Mouse connector.

External disk drive connector:
Polyphonic sound port.

Macintosh’s digital board —
the processing poiver of an

enitive 32-bit digital graphics
computer in 80 squuire iviches.

its 32-bit Lisa Technology; or its 3!2"
floppy disks, or its serial ports, or its soft-
ware, or its polyphonic sound generator.
The real genius is that you don't
have to be a genius to use a Macintosh.
You just have to be smart enough
to buy one.

Soon therell be just two kinds of people.
Those who use computers And =%
those who use Apples. &®.



LES SOLOMON ON

HOSE of us in the computer busi-

I ness pride ourselves on being

pretty sharp when it comes to
hardware and software.

We tell ourselves, and other people,
that we are successful because we are so
logical and fully understand a problem
before we attack it.

Taking a look at the wealth of super
hardware that is currently available and
the abundance of great software that is
obtainable to support it, I guess we’re
doing pretty well. The industry is cer-
tainly thriving and we can do great
things with the devices and programs
that we have. It all seems logical and
well-planned. However, Lord help the
person who buys one of our wonderful
products and tries to figure out how to
use it by reading accompanying instruc-
tion manuals, for this is where the logic
of the people who run this business ap-
pears to fall apart. It is the one area that
seems to defy our clear thinking; and if it
is neglected, it may well cause problems.

I am talking about technical manuals
written in English by technically orient-
ed Americans. These are the manuals
that come with over-the-counter com-
puters, plug-in boards, and other periph-
erals. They also accompany most soft-
ware packages.

Help!

Maybe I am naive, but [ have always
felt that an instruction is supposed to
help the user. Unfortunately, like too
many others, I tend to turn to the man-
ual only as a last resort. But what do I do
when the manual is more confused than
Iam?

If you don’t know what I am talking
about, you probably haven’t bought a
new piece of equipment recently. If you
have—be it hardware or software—the
odds are pretty good that you may have
been somewhat puzzled as to how to use
the manual, much less the equipment.
Even when you think you know what is
going on, you wonder, “What the heck
does that paragraph on page 33 have to

It seems that the writing specifications

do with what’s on the rest of the page.”"

used by too many manual writers are
based on the fog index—sometimes
known as the *‘look how smart I am”
syndrome. The source of the problem
(and this is even more disturbing) may
also be that the instruction manual
wasn’t even considered until the last pos-
sible minute before the product was
shipped and so it wasn’t written to any
specifications at all.

The Foggy Outlook

As I sat down to write this column, I
was prepared to illustrate my point with
some examples of the foggy impressions
I had gleaned from manuals accompany-
ing recently purchased equipment. But
the more of these books I looked at, the
more confusion I found.

Then I thought, “Maybe it’s just me.
I'll ask around.” Well, I found that a lot
of other people agree with me. In fact, at
one computer store, I started a very live-
ly discussion just by asking, ‘““And what
did you think about the manual?”

Of course, I must point out that not all
manuals are confusing. There are still a
few companies around that care. But
there are so many that make the picture
very cloudy that I decided that it would
be unfair to single out a few to pick on.
Go ahead and read the manuals and
make up your own mind.

COMPUTER HARDWARE

LOGIC IS OUR BUSINESS AND
BUSINESS COULD BE BETTER

A Word to the Source

Manufacturers, please have a heart.
You spend so much time and money de-
signing a beautiful new product and ad-
vertising it; please spend a little more
time looking at the user manuals that ac-
company your product. Manuals are
your interface with the customer in his
home or place of business. They should
not be considered to be simply a neces-
sary evil that is relegated to creation and
printing during the last week before
shipping the product.

Even if you have the best product in
the history of mankind, if a customer
can’t get it up and running in a reason-
able time, he may speak badly of you and
your product. And he shouldn’t have to
make phone calls to ask you how to hook
it up or to find out what he’s supposed to
do with some extraneous piece of stuff. If
he gets it going, likes the way it works,
and can understand your instructions,
he will be happy and he will tell others,
about it.

Word-of-mouth is good (and free) ad-
vertising. On the other hand, it can be di-
sastrous if it is negative.

If you are a manufacturer of any com-
puter products that require a manual,
take one of them right now and start at
page one. Put yourself in the position of
a first-time reader—one who doesn’t
have your computer expertise and is try-
ing to get your product to work as you
claim it does in your ads. Remember, the
customer paid good money to be helped,
not confused. .

Another possibility—and a good
one—for the manufacturer is to get a
nontechnical person to read the user
manual. Obviously, the technical level of
the manual reviewer should be represen-
tative of your typical customers. The re-
viewer shouldn’t be one of the guys who
works on development product.

Try it out. Pass your manual around
for reading before shipping it with your
product. You may be surprised at some
of the questions that will be asked by
readers of your *“‘simple to understand”™
manual. o
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Introducing the
first computer shopping
service that bringsyou
convenience, savings
and enjoyment.
Here's your chance to expand the
practical uses of your personal computer.
Sign up for CompuServe and shop in
our new Electronic Mall. It's easy to use. It
tells you more about the products you're

buying. It lets you order faster. And if's
totally unique.

I?‘\ JI ,,.

CompuServe’s new Electronic Mall*
offers you all these shopping
innovations.

- I¢s enormous! So it gives you in-depth
information on thousands of goods and
services, and lets you buy even hard-to-finc
merchandise. - Its unique “Feedback” serv-
ice lets you ask the merchants themselves
specific questions. - It's incredibly efficient in
ordering the products and services you want.

- lIts special discount opportuniti=s make it
economical, purchase after purchase. - And
its name-brand merchants assure you of
top-quality merchandise.

P WITH THE WAY
PUSERVE S NEW ELECTRONIC MALL
LETS YOU SHOP TODAY.

Make the CompuServe Electronic
Mall 15-Minute Comparison Test.

Whatyou can do in 15 minutes shopping

the Electronic Mall way.

® Call up on your computer screea full
descriptions of the latest in computer
printers, for instance.

e Pick one and enter the order command.

@ Check complete descriptions of places to
stay on your next vacation.

® Pick several and request travel brochures.

® Accessa department store catalog and
pick out a wine rack, tools, toys. .. any
thing!

® Placeyour order.

What you cando in 15 minutes skopping

the old way.

® Round up the family and get in the car.

The Electronic Mall™ is a cooperative venture between CompuServe Inc, and L.M. Berry & Company.

The Electronic Mall, a valuable
addition to the vast world of
CompuServe.

CompuServe’s Consumer Information
Service brings you shopping information,
entertainment, personal communications
and more.

You can access CompuServe with al-
most any computer and modermn, terminal
or communicating word processor.

Toreceive your illustrated guide to
CompuServe and learn how to subscribe,
call or contact...

CompuServe

Consumner Information Service
P.O. Box 20212

5000 Ariington Centre Bivd.
Columpbus, OH 43220

800-848-8199

In Ohic call 614-457-0802

Zircle No. 60 on Free Information Card
An H & R Block Company



In Computer Electronics...

NTS 1TROMLC" HOME

RAINING GIVES YOU
THE EDGE |

The competition for
High-Technology
careers is strong,
and the rewards
are great. Give

yourself the edge

you need by training

with NTS.

NTS WITRAONIC home training provides employment opportunities, especially in
you with a special kind of “Hands-On” s‘;,rl‘{'c'”g ":‘)”dt"l;a'?te”a”dcf)' Comf.”te:j.se”’tilcing

. SKIlIS can pest be learne workin trec on

experience that prepares you better, field-type equipment. NTS glectronig hardwgre is
deVe'QPS your Sk'”S_ faster. Y_OU adyance selected and developed especially for the
as quickly as you wish, working with training program with which it is associated. You
actual circuits, diagrams, schematics, learn by doing, by assembling, by performing
and state-of-the-art hardware. There are tests and experiments, covering principles of
a dozen different NTS programs in computer electronics, microprocessor trouble-

i shooting, and circuitry.
electronics to help you develop and g, ana cireultry

reach your potential. They range from

basics to advanced areas in several MICROCOMPUTERS
fields. And the ALL-NEW NTS course )
catalog spells it all out. It’s free, and NTS offers three programs in computer
. . d electronics. You will receive training covering
doe.s not obligate you in any way. Sen solid-state devices, digital logic circuitry, and the
for it today. fundamentals of the computer itself. Instruction
includes micro-control technology and detailed
A GROWTH INDUSTRY operation of microcomputers. These courses will
prepare you for entry-level in many facets of the
High-Technology is a growth industry. The computer industry §uch as field service and.
evidence is clear, and most observers predict a customer engineering as well as programming.
steady expansion due to a relatively strong flow In addition to written texts your course inpludes
of investment capital into computers, electronics the NTS/HEATH disc-drive computer which you
and precision instruments. Sales of computers assemble as part of the training process. The
alone will reach an estimated ten million units assembly and use of the computer will serve to
this year. This means challenges and new reinforce practical application of principles.
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MICROPROCESSOR TECHNOLOGY

The field of industrial and microprocessor
technology encompasses the application of
etectronic microprocessor control principles.
Your course takes you from fundamentals of
digital electronics and associated circuitry
through the application of the microprocessor as
a control device. You will learn how to move and
maniputate instructions and information. The
microprocessor trainer included in your course is
a microcomputer system designed as a practical
tool for learning the use of software and
hardware techniques utilized in the linking of
microprocessors to various systems.

DIGITAL ELECTRONICS

The NTS Compu-Trainer is a fascinating solid-
state device which you will build in order to
perform over ninety logic circuit experiments.
These experiments serve to emphasize an area of
electronics which is essential to the under-
standing of state-of-the-art control equipment;
they are also extremely important to those
wanting to pursue a career in computer
servicing. Separate courses involving the
Compu-Trainer are also available in
Microcomputer Servicing and Digital/Analog
Electronics.

ROBOTICS & VIDEO TECHNOLOGY

Other NTS courses cover a wide range of
specialization. In Robotics, the NTS/Heath Hero |
is included to train you in robotic applications in

A7 YT T e = T S e g1 10
ot o g e R T

l', e - 5 ;i_'_\:‘;;:' =

NO OBLIGATION NO SALESMAN WILL CALL

NATIONAL
TECHNICAL
SCHOOLS

TECHNICAL TRADE TRAINING SINCE 1905
Resident and Home-Study Schools

4000 So. Figueroa St., Los Angeles, CA 90037

May1984

manufacturing processes. in Video technology, a
new course features the advanced NTS/Heath Z
Chassis “Smart Set” color TV with computer
space command remote control and space
phone. This is an excellent program for those
interested in a career in video servicing with
microcomputer basics.

EARN CEU CREDITS

America’s industrial giants are turning more and
more frequently to home study as an effective way
to upgrade employee skills. You benefit from the
experience NTS has gained in its 79 years as a
leader in technical training. The skills and
experience gained in the building of kits and test
equipment provide you with training that cannot
be duplicated. And,
depending on the
program you select,
you can earn up to
30 CEU credits for
successful
completion.
Complete details = =
included in the
catalog.

Use the mali-in card or flll out and mall the coupon. Indicate the field of your choice.
(One, only please.) FREE full color catalog will be sent to you by return mail.

fmmm e e mmmemmmmmmmm—mmm—m——————=———
1
NATIONAL TECHNICAL SCHOOLS  Dent 205054

4000 South Figueroa Street, Los Angeles, CA 90037
Please send FREE color catalog on course checked below:

-

O Robotics 0O Computer Electronics
O Digital Electronics O Video Technology
O Auto Mechanics O Home Appliances

O Air Conditioning/ Solar Heating

Name Age
Address Apt.
City State

2Zip Phone ( )

O Check if interested ONLY in classroom training in Los Angeles

1
]
]
]
]
]
1
]
]
]
]
]
1
1
]
]
1
]
1
1
]
]
1
: O Check if interested in G.l. Bill Information.
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SOL LIBES

Rumors & Gossip

» Radio Shack is expected to shortly
introduce the Model 200 Portable Com-
puter, an upgraded version of the popu-
lar Model 100. Reportedly, it will be
identical in size to the 100, have an 8 line
by 80 character display and offer some
IBM-PC compatibility. . . . Samples of
Zilog's new Z800 and Z80,000 micro-
processor chips will not be available un-
til late this year. The Z800 is a greatly
enhanced version of the popular Z80-bit
microprocessor; the Z80,000 is a new 32-
bit microprocessor. Details on both
chips appeared previously in this
column. . .. Digital Research will re-
portedly augment their recent contract
to port Unix System V to the Intel IAPX
family with an agreement to add such
productivity tools as graphics, addition-
al languages and a library of applications
packages. . .. Also expect Digital Re-
search this month to announce 10 to 15
consumer-oriented applications pack-
ages to run under its new Personal
CP/M system. They will be sold via
mass merchandisers. . . . The first Japa-
nese home computers using Microsoft’s
MSX operating system will probably be
introduced at next month’s Consumer
Electronics Show in Chicago, where
dealers will be placing orders for the
Christmas buying season. Expect ma-
chines by Matsushita and Toshiba and
by U.S. maker Spectravideo. ... Look
for NEC to soon introduce a battery-op-
erated disk system for its knee-top com-
puter. And Data Corp., Dallas TX to in-
troduce a similar product for the Radio

BITS & BYTES

Shack and NEC machines. ... NEC is
also rumored to be readying a new com-
puter with MAC-like characteris-
tics. . . . Spectravideo is expected to in-
troduce next month a knee-top portable
with an 80-column display that is com-
patible with the Radio Shack and NEC
machines, and to offer CP/M and MS-
DOS as optional operating systems.
Summer introductions of knee-top ma-
chines with 80 column displays should
also come from TI, Casio, Radio Shack,
Compaq and Commodore.

New Flat-Panel
Display Technology
Yields Color & 3-D

» Binary Star Inc., Bellevue, WA, has
disclosed details of their new flat panel
display. It is less than a half inch thick
and capable of producing high-resolu-
tion color and 3-D at prices competitive
with CRTs. The display consists of sin-
gle or multiple transparent substrates,
containing color filters and incandescent
light elements that are sandwiched be-
tween glass faceplates. The tungsten
light elements are smaller than grains of
sand, have little thermal inertia, and de-
velop little heat. Each element requires
about 0.1 mW at 5 V and brightness is
over 20 times that of a conventional
CRT. There can be over a million ele-
ments on a panel.

Multi-level color displays which pro-
vide true three dimensional images have
already been constructed by Binary Star
for military use. The company also

claims to have developed low cost drive
electronics.

IBM Announces Unix
For PC

» As previously rumored in this col-
umn, IBM has introduced a single-user
Unix operating system for the PC/XT.
But the big surprise is that they did not
go with Microsoft’s Xenix. Instead they
chose to have Interactive Systems Corp.,
of Santa Monica, CA transport their im-
plementation of Unix for VAX ma-
chines to the PC. The operating system
will be called **Personal Computer Inter-
active Executive” or “PC/IX.” There is
no doubt that this is a precursor of
multiuser versions of Unix for other
IBM machines.

ISSCC Features
Papers On New IC
Devices

» At the International Solid State
Circuits Conference held in San Francis-
co in February, papers were presented
on many new IC devices currently in de-
velopment. Fujitsu, Hitachi and NEC
described their new 1-megabit dynamic
RAM chips. The NEC chip was orga-
nized as 128K x 8.

Stanford University, the University of
California at Berkeley, and Digital
Equipment Corporation presented pa-
pers on new 32-bit microprocessors. The
SU unit is a pipelined NMOS device.
The Berkeley device featured a reduced
instruction set.

Other devices described at the confer-
ence were new image sensors, GaAs cir-
cuits, data acquisition, high-speed ana-
log and data processing circuits,
dedicated signal processors, non-volatile
memories, and many others.

IBM Sues Two Rivals
On PC-ROM Copyright

» IBM filed copyright-infringement
suits against Corona Data Systems and
Handwell Corp, charging they copied
the software contained IBMPC BIOS
ROM and used it in “look-alike” ma-
chines. The companies quickly reacted
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by agreeing to cease marketing machines
that use the chip. Handwell is a Califor-
nia importer of Taiwanese machines.
Setting an industry precedent, Apple
computer has filed suits against more
than 50 companies (most outside the
U.S.) charging similar copyright in-
fringement. One case, against the U.S.
micro manufacturer, Franklin Comput-
er, dragged through the courts for over
two years. Apple finally won and Frank-
lin agreed to cease producing the chips
and pay Apple damages. Nonetheless,
there has been a virtual flood of Apple II
computer copies arriving from Taiwan,
Korea and Europe. The U.S. customs
service has confiscated many, but a sub-
stantial number have slipped through.
Thus, it is common to see Apple II clone
computer Kkits being sold at computer
hobbyist flea markets for about one third
the list price of Apple’s machine. The
same may happen with the IBM PC.

Unix News

» Motorola has announced the com-
pletion of its port of AT&T Unix System
V to the 68000 microprocessor and has
submitted the product to Bell Labs for fi-
nal acceptance testing. Motorola is the
first semiconductor manufacturer to do
this. Intel, National Semiconductor and
Zilog also signed agreements with
AT&T to port Unix System V but have
not as yet completed their ports. Intel
has entered into an agreement with Digi-
tal Research to have them to do the port
to the 80286.

Microsoft and National Semiconduc-
tor have announced that the Xenix oper-
ating system will soon be available for
the National Semiconductor 16032 and
32032 microprocessors.

Predictions

» Industry prognosticators predict
that IBM will manufacture between 1.5

and 2 million IBM PCs this year. If they
can do it, then by the end of the year 2.3
to 2.8 million IBM PCs will be in opera-
tion. Thus, the number of IBM PCs will
have exceeded the number of Apple II
machines sold and will approach the
number of Commodore C-64 machines
sold. Of course, in dollar terms IBM-PC
sales are almost equal to the combined
sales of both the Apple IT and C-64.

DRI Drops
CPM-86-Plus

» CP/M-86-PLUS, a greatly en-
hanced version of CP/M-86, which Dig-
ital Research Inc. has had in beta testing
for several months, will not be released
for sale. The new version would have of-
fered the features currently available in
CP/M-80-PLUS. Reports from the beta
test sites were that this would have been
the fastest DOS available for 8088/8086
systems and would have offered many
system enhancements.

In dropping CP/M-86-PLUS, after
investing several man-years of work,
DRI is conceding that CP/M-86 has
achieved too limited a market to justify
the expense of introducing and support-
ing it. DRI will now concentrate its ef-
forts on its new windowing version of
Concurrent CP/M-86 (CCP/M-86),
which they demonstrated at the Comdex
show last November, and which should
be released by the time you read this col-
umn. CCP/M-86 will also be capable of
running all PC-DOS software that fol-
lows proper interfacing rules and it is ex-
pected that IBM will market the new
version.

CP/M-80-PLUS, for 8-bit machines,
was released almost a year and half ago
by DRI. Despite its extended features
and speed enhancements it has met with
very limited acceptance. Only a handful
of OEMs have adopted it and most users
are content to run the old Version 2.2 of
CP/M-80, which sold well over 2 mil-
lion copies. For very low cost home com-
puters using Z80 microprocessors, DRI
is releasing a new version of CP/M-80
called ““Personal CP/M.” Reportedly,
Zilog will soon release a new version of
the Z80 microprocessor with most the
CP/M code ROMed in the microproces-
sor chip itself. In addition, late this year
Zilog is expected to introduce a “‘super”
Z.80 chip, called the Z800, that will add
powerful features such as memory man-
agement and hardware multiply/divide,
etc. Thus, CP/M-80, is expected to dom-
inate the 8-bit micro world and to con-
tinue its popularity for many years to
come.

Motorola And DRI
Announce Software
Agreement

» Motorola has announced its com-
missioning of Digital Research to imple-
ment Concurrent CP/M, with windows,
on the 68000 and to implement its family
of languages to run under Concurrent
CP/M-68K and Motorola’s new version
of Unix Version V. This arrangement
should allow software developers to easi-
ly port source code applications pro-
grams developed using DRI’s C, Pascal
MT+4, CBasic, Fortran 77, and PL/I
languages between the IBM PC running
either PC-DOS or CP/M-86 and 68000-
based systems running either CP/M-
68K or Unix Version V. Puportedly,
Digital will complete the project by year-
end and the software packages will be
sold by both Motorola and DRI.

——

Random News

» Digital Research and Coleco have
announced an agreement for Coleco to
implement Personal CP/M in ROM for
the Coleco Adam home computer. . ..
There are reports that prices on 256K
RAM chips, which are still in very limit-
ed supply, have already dropped over
50% from their initial $110 prices to
$38. Further price decreases are expect-
ed this year as availability increases.
Thus, we may see the devices being used
in personal computers before the end of
the year. . .. Amiga Corp., Santa Clara,
CA, a maker of peripherals for video’
games, has announced that this fall it
will introduce a 68000-based home com-
puter with 128K of RAM and a 320K
disk drive that it expects will retail for
under $700.
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COMBINATION “DAISY WHEEL”
= PRINTER/ TYPEWRITER

“WORLD’S FINEST”
LIST $799.00

SALE $489.00

¢ SUPERB COMPUTER PRINTER COMBINED WITH WORLD’S FINEST ELECTRONIC
TYPEWRITER!

e BETTER THAN IBM SELECTRIC — USED BY WORLD’S LARGEST CORPORATIONS!
¢ TWO MACHINES IN ONE — JUST A FLICK.-OF THE SWITCH!

* SUPERB EXECUTIVE CORRESPONDENCE — HOME, OFFICE, WORD PROCESSING!
e EXTRA LARGE CARRIAGE — ALLOWS 14-1/8” PAPER USAGE!

* DROP IN CASSETTE RIBBON — EXPRESS LIFT OFF CORRECTION OR ERASER UP TO
46 CHARACTERS!

e PRECISION DAISY WHEEL PRINTING — MANY TYPE STYLES!

* PITCH SELECTOR — 10, 12, 15 CPS, AUTOMATIC RELOCATE KEY!

e AUTOMATIC MARGIN CONTROL AND SETTING! KEY IN BUFFER!

* ELECTRONIC RELIABILITY, BUILT IN DIAGNOSTIC TEST!

e CENTRONICS PARALLEL INTERFACE BUILT-IN (SERIAL OPTIONAL)!

e 15 DAY FREE TRIAL — 90 DAY FREE REPLACEMENT WARRANTY!

i Add $17.50 for shipping and handling!! : pno I Ec l o

|
Enclose Cashiers Check, Money Order or Personal Check. Allow | (WE LOVE OUR CUSTOMERS)
: 14 days for delivery, 2 to 7 days for phone orders, 1 day express | E N TER PRIZ E s
| mail! Canada orders must be in U.S. dollars. VISA — MASTER | BOX 550, BARRINGTON, ILLINOIS 60010
| CARD ACCEPTED. We ship C.0.D. | Phone 312/382:5244 to order
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» Fast80-120-160 Characters Per Second

» Word Processing

*STX-80 COLUMN

PRINTER—$149.00

Prints full 80 columns. Super silent
operation, 60 CPS, prints Hi-resolution
graphics and block graphics, expanded
character set, exceptionally clear
characters, fantastic print quality, uses
inexpensive thermal paper! Best thermal
printer in the U.S.A.l (Centronics Parallel
Interface).

**DELUXE COMSTART/F

80 CPS PRINTER—$199.00
The COMSTAR T/F (Tractor Friction)
PRINTER is exceptionally versatile. It
prints 8%" x 11" standard size single
sheet stationary or continuous feed com-
puter paper. Bi-directional, impact dot
matrix, 80 CPS, 224 characters. (Cen-
tronics Parallel Interface).

Premium Quality—120 CPS
COMSTAR T/F SUPER-10X

PRINTER—$289.00
COMSTAR T/F (Tractor Friction) SUPER-
10X PRINTER gives you all the features
of the COMSTAR T/F PRINTER plus a
10" carriage, 120 CPS, 9 x 9 dot matrix
with double strike capability for 18 x 18
dot matrix (near letter quality), high
resolution bit image (120 x 144 dot
matrix), underlining, back spacing, left
and right margin settings, true lower
decenders with super and subscripts,
prints standard, italic, block graphics

| Add $17.50 for shipping, handling and insurance. WE DO NOT EXPORT |

TO OTHER COUNTRIES EXCEPT CANADA.

0 Enclose Cashiers Check, Money Order or Personal Check. Allow 14 days |
for delivery, 2 to 7 days for phone orders, 1 day express mail! Canada |
| orders must be in U.S. dollars, VISA — MASTER CARD ACCEPTED. We |

] ship C.0.D.

COM-STAR TIF

Tractor

Friction
Printer

only $199* i

e15'Day Free Trial -180 Day Immediate Replacement Warranty

o Lowest Priced, Best Quality, Tractor-Friction Printers in the U.S.A.

and special characters, plus 2K of user
definable characters! The COMSTAR T/F
SUPER-10X PRINTER was Rated No. 1 by
"“Popular Science Magazine.” It gives you
print quality and features found on
printers costing twice as much!! (Cen-
tronics Parallel Interface) (Better than Ep-
son FX 80).

Premium Quality—120 CPS
COMSTAR T/F SUPER-15%"

PRINTER—$379.00
COMSTAR T/F SUPER 15%" PRINTER
has all the features of the COMSTAR T/F
SUPER-10X PRINTER plus a 15%" car-
riage and more powerful electronics
components to handle large ledger
business forms! (Better than Epson FX
100).

Superior Quality
SUPER HIGH SPEED—160 CPS
COMSTART/F 10”

PRINTER—$489.00

SUPER HIGH SPEED COMSTAR T/F
(Tractor Friction) PRINTER has all the
features of the COMSTAR SUPER-10X
PRINTER plus SUPER HIGH SPEED
PRINTING—160 CPS, 100% duty cycle,
8K buffer, diverse character fonts,
special symbols and true decenders, ver-
tical and horizontal tabs. RED HOT
BUSINESS PRINTER at an unbelievable
low price!! (Serial or Centronics Parallel
Interface)

o e o — — — — — — — — e G S S e e e e w—

SUPER-10”

* 40, 48, 86, 80, 96, 132 Characters Per Line Spacing
¢ Print Labels, Letters, Graphs and Tables
¢ Print Out Data from Modem Services

¢ List Your Programs

¢ “The Most Important Accessory for Your Computer”

Superior Quality
SUPER HIGH SPEED—160 CPS
COMSTART/F 15%”

PRINTER—$579.00

SUPER HIGH SPEED COMSTAR T/F
15%" PRINTER has all the features of the
SUPER HIGH SPEED COMSTAR T/F 10"
PRINTER plus a 15%" carriage and more
powerful electronics to handle larger
ledger business forms! Exclusive bottom
paper feed!!

PARALLEL INTERFACES
For VIC-20 and COM-64—$49.00
For All Apple Computers—$79.00
NOTE: Other printer interfaces
available at computer stores!

are

Double
Immediate Replacement
Warranty
We have doubled the normal 90 day war-
ranty to 180 days. Therefore if your
printer tails within 180 days’ from the
date of purchase you simply send your
printer to us via United Parcel Service,
prepaid. We will IMMEDIATELY send you
a replacement printer at no charge,
prepaid. This warranty, once again,
proves that WE LOVE OUR
CUSTOMERS!

PROTECTO

E N TE R P R ' z E s (WE LOVE OUR CUSTOMERS)

BOX 550, BARRINGTON, ILLINOIS 60010
Phone 312/382-5244 to order

ABCDEFGHIJKLMNOPGRSTUVWXY Z

ABCDEFGHIJKLMNOPGRBTUVWXYZ L 2334567890

CIRCLE NO. 40 ON FREE INFORMATION CARD




HOUGH pen plotters are primari-

I ly used to generate hard-copy

business, engineering, and scien-
tific graphics, many users enjoy pro-
gramming their machines to create
multicolored pen and ink compositions.
The results, which we’ll refer to as plot-
ter art, can be intricately complex and
spectacularly beautiful.

First-time plotter users are usually
surprised to discover that striking exam-
ples of plotter art can be created by rela-
tively simple programs. Considering the
very high resolution of most pen plotters
(up to 0.001 inch), the possibilities for
plotter art programs are essentially
endless.

Types of Plotter Art

Most programs for creating plotter art
are based on one of the following:

1. Mathematical formula

2. Random number generation

3. Man-machine interaction

4. Sketch/paint manual control mode

I've used several different computers
and a high-resolution HP7470A plotter
to explore all of these categories. While
the specific programs and art that ac-
company this column were generated
with a Radio Shack TRS-80 Model 100,
the programs can be easily revised for
many other computers. Other plotters
can also be used simply by revising the
lines containing plotter instructions.

Each program includes a line that
opens a file for establishing the comput-
er-plotter communications protocol.

For the Model 100-HP7470A combi-
nation, the line is: OPEN
“COM:48N2E™” FOR OUTPUT AS 1.
Each program also contains a line that
closes the opened file when the program
is complete.

As you experiment with plotter art,
you may sometimes find that, when a
program that’s been temporarily
stopped is restarted, the plotter fails to
respond or begins plotting in an incor-
rect location. The plotter may also ne-
glect to retrieve a pen from its stall,
thereby producing lots of action but no
drawing.

FORREST M. MIMS lii

THE COMPUTER SCIENTIST

EXPERIMENTING
WITH COMPUTER ART

These problems can usually be elimi-
nated by stopping the program and ei-
ther sending the plotter a default com-
mand or switching it off and then back
on. Now, when the program is run from
the beginning, the correct plotter proto-
cols will be reestablished and the plotter
should perform properly.

Fig. 3. Asterisk Mosaic.

Other pitfalls await the neophyte plot-
ter artist. Fortunately, none is major,
and you can find out more about them in
the following discussion.

Equation-Based Plotter Art

The graphs of the standard equations
presented in analytical geometry and
calculus textbooks are a gold mine for
the plotter artist. The symmetry of The

Astroid and the beauty of The Four-
Leaved Rose are enough to attract even
those artists intimidated by the simplest
formula.

Jerry O’Dell, a professor of psycholo-
gy at Eastern Michigan University, is an
expert at converting mathematical equa-
tions into plotter art. Professor O’Dell
has described some of his work in 80
Microcomputing (“The Artful Plotter,”
September 1983). One of his more strik-
ing creations is an eight-leaved rose
made by superimposing two offset four-
leaved roses.

Figure 1 (“‘Spectralipse™) is a three-
color example of a modified eight-leaved
rose generated by the program in Listing
1. The lines that draw the rose (130-220)
are adapted from a program given in
Professor O’Dell’s article.

I’ve selected Spectralipse as an initial
example of plotter art since it nicely il-
lustrates some of the practical problems
that may befall the novice plotter artist.
The first is time. Plotters draw straight
lines very fast, but curves require consid-
erably more time, particularly when
each tiny increment is calculated in BA-
SIC. This explains why the HP-7470A
required slightly more than one hour to
draw Spectralipse.

Another problem is color selection
and availability. Note that Listing 1 pro-
vides only two pen selections. Since the
plotter works so slowly, pens of other
colors can be placed in the unoccupied
stall while the plotter is drawing.

Caution: Be sure to use care when sub-
stituting pens while the plotter is operat-
ing. Blocking the pen carriage or placing
a pen in the wrong stall or in both stalls
may damage the plotter.

Making plots with more than two col-
ors is simplified by using plotters having
three or more pens. In any case, the pa-
per upon which the pens draw will be
subjected to considerable stress when a
complex figure having a common origin
is drawn. Multiple layers of ink laid
down over the origin and other intersec-
tions can soak through the paper and
cause stains. Furthermore, excess ink
can so soften the paper that it can be torn
by pen motion.
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This problem can be alleviated by us-
ing a good grade of coated plotter paper
and by placing strips of transparent tape
behind trouble spots on the back side of
the paper. If these precautions don’t
solve the problem, you may have to man-
ually execute a Pen Up command from
the plotter’s control panel each time the
pen reaches a potentially soggy intersec-
tion. A more complicated but even bet-
ter alternative would be to revise the pro-
gram to automatically lift the pen over
potential problem areas.

Random Art

To create the modified eight-leaved
rose in Fig. 1, the computer followed a
precise set of instructions that trans-
formed the relevant equation into a
hard-copy graph. In other words, the
computer processed the instructions,
calculated the plotter coordinates and
controlled the plotter. Therefore, the
general appearance of the end result was
known before the plotter drew the first
line.

The random number function of most
computers makes possible the creation
of plotter art with a final appearance
which cannot be planned or predicted in
advance. Figure 2 (“‘Connections”), for
example, was made by instructing the
plotter to draw an asterisk at thirty ran-
dom locations. By keeping the pen in the
down position while it was moved to the
next random point, all the asterisks were
linked by a continuous line. The pen was
changed after each ten asterisks to make
the composition more colorful.

As you can see by referring to Listing
2, the program that draws Connections
is very simple. Line 60 establishes a plot-
ting window, outside of which the pen
will not move. This leaves a blank strip
along the bottom of the drawing for a ti-
tle and byline. Line 60 also scales the
plotter.

Line 70 specifies the size of the aster-
isk (0.5 X 0.5 centimeters) and selects
the plotted character (*). Both the char-

Figure 4 (“Asterisk Flats™) is a varia-
tion of Fig. 3. Here, the random charac-
ter rotation command (line 110 in List-
ing 3) is omitted. The remainder of the
program is unchanged.

Figure 5 (**Arrows”) shows one possi-
ble result of an additional revision to
Listing 3. Here, the asterisk in line 100 is
replaced by the “greater than” symbol
(> ). Also, the dimensions of the symbol
are controlled by a third random num-
bered instruction contained in a new
program line. Here are the twao lines add-
ed to Listing 3 to create “Arrows”:

90 T=RND(1)*8
100 PRINT #1, “SM>;SI”
T, T

Interactive Plotter Art

The programs in Listings 1-3 have a
mind of their own. Though some of their
parameters can be varied, when these
programs are run, they draw without op-
erator intervention.

Interactive plotter art programs allow
you to revise drawing parameters as the
plotter draws. This allows a relatively
simple program such as Listing 4 (*Do-
It-Yourself) to produce plotter art hav-
ing amazing diversity.

When Do-It-Yourself is run, the com-
puter display asks “A,B,C,D?” (line
100). The four numbers entered by the
user are then used as plotter coordinates
in line 110. After the pen draws the fig-
ure, using the coordinates (see line 110),
the computer asks for a new set of val-
ues, and the cycle is repeated.

Figure 6 (“Interconnected Trian-
gles”) is a simple example of interactive
plotter art. This composition was pro-
duced by running Listing 4 and making
the following entries:

A B C D

90 100 110 120
100 110 120 130
(change pen)
130 120 110 100
120 110 100 90

Adding more entries and changing the
starting point will give a diagonal string
of interconnected triangles. Reducing
the step size will reduce the size of the in-
dividual triangles and allow more to be
drawn.

Moadifying the sequence, order and
step of the A,B,C,D inputs of “Do-It-
Yourself” can provide an amazing diver-
sity of compositions. Figure 7 (**Coun-
terpoints”), for instance, is a pair of
back-to-back, stepped sequences of tri-
angles. Counterpoints was drawn by
making the following entries into “Do-
It-Yourself”:

acter and its dimensions can be easily A B C D
changed. 50 50 50 95

Lines 80-110 select the random num- 60 60 60 95
bers used as coordinates for two 70 70 70 95
successive random locations.

The program in Listing 3 is a modified . . . .
version of the previous program. It pro- 140 140 140 95
duces the interesting pattern in Fig. 3 Fig. 6. Interconnected Triangles. (change pen)

(**Asterisk Mosaic’’). Like Listing 2, it 55 55 55 95

draws asterisks at randomly selected lo- The program draws arrows pointing 65 65 65 95
cations. But they are much larger (10 X in one direction. The arrows pointing in 75 75 75 95

10 centimeters; see line 100) and are ori- | the opposite direction (Fig. 5) were pro-

ented according to their location (see | duced by reversing the position of the . . . .

line 110). The program draws forty as- | paper in the plotter and running the pro- 135 135 135 95

terisks in two colors. gram a second time. (Continued on page 32)
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Now A 16-Bit
Microcomputer
Designed To
Expand Your
Knowledge.
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Here’s How You Can Learn 16-Bit Technology.
And Graduate To One Of Today’s Most Powerful
And Advanced Microcomputers.

Now you tan master 16-bit technology with an all-new
Advanced Microprocessor course. And build hands-on
experience with the only 16-tit microcomputer specifi-
cally designed for the hobbyist, working 2ngineer and
student.

Advanced Microprocessor Course
This all-new self-study course (EE-8088} provides in-
depth coverage of 16-bit, state-of-the-art technology.

You will gain a thorough understanding of micro-
processors from this 1200 page course. In 10 easy-to-
understand units, sta-fing with
microcomputer basics, you'll
cover all phases of 16-tit micro-
processing. Assembly lznguage.
Program writing. Addressing
modes. Dynamic and static RAM.
And hardware interfacing.

And by using your 16-bit Train-
er/Learning Computer fos hands-on
experiments (over 60 included), you'll
gain actual ci-cuit interface and soft-
ware programming experience with an
8088 microprocessor system.

Trainer/Learning Computer

A unigue combination of design features mzkes this
versatile microprocessor system much mcr2than a
“teaching machine!” Use it as a trainer wizh the Ad-
vanced Microprocessor course. Use it as a1 experimen-
tal design computer. And use it to run a wide variety of
1€-bit softwa-e —including
Z-Dos, Multiplan, Z-Basic,
Condor Fi e Manager,
anc much more.

n its most
basic form,
the Trainer/
Learning
Computer
s a 16-bit,
cassette-based microcomputer.
its unique design features accass ports

and solderless bréadboards to allow you to build inter-
faces, design and modify circuits, or simply experiment
with the inner workings of the microprocessor system.

The basic system has an 8088 processor, 32K ROM (in-
cluding assembler, editor and debugger) and 16K RAM.
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Heathkifti

A subsidiary of Zenith Radio Corporation

The unit also features a seria /0 printer port, cassette
interface and a cetached 95-key keyboard (including 16
function keys and a rumeric k2ypad) which generates a
full ASCll character set. It's available either in kit form-or
factory assembl=d.

And you can fake advantage of the system’s H/Z-100
computer design he-itage by easily upgrading it to a
disk-based, 1€-bit microcomputer that will run H/Z-100
series software
and many other
forthcoming
programs.

Fully '
Upgradeable
The powerful
upgrade pack-
age and variety
of accessories
aliow you to
make the basic
16-bit system
more power-
ful and ver-
satile. You
can add 128K
‘ or 192K bytes
of RAM. Floppy disk controlier. 48 TP[ double-sided,
double-densily, single or dua’ floppy disk drive. Bit-
mapped video g-aptics or full-color graphics. Two
RS-232 ports. Prcgrammable tmer. And a Centronics-
compatible printer por.

Learn on it. Des gn with it.
Use it as a 16-bil computer.

it's the only 16-bit miaroprocessor system specifically
designed to int=g-ate theory with a hands-on under-
standing of haw 16-bit computzrs work. And it's from
Heathkit/Zenith Educational Systems, the world-leader
in problem-solving cou-ses, trainers and accessories to
help you learn state-of-the-art technology.

Circle No. 24 om Free dnformation Card

Getl morz information in the

FREE
‘| HEATHKIT CATALOG

‘ Mail to: Heath Comrpany, Dept 010-174
Benton Harbor, M1 49022




Computer Scientist
(Continued from page 27)

A very different array of triangles is
shown in Fig. 8 (“Prisms”). Actually,
only the smallest figure is a triangle. The
remainder are four-sided figures having
a common off-axis side. The unintended
result is that all these figures appear to
have part of one side blocked by the tri-
angle. The visual effect is the masking of
so-called hidden lines. *‘Prisms” was
produced by entering this sequence into
“Do-It-Yourself:

A B C D
40 50 60 70
40 50 60 75
40 50 60 80

40 50 60 130

“Prisms” is prettier if you change the
pen color between entries.

A very different product of “Do-It-
Yourself” is Fig. 9 (““Acceleration’). Re-
sembling an impossibly stylized swept/
delta-wing aircraft, “Acceleration” re-
quires a more complex series of entries
than Figs. 6-8:

A B C D

70 80 90 100
65 85 85 1056
60 90 80 110
40 110 60 130

Figure 10 (“Spacewarp”) is among
the most spectacular and complex
drawings I’'ve coaxed from ‘“Do-It-
Yourself.” Look closely and you’ll see a
four sided polygon rotated in uniform
increments inside a square. All the lines
are perfectly straight, but when viewed
together they form four distinctive arcs.

Spacewarp is identical in appearance
to a popular string art design. The com-
puterized version is just as pretty and
much easier to make. Here are the

entries:
A 8 C D
150 150 10 10
150 140 10 20
150 130 10 30
150 20 10 140
(change pen)
150 145 10 15
150 135 10 25
150 125 10 35
150 15 10 145

Do-It-Yourself can be easily modified

Fig. 9. Acceleration.

to produce many other kinds of
drawings. The modifications can be as
simple as lifting the pen between two ad-
jacent coordinate pairs to provide a
three-sided figure when a four-sided one
would otherwise have been drawn. Fig-
ure 11 (“Arcle”) is a good example. This
figure was produced by revising line 90:

90 PRINT #1, “PA”A,B*PD,”BC,
CD,DA,“PU,"A,B*”

Here are the entries that produced
“Arcle”:

A B C D

10 150 150 150
20 150 140 150
30 150 130 150

80 150 80 150
(change pen)

15 150 145 150

25 150 135 150

35 150 125 150

75 150 85 150

Fixed “Interactive” Plotter Art

Many kinds of plotter art can be
planned in advance using graph paper.
Test programs can then be run and sim-
ple modifications made until a desired
effect is achieved. Since revisions to such
programs require only a few seconds,
they can be considered interactive.

Figure 12 (“Trispangle”) is an exam-
ple of a drawing that was perfected by
making minor modifications to a pro-
gram during a series of trial runs. The
program is given in Listing 5.

The two-color, offset effect was
achieved by first making an initial plot
and then changing pens. The paper was
then moved slightly away from its initial
position, and the program was run a sec-
ond time.

Manually Controlled Plotter Art

It’s fairly simple to develop programs
that cause a plotter’s pen to follow the
movements of a joystick or cursor con-
trol keys. With such programs you can
create an electronic version of the Etch-
A-Sketch toy. Though I've experiment-
ed with manual control programs, the
results have not been nearly as appealing
as the plotter art generated by using the
other methods outlined above. Never-
theless, you may wish to explore this ap-
proach on your own.

Titling Your Creations

I would not be surprised to see a mar-
ket develop for good examples of plotter
art. In any event, examples of plotter art
make nice gifts for friends and relatives,
especially those who have glared at your
computer and asked ‘“What do you use it
for?”

Listing 6 will let you label your cre-
ations with a title and your name. You
can even include a copyright notice, seri-
al number or other information.

The PA (Plot Absolute) coordinates
in line 100 determine where the pen will
begin labeling your title. The spaces after
T$ in line 110 determine the distance be-
tween the last letter of your title and
your copyright notice.

Of course you can alter these parame-
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Fig. 10. Spacewarp.

Fig. 12. Trispangle.

ters to suit your purpose. For instance,
to place your title near the left side of the
page, change line 100 to PA1000 or a
similar value.

Going Further

If you decide to give plotter art a try,
don’t be afraid to experiment. That’s the
method I used to develop most of the ac-
companying examples of plotter art.

As a reminder, the programs present-
ed here, though designed for the
HP7470A plotter and the TRS-80 Mod-
el 100 computer, can be easily adapted
for many other computer-plotter
combinations.

No matter which plotter you use, be
sure to become familiar with its instruc-
tion set. You will then be fully prepared
to exploit its capabilities as a versatile ro-
bot artist. o

PLOTTER ART LISTINGS

Listings below were used to draw the plots in Figs. 1 through 12

LISTING 1

10 'SPECTRALIPSE
20'FOR MODEL 100 AND HP7470 PLOTTER
30 °LINES 130-220 ADAPTED FROM “ROSE
PROGRAM"
40°BY JERRY O'DELL (80 MICRO, 9/83)
50 CLS
60 PRINT “SET P! TO CENTER OF PAPER.”
70 FOR N=1TO 500: NEXT N
80 PRINT “PRESS R TO RUN.”
90 IF INKEY$="R" THEN 80 ELSE 70
100 OPEN “COM:48N2E” FOR OUTPUT AS |
110 PRINT #1,"SC0,500,0,500;"
120 PRINT #1,"SP1;"
130 S=100
135 REM SIZE OF INITIAL ROSE
140P=4
145 REM NUMBER OF PETALS/2
150 RA=57.3
155 REM DEGREES IF ONE RADIAN
160 FOR L=1TO 10
165 REM NUMBER OF ROSES
170S=S+15
175 REM SIZE OF NEXT ROSE
180 FOR 1=0TO 360 STEP 1|
185 REM PLOTTING INCREMENT
190 Q=I/RA
200 R =S*SIN(P*Q)
210 X=R*COS(Q)
220 Y =R*SIN(Q)
230 PRINT# 1, “P1;PD;PA”INT(X),INT(Y)";"
240 NEXT 1
250 PRINT #1, "SP2;”
260 NEXT L
270 PRINT #1,"SP0;":CLOSE # 1:END

LISTING 2

10 *CONNECTIONS”
20 'COPYRIGHT 1984 BY FORREST M.
MIMS, I1I

30°’FOR MODEL 100 AND HP7470 PLOTTER
40 CLS

50 OPEN *“COM:48N2E” FOR OUTPUT AS |
60 PRINT #1, "IW250,500,10250,7479;SC0, 100,

0,100;SP1;"”

70 PRINT #1,SL.5,.5;SM*;”

80R =RND(1)*100

90 S=RND(1)*100
100 T=RND(1)*100
110 U=RND(1)*100

120N=N+1:PRINTN

130 IF N=10 THEN PRINT #1, “SP2;”

140 IF N=20 THEN PRINT #1, “SP};"
150 IF N=30 THEN PRINT #1, “SP0;”
160 IF N=30 THEN CLOSE # 1:END

170 PRINT #1, “PD;"

180 PRINT #1."PA”R,S*;PD;"T,U""

190 GOTO 80

LISTING 3

10 “*ASTERISK MOSAIC”
20'COPYRIGHT 1984 BY FORREST M.
MIMS, 111
30 'FOR MODEL 100 AND HP7470 PLOTTER
40 CLS
50 OPEN “COM:48N2E” FOR OUTPUT AS |
60 PRINT # 1, *1W250,500,10250,7479;SC0, 100,
0,100;5P1;”
70 R=RND(1)*100
80 S=RND(1)*100
100 PRINT #1,“SM*;S110,10,"
HOPRINT #1, "DI"R,$”
120 PRINT #1,“PA"R,S}”

130 N=N+ I:IF N=20 THEN PRINT#1, “SP2;”
140 IF N=40 THEN PRINT #1,"SPQ;"”

150 IF N =40 THEN CLOSE #1:END

160 GOTO 70

LISTING 4

10™'DO IT YOURSELF”
20'COPYRIGHT 1984 BY FORREST M.
MIMS, HI
30 'FOR MODEL 100 AND HP7470
40 CLS
50 PRINT “PRESS Q TO QUIT.”
60 FOR N=1TO 500:NEXT N
70 OPEN "COM:48N2E” FOR OUTPUT AS |
80 PRINT #1, “IW250,500,10250,7479;"
90 PRINT #1,SC0,206,0,153;SP1;”
100 INPUT*“A,B,C,D";A,B,C,.D
[10 PRINT #1,"PA”A,B,"PD,”B,C,C,D,D,
A,A,B"PU;”
120 FOR X=1TO 500
130 IF INKEY$="Q"” OR INKEY$="q"” THEN
160
140 NEXT X
150 GOTD 100
160 PRINT #1, "SPO;"
170 PRINT "DONE.":CLOSE #1:END

LISTING 5

10 ' TRISPANGLE
20 'COPYRIGHT 1984 BY FORREST M.
MIMS, 111
30 'FOR MODEL 100 AND HP7470 PLOTTER
40 CLS
50 OPEN "COM:48N2E"” FOR OUTPUT AS |
60 PRINT #1,SCO0,100,0,50;"
70 PRINT #1,"SP1;”
80 PRINT #1,“PAS50,50;"
w0 Y =50
100 FOR X=0TO 50 STEP 10
Hoy=vY-5
120 PRINT #1,"PD;PA"X,Y,X,Y —10,"50,50;"
130 NEXT X
140Y=5
150 FOR X =50 TO 100 STEP 10
160 Y=Y+3
170 PRINT #1,"PD;PA"X,Y,X,Y +10,50,50;"
180 NEXT X
190 PRINT #1,“SP0;”
200 CLOSE # 1:END

LISTING 6

10 'TITLE LINE AND COPYRIGHT NOTICE
15°'FOR MODEL 100 AND HP7470 PLOTTER
20 CLS
30 OPEN "“COM:48N2E” FOR OUTPUT AS |
40 PRINT “PEN 1 SHOULD BEBLACK WITH
03MMTIP.”
50 PRINT **
60 INPUT "WHAT IS THE TITLE™";T$
70 PRINT “ARE YOU SURE (Y OR N)?”
75 AS=INKEYS$:IF A$=""THEN 75
80 IF A$S="N"OR A$="n" THEN 60
90 IFA$="Y"OR A$="y" THEN 100 ELSE 60
100 PRINT #1, “SI.1,.15;SP1;IP;PA1500,0;”
110PRINT #1, “LB"T$" COPYR IGHT 1984 BY
(YOUR NAME)"CHRS$(3)
120 PRINT #1, “SPQ;”
130 CLS
149 PRINT “DONE.":PRINT "
150 PRINT “CHANGE PEN | TO DRAWING
PEN.™
160 PRINT ":CLOSE #1
170 END
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THE SANYO
MBC 550

New low cost
micro runs MS-DOS
operating system

BY BILL BARDEN

F the many IBM PC compatible
O microcomputers currently on

the market, none is more in-
triguing than the Sanyo MBC550. And
the reason can be summed up in one
word—price. Sanyo offers its system
with 128K RAM, the same high-resolu-
tion color graphics as the PC, a built-in
Centronics parallel port, two word pro-
cessors (WordStar and EasyWriter I),
and a spreadsheet called CalcStar—all
for a suggested retail price of $995. The
cost of a comparably equipped IBM PC
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is roughly three times as much.

“What’s the catch?” you might
ask—and rightfully so. The word *“‘com-
patible” is sometimes used loosely by
companies trying to gain a foothold in
this market. If the machine is not “fully”
(99%) compatible, questions arise. Will
the computer gain enough of a market
share to encourage software companies
to rewrite their software for it? Is the
computer a viable product at the price,
regardless of the degree of compatibil-
ity? We'll try to answer these and other
questions about the Sanyo in this review.

The Basic System

The Sanyo MBCS550 consists of a
main computing unit and a detached
keyboard. The main unit has one single-
sided double-density 5," disk drive.
This is a “half-height” drive that fits
nicely into the right-hand side of the
unit; a second drive can be added in
place of a storage compartment on the
left-hand side.

The main unit does not have IBM PC
expansion board capability, but it does

have a bus connector internally for ex-
ternal devices (as yet undefined by
Sanyo). The motherboard in the main
unit holds 256K of memory. It’s rela-
tively easy to expand to this amount by
adding 64K RAM chips to the basic con-
figuration. (The manual provides the
procedure for this.)

The Sanyo is compact. Its “foot-
print,” or area taken up by the system
base and keyboard, is about 330 sq in.
This is quite a bit smaller than the 450 sq
in. of the IBM PC, and makes it easier to
fit the Sanyo on a small desk.

The rear panel of the main unit has
plugs and connectors for the system.
There’s a standard Centronics connector
for a system printer, and an optional RS-
232C DB-25 connector for a serial inter-
face. (The serial interface is $100 and can
be added internally in about 5 minutes.)

There’s both an RCA-type mono-
chrome jack and a DIN-type RGB jack
on the rear panel, along with a plug for
the keyboard. Other rear-panel connec-
tors include the line cord, a female ac
plug for another piece of equipment, the
main power fuse, and a “knock-out”
plug for an optional joystick.

The keyboard on the MBC550 has 85-
keys with 5 function keys on the left-
hand side and a numeric keypad on the
right-hand side. The LOCK and GRAPH
keys have red LEDs that signify when
they are active. The feel of the keyboard
compares very favorably with the feel of
the IBM PC although the keys are some-
what noisier in operation. The keyboard
has two brackets that can be swung
down to provide a better operating
angle.

There’s a built-in cooling fan that is
not excessively noisy. (I prefer a com-
pletely silent system, however, and am
not favorably disposed towards any
fans.)

Connecting a second disk drive is
easy. It’s a 15-minute operation that is
fully described in the operating manual,
and you can use the TEAC drives that
come with the Sanyo or a variety of other
Shugart compatible half-height disk
drives. Currently, though, the choice of
a second drive may take some delibera-
tion, and we’ll tell you why.

Second Drive or Not?

The most apparent difference between
the Sanyo and the IBM PC is in the disk
drives. The Sanyo MBC550 and
MBC555 (the two-drive version) come
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with single-sided double-density disk
drives. The MS-DOS 2.0 version of the
IBM PC, however, .comes with double-
sided double-density disk drives. Thus,
the Sanyo user is faced with a dilemma.

If you buy the two-drive version of the
Sanyo, you'll get two single-sided drives.
You won’t be able to upgrade to double-
sided drives unless you buy new drives.
Why would you want to upgrade? To use
the new Sanyo MS-DOS 2.0 version of
MS-DOS, of course. This isn’t out yet
and the stateside factory won'’t say when
it will be coming out, but it is rumored to
be in the works. Why not, then, buy a
single-drive system and a second double-
sided drive and install it yourself? A
good idea, but then you won’t get the
second portion of “bundled” software
available with the purchase of the second
drive. This portion includes SpellStar (a
spelling checker), InfoStar (a data man-
ager), and Mailmerge (a program that
can be used for form letters). The Sanyo
user at this point, then, must either be
prepared to buy the second drive and
bundled software (for another $399) and
then upgrade to two new drives when
MS-DOS 2.0 becomes available or he
can buy a second double-sided drive
without the bundled software.

For those unfamiliar with MS-DOS,
the 2.0 version includes support for dou-
ble-sided drives and a more powerful
structure for disk directory files. The re-
maining commands are largely the same
as the 1.1 version. There’s no question,
however, that the double-sided disk ca-
pacity for the 2.0 version is a great con-
venience for storage.

System Internals

Like the IBM PC, the Sanyo uses an
8088 microprocessor. The 8088 is basi-
cally an 8-bit microprocessor as far as
the system bus or memory accesses go,
but it does perform 16-bit arithmetic.
The clock rate of the MBCS550 is 3.6
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The profile of the MBC550 shows its clean, modern styling.

MHz compared to the 4.77 MHz of the
PC.

There is a socket on the main comput-
ing board for an 8087 processor. The
8087 is a coprocessor that operates inde-
pendently of the 8088 to perform opera-
tions such as floating-point additions,
subtractions, multiplications, and divi-
sions. Obviously, Sanyo plans to incor-
porate the 8087 into the MBCS50, which
is a big plus for the system, although the
8087 processor is not currently
supported.

As mentioned, the MBC550 comes
with 128K of RAM and can be upgraded
on the motherboard to 256K. The mem-
ory map of the MBC550 is different from
the IBM PC in that the BASIC inter-
preter is loaded from disk instead of be-
ing in high-memory ROM as it is on the
PC. Most other system addresses, such
as those of the I/0 devices, are the same
as on the PC.

Sanyo’s keyboard layout differs from that of the IBM PC.

Graphics Capability

Like the IBM PC, the Sanyo MBC550
is capable of 640 pixels horizontally by
200 pixels vertically in eight colors. Un-
like the PC, however, color capability is
included in the basic system at the base
price. Like the PC, the Sanyo has com-
mands relating to graphics such as CIR-
CLE, which draws a circle, ellipse, or arc;
LINE, which draws a line, box, or filled-
in box; GET/PUT, which defines a video
area for storage and later retrieval; and
PAINT, which colors a portion of a
figure.

As in the latest release of PC BASIC,
the Sanyo includes the powerful WinN- I
DOW and VIEW graphics commands. It
allows you to operate in a logical coordi-
nate system for graphing in which the
coordinates could be as large as 32767 by
32767 (with a full complement of exter-
nal RAM). You can select any portion of
this logical area for display by the wiN-
pow command, which would display a
640 by 200 pixel area. Within the win-
dow, you could then VIEW any portion
of the area and use this as your working
space to plot points or draw figures, en-
abling you to perform instantaneous
zooms or reductions at will. There are
software packages that will allow you to
do this on other systems, but this is a
powerful capability that is integrated
into the BASIC and is a definite plus for
the systam.

The Sanyo has full-screen editing ca-
pability, which means you can move the

{Continued on page 106)
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THE LEADING
EDGE PC

A well-known
marketer enters
the compatibles arena

BY ROBIN WEBSTER

OST people will recognize the
Mname Leading Edge Prod-
ucts—it’s the company that

sells the low cost Gorilla Banana dot-
matrix printer and a host of other com-
puter support products. Now, for the
first time, Leading Edge is marketing a
personal computer—one that is compat-
ible with the IBM PC. I say marketing
because the Leading Edge PC is actually
manufactured by the giant Japanese
computer maker, Mitsubishi.

While the Leading Edge machine of-
fers a fair degree of IBM compatibility
(it will run IBM format WordStar, for
example), it is also described in one ad-
vertisement as having ‘“a whole lot
more.” Translated, this means that, in-
stead of the standard machine with just
the same bare necessities as the IBM PC
(64K of main memory, one low-capacity
disk drive, no serial port, etc.), the Lead-
ing Edge PC comes with enough features
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to be put to serious use immediately.

The machine comes with 128K of
main memory, seven internal expansion
slots; a serial and a parallel communica-
tions port; a system clock/calendar; two
half-height floppy disk drives (320K
each); and a monochrome monitor. Ad-
ditionally, Leading Edge has decided to
include the following software: the MS-
DOS 1.25 system disk, including the
Microsoft GW BASIC programming
language and the Leading Edge Word
Processing package (which can also be
used on the IBM PC or other MS-DOS
machines).

That’s a good line-up as IBM compat-
ible machines go, particularly when you
consider that this can all be yours for
$2895. But let’s look at how all this
equipment works together as a system.

Hardware

The Leading Edge PC is not for users
with a refined sense of aesthetics. Al-
though it comes with the usual set of
parts—a system unit, a monitor, and a
keyboard—it is evident that Mitsubishi
didn’t really dwell too much on the ex-
ternal design of the product. The front
part of the square, sharp-cornered, sys-
tem unit is moulded from the predictable
corporate grayish-beige plastic. Howev-
er, most of the front panel is covered by a
sheet of satin finish aluminum with the
Leading Edge logo set off to the left. 1
mention the logo merely in case anybody

notices a startling similarity between the

Leading Edge machine and the brand
new machine from Sperry Univac.

The Leading Edge and Sperry ma-
chines are essentially the same Mitsu-
bishi-built product and, as far as I could
tell in a short and not too involved com-
parison, the only major differences
(apart from the fact that the Sperry ver-
sion is more expensive) are that one has a
Leading Edge logo and an IBM-style
keyboard and the other has a Sperry logo
and a Sperry-designed keyboard.

Since the Leading Edge PC uses half-
height disk drives, they occupy just a lit-
tle more space than one normal drive
would in the far right-hand corner of the
system unit. The drives never failed to
read from or write to disks correctly dur-
ing the review, but it was occasionally
troublesome to remove disks from the
actual drives themselves. Normally,
floppy disk drives have a simple latching
mechanism (a flip-down door, or a small
latch like those that you find holding up
refreshment trays on the back of aircraft
seats) that retains the disk securely in
place. To remove the disk aftér use, you
have to take it out manually.

With the Leading Edge PC drives,
disks are first held in place by a spring-
loaded mechanism and then gripped in
the center by an arm that the user has to
lower into position manually. It’s all
very precise. Occasionally, though, I had
to fight with the mechanism to get the
disks out. It would sometimes take two
or three routines of opening and closing
the drive doors before a disk would be
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launched back into my hands by the re-
luctant springs. Obviously, this is not a
serious problem, but it can be annoying
when you’re working with a number of
disks, say, during a copying operation.
The other problem I noticed was that the
drives were rather noisy: you could tell
when the machine was switching from
disk to disk by the clunking noises that
occurred.

Below the drives on the right side of
the system unit is the power switch, a
simple on/off rocker unit. A small red
light next to the switch indicates wheth-
er the power is on or off. At the front-left
corner of the system unit is the keyboard

The Leading Edge PC
can be put to
use just as
it comes out
of the box
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connector. This is a five-pin plug into
which the coiled, telephone cable key-
board lead is inserted. Unfortunately,
the connector plug sticks out towards
the user, preventing the keyboard from
being positioned as near to the system
unit as one might require. Also, the
coiled lead itself does tend to get in the
way.

The Leading Edge PC’s 83-button key-
board is totally compatible with that sup-
plied with the IBM PC, even down to the
awkward arrangement of many keys and
the confusing use of arrows on the tab, re-
turn, and backspace key caps. However, it
is a little bit more like a surfboard than
IBM’s version, measuring 18" across and
8" deep. According to Leading Edge, the
keyboard on the Mitsubishi machine uses
as “inductive technology.” The impor-
tance of this is that there are no contact
points and hence no wear or danger from
spilled liquids.

With some systems, you can change
the resting angle of the keyboard on a
flat surface by adjusting little “legs™ at
both ends: the Leading Edge keyboard is
no different. But it is an all-or-nothing
adjustment—it’s either completely flat
on its back or canted at a preset angle.

It’s hard to say which is the better key-
board: the Leading Edge version feels
rather lighweight, but performed well;
the IBM model has a professional look
and feel to it, but it was designed by an
engineer instead of a user and clicks a bit
too much for my taste.

All the input/output connectors are

arranged along the back of the system
unit. To the left (looking from the back),
there is the three-pin socket from which
the monitor obtains its power. Next to
this there is the power socket for the
main system. Grouped to the right are
all the 1/0 connections and switches: an
RS-232C serial interface port; an 8-
switch microswitch unit; an external
disk drive interface port; a parallel print-
er port; and a 9-pin video monitor con-
nector (for the monochrome or color
display). The monochrome monitor
bundled with the system has a 12” green
phosphor screen, capable of displaying
80 columns by 25 lines.

To gain access to the inside of the ma-
chine you only have to remove five small
screws that secure the top aluminum
casing to the main chassis. Once these
screws are removed, you slide the casing
toward you and then lift if off—it comes
away without a struggle. Internally, the
components are laid out quite neatly—
all the wiring is routed from point-to-
point sensibly, and the heavier compo-
nents (the power supply and two half-
height drives) are securely held in place.
Interestingly, most disk units are nor-
mally encased in a sheet metal casing to
reduce electronic interference, but the
drives on the review machine were not
separately covered at all.

The machine uses a version of the
Intel 8088 microprocessor (the 8088-2)
which can be set to run at one of two op-
erating speeds: 4.77 MHz (as with the
IBM PC) or 7.16 MHz. The speed is
changed by the user by means of the
microswitch panel on the back of the
main system unit.

There are seven expansion slots de-
signed into the main motherboard which
is quite large and lies horizontally along
the bottom of the system unit. Two of

Profile shws simple design.

the slots are occupied with the video and
disk controller cards, leaving five slots
available for further expansion. Unlike
the simple push-in/pull-out method of
installation that you get with the Apple
11, for example, the Leading Edge cards

are first pushed in and then bolted se-
curely into place (as with the IBM PC).
This should reduce the possibility of sys-
tem malfunction if the machine is ever
jostled while in transit.

Using the Leading Edge PC

After switching on the system unit,
the Leading Edge PC goes through a di-
agnostics routine. The time taken to
complete the test will depend on factors
such as the amount of memory installed
(you may have between 128K and 640K
of RAM). If everything checks out OK
and you have the system disk in drive A,
the machine will beep once (it has a
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The keyboard is totally
cempatible with IBM PC.

small internal speaker), display the
Microsoft system messages, and ask for
the current date. If, for some reason, the
system loader code could not locate a
disk or any system tracks on the current
disk, then the machine will display the
message:

E-FD20-TIME OUT ERROR

All this means is that 20 seconds have
elapsed since the first attempt was made
to load the MS-DOS system. This hap-
pened a couple of times during the re-
view, bat a second try overcame the
problem.

After loading the system disk, I listed
the directory to see what files were avail-
able. All the usual files such as
COMMAND.COM and
FORMAT.COM were on the disk along
with a namber of demo programs that ei-
ther showed off the machine’s ability to
combine graphics and sound, or its color
generation facilities. Since I didn’t have
the color monitor connected, I just ran a
couple of the monochrome programs to
make sure everything was working
correctly.

The FORMAT.COM program obvi-
ously follows IBM specifications since a
blank disk formatted by this program
can be accessed and used to store infor-
mation on an IBM machine. As far as

(Continued on page 130)
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Learning electronics
IS 1O picnic.
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At an level it takes
work and a few

sacrifices. But with
CIE, it's worth it.



Whoever said, “The best
things in life are free; was writing a
song, not living a life. Life is not
just a bowl of cherries, and we all
know it. '

You fight for what you get. You
get what you fight for. If you want a
thorough, practical, working knowl-
edge of electronics, come to CIE.

You can learn electronics by
spending some hard-working time
at home. Or, would you rather go
bowling? Your success is up to you.

At CIE, you earn your diploma.
It is not handed to you simply for
putting in hours. But the hours youdo
put in will be on your schedule, not
ours. You don’t have to go to a class-
room. The classroom comes to you.
Why electronics training?

Today the world depends on
technology. And the “brain” of
technology is electronics. Every
year, companies the world over are
finding new ways to apply the
wonders of electronics to control
and program manufacturing,
processing...even to create new
leisure-time products and services.
And the more electronics applica-
tions there are, the greater the need
will be for trained technicians to
keep sophisticated equipment finely
tuned and operating efficiently.
That means career opportunities in
the eighties and beyond.

Which CIE training fits you?

Beginner? Intermediate?
Advanced? CIE home study courses
are designed for ambitious people
at all entry levels. People who may
have:

1. No previous electronics knowl-
edge, but do have an interest in it;
2. Some basic knowledge or experi-
ence in electronics;

3. In-depth working experience or
prior training in electronics.

You can start where you fit and
fit where you start, then go on from
there to your Diploma, an Associate
Degree if you want it, and career.

Many people can be taught
electronics.

There is no mystery to learning
electronics. At CIE you simply start
with what you know and build on it
to develop the knowledge and tech-
niques that make you a specialist.
Thousands of CIE graduates have
learned to master the simple prin-
ciples of electronics and operate or
maintain even the most sophisti-
cated electronics equipment.

CIE specializes in electronics.
Why CIE? CIE is one of the
largest independent home study
schools that specializes in electron-
ics. Nothing else. CIE has the elec-
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tronics course that’s right for you.

Learning electronics is a lot
more than memorizing a laundry list
of facts about circuits and transis-
tors. Electronics is interesting! It is
based on recent developments in the
industry. It’s built on ideas. So, look
for a program that starts with ideas
and builds on them. Look to CIE.

Programmed learning.

That’s exactly what happens
with CIE’s Auto-Programmed®
Lessons. Each lesson uses famous
“programmed learning” methods to
teach you important principles. You
explore them, master them complete-
ly, before you start to apply them.
You thoroughly understand each
step before you go on to the next.
You learn at your own pace.

And, beyond theory, some
courses come fully equipped with
electronics gear (the thlngs you see
in technical magazines) to actuall
let you perform hundreds of checK
ing, testing, and analyzing projects.

Experienced specialists work
closely with you.

Even though you study at home,
you are not alone! Each time you
return a completed lesson, you can
be sure it will be reviewed, graded,
and returned with appropriate
instructional help. When you need

additional individual help, Kou get

it fast and in writing from the
faculty technical specialist
best qualified to answer
your question in terms

you can understand.

CIE offers you an Associate
Degree.

One of the best credentials you
can have in electronics — or any
other career field—is a college
degree. That’s why CIE gives you
the opportunity to earn an Associate
in Applied Science in Electronics
Engineering Technology. Any CIE
career course can offer you credit
toward the degree...more than half
of the number needed in some cases.

You can also prepare for the

overnment-administered FCC

Federal Communications Commis-
sion) Radiotelephone License,
General Class. It can be a real mark
in your favor...government-certified
proof of your specific knowledge
and skills.

Today is the day. Send now.
Fill in and return the postage-
free card attached. If some ambitious
person has removed it, cut out and
mail the coupon. You'll get a FREE
school catalog plus complete infor-
mation on independent home study.
For your convenience, we'll try to
have a CIE representative contact
you to answer any questions you
may have,
Mail the card or
the coupon or write
CIE (mentioning the
name and date of
this magazine) at:
1776 East 17th
Street, Cleveland,
Ohio 44114.
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Cleveland Institute of Electronics, Inc.
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1776 East 17th Street, Cleveland, Ohio 44114
Accredited Member National Home Study Counacil

YES...I want to learn from the specialists in electronics — CIE. Send me my FREE
CIE school catalog...including details about the Associate Degree program...
plus my FREE package of home study information.

MAIL TODAY!

Print Name

Address Apt.
City. State Zip
Age_ AreaCode/Phone No. /.
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RADIO
SHACK'S
TRS-80
MODEL 4P

TRSDOS and CP/M
compatibility in a
transportable computer

BY J. SMITH-RICHARDSON

state of the portable computer mar-

ketplace might be if Radio Shack’s
Mode! 4P had been the first “transport-
able” machine to appear on the scene.
Quite likely, the models that have a ten-
dency to lean like the Tower of Pisa
when set on the floor or that have exter-
nal hardware and controls that tend to
snag and bump up against things would
never have appeared.

Appearance is not all, though. This
compact transportable computer is an
excellent performer, able to use both Ra-
dio Shack’s TRSDOS and third-party
CP/M 2.2. And it is almost totally soft-
ware compatible with Radio Shack
TRS-80 Models I, II1, and 4.

I T is interesting to speculate what the

Hardware Characteristics

The Model 4P portable is derived from
Radio Shack’s Model 4 desktop comput-
er. [t has a Z80 microprocessor that oper-
ates at either 2 or 4 MHz, depending on
the operating mode, and 64K of RAM,
expandable to 128K. Built in are two
“thinline” half-height 5" single-sided,
double-density floppy-disk drives, each
capable of storing 184K of data. A 9"
white-phosphor CRT, Centronics-com-
patible parallel printer port, RS-232C se-
rial port, an 1/0 bus for future expan-
sion, and a prewired compartment for a
user-installable 300-baud plug-in modem
round out the electrical hardware fea-
tures of the Model 4P.

Housed in a heavy-duty plastic cabi-
net, the computer weighs slightly more
than 27 pounds and measures 164" >
13%." x 9%,". The Model 4P’s cabinet
has to be the best-thought-out design for
a transportable computer anywhere. Its
pop-up handle is positioned off-center,
over the center of gravity rather than the
physical central axis, to evenly distribute

et e P

the weight and provide the most com-
fortable grip for transporting the
computer.

The front cover is really a front cover.
[t is secured with steel clamps—not the
usual plastic snaps. This cover contains a
storage area for the computer’s ac line
cord and separate storage bins for disk-
ettes and/or documentation.

The CRT screen is centrally located in
the computer’s front panel. To the left of
the CRT is a combination power

The4Pis a
magnificent machine
. . . almost the
ideal portable
computer

switch/indicator assembly, RESET
switch, and BRIGHTNESS and CONTRAST
controls for the CRT display. To the
right of the display are the two vertically
mounted floppy-disk drives.

Stowed in a compartment under the
4P’s front panel is the detached key-
board that slides in and out and is safely
secured for transport when the cover is
attached. The cable tether between key-
board and computer is 16" long, which is
barely sufficient to allow lap operation.
Two pivoting “‘legs™ at the bottom rear
of the keyboard assembly permit key-
board typing angle to be adjusted for
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desktop use. The keys have the sculpted
look of the IBM Selectric II typewriter
keyboard and have a very satisfactory
“feel.”

All 1/0 connectors and the modem
compartment are concealed behind a
flush door that spans almost the entire
rear of the cabinet. Though Centronics
compatible, access to the printer port is
through a card-edge-connector arrange-
ment, rather than the more common
DB-25 connector. The RS-232C serial
port, however, has the standard DB-25
connector arrangement. The I/O expan-
sion bus and modem compartment are
protected by a removable steel plate in-
side the compartment.

Modem installation is very simple. Af-
ter removing two screws that secure the
steel plate, the connector on a revealed
cable plugs into the modem, which then
slides into its own compartment, where
it becomes an integral, though remov-
able, part of the computer.

On the bottom-rear of the cabinet is a
threaded leg, similar to that found on
slide projectors, for adjusting the tilt an-
gle of the front panel (actually, the entire
computer). The leg is designed to com-
bat potential reflection and glare from
room lighting on the CRT’s screen.
There is a real need for this arrangement,
because the CRT screen is as far forward
as it can be inside the computer housing
and is particularly sensitive to reflec-
tions from ceiling lighting. Though the
leg can be effective in reducing some of
the glare, a small slide-out hood or a lip
on the front edge of the cabinet over the
screen area would have been much more

] effective.
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Operation Details

Like the Model 4, the Model 4P auto-
matically accommodates both the
CP/M and TRSDOS operating systems.
TRSDOS support is provided for both
the Model 4P’s own Version 6.0 and
Model III TRSDOS. TRSDOS Version
6.0 runs the Z80 at 4 MHz and provides
ascreen display of 80 or 40 X 24 charac-
ters, while Model III TRSDOS runs the
780 at 2 MHz and provides a 64 or 32 X
16-character display. By making the
Model 4P accommodate both
TRSDOSs, Radio Shack maintains com-
patibility with its rather extensive line of
existing Model [ software, because the
Model I1I computer can convert much
of the Model I software to its mode.

Though derived from the Model 4
desktop computer, the Model 4P access-
es the two TRSDOS modes in a totally
different manner. The desktop machine
contains the ROMs from the Model 111
and will function as a Model III when
booted from Model III DOS or an
aftermarket DOS like NEWDOS. When
booted from a Model 4 TRSDOS or
CP/M disk, the ROMs are switched out
by the computer and 16K of RAM is
substituted. Since no ROMs are provid-
ed in the Model 4P, the computer must
use software to create an image of the
Model III ROMs in the first 16K of
RAM.

Having Model III ROMs, or creating
their image in RAM, is required for the
Model 4 series to maintain software
compatibility as hardware and software
upgrades are made. With the Model |
computer, Radio Shack reserved all
RAM from 0000 up to the first 16K
boundary for future use. This made it
possible for Radio Shack to easily up-
grade its computers, without having to
overlay already utilized memory loca-
tions. The major disadvantage of reserv-
ing low-end RAM, however, was that it
prevented use of the CP/M operating
system, which requires memory to start
at memory address 0000 and work
upward.

With the Models 4 and 4P computers,
Radio Shack departed from the earlier
design philosophy by freeing up memory
all the way down to address 0000. This
makes the computers both TRSDOS
and CP/M compatible. The company
handled the TRSDOS-CP/M mismatch
in the Model 4 by including the ROM set
from the Model III. When a Model 4
TRSDOS or CP/M disk is booted, the
ROMs are switched out to free up the
low-end memory locations to give access

(Continued on page 105)

You can depend on it.

...to deliver high-speed printing capabilities in a wide range of expressive

formats.

..to deliver regular or correspondence quality print-outs with clarity and
cnspness unusual in a dot matrix printer.
_.to keep on delivering long after its full One-Year Warranty (parts and labor
included) has become a distant memory.
Built with rugged, anodized aluminum, and sold standard with both single

sheet and tractor feed modes, the DMX80 sells for $395*.

See the DMX80 at

your computer dealer now or contact Memotech Corporation, 99 Cabot Street,
Needham, MA 02194. Telephone: (617) 449-6614.

*Suggested rerail price
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THE

LEADING EDGE
WORD
PROCESSOR

A powerful package
with many text
editing features

By Robin Webster

the Leading Edge Word Processing

package because the company has
invested a large amount of money in
marketing the product in computer and
related publications. It has also generat-
ed a lot of interest at exhibitions around
the country.

Most readers will be familiar with the
avertisement that begins by stating:
“History will record as a profound irony
that the most powerful word processing
package ever created for the IBM Per-
sonal Computer can be worked with two
fingers.” Another ad even suggests that
the LE Word Processing package will
transform your PC ““into something with
the speed and power of dedicated word
processors costing $10,000 and
more . .."”"

There is some truth to the latter state-
ment since Leading Edge—like the de-
velopers of the Multimate word process-
ing package for the IBM PC—has drawn
quite heavily on the word processing
concepts developed by office automation
companies like Wang. On the Wang Of-
fice Information System (OIS) range of
machines, the word processing facilities
are completely menu driven and are
based around a proprietary keyboard de-
sign. Users are presented with a main
menu which allows them to EDIT an old
document, CREATE a new document,
PRINT a document, and so on.

You are not required to type in any
complex commands. You just place the
cursor next to the menu option desired,
enter the document number and the
name of the library in which the docu-
ment resides, then press the EXECUTE
key. Depending upon your menu selec-

I was looking forward to reviewing

SOFTWARE REVIEWS

tion, documents for further editing are
listed, or sub-menus with further, more
specific, options are displayed. If at any
time you want to escape from a menu se-
lection, you press the CANCEL key and
respond to prompts that usually appear
at the top right of the screen.

While using the LE Word Processing
package, I was constantly made aware of
similarities with the Wang environment.
Rather than having documents reside in
libraries, however, Leading Edge has de-
cided to adopt the more current concept
of storing documents in ““folders,” which
are, in turn, stored in file cabinet
“drawers.”

Because the Leading Edge and IBM-
type personal computers do not have
sufficiently high-resolution screens, they
are really unable to display visual repre-
sentations of desktop objects in the same
manner as the newer computers with bit-
mapped displays. Instead, the folders are
given as a list of names; when one is se-
lected, all the documents contained in
that folder are shown as a further list.
There may be up to 32 named folders per
disk (or “drawer,” as Leading Edge re-
fers to them in this context) depending
on the size of saved documents.

When you start up the LE Word Pro-
cessing package, you will find that the
system already contains an initial folder
(the Initial Document Folder) ready for
use. Also, a first default format docu-
ment is created by the system (the LE

Standard Document) so that you don’t
need to worry about learning all the mar-
gin settings and format options before
you even write your first few words.

Since every subsequent document cre-
ated by the package will conform to the
initial document layout, once you have
learned your way around the system,
you can go in and alter the default docu-
ment to suit your own personal prefer-
ences. This approach to automatic docu-
ment formatting is similar to the
“prototype documents” that are created
with dedicated word processors.

Features

Rather than having menu options list-
ed as “Edit a document,” or something
similar, the LE Word Processing pack-
age employs the menu selection area at
the bottom of the screen that Lotus 1-2-3
or Multiplan users will be familiar with.

A couple of lines are given over to a set
of command words, such as “EDIT,”
“CREATE,” “DELETE,” “COPY,” and
“PRINT,” and as you place the cursor
over each word it is highlighted in re-
verse video. Additionally, as each com-
mand is selected by the cursor, further
text is displayed to explain the effect of
each command.

Earlier, I mentioned that Wang word
processing systems used a proprietary
keyboard design. This greatly simplifies
the typist’s job since special keys have

The Word Processor comes with an overlay for the IBM PC keyboard.

o m—
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Now...Supercharged communications
software for your high powered 16 bit PC.

The makers of CROSSTALK proudly announce the newest entry into our
line of high performance communications software. CRCSSTALK XV| —
a communications progma with the speed and features of a fine racing
machine. Shift from status display to incoming communications cnd
back again at full throttle. Drive smoothly through the pregram with
CROSSTALK XVI'sintegrated help system. Enjoy the full use of function
keys. CROSSTALK XVI can oe used with most autodial mcdems, and
emulates several of the most used terminals. Test drive CROSSTALK XVI
today at your local dealer.

[micRosTUF])”
O
1845 The Exchange / Suite 140 / Adanta, Georgia 30339 / (404) 952-0267 | [

Dealer orders call toll-free (800) 241-6393 CROSSTALK XY is atrodemark of Microstuf, Inc.
CIRCLE NO. 2 ON FREE INFORMATION CARD
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What are the adverse effects of this

: Gary: The pedigrees for next week’s
compound?

auction are as follows...

also dial, answer and disconnect
calls. Automatically. And without

Wouldn'tit be great if you could
use your IBM* PC to tap into vast
resource libraries across the country?
To transfer files to your partner,
upstate? Or from your broker, down
the street?

It's possible. All you need is a
modem, to connect your computer
to others. Down the hall. Or thou-
sands of miles away.

J i~

making them far superior to acoustic
coupler modems.
Choose your speed; choose your

300 is ideal for local data swaps and
communicates at 300 bps. For longer
distance and larger volumes, Smart-
modem 1200 operates at baud rates

that automatically detects transmis-
sion speeds.
Both work with rotary dials,
Touch-Tone®and key-set
systems; connect to most ime-
s arir:jg systems: and feature
an audio speaker.
Smartmodem 1200B™ is also avail-
able as a plug-in board. Developed
specifically for the PC. it
comes packaged with Hayes' §
own communications soft-
ware, Smartcom II™
Smartcom II. We spent
alot of time developing it, so
you can spend less time using it.
Smartcom I prompts you in the

Hayes Smartmodem. Think of it as
your computer's telephone. Hayes
Smartmodem 300™ and the faster
Smartmodem 1200 allow you to com-
municate over ordinary phone lines.

But any modem will send and
receive data. Hayes Smartmodems

///’” ””///// " Your computer's telephone.

//////////,/%

going through the telephone receiver,

price. The lower-priced Smartmodem

of 300 or 1200, with a built-in selector

Sold 1000 shares at 33 for net profit
of 6000. Richard.

simple steps required to create, send,
receive, display, list, name and re-
name files. It even receives data
completely unattended —espedally
helpful when you're sending work
from home to the office, or vice versa.

If you need it, there's always “help”
This feature explains prompts, mes-
sages, etc. to make communicating
extra easy.

With Smartcom I, it is. Case in
point. Before you communicate with
another system, you need to “set up”
your computer to match the way the
remote system transmits data. With
Smartcom I1, you do this only once.
After that, parameters for 25 differ-
ent remote systems are storedina
directory on Smartcom II.

Calling or answering a system listed
in the directory requires just a few

quick keystrokes.
You can store

|2 )Hayes =5

same way. Press one
key, and Smartcom Il automatically
connects you to a utility or informa-
tion service.



Smartmodem 300. 1200. and 12008 are FCC approved in
the U.S. and DOC approved in Canada.

Smartmodem 1200B. (Includes telephone cable.
No serial card or separate power source is needed.)

Smartcom Il communications software.

NOTE: Smartmodem 12008 may also be installed in

the IBM Personal C« XT or the Exp Unit.
In those units. another board installed In the slot to

the immediate right of the Smartmodem 12008 may not

clear the modem: also, the brackets may not fit properly.

If this occurs, the slot to the right of the modem shoul

be left empty.

And, in addition to the IBM PC,
Smartcom Il is also available for
the IBM Personal Computer XT.,
COMPAQ Portable, Corona Por-
table PC, Columbia MPC, DEC
Rainbow 100, Xerox 820-11, and
Kaypro II personal computers*

Backed by the experience and
reputation of Hayes. A solid
leader in the microcomputer in-
dustry, Hayes provides excellent
documentation for all products. A
limited two-year warranty on all
hardware. And full support from
us to your dealer

So see him today. Break out of
isolation. Get a telephone for your
Personal Computer. From Hayes.

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

Smartmodem 300. Smartmodem 1200, Smartmodem 12008 and

S 11 are trad ks of Hayes Mic P Products. Inc.
*Trad ksof ! jonal Business Machines Corporati
Compaq Computer Corporation, Corona Data Systems. Columbia
Data Products, Inc.. Digital Equipment Corporation. Xerox

Corp and Kaypro Corporation. Touch-Tone is a regi

service mark of American Telephone and Telegraph. ©1984 Hayes
Microcomputer Products, In¢
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(Continued from page 44)

been designated for every major editing
task. If you want to go to the next page in
a large document, you simply press the
“GO TO PAGE” key and respond to the
“WHICH PAGE?” prompt with the rele-
vant number. If you want to go to the
end of a document of unknown size, you
simply respond to the latter prompt with
an absurdly high number like *999.”

Wang uses special keys to center, in-
dent, insert, and move text around with-
in a document. There is even the so-
called glossary feature, which allows
users to write simple word processing
“programs” that will automatically for-
mat a document according to pre-deter-
mined settings (say, inserting a page
break every 33 lines and indenting the
first line of each paragraph by three
spaces).

While the LE Word Processing pack-
age has almost all these features, it does
run into trouble because it must cope
with the limitations of an IBM style key-
board. Leading Edge has decided that
the best way to tackle this is to provide a
multiple color keyboard template, which
fits around the keyboard and lists the ef-
fects of the various function keys when
used alone or in concert with special, or
“booster,” keys.

The Escape (ESC) key has been chosen
as the CANCEL key and the plus (+) key
on the numeric pad has been chosen as
the EXECUTE key.

One aspect in which the Leading Edge
product differs from the Wang word
processing systems is that you can select
whether or not you wish to be in INSERT
mode (insert words in the middle of sen-
tences without overwriting what’s al-
ready there), or OVERTYPE mode (cur-
rent text is overwritten by new text).

On the Wang systems you are always
in overtype mode and must press the in-
sert key to make additions in the midst of
text. The problem is that all text after the
insertion point is temporarily wiped off
the screen, making it a little difficult to
gauge the effect of the additional materi-
al on the document layout. I much pre-
ferred the Leading Edge way of doing
the job since you can immediately see
how your new text fits in with the old.

It is also possible to split the word pro-
cessing screen into two working areas, or
windows, and edit more than one docu-
ment at a time. By using the cut and
paste options it is also possible to trans-
fer data from one document to another.
There have been many times that I need-
ed to work in this way and, although re-
cent “windowing” products such as the
Apple Lisa or Macintosh systems—as
well as the DesQ and Visi On software
packages-—naturally do the job a lot bet-

ter, I found the LE Word Processing
package coped well with the task.

There are far too many functions
available with the LE Word Processing
package to cover them all in this review;
but it might be useful to indicate some of
the features assigned to the ten function
keys (F1 to F10). They are as follows:

® F1: obtain help information and
list the main command menu.

® F2: the decimal tab key.

e F3: edit a current format line,
insert a new format line.

® F4: set the type of text
indentation.

® Fs: set text attributes such as
bold, and underline.

® F6: center text.

® F7: carry out search and replace
operations.

® £8: insert page breaks.

® r9: select an area of text to
move, or cut.

® F10: paste an area of text previ-
ously selected by a cut.

The exact result of each of these keys
changes when they are used in conjunc-
tion with the CTRL, ALT, and SHIFT keys.

Additional Functions

There is a very wide selection of other
specialized text editing features. You
can, for example, transpose two charac-
ters that are typed in the incorrect order
by placing the cursor to the immediate
right of the characters and pressing the
ALT and SHIFT keys. If you ever need to,
you can also switch lower-case letters
into upper-case letters (and vice versa)
by pressing the SHIFT and CAPS LOCK
keys, highlighting the text to be
switched, and then pressing the EXE-
CUTE {+) key. Groups of words that are
hyphenated, but which would normally
be split by the end-of-line word wrap,
can also be kept together by a “required
hyphen facility.

It’s not that everyone will need such a
range of options—many people would
rather retype the two transposed charac-
ters than worry about learning the spe-
cial command—but it’s nice to know
that such a toolkit is there if needed.

Again, unlike word processing soft-
ware on some of the newer bit-mapped
machines, the LE Word Processing
package is not capable of displaying spe-
cial text attributes on-screen. So, when
you underline a section of text—single
underline, double underline, or under-
line in red—it is merely highlighted.
(Whenever you place the cursor within
the highlighted area, a brief message ap-
pears at the top of the screen to indicate

(Continued on page 84)
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Modems have become less expensive and more capable.
Here’s a roundup of produc's that retail for less than $100.

BY TJ BYERS

OUR personal computer has been her- I ally keep you in touch with the world.
alded as the ultimaie communications Modems come in many different shapes and

device. Out there in the vast beyond are
promises of home banking services, telephone
catalog sales, and up-to-the-minute stock quotes.
Presently, hundreds of da-abase sources and
community bulletin boards zre available to the
computer owner. All are but, 1 phone call away.
Ah, but there’s the rub. Unless you have some
way to couple your computer to your telephone,
these conveniences may as well not even exist.
Fortunately, the situation is easily resolved
with an ingenious device called a modem. A
modem gives your computer the freedom to talk
to other computers, access databases, and gener-

TJ Byers is the author of numerous books on elec-
tronics and computers.

PHOTOGRAPH BY BARRY BLACKMAN

sizes, with a wide range of prices. Rzcently, low
cost modems have appeared on the market—
budget modems, which retail for under $100.

But does a lover price tag reflect an inferior
product? Can you use one with your system? To
answer these questions, we need to _ook first at
modems in general.

Modems

Basically, the job of a modem is to transfer dig-
ital information from your computer to another
computer, and vize versa. It does this over a tele-
phone line (Fig.1).

Toour dismay though, we find that telephone
lines are not equipped to handle digital
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Clockwise, from top: Radio Shack Modem 1B, Volksmodem, HESModem1,
Westridge 6420, Signalman Mark I; Center: Teledata TD-200

conversations. They are designed, in-
stead, to carry audio signals in the range
of 300 to 3500 Hz. This is intentional.
As we know, telephones are designed
for the human voice, which falls within
this narrow frequency range. By limiting

This frequency cropping, though, se-
verely attenuates digital pulses, making it

But there is another way. Using the
audio characteristics of the telephone
line to its own advantage, the modem is
able to communicate digital data. It be-
gins by taking your digital pulse and en-
coding it into a frequency. One specific
frequency is used to represent a logic |
and a different frequency represents a
logic 0.

As the train of pulses enters the
modem, the pulses are changed into au-
dio tones, the frequency of each tone cor-
responding to a logic state, and sent over
the phone lines in serial form. The result-
ing output is a characteristic “doo-dah”

sound. This form of encoding is called
Sfrequency shift keyed (FSK) modulation,
appropiately enough. It is a specialized
form of FM (frequency modulation) as
illustrated in Fig. 2.

At the receiving end of the conversa-
tion is another modem, which takes the
tones and converts them back into digi-
tal pulses.

By using different pairs of tones, a
modem can both transmit (originate) a
message and receive (answer) one. To do
s0, the modem must contain a modula-
tor and a demodulator. Hence the acro-
nym, modem.

The data is commonly sent at 300 bits
per second, or 300 baud. When using the
standard ASCII format, 300 baud trans-
lates roughly into 30 characters (letters)
per second. An average word takes
about one-fifth of a second to send, re-
sulting in 300 words per minute.

Typical Modem Cycle

The best way to understand the opera-
tion of a modem is to actually put one
through its paces. Of course, you need a
computer. Let’s say you wish to atcess a

database, such as The Source. This is
how it’s done.

You begin by dialing the telephone
number of The Source (which they gave
you) and securing a connection. You can
do this manually or the modem can do it
automatically.

The Source responds to your call with
a carrier tone, which the modem recog-
nizes. The modem then returns a greet-
ing carrier tone and the link is estab-
lished. Next, you instruct The Source to
serve up its menu. The modem makes
this instruction clear to The Source by
modulating its frequency according to
the pulse commands.

Likewise, The Source responds with
the requested information in tone for-
mat, which your modem decodes and
displays on your CRT screen. If you
were to listen to the conversation, it
would sound like a cacaphonous four-
note symphony by some obscure modern
composer.

To prevent the transfer of erroneous
data, a certain signal integrity must be
maintained. In other words, you can’t
have the carrier signal fading in and out
on you, otherwise valuable pieces of in-
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formation will be lost. Therefore, a
threshold is set, below which incoming
data is ignored. This is the carrier-detect
limit, and it is usually established right
around —42 dBm. If the carrier is absent
for too long, the link is broken
altogether.

At the end of the conversation, the
modems say their goodbyes and hang up
the phones. All modems, cheap or ex-
pensive, are capable of doing what we’ve
so far described.

Why, then, is there such a widespread
difference in the prices of modems if they
all do the same thing? What makes one
modem cheaper than another? These are
all good questions.

The answer is twofold.

CPU

Modem  Phone .".

but in their ultimate use. Without filter-
ing, there is a chance that cross modula-
tion could generate a spurious signal
that the modem would mistake for a
data bit.

But separate filter chips have been de-
veloped. Until their advent, the function
of filtering the telephone signal was per-
formed by several operational amplifi-
ers. A single filter chip can replace up to
18 such amplifiers. That’s quite a saving.

The final result is a modem chip set
made up of two VLSI chips: a modem
and a filter.

Frills

But dedicated chip sets are only part of

Most personal computers nowadays
have an RS-232C DB-25 connector or a
dedicated I/0 port built right into them.
They also support their own version of a
cassette interface or monitor, and unless
you expect the modem to function on its
own, extra interfacing is of little use.

Aleng more practical lines, you find
modems with automatic answering. Al-
though this feature is built right into the
modem chip, it requires external circuit-
ry for you to be able to use it. Extra cir-
cuits mean extra money . . . and a higher
price tag.

Often the number of times the phone
rings before the modem answers it can be
programmed into the unit. This also in-
creases price.

Fig. 1. Typical-cémbon'ents of a cbmputer-to-cémputer phone link. -

Dedicated Chips

The development of VLSI (Pery
Large Scale Integration) chips has a lot
to do with it. Using this process it is pos-
sible to incorporate all but a few of the
modem’s operations into circuits on a
single chip of silicon. And it’s a proven
fact that multifunction chips cost little
more to manufacture than single-func-
tion ones.

Therein lies the biggest gain. A
modem chip, by itself, is a conglomerate
of digital functions. It processes the digi-
tal input, converts it to an audio signal,
and transmits the signal over the tele-
phone lines. The modem chip is also re-
sponsible for the reception of the in-
coming signals, their decoding, and sub-
sequent digital output to the computer.
That’s quite an undertaking for just one
device.

Well, in fact, it does have a little help.
Until very recently, it has not been feasi-
ble to include all of the modem functions
on only one chip. Filters, in particular,
are not readily adaptable to multi-func-
tion designs because of the many param-
eters involved. Not in the filter design,

the answer. Many of the expensive
modems also use chip sets in their design.
In fact, most modems on the market to-
day are designed around a modem chip.

OK, so what does separate the expen-
sive models from the budget modems?
Frills.

Frills are those things that add conve-
nience to life, but aren’t essential to per-
formance. They can best be compared to
the service on an airplane trip. There are
economy coach flights and champagne
flights. Despite the difference in price,
they both accomplish the same end: get-
ting you where you are going.

In a modem, frills amount to
“gadgets.”

Oh, pgadgets are neat things to
have—if you need them. Most of us
don’t. It was this lack of need that
sparked the budget modem revolution.
Let’s look at some of these convenience
items, why they exist, and/what they
mean to you. '

Probably the most frivolous of modem
gadgets are the added monitors, cassette
outputs, and TTL ports. I’m sure that, in
their day, they were well-received addi-
tions to a bare-bones computer. But,
those days are pretty well past.

On the opposite side of the coin are
modems that can originate their own
calls. They can even remember phone
numbers and re-dial them if the line is
busy.

Such a feature can be a definite time
saver if you make several calls a day. Just
think of all the labor saved by having the
computer dial up and query the receiver
with no user intervention. Then again,
think of the price.

Budget Modems

As you may have gathered, budget
modems have none of these frills. They
are basically manually operated devices.

In almost all cases, the originate and
answer modes are selected not by an
automatic controller, but by a switch op-
erated by you. If you’re placing a call,
you flip the switch to the originate posi-
tion. When receiving a message, you
turn it to answer.

Budget modems also require you to
dial the telephone number of the intend-
ed receiver and to answer the phone
yourself when it rings. That’s not too
much 1o ask for $100 or less, is it?

(Continued on page 93)
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PAINTING
A GOOD

BUSINESS
PICTURE

The best of the available hardware and software
| for building a top-notch business graphics system

' BY JACK BISHOP

ty to communicate information and
data to an audience in the least-com-
plicated and easiest-to-grasp manner is
of paramount importance. Since much
of the business information communi-
cated consists of numeric data, the best
communication medium is pictures in
the form of graphs and charts. It is usu-
ally easier and more acceptable to
present dry numerical data in picture
format than to tabulate it in columns.
Today’s sophisticated and powerful
microcomputers and software packages
make it possible for nonprogrammers to
construct dazzling, informative graphs
and charts that save the person present-
ing the information a great deal of expla-
nation time. Color gives modern busi-
ness graphics visual appeal and makes it
possible for graphs and charts to contain
multiple levels of related information
without undue complication. Assigning
a different color to each division, for ex-
ample, permits a graph of income data
for several divisions over time without
the need for possibly confusing solid,

I N the business community, the abili-

Dr. Jack Bishop’s consulting firm, Bishop
Associates, specializes in corporate plan-
ning and operations analysis.
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broken, and dotted lines or different gra-
dations of shading.

Business Graphics Users

The term ‘“‘business graphlcs is a
catch-all. It includes everything from
line, bar and pie charts to sales territory
maps to engineering drawings to pictori-
al representations of products to block
(and other types of) diagrams that depict
corporate structure trees or procedures
to be performed. In fact, any pictorial
representation can be constructed with
and presented by a desktop computer.
Sometimes, however, the computer must
reach out beyond its own realm, to a
larger mainframe or minicomputer, to
obtain the data needed to construct a
graphics image. However, since the fo-
cus here is on business graphics, our dis-
cussion will be limited to the charting
and graphing options available. [For a
discussion of getting corporate data to
your micro, see ‘‘Getting Mainframe
Data to Micros” elsewhere in this issue.
Ed.]

Users of business graphics range from
top executives in large companies to
salesmen in the field to managers and an-
alysts in accounting, stock, engineering,
and any other departments in which pic-
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torial images will be beneficial. Consid-
ering that numerical data is the common
denominator at all levels, there is no lim-
it to who can use business graphics in the
professional community.

When we discuss business graphics,
our frame of reference is on the “state of
the art,” since it is the standard by which
a top-quality microcomputer business
graphics system must be judged.

Toward the ldeal

It is almost impossible to avoid men-
tioning “state of the art” in any discus-
sion of computers. Actually, the state of
the art in business graphics at the micro-
computer level is far from the ideal most
users would like it to be. Available sys-
tems are too limited in their capabilities,
too complicated to operate by the casual
user, or both.

To be considered state of the art, a mi-
crocomputer-based system must support
the charting needs of the business profes-
sional, though not necessarily by itself.

You must first
decide on the types
of charts needed for

the intended
audience

To achieve the desired level of perfor-
mance, hardware and software must be
viewed as an integrated ‘‘system.” The
system chosen must be able to support
all the charting needs for analysis and
presentation both now and in the fore-
seeable future. In the business environ-
ment, however, one should think of state
of the art in terms of simplicity and clar-
ity, not complexity and dazzle.
Opinions differ about what consti-
tutes state of the art in business graphics,
depending on the user, the intended au-
dience, and the information to be com-
municated. The three-dimensional
graphics of the engineering department
just now beginning to reach the board-
room in a few companies may indeed be
state of the art by one definition but may
be inappropriate to a user who does not
require this level of sophistication. Very
powerful and flexible systems are almost
always unwieldy to use and require of
the user a considerable amount of tech-
nical expertise. For the more casual user,
such as the inventory manager, budget
analyzer, or salesman, a high degree of
technical sophistication bought at the

price of complex operator requirements
prevents the system from being consid-
ered to be the state of the art.
State-of-the-art software must be able
to produce text and pictures, in addition
to line, bar, scatter, and area (pie) charts.
Ideally, the system should be able to de-
velop maps of sales territories, plant and
office layouts, process flows, and equip-
ment placement. Additionally, the sys-
tem should be able to develop a third di-
mension to permit evaluation of
graphics from alternative perspectives.
The software should also be flexible
enough to permit the user to construct
his own custom charts and graphs.
Most modern software can generate

| Charts

The first step in putting together a
business graphics system is to decide on
what types of charts will be needed,
based on the type of audience(s) for
which they are to be designed. Different
audiences require different things. For
example, for a presentation to a drafting
anhd engineering audience to be effective,
sophisticated three-dimensional plotting
capabilities might be required. For
graphics artists, considerably higher res-
olution would be required than for, say,
a sales department. If you have the re-
sponsibility for putting together a busi-
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A Graftalk multiple display using bar, line, and pie charts.

the four basic types of charts, but few
packages are able to produce all types of
charts easily, flexibly, and well. To be
truly flexible, a state-of-the-art system
must produce all types of charts simply
and easily and have the ability to fetch
data from other programs, data files, and
databases. At the very least, such a sys-
tem should be easy to operate in order to
accommodate even infrequent users.

Regardless of type, any chart pro-
duced for business graphics applications
falls into either of two categories. Most
are standard charts produced on a regu-
lar basis. The other category consists of
special charts that are produced only as
the demand arises and that are almost al-
ways unique. The flexibility of the soft-
ware required to produce special charts
should not require repetitious operations
to produce standard charts. Obviously,
the hardware/software system must be
able to accommodate both types of
charts with ease.

| ness graphics system, the needs of your
audience(s) will obviously dictate what
hardware and software you select.

Most business graphics charts fall into
the basic-set category consisting of line,
bar, scatter, and area (pie) charts. Other
types of charts, such as star (spider-web)
and triangle, may be useful for special
applications but are usually too difficult
for the general business audience to in-
terpret. The majority of current business
graphics software can produce the four
basic types of charts; but few packages
can produce all varieties easily, flexibly,
and well.

Software to produce sales territory
maps, in which results or potential can
be added as a pseudo-third dimension,
are not yet available for current stand-
alone microcomputer systems. A survey
of available products for microcomput-
ers reveals that software can be a major
limiting factor in putting together a busi-
ness graphics system. However, a
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modem link to a mainframe computer
can give access to software that can be
used, with a microcomputer to produce
almost any type of chart or graph.

Hardware

The hardware side of a business
graphics system consists of a basic mi-
crocomputer with high-resolution color
graphics monitor; a means to generate
hard copy of the charts on paper and/or
transparent film; and means to connect
to the outside world. The external con-
nection, obtained with a modem, pro-
vides the system with the ability to use
powerful mainframe software packages
when the capability of the simple micro-
based system is overtaxed. Using a
modem to access a mainframe computer
provides other capabilities as well, such
as the ability to get information (market-
ing, financial, cost, etc.) from central-
ized data banks to use in constructing
charts and graphs.

Though the ideal system does not yet
exist in the microcomputer world, some
of the currently available machines
come close to the mark. In terms of user-
friendliness, the Apple Macintosh and
Lisa and the Hewlett-Packard HP 150
are among the best. Though not avail-
able in color yet, they offer excellent
graphics capabilities. If color is a neces-
sity, the Texas Instruments Professional
Computer (see “System Overview” box)
provides an excellent choice, though at a
slight sacrifice in resolution. The stan-
dard IBM PC is a distant second to the
Apple, HP, and TI machines but is wor-
thy of consideration because a great deal
of third-party hardware and software is
available or under development for it.
(Note: The ranking of these computers is
based on manufacturer-configured sys-
tems. In some cases, particularly with
the IBM PC and PC-XT machines, basic
system performance can be considerably
enhanced by adding third-party
hardware.)

Spending more money on the basic
system yields greater performance capa-
bility. The $10,000 to $13,000 (fully
loaded) DEC Professional 350 comput-
er, for example, offers excellent color
graphics capabilities. Going higher in
price, to the $15,000 and up range, we
reach the top of the graphics line with
Tektronix and Hewlett-Packard ma-
chines. These long-standing favorites of
the professional provide resolution that
can be described as superb.

A fair amount of storage capacity is
required to plot many points and for ease
of usein handling many charts. Memory
capacity in this context does not refer to

available user RAM inside the computer
so much as to the system’s disk storage
capacity. Though a good graphics sys-
tem can be built around a computer with
as little as 256K of user RAM, it would
be a wise move to have as much RAM as
possible to avoid needless system pro-
cessing limitations.

Memory capacity is of paramount im-
portance in being able to store very large
programs, many of which may not fit on
single floppy disks. This requirement is
best filled by a hard-disk (also known as
“Winchester”’) system with at least a
10M-byte capacity.

The system’s video display monitor
should be a color model, both to provide

no single device will provide a “perfect”
solution, though a number can come
very close.

Among the hard-copy devices avail-
able are dot-matrix impact printers, x/y
plotters, and RGB-to-slide duplicators.
The dot-matrix printer is not the best
choice here, since it is primarily a text
generator and only secondarily a graph-
ics device. Graphics images produced by
the dot-matrix printer generally lack the
fine detail and color quality available
with other hard-copy devices. The quali-
ty of even the latest color-ribbon dot-ma-
trix printers cannot be considered to be
state of the art, though for less stringent
needs, these printers may suffice. In a
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Business Graphics from BPS _permits annotation in charts.

visual impact and to be able to display
the various colors that will be used for
combination charts and graphs. To as-
sure maximum resolution and color ren-
dition, with a minimum of interference,
the monitof must have an RGB (red,
green, blue) signal input. (See “Color
Monitors™ box.)

Printers and Plotters

Virtually all users of business graphics
systems want the images constructed on
a computer to be converted into hard
copy. To meet this demand, a number of
devices can be used to obtain images on
paper, transparencies, and slides, in
monochrome (black and white) or in full
color.

In keeping with the low cost philoso-
phy of microcomputers, the devices
most likely to be chosen will require only
a moderate investment. At this level (ac-
tually, at any level) of the cost spectrum,

well-rounded business graphics system,
however, a good dot-matrix printer of-
fers an inexpensive means of obtaining
rough copies of charts to be used for ref-
erence purposes.

A color pen plotter is a much better
choice for generating hard copies of
business graphics. Prices for plotters
cover a wide range, with quality varying
accordingly. There are, however, several
brand names that instill confidence in
the graphics arena. Among the most re-
spected is Hewlett-Packard, which
makes a series of color plotters that have
achieved a deservedly good reputation.
Plotters made by HP are the most widely
used in the graphics community, both
because of product quality and the fact
that they are supported by a number of
software packages and require no modi-
fications or complicated hookup to the
computer.

Though the Tektronix Model 4662
pen plotter has been around for more
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than five years, it is still an excellent de-
vice for generating business graphics in
hard copy. This top-of-the-line model,
which sells for about $6000, can digitize
drawings into the computer, a handy
feature to have for some special
applications.

Ink-jet printers offer an attractive al-
ternative to the pen plotter. The $1600
Tektronix Model 4695 uses four ink car-
tridges to produce an 8" X 10" copy of
the screen in three to four minutes at a
cost of about 10¢ per copy. Time, price,
and performance all recommend that
this piece of equipment be seriously con-
sidered for inclusion as part of a business
graphics system.

Another alternative to the conven-
tional plotter is to capture screen images
on photographic film. For photography-
based hard copy, two choices exist—one
optical, using a standard film camera
and fast 400-speed film, the other elec-
tronic, using RGB video output signals
for making direct-to-film images.

With the optical approach, two or
three exposures of each screen are re-
quired to ensure a good print. An optical

system requires a special lens housing

. and associated camera to avoid parallax
from the curved screen, particularly at
tight angles. Using a camera mounted on
a tripod may be adequate for the budget-
conscious, but it leaves much to be de-
sired with regard to quality.

The electronic approach can be used
with any computer that has an RS-232
serial output port. An electronic system,
driven by a computer, can provide hard
copy in color by bypassing the optical
system altogether. Prices for such sys-
tems range from about $2500 to $15,000.
The $3000 Polaroid VideoPrinter is an
example of such a system. It has the abil-
ity to make 8" X 10" prints and/or
transparencies from the screen image.
The transparencies it generates can be
made with either instant or regular film.
(See “Hard-Copy Devices” box for a list
of makes and models of hard-copy hard-
ware that is suitable for business graph-
ics applications.)

Conference Room Connection

To be really up to the minute, a busi-

SYSTEM OVERVIEW

Manufacturer*/Model TEK HP DEC APPLE IBM Ti
4105 150 Pro Lisa PC-XT Pro

Display Size (in.): 19 12 12 14 13
number of colors: 16 1 8 1 16 8
horiz. resolution: 4096 512 960 720 320 720
vert. resolution: 4096 390 240 364 200 300
Refresh Rate (Hz): 60 60 60 15 19
Memory (bytes): 256 256 256 1000 256 256

Tl = Texas Instruments Inc.

marketplace.

*Manufacturer abbreviations are as follows: TEK = Tektronix; HP = Hewlett-Packard; DEC = Digital Equipment Corp.;

COLOR MONITORS

The following is a representative listing of RGB-input color video monitors available in the

Manufacturer

Model and Details

NEC Home Electronics

Princeton Graphic Systems .

Amdek

TSK Electronics Corporation

Wyse Technology

Model JC 1216:
12" RGB; 8 X 8-dot matrix;
10-MHz bandwidth; 640 X 240-
pixel graphics resolution

Model SR-12:
12" RGB; 0.31-mm dot pitch;
31.5-kHz scan rate; 690 X
480-pixel graphics resolution

Model Color IV:
13” RGB; 15.75-kHz scan rate;
720 x 420-pixel graphics resolution

Taxan RGBvision llI:
12” RGB; 15.75-kHz scan rate

Mode! WY300: 8 colors

ness graphics system should also have a
projection-TV hookup to bring the
graphics from the screen of the comput-
er to the screen of the boardroom. For
less than $5000, for example, an
Electrohome projection-TV system can
be interfaced with the computer to
present a graphics slide show produced
and controlled by the computer.

Finally, there exist dial-up services
that can produce a hard-copy version of
a chart as 35-mm transparency for less
than $10. One such service is “Target”
from Comshare, 1935 CIiff Valley Rd.,
Atlanta, GA 30329 (404-634-9535).
Some services offer aid with chart mak-
ing as well. Truly professional chart-
making requires a specialized minicom-
puter with proprietary software and is
available in large cities.

Reconfiguring a System

One way to obtain near-state-of-the-
art performance from a basic microcom-
puter system that ordinarily does not
provide such a high level of performance
is to reconfigure it. Most computers
have expansion slots or facilities for us-
ing expansion chassis to accommodate
hardware add-ins or add-ons. This fea-
ture can be used to upgrade a computer
so that it has the desired capabilities.

By reconfiguring a system, the user
who wants near-state-of-the-art perfor-
mance can preserve his original invest-
ment in computer hardware. This may
not be the best route to take in all cir-
cumstances, however. Reconfiguring an
existing system usually requires the ser-
vices of an expert who has considerable
experience with computer hardware and
software to devise a working system.
When such expertise is available, this
can certainly be a viable approach.

Some computers are more easily
reconfigured than others. These ma-
chines have available to them perfor-
mance-enhancement add-ins and/or
add-ons from the computer manufactur-
er and other sources. Among the two
most popular series of microcomputers
with good expansion capability are the
Apple I1 series and the IBM PC and PC-
XT. The popularity of the Apple II se-
ries often has been attributed to the ease
with which these machines can accom-
modate a wide variety of circuit cards
that plug directly into the expansion
slots. By plugging in a couple of cards, a
lowly games-playing Apple II can be
transformed into an advanced 16-bit
computer with 256K of RAM to up-
grade performance to the near-state-of-
the-art level required for top-quality
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Before you work
anywhere, take a
look at the tools
we work with.

NASAS space shuttle. For Air
Force officers working as electrical
or aerospace engineers, the
challenge is just beginning. In fact,
from laboratories to lasers to
launch pads, we have exciting
prajects and management
opportunities very few employers
can offer.

For example, we are developing
experiments that will be an
important part of the space
shuttle’s cargo in the years to come.
Experienced Air Force engineers
will work as shuttle mission
planners and as astronaut flight
controllers.

If you have an electrical or
acrospace engineering degree, or
soon will have, we may have a
challenging future for you as an Air
Force officer. It's a future that
demands the vision and
commitment of people like you.
And it's vital to our country.

For more information about Air
Force engineering opportunities,
mail the card. Or call toll-free
1-800-423-USAF (in California
1-800-232-USAF). Better yet, send
your resume to HRS/RSAANE,
Randolph AFB, TX 78150. There's no
obligation.

A great place for engineers.
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Making corporate databases available
fo micro users isn’t as easy as it sounds

_BY JAN A.GUGLIOTTI AND ELLIOT B. WEITZ

ITH the rapid proliferation of
\}\/ personal computers and inex-
pensive software in the work-

place, there has been reason to celebrate.
Applications software such as spread-
sheets, database managers and word-
processing packages is helping users of
personal computers produce higher
quality work more easily and rapidly.

Their enthusiasm, however, can
quickly come to a halt when they at-
tempt to tap directly into their organiza-
tion’s big mainframe computer. Having
developed a hunger for more fact and
more analysis, users naturally begin to
wonder why they have to wade through
reams of paper to get at the information
they need. Wouldn't it be simpler just to
siphon off information from the corpo-
rate mainframe into a micro spread-
sheet? Why not just bypass the main-
frame entirely, and develop all new
applications on personal computers?

Those who’d like to pursue this course
of action typically run up against seem-
ingly contradictory information. Their
data-processing department, using ex-
tremely technical and rather obtuse lan-
guage, says that the micro-to-mainframe
connection can’t be made—it costs too
much money, takes months to imple-
ment, and won’t produce the desired re-
sult (ready access to fresh data).

Yet, the packaged solutions adver-
tised so widely seem to promise instant

Jan A. Gugliotti and Elliot B. Weitz are
senior assoctates of Index Systems, Inc., a
consulting firm specializing in business
applications of information technology.

access to mainframe data at a reasonable
cost. Who's telling the truth?

The fact is, both arguments contain an
element of truth. The packages adver-
tised can solve some of the problems of
attaching a micro to a mainframe for
purposes of data sharing. But the data-
processing people are also correct—
those packages solve only some of the
problemns.

The purpose of this article is to pro-
vide some explanation of the issues, defi-
nitions of technical jargon, and examples
of products, so the personal computer
user can have a more informed discus-
sion with both vendors and data process-
ing. But because the past months have
literally opened the floodgates to new
mainframe-to-PC software, the com-
mercial products we reference have been
limited to (a) those that provide a physi-
cal link between an IBM mainframe and
an IBM PC, and (b) representative IBM-
to-PC software packages. Apologies to
those who have been omitted in the in-
terest of space.

The Issues

Knowing the meaning of the technical
terms you will encounter in your search
for the micro-to-mainframe connection
(see the sidebar) isn’t enough. You need
to understand the problems that exist
and how they place a barrier between the
personal computer and the company
mainframe.

There are two technical issues that
must be addressed to make the micro-
mainframe link feasible. The first is

ILLUSTRATION BY BILL PLYMPTON
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making the physical connection—how to
introduce your personal computer to the
company mainframe without spending a
quarter of a million dollars for new hard-
ware and software. The second, making
the data connection, is how to get the
data you want without the resources of a
squad of black belt programmers.

The Physical Connection

Connecting your personal computer
to your company’s big one requires play-
ing by the mainframe’s rules. Before you
run out to the corner computer store and
spend money on hardware or software to
make the link, spend time with your in-
formation systems and communications
departments to define exactly what your
mainframe requires or is able to provide
to support communications with a per-
sonal computer.

If the mainframe already supports re-
mote timesharing, and if the number of
personal-computer users who want to
access the mainframe is small (and likely
to remain so), you're in luck. You can
use simple one-to-one links with your
mainframe, and one of the asynchronous
communications protocols that are

widely supported by personal computer
equipment and software vendors. These
links are relatively inexpensive, and have
been around for a long time. The invest-
ment required at the micro end is an or-
dinary personal-computer modem (e.g.,
Hayes, Novation, Rixon, etc.) and com-
munications software (e.g., Crosstalk,
Mite, or even a public domain program
like MODEM 712).

[ i - _-Sio=EsiS rru-. =
Before you run
out and spend
money, define

your requirements

If your mainframe does not support
remote timesharing, however, you will
be forced to explore and become familiar
with the world of synchronous proto-
cols, cluster communications, and IBM
3270 terminal emulation. As a general
rule, personal computer links to this en-
vironment are more expensive and have
undergone less of a technical shakeout
period. Examples of products that forge
the physical link alone from the person-

al-computer end, in a synchronous, clus-
ter-controlled environment, are the
IRMA board (TAC, Atlanta, GA), vari-
ous hardware/software connections
from AST Research (Irvine, CA), and
the 3270 PC made by IBM, which has
the added advantage of allowing four
separate programs running simulta-
neously on the mainframe to be piped
into ‘““windows” on the PC screen.

Most other vendors whose products
primarily support the data-grabbing
function (see The Data Connection, be-
low) have integrated the physical con-
nection into their “tool kits” of main-
frame-to-PC software. A good example
is the IT series of micro-to-mainframe
connections, from Martin Marietta Data
System of Princeton, NJ. The IT series
includes a physical link for asynchro-
nous communication (Link-IT), and for
synchronous communication (Pass-IT),
as well as data management software de-
scribed below. Omnilink and Omni-
micro (On-Line Software International,
Fort Lee, NJ) is another powerful family
of tools that support a variety of main-
frame asynchronous, synchronous and
networked physical links, in tandem
with a query facility to grab data out of a

~ AGLOSSARY OF TERMS

[ PHYSICAL link consists of the
A hardware, the media, and the ac-
tual physical configuration used

to link one computer to another.

The link starts (and ends) with a serial
port for the computer and a modem
(modulator/demodulator). The easiest
way to understand the role of these com-
ponents is to follow a single character as
it is transmitted from one computer to
another.

The character, represented by seven
or eight bits (binary digiss; logic 1s and
0s) in parallel—side-by-side—within

Computer A

Bit high
Bitlow

Parallel data
letter "C*

Serial data
letter *C"*

L

computer A, is transferred from the
computer’s keyboard or memory to the
circuitry of its serial port as pulses of
electricity. There the bits are rearranged
so they can be sent serially-—one bit after
the other—as dc voltages to the physical
termination of that port, the connector
to which a modem can be attached. Each
bit’s presence or absence is represented
by a high (about 12 V) or low (close to 0
V) pulse whose duration depends on the
transmission speed being used. The
higher the speed, the shorter the length
of the pulse.

=2

N

From phone
ling

From the (physical) serial port of
computer A, the bits representing the
character can be sent to the serial port of
computer B, where the serial-to-parallel
process is reversed and the character is
displayed on the computer’s screen,
printed out, or entered into its memory
(see figure below). The character can get
(Continued on page 104)

Modem transmission
of signals from one
computer to another.

Parallel data
letter "C"
)

Serial data
letter “°C’
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variety of ““live” data files on the main-
frame. Other software families with sim-
ilar physical link additions to their data-
grabbing bridge capabilities include
System W (from Comshare, Ann Arbor,
MI) and ADR/PC (Applied Data Re-
search, Princeton, NJ).

However, the real investment that
may be required to support personal
computer access shows up at the main-
frame end—a cluster controller, new ca-
bling, networking software, and addi-
tional front-end communications gear.
It is easy to spend a quarter of a million
dollars on hardware and software en-
hancements for the mainframe to enable
dialogue with an office full of $2000
micros.

The Data Connection

Four types of generic software offer-
ings to bridge the gap between mainframe
data storage and personal computer ap-
plications packages (usually spread-
sheets) began to appear late in 1983.

The first type provides a bridge from a
mainframe fourth-generation language
(one that permits nonprogrammers to
quickly produce reports from main-
frame data files) to a micro version of the
language or to a spreadsheet. The bridge
makes it easier for nonprogrammers
who have spent time learning the fourth-
generation language to find, extract, re-
format and download data that already
reside in the mainframe version of that
language’s data files.

The following things typically must
happen in a fourth-generation language
link:

¢ Data of interest to many users are
taken from a variety of sources (e.g. ac-
counting programs, production pro-
grams, “bought” data such as market
share reports) and stored in a file accessi-
ble by the mainframe fourth-generation
language. An experienced programmer
is almost always required to write this
“data read/write” program. Each time
the original source of data is updated
(for example, each time new production
statistics are reported) the ‘‘data
read/write” program must be re-run.

¢ An individual user decides what
kind of information he or she needs from
the mainframe, fourth-generation file.
Someone writes a program in the fourth-
generation language, usually off-line on
the micro, to find, aggregate and possi-
bly reformat the data into a set that
serves the micro user’s purposes. Dedi-
cated nonprogrammers can often write
this “‘data fetch” program with a little
outside help.

(Continued on page 100)

PROTOCOLS

By Charles Daney

ERSONAL computer owners who
P use their equipment to communi-

cate with mainframes or other
personal computers are generally aware
that they must use “asynchronous termi-
nal” emulation software to do this. Just
what is an asynchronous terminal, and
what makes it different from other types
of terminals?

The chief respect in which terminals
differ—as far as communications is
concerned—is in the communications
protocol employed. A dictionary defini-
tion of “protocol” might read: “A for-
mal standard of speech or behavior
governing interactions between individ-
uals.” The purpose of such a protocol is
to establish who should speak at what
time, and how his words should be
interpreted. .

Although computers communicate
using bits rather than the spoken word,
the problems to be solved are much the

Protocols determine
how data flow is
controlled and how
potential errors
can be corrected

HEEE i e R SR B 1 L
same. Whose turn is it to transmit data?
How fast can the data be transmitted?
Are special signals required to get the
other side’s attention? Are there special
signals to use to indicate that an error
has occurred?

Strictly speaking, asynchronous com-
munications really implies the absence
of a protocol, since either side can talk at
any time. The two ends do not need to be
in sync with each other. In practice, of
course, it is not feasible to communicate
without some further conventions.
Therefore, many asynchronous termi-
nals and communications programs can
be configured to use a specific baud rate,
parity, number of data bits, number of
stop bits, etc. But these parameters are
arbitrary. They are not truly a part of
asynchronous protocol.

While the format in which data is
transmitted is important, it is not “pro-
tocol.” Protocol determines how the
flow of data is controlled, and how po-
tential errors in transmission (or recep-

tion) are detected and corrected.

For asynchronous terminals, a num-
ber of ad hoc methods have been devised
for dealing with such matters. For exam-
ple, the use of the parity bit permits the
terminal or host computer to detect
whether the number of bits in a byte is
incorrect. The XON/XOFF characters
(CONTROL-S, CONTROL-Q) can be used
as signals for one side to stop sending
momentarily while the other catches its
breath. But every such device tends to
introduce other problems. For example,
if the parity bit is in use, arbitrary 8-bit
bytes (binary data) cannot easily be sent,
so special methods of character encod-
ing must be provided.

To handle such problems in a satisfac-
tory and uniform manner, genuine pro-
tocols have been defined with the inten-
tion that both terminals and host
computers will employ them “transpar-
ently” to the user or application pro-
gram. One of the earliest of these, devel-
oped by IBM in the 1960s, is called
binary-synchronous communication, or
bisync for short.

As the name “bisync” implies, both
ends of the communications link at-
tempt to remain in sync with each other.
This is done using a special character
(i.e., a bit pattern) called SYN. Bisyncis a
half duplex protocol, in that only one
side can be transmitting at any given
time. Another special character called
ENQ (for “‘enquiry”) is therefore used to
gain control of the communications line,
which must subsequently be relin-
quished with an EOT (for “‘end of trans-
mission”) character. This mechanism
handles the flow control problem to pre-
vent data from being sent faster than the
recipient can handle it.

Instead of using a parity bit for error
checking, bisync employs a checksum,
which is just a number computed from
the actual data to be sent. The sender
computes the number and forwards it
along with the data. The recipient re-
computes it. If the checksums match,
the recipient assumes the data is correct
(although there is still a low probability
that it isn’t!), and replies with an AcCk
(for *‘acknowledge”) character. Other-
wise the data is assumed to be in error
and a NAK (for “negative acknow-
ledgement”) is sent. The originator then
retransmits the data.

Note that ENQ, SYN, ACK, NAK, etc.
are just ordinary control characters, so
they could be present in normal (binary)
data. To prevent confusion, yet another

(Continued on page 103)
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