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A dOt \ like superscript and subscript, to
\o o name just two.
: g R ‘ Now,with all this high-speed
HlatI'IX pI'lIlter \o! performance, you'd expect the
th ﬂl ¥ Imagewriter to make the Devil’s
aI W Own Noise. It doesn't. In fact,
) ‘ the Imagewnriter is specially
mprove your constructed — with overlaid
]Irlage deadening materials — to achieve
L) - aremarkable 53 dB. How loud is a
Meet the Apple* Image- | -/ remarkable 53 dB? You'd make
writer, the newest dot matrix | | ‘ - ) more noise if you read this aloud.

seams and special sound-

' “ g The Imagewriter even has quiet
%ggfgﬂg yourApplePersonal | 7/:-"’/ igood looks, since we designed it to
And with all that it has ' ook like the rest of the Apple Family.

Yet even with all

going for it, just maybe the o

best dot matrix printer on AP P LE PRESENTS TH liS 1?1Pf0VemlentS,

the market. FIMAGEWRITER APPLE PR | miecierisa
Take legibility, for ; ESENTS THE IMAGEWRITER APPLE PRESEN7 Detter deal thanany

instance. s S THE INAGEWRITER APPLE PRESENTS THE INAGEWRITER APPLI 0therd0tmatr1x print-
The Imagewriter crams | : ‘ er with comparable

140 x 160 dots into each ‘ performance. And you can print that.

square inch. So you get text i

that’s highly readable and high
resolution graphics, besides.

And s it fast.

The Imagewriter cruises
atan unbelievable
120 charactersper
second. And that's |
just in the text mode. |
It's even faster \

printing graphics. 180
characters per second,
to be exact.
What's more, the
aphics dump isup to
0% faster than other
comparably priced dot matrix
printers. And that makes the

Imagewriter fast enough to
handle the Lisa™
Yet it’s just as at home with an

Ap@\lg Il or Apple Ile. Thanks to Apple
software experts who designed the
control electronics to give the Image-
writer perfect compatibility. Not to
mention some special capabilities




Charge!

Go out there and get the Apple
Personal Computer System you
really want. Now. Without laying out
your extra cash. Without tyin u{}])
your other lines of credit. With the
Apple Card. The only consumer credit
card reserved exclusively for the
purchase of Apple Computers, peri-
pherals and software.

Like all our products, it works
simply:

Fill out an application (short, to
the point and annotated in Englisfl)
atan authorized Apple dealer
honoring the Card. Your salesperson
will call in the application and in
mostcases get an approval for you
right on the spot.

You can then take your Aﬁple
system home. You don't even have to
wait for the Card; we’ll mail it out
to you. And by the time you get it,
you'll probably be well into doing
whatever you bought your Apple
system to do.

There is no annual fee for the
Card, although a couple of restric-
tions do apply. The first purchase
must include an Apple Personal
Computer and you have to put 10%
down. And subsequent purchases
need to be at least $100 if made with
the Card. Oh, yes — you'll also have
acredit limit.

When you use the Apple Card to
make additional purchases, all you
have to do is show the Card and sign
the invoice. As long as it's within
your credit limit, of course. OQur
dealers get a little nervous when
someone signs for half their inven-
tory. You understand.

You'll also receive monthly
statements that include the latest
purchases, credit available, and the
minimum payment due. You'll also
be happy to know Apple Card credit
terms are affordable and the pay-
ments can be spread out. It's all

spelled out for you
at the time your Card
is approved.

So stop by a participating
authorized Apple dealer and get
an Apple CardPJust think of it as
credit where credit is due.

Give your floppy disks the boot.

We call it the “floppy disk
shuffle” It happens when you have
two or more software programs on
ﬂo;])pies and you need to work with
both. What do you do? You put one
disk in, boot it, do your work, take it
out, put the other disk in, bootit,
doyourwork — you get the idea.

Well,you can stop shuffling any
time now.

Thanks to a unique new soft-
ware program called Catalyst™ from
Quark Inc. Specially designed for
your Apple Il and ProFile™ hard disk.

Catalyst allows you to take a
wide variety of software programs
and store them on your ProFile. Once
they're on your ProFile, you just
select the program you want from the
Catalyst menu that appears on your
monitor — then Catalyst does the
rest. You'll never have to boot those
programs again.

What kinds of programs will
work with ProFile and Catalyst?

Almost anything written for the
Apple Il including copy-protected
pr%grams like VisiCalc} Quick File™
and Apple Writer IIL Or languages like
Pascal, BASIC, or COBOL.

And once you've loaded these
programs into your ProFile, the only
diskette you may ever need is the
Catalyst.

Soifyou have an Apple Il and a
ProFile and more floppies than grou
care to flip through, get yourself a
Catalyst. And boot those disks for good.

Apple Computer Inc., 20525 Mariani Ave., Cupertino, CA 95014. For the authorized Apple dealer nearest you, call (800) 538-9696. [n Canada, call (800) 268-7796 or (800) 268-7637. © 1983 Apple Computer Inc.

VisiCalc is a trademark of VisiCorp, Inc. Catalyst is a trademark of Quark, Inc. Apple, the Apple logo, Quick File and ProFile are trademarks of Apple Computer Inc.
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Columns

37 Bulld the Circult Cellar Term-Mite ST Smart Terminal, Part 1: Hardware by
Steve Ciarcia | Thanks to advancing technology, you can construct an intelligent video
terminal with just 21 integrated circuits.

53 BYTE West Coast: Beyond the Word Processor by Phil Lemmons / Tomorrow's
text editors may facilitate text composition from the earliest conceptual stages to the analysis
of finished documents.

61 User’'s Column: Too Many Leads, or What In *;?1#"*? Goes First? by Jerry
Pournelle / Jerry covers a lot of territory this month, beginning his journey of a thou-
sand words with a trip to the Circuit Cellar.

Themes

100 1984 and Beyond by G. Michael Vose | The year calls up inevitable associations
with George Orwell’s novel of a futuristic, technologically oppressed society and raises
questions conceming the present and future significance of technology to our own culture.

104 Reason and the Software Bus by Michael F. Korns / The Reason research proj-
ect, exploring artificial intelligence. has developed a software bus that may have a signifi-
cant effect on future software. As a hardware bus uses ICs, so the software bus manipulates
various program components to provide integration, networking, and multitasking.

122 A General-Purpose Robot-Control Language by Dan Prendergast, Bill Slade,
and Nelson Winkless / By bridging the communication gap between people and robots,
a plain-language system called Savvy increases the usefulness of these mechanical
assistants.

134 1984, the Year of the 32-blt Microprocessor by Richard Mateosian I As
manufacturers rush to introduce their 32-bit designs, it's time to take a look at what these
microprocessors are and what they’re good for.

154 Memory Cards: A New Concept in Personal Computing by Mark Mills / Pic-
ture a microcomputer without a keyboard. without a power supply, and small enough
to fit in your wallet. That's just one possible application of memory-card technology.

172 Computer-aided Design by Rik Jadrnicek | CAD capabilities on desktop systems
can simplify a variety of tasks, from flowcharting to product design, but the choices in
hardware and software can be baffling.

213 Speech Recognition: An Idea Whose Time Is Coming by George M.
White | While the multidisciplinary nature of the technology may slow its advance, speech
recognition is well on its way to becoming a major factor in our interactions with machines.

226 Using Natural-Language Systems on Personal Computers by Jane Eisenberg
and Jeffrey Hill | Artificial intelligence offers possible solutions to the problems of com-
munication between people and computers.

243 Portables—1984 and Beyond: Idea-Processing Software and Portable Com-
puters by David Winer and Peter Winer | When your personal computer leaps off your
desktop and into your briefcase, what type of software will accompany it?

251 Beyond the Application Program: A Different Approach to Integrated Soft-

ware by John Banning / Element managers that implement objects such as spreadsheet
tables and paragraphs may supplant the traditional concept of the application program.

Reviews

267 Reviewer's Notebook by Rich Malloy / This month’s notes touch on Seequa
Computer Corporation’s Chameleon Plus and new trends in the printer market.
268 The Zenith Z-100 by Ken Skier | Supporting both 8-bit and 16-bit software, the
Z-100 also offers impressive color graphics.
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282 Pinball Construction Set by Elaine Holden / Tired of the same old pinball games?
Try creating your own with this software-design package.

288 The TRS-80 Model 16B with Xenlx by Steve Barry and Randy Jacobson / One
of the most significant features of Radio Shack’s new computer is its Unix-derived operating
system.

324 Naturallink to Dow Jones News/Retrleval by Mark Haas | A new software
package from Texas Instruments simplifies access to a financial database.

339 The Vamp DVM-1 Computer/TV Interface Kit by Richard F. Gillette / The pic-
ture quality of your display can suffer when you use a radio-frequency modulator to in-
terface your computer’s video output to a standard color television, but a kit from Vamp
offers an altemative.

349 The Einstein Complier by Peter Callamaras / In addition to speeding up Apple-
soft BASIC programs, the Einstein compiler provides statisticalinformation on the programs
compiled and can function as a debugging tool.

354 The Basis 108 by Seth P. Bates / Apple compatibility is just one of this German
import’s interesting features.
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362 Bubbles on the S-100 Bus, Part 1: The Hardware by Louis Wheeler / Using
Intel’s BPK 72 Bubble-Memory Prototype Kit, you can put together a 128K-byte bubble-
memory board for an $-100 bus system.

384 Mockingbird: A Composer's Amanuenslis by John Turner Maxwell lll and
Severo M. Ornstein | The chief purpose of this music notation editor from Xerox is to
help composers capture their ideas by speeding up the notation process.

403 The VUG68K Single-Board Computer by Edward M. Carter and A.B.
Bonds / You can construct a 68000-based system for under $200.

417 Translating the SAS Language Into BASIC by Jeff Bass / A preprocessor pro-
gram that translates SAS-like statements into equivalent BASIC statements permits SAS-
like programs to run on a microcomputer.

437 A Software Review Method That Really Works by Andrew Citron / The group
walk-through, a process of “’playing computer,” provides a workable means of correcting
programming problems.

442 Real-Time Clocks and PC-DOS 2.0 by David Broadwell | A device-driver pro-
gram for the clock chip on a typical multifunction board takes advantage of special provi-
sions in the IBM PC operating system.
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Revisiting the
Luddites

As 1984 dawns, only a small fraction of the general population of this nation owns
or regularly operates a computer. Indeed, there is still widespread concern that the
increasing encroachment of computers into daily life carries with it the threat of sub-
stantial unemployment as computers displace people on the job. We think an article
that appeared last summer in the Wall Street Journal (“The Luddite Answer to
Unemployment”) addresses the fears of those who remain unconvinced that com-
puters aren’t threatening. The article was written by Bruce Bartlett, executive direc-
tor of the Joint Economic Committee of Congress. We've reprinted it here because

we think Mr. Bartlett’s views deserve an even broader audience. . . .

Curran, Editor in Chief

Lawrence J.

n the early 1800s a group of British

workers, concerned that the intro-
duction of machinery was destroying
jobs in the textile industry, went
about destroying such machines in
the hope of saving jobs. They issued
proclamations in the name of the
mythical King Ludd of Sherwood
Forest and became known as Lud-
dites. They still exist, although they
no longer smash textile equipment.
Instead, they issue dire warnings
about how computers and robots are
destroying jobs and will create an
economic crisis unless the federal
government adopts massive new pro-
grams to absorb the new unem-
ployed.

Wassily Leontief, a Nobel laureate
in economics, argues that increasing
technology and automation will
lower real incomes, as workers at-
tempt to forestall technological in-
novation by reducing their wages.
Nevertheless, he sees the tide of tech-
nology moving relentlessly onward,
leaving in its wake a vast army of
unemployed. Assemblyman Tom
Hayden in California put the issue
even more starkly:

“The economy is moving toward
dependence on machines instead of
human labor as a means of produc-
ing goods in each plant, and toward
high-technology, capital-intensive in-

dustries in place of older, established
craft or labor-intensive processes. As
this ‘progress’ rolls on, fewer and
fewer jobs are created per dollar in-
vested. Each recovery from recession
involves a greater investment of
capital in expensive, high-tech in-
dustry, and this in turn makes greater
unemployment a growing likeli-
hood.”

Echoing the Line

There is, of course, not a scrap of
evidence in either theory or history
to suggest that technological develop-
ment won't increase employment
and real incomes today just as it
always has. Those who suggest
otherwise are just echoing the Lud-
dite line.

One can go back as far as Adam
Smith for evidence. In the first chap-
ter of “The Wealth of Nations” Smith
tells his famous story about the pin
factory where a single worker with-
out machinery “could scarce, per-
haps, with his utmost industry, make
one pinin a day, and certainly could
not make twenty.” But with the intro-
duction of machinery a single worker
could make as many as 4,800 pins a
day. Given the number of pinmakers
in England at that time and the de-
mand for pins, such machinery
should have created about 99% un-
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Editorial

employment in the pinmaking indus-
try. Obviously it did not because the
vast increase in pinmaking produc-
tivity resulting from mechanization
so lowered the cost of making pins
that new uses for them were dis-
covered. Moreover, the increased real
income of those who previously used
high-cost, handmade pins increased
demand for other products and gave
rise to employment in other indus-
tries, not the least being makers of
machines for pinmaking.

Another aspect of the new Luddite
argument is that rising productivity
is not altogether a good thing. As
Robert Kuttner asks in The Atlantic,
“What would happen if all the
physical goods were produced by
robots? The one worker who flipped
the switch would boast astronomical-
ly high productivity. What should he
be paid? And what would everyone
else do for a living?” Somewhat along
these same lines I have heard mem-
bers of Congress express concern that
if productivity rises too rapidly in the
current recovery more output will be
achieved without reducing unem-
ployment.

Again, the flaw is static analysis—
assuming that things won’t change,
that technology and automation
won't change relative prices or in-
comes, that the economy will essen-
tially continue to produce the same
goods in the same quantities only
using less labor.

One might respond by asking what
our economy would look like without
rising productivity. In 1910 the Bell
System had 121,310 employees. Ap-
proximately 7 million calls were
placed that year, or 57 per employee.
In 1981 the Bell System had 874,000
employees, who serviced over 219
billion calls. Had there been no in-
crease in productivity since 1910 it
would have required close to 4 billion
employees to service that many calls.
The result, of course, has been that
telephones are widely available and
calls can be made at very modest cost
compared with 1910. This has given
rise to vast numbers of jobs in every
industry which simply couldn’t exist

6  January 1984 © BYTE Publications Inc.

without efficient, inexpensive phone
service.

While it may be obvious in the long
run that rising productivity and tech-
nological innovation create more jobs
than they destroy, might there still be
short-run adjustment problems to
consider? According to two British
researchers, J. D. Whitley and R. A.
Wilson, who studied the employ-
ment effects of technological change
in the British microelectronics indus-
try, probably not. They identify inter-
related factors that contribute to over-
estimates of employment loss from
new technology.

‘Those who dwell
on the apparent
adverse effects of
technological change
on employment are
only creating
unnecessary fear
and anguish among
workers...’

et e e ——

First, people tend to overgeneralize
from particular case studies. It might
seem obvious that a firm employing
10 secretaries that could get the same
work from one with a word processor
would then lay off nine. But studies
of firms adopting such technology in-
dicate that actual job displacement
amounts to about 10% of the poten-
tial effect. In this case, therefore, only
one secretarial position is likely to be
permanently lost in that firm.

Second, people tend to be overly
optimistic about the speed at which
new technology will be adopted.
They imply that adopting it is some-
how costless. Yet it is clear that creat-
ing and implementing technology re-
quires previous investment in both
physical and human capital.

Third, Whitley and Wilson found
that there is a tendency to exaggerate
the extent to which microelectronics
represents a completely revolutionary
technology. “Even if microelectronics
represents the major source of tech-

nological change likely to occur dur-
ing the 1980s and 1990s,” they say, “it
will need to result in a marked ac-
celeration in the pace of improvement
in productivity for it to displace labor
faster than achieved by previous gen-
erations of technological change. The
general consensus appears to be that
the new technology is best regarded
as a development from previous tech-
nologies rather than a revolutionary
change!” Again, the data indicate that
the potential for job loss is much less
than has been generally feared.

Unnecessary Fear

The authors might also have men-
tioned that to the extent productiv-
ity is enhanced it will forestall layoffs
which might take place in plants and
industries where union wage de-
mands would otherwise exceed pro-
ductivity growth.

The Luddite argument has no more
validity today than it had in 1811.
Those who dwell on the apparent ad-
verse effects of technological change
on employment are only creating un-
necessary fear and anguish among
workers who worry they will be laid
off. Though they may not in fact ad-
vocate restrictions on the introduc-
tion of technology, as the Luddites
did, they may be sowing seeds of
discontent which could take root in
other ways. Already there is pressure
for trade restrictions, industrial
policy, plant-closing laws and govern-
ment bailouts for companies in
declining industries. The new Lud-
dite argument only adds to the
pressure.

All this isn't to say that some
specific individuals may not become
unemployed as a result of techno-
logical change. Legitimate efforts
should be made to ease their plight
and help them find new work. But
such instances shouldn’t obscure the
larger good to society from increased
productivity. —Bruce Bartlett

Reprinted with permission of the Wall Street
Journal © 1983, Dow Jones and Co. Inc. All
rights reserved.
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ere’s another brilliant idea from the makers of the
g%pular MicroAngelo® graphics board — the
ION PC 640.
Whether you're a systems developer or an end-
user, this solidly-designed color graphics board is
your best choice for high-resolution color graphics on
the IBM PC, as well as many PC-compatibles.

Here's why:

* 640 X 480 X 16 out of 4096 colors
* Memory-mapped for very high speed operation

* Over 60 2-D drawing primitives, accessible from Basic,
Fortran, C, Pascal or Assembler

* High-level software packages available for painting,
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business gra-
phics, CAD and
slide production
For more infor- [
mation on why
the PC 640 may
be a brilliant idea
for you, please

The PC640 Professional Color™ board delivers
superior resolution at 640 x 480, and the simulta-
neous use of 16 out of 4096 colors.

contact Jim Mather at (703) 476-6100, TWX: 710-833-0684,
or write: SCION Corporation, 12310 Pinecrest Road, Reston,

Virginia 22091.

SCION
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Staff-written highlights of late developments in the microcomputer industry.

COMDEX: IBM CLONES AND A NEW TANDY ENTRY

Two major electronics companies, including one of the pioneers of the computer industry, jumped into
the crowded market of IBM PC compatibles at last month’s Comdex show in Las Vegas. Sperry Corp.,
inventor of the Univac mainframe, introduced its Sperry Personal Computer. Sperry says its PC is fully
compatible with the IBM but can run 50 percent faster and can talk to both Sperry and IBM main-
frames. Prices range from $2643 (one floppy-disk drive, 128K bytes of RAM, and a monochrome
monitor) to $5753 (one 10-megabyte Winchester, one floppy disk, 128K RAM, and a color monitor).
Lower-priced models are scheduled to be available this month. . . .ITT Corp. showed its XTRA computer,
which is claimed to be operationally compatible with the IBM PC. Major features of the XTRA include a
mouse, 128K to 640K bytes of RAM, color graphics, a processor-unit footprint 30 percent smaller than
IBM’s, and prices about 5 percent lower than comparable IBM units. . . .Radio Shack introduced its
Tandy Model 2000, an MS-DOS system using an 8-MHz Intel 80186 central processor instead of the
4.77 MHz 8088 of the IBM PC and look-alikes. The Model 2000 retails for about $3000 with two disk
drives and a monochrome monitor or $4400 with a 10-megabyte hard disk. . . .Radio Shack also
announced that it will support the Ovation software package for the Model 2000. Ovation is a mode-
less word-processor, spreadsheet, information-management, graphics, and communication package.

COMDEX: A HARDWARE DATABASE HELPER

Cogent Data Technologies borrowed an idea from the mainframe and minicomputer worlds to develop a
back-end processor for database processing in multiuser systems. Its Database Machine— a card for the
IBM PC, XT, and 3270-PC —incorporates Winchester control, database commands, and a multitasking
operating system. Using an on-board 80186 chip as a coprocessor allows 64K-byte files to be written in
just over a tenth of a second, Cogent claims. One card will be needed for each hard disk in a network
and will cost from $1500 to $1700.

COMDEX: INTEGRATED SOFTWARE

Among the many integrated software packages making their debuts were 20/20 from Access Technol-
ogy Inc. and DayFlo Incs Personal Information Manager. 20/20 will run on humerous micros, minis, and
mainframes. It incorporates spreadsheet modeling, graphics, data management, scheduling, text
processing, and interfaces to external programs. It will sell for about $500. . . .DayFlo allows free-form
data entry, revision of formats of existing files, word processing, note-taking, forms design, and integra-
tion of external programs such as spreadsheets. It runs on the IBM PC and costs $495.

COMDEX: OPERATING SYSTEMS

Digital Research Inc. introduced two new versions of Concurrent CP/M, a generic version for OEMs and
an IBM PC end-user version featuring windowing. DRI says the OEM version is compatible with PC-DOS
and supports DR Soft/Net, networking software also introduced by DRI at Comdex. The end-user
package will be available through April 1 at promotional prices starting at $150. . . .Cosmos Inc.
announced that it is now an authorized Pick system licensee. Cosmos was showing its Revelation
relational database-management system for the IBM PC. The Revelation system allows both MS-DOS
and Pick applications to run on the PC. (Pick Systems, the developer of the program, will offer an
implementation for the IBM PC XT sometime this quarter.)

COMDEX: A 32-BIT MICRO
Silicon Valley Micro Inc. introduced two 32-bit portable computers with some IBM PC compatibility. De-
scriptively named the $5000 Model and the $10,000 Model, each features both a National Semicon-
ductor NS32032 microprocessor and an Intel 8088, an 80-column thermal printer, a 9-inch, 80 by 25
monitor, a Unix subset and MS-DOS, and serial and parallel ports. In addition, the $5000 Model has
two half-height 360K-byte floppy-disk drives and 512K bytes of RAM. The $10,000 Model adds a
140-megabyte hard disk, a %-inch 60-megabyte tape drive, and 2 megabytes of RAM.
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COMMITTEE ON IN-FLIGHT COMPUTER USE WAITS FOR TEST RESULTS

“Very few airlines that allow portable computers on their planes have actually tested them,” said
Andreas Fraga, chief avionics engineer at Eastern Airlines, after the December meeting of SC-156, the
committee studying potential hazards portable computers might present to airplane navigation equip-
ment. Convinced that “ignorance is our worst enemy,” Fraga wants testing before portable computers
are used in planes. One possible result of the study might be a list of approved computers that flight
attendants could refer to. Only three computer manufacturers and five airlines sent representatives to
the meeting. Committee SC-156 of the Radio Technical Commission for Aeronautics meets again
February 28-29 in Washington, when preliminary test results may be available.

APPLE ANNOUNCES INTEGRATED SOFTWARE, HARD DISK FOR THE APPLE lle

Apple Computer has unveiled Apple Works, a $250 integrated software package for the Apple lle that

includes a word processor, a database manager, and a spreadsheet. A similar program for the Apple llI,
called Ill E-Z Pieces, will be available this month. Apple also announced that the Profile, a 5-megabyte

hard-disk drive previously available only for the Apple Ill and the Lisa, will be available for the Apple lle
for under $2200.

INMOS ANNOUNCES A 32-BIT 10-MIPS “TRANSPUTER"

Inmos Corp. has announced the IMS T424 transputer, a 32-bit microprocessor with 4K bytes of on-chip
high-speed (50-nanosecond) RAM. Inmos says the transputer will execute an average of 10 million
instructions per second.

UNIX ADDED TO DEC PROFESSIONAL, IBM PC XT, AND APPLE LISA

The Santa Cruz Operation Inc. announced that it will market Microsoft’s Xenix operating system for the
IBM Personal Computer XT, the Digital Equipment Corporation Professional 350, and the Apple Lisa for
$595 to $795.

Digital Equipment Corp. announced PRO/V7M, based on Unix version 7, which will cost $695 for its
Professional Computer.

FOUR COMPANIES OFFER IBM COMPATIBLES WITH EXTRA FEATURES
Seequa Computer Corp. and Intertec introduced dual-processor IBM-compatible computers, both with
8086 and Z80 processors. The Seequa XT includes a 10-megabyte hard disk for $3995, without a
monitor. Intertec’'s HeadStart, with a 3%-inch floppy-disk drive, is priced from $3495. North Star
Computers Inc. and Onyx Systems Inc. introduced multiuser 80186-based computers. The North Star
Dimension allows up to 12 users to access the system, which includes a 15-megabyte hard disk and
two workstations for $7000. Onyx’s 186 Series allows multiple users to use Concurrent CP/M-86, or a
single user may use MS-DOS; a single-user system is $4495.

NANOBYTES

Dysan Corp. is entering the software publishing business in an effort to enhance the market position of
3%-inch disks and drives. Dysan plans to enhance and standardize the documentation of the top 100
software packages and market them on 3%-inch disks. . . .Tandon Corp. announced that it will begin
selling 10- and 15-megabyte hard-disk subsystems to IBM Personal Computer users through dealers.
Previously, Tandon sold products only to manufacturers. . . .Digital Research Inc. has announced a
FORTRAN-77 compiler that was developed using a new technology DRI says will enable it to develop
and translate compilers more quickly than in the past. . . .Tri-Data has unveiled the Oz Guardian, a $750
modem that verifies passwords before permitting access to a system. The modem may be programmed
to hang up and call back the phone number associated with that user. . . .Softech Microsystems Inc.
has announced a family of network software products based on its p-System operating system. Initially
available for Corvus’s Omninet, software for up to eight users costs $750. . . .Eastman Kodak has
announced that it will manufacture and market Drivetec’s high-density 5%-inch disk drive for use in
image storage and analysis applications. Kodak hopes to use its Isomax high-density disk with the drive,
which can store 2.8 megabytes of data on a high-density disk. . . .Lotus Development Corp. is reportedly
working on a version of its popular 1-2-3 spreadsheet program for Motorola’s 68000 microprocessor.
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Introducing
The ComputerThat Blew
Their Socks Off At Comdex.

HeadStart™is the smallest, smartest, fastest, most powerful
business computer you can buy. And networkable up to 255
user stations.

Fast? HeadStart’s RAM Disk concept permits nearly 50
~times faster response than conventional microcomputers. 8 or
16 bit and up to 1 megabyte of user memory.

v For more information, call or write: Intertec, 2300 Broad
River Road, Columbia, SC 29210. Phone 803/798-9100.
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Introducing COMPAQ PLUS,
the first high-performance portable
personal computer.

he makers of the COMPAQ™
Portable Computer, the indus-
try standard, announce another
breakthrough—the COMPAQ PLUS™
Portable Personal Computer. No other
personal computer can handle so much
information in so many places.

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

Plus a bigger payload

How much is ten megabytes?

Enough to tackle jobs that can’t be
conveniently handled on most personal
computers.

Informarion that would

fill your company’s ledgers can

be stored on the fixed disk drive of the
COMPAQPLUS.

A mailing list of 100,000 names,
addresses, cities, states, and Zip codes.

A full year of daily prices for every
stock on the New York exchange.

Inventory records on a quarter mil-
lion items.

The entire San Francisco phone
book. And room left over for Peoria.
The fixed disk drive keeps all the
information seconds away, ready to
be searched, sorted, retrieved, ana-

lyzed or updated.

Plus better use of your time

The integrated fixed disk drive will
store programs. That means your most
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used programs and data can be perma-
nently kept in the COMPAQ PLUS,
ready to call up and run.

With programs permanently stored,
the COMPAQ PLUS becomes a well-
informed traveling companion, a tool
to help you apply your best thinking
anytime, anywhere.

You could store a complete library of
accounting programs on the disk—
payables, receivables, general ledger,
and payroll—with the company’s
books.

You could store an inventory control
program with your inventory records
and a list management program with
your mailing list and a filing program
with your personnel files.

The COMPAQ PLUS is also
equipped with a 360K byte diskette
drive for entering new programs, copy-
ing data files, and making backup
copies.

Plus more programs

More programs means more
versatility. And the COMPAQ
PLUS is impressively versatile
because it runs all the popular
programs written for the IBM®
Personal Computer XT, avail-
* able in computer stores all over
the country. And they run as is, with
no modification whatsoever.

And the high-capacity portable mul-
tiplies the productivity of every pro-
gram it runs. Your inventory and its

o structure, common in race car
% i [ design technology, strengthens it
| side-to-side, front-to-back, and top-

The COMPAQ
PLUS runsall
the popular pro-

grams written for the
IBM Personal Computer XT.

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

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

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

Plus a traveler’s toughness

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

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

All the working components are
surrounded by a uniquely cross-

membered aluminum frame. This

to-bottom.

The outer case is made of LEXAN®,
the same high-impact polycarbonate
plastic used to make bulletproof win-
dows and faceplates for space suit
helmets.

Does a portable personal computer
really have to be this tough? Take
a good look at your briefcase and
then decide.




Plus ease of use
The COMPAQ PLUS is big where it

counts.

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

The keyboard is full-sized and
typewriter-style for easy control.

With its built-in display, the
COMPAQ PLUS makes a smooth,
low profile on your desk, not an ob-
stacle that you have to talk around.

Plus an easy way to get started

If you're buying your first personal
computer and you’re not sure how
much capacity you need, your choice
is easier now.

Start with the COMPAQ) Portable
with single or double 320K byte disk-
ette drives. If you need more capacity
later, upgrade to the COMPAQ PLUS.
A conversion kit is available that &
turns the COMPAQ Portable into a
COMPAQ PLUS, complete in every
detail and capability.

Plus a lot more
The COMPAQ PLUS also works with

optional printers, plotters, and com-
munications devices designed for IBM’s
personal computer family.

It has two IBM-compatible slots for
adding optional expansion boards.
With companion programs, they’ll let
you share information with a network
of personal computers in your office,
communicate with your headquarters
computer files while you’re away, or
add memory capacity if your needs
grow.

The COMPAQ Portable, the industry standard
in portable personal computers. vy

””""“Wi\

The problem-solving power of a high-
performance desktop personal computer can
now go where you need it.

It’s got high-resolution graphics and
text on the same screen. A detached
keyboard. Programmable function
keys. Expandable memory. Dozens of
other features that simply make it do a
better job of personal computing.

And when you see all that the
COMPAQ PLUS has to offer, you'll
be pleasantly surprised by the price.
The fact is, it costs hundreds less than
comparably equipped desktop personal
computers.

See the first high-performance porta-
ble personal computer. The COMPAQ
PLUS—performance, programs, pro-
ductivity. Plus problem-solving power.

The new COMPAQ PLUS, the first high-
performance portable personal computer. y

COMPAQPLUS
Specifications

Storage
O One integrated 10-megabyte fixed
disk drive

(0 One 360K byte diskette drive.

Software

OO Runs all the popular programs
written for the IBM XT.

Memory
[ 128K bytes RAM, expandable to
640K bytes

Display

[ 9-inch diagonal monochrome
screen

(7 25 lines by 80 characters

O Upper- and lowercase high-
resolution text characters

[ High-resolution graphics

Interfaces

3 Parallel printer interface

(J RGB color monitor interface

O Composite video monitor
interface

O RF modulator interface -

Expansion board slots
0O Two IBM-compatible slots

Physical specifications
[0 Totally self-contained and
portable

0 20"W x 8%2"H x 16"D

For the name of the
Authorized Dealer nearest
you, call 1-800-231-0900.

©1983 COMPAQ Computer Corporation

COMPAQ™ and COMPAQPLUS™ are trademarks of
COMPAQ Computer Corporation.

IBM® is a registered trademark of International Business
Machines Corporation.

LEXAN®is a registered trademark of General ElectricCompany.

Lomraa
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Improve your present computer
system with a high-resolution
color monitor from NEC.

NEC’s JC-1216 gives you the highest
resolution you can getin a color
monitor. And it can reproduce as
many different colors and shades as
the best microcomputers can gen-
erate. Compatible with a wide

variety of computers, including IBM*

Zenith? H-P? and others, including
NEC's own PC-8000 and PC-8800.

Compare these specs with your
present monitor:

12-inchdiagonal screen
RGB inputsignal with TTL level

Switchable Pos/Neg display
characters

80-character, 25 line display
640([H) x 240(V) resolution

8 x8dots, 1I0MHz video
bandwidth

*NEC CG-91 cable required

Productivity at your fingertips

NECHome Electronics (U.S.A.), Inc.
Personal Computer Division

1401 Estes Avenue

Elk Grove Village, Il 60007

(312) 228-5900

NEC Corporation, Tokyo, Japan

January 1984 © BYTE Publications Inc.

¢ S

In Praise of the Morrow

I'have just finished “The Morrow Micro
Decision” (October, page 306) by Tom
Wadlow. As the satisfied owner of one of
these fine machines, I must take excep-
tion with a few of his statements.

A user does not have to suffer the in-
dignities inflicted by the Controlkey. This
is the only review on the Morrow that I've
read (and I've read at least three others)
that does not mention that Morrow offers
two terminals. The more expensive ter-
minal has a much more professional
“feel”; the Control key is located beside
the Lock key.

I agree with the complaint about the
ports. However, the latest advertisements
show that a parallel port has been added.
Didn’t the author get the latest informa-
tion before writing his review? The
MD-11, another recent introduction,
should also have been mentioned. It
offers hard-disk storage.

As a first-time microcomputer user, I
found the documentation quite adequate.
Perhaps Mr. Wadlow would prefer Apple;
as far as I know, you still have to pay ex-
tra for its documentation. As far as con-
figuring the terminal, [ cannot imagine a
dealer who would not assist in this ad-
mittedly distasteful task.

My only real complaint is that I am still
waiting for the database manager.

I guess the Morrow ads are correct;
maybe it does take a special breed to
recognize the value of the Morrow ma-
chines.

Gregory Diehl

Data Processing Consultant
2561 Hungary Spring Rd.
Richmond, VA 23229

Two other major microcomputer pub-
lications reviewed the Morrow Micro
Decision small-business computer in
September. Based on these reviews and
my own 11-month experience as an MMD
owner, I can only conclude that Tom
Wadlow’s October review was superficial
because of an impending deadline.

In any case, I believe Mr. Wadlow
seriously underestimated a machine that
may be the best buy available for the first-
time business user uninterested in
portability.

I have tried in vain to explain to col-
leagues the utility of the MMD's “virtual-

drive” feature for saving files when con-
fronted with a filled-up disk, for copying
files from one disk to another without
leaving Wordstar, and for other ways to
avoid a few of the irritations that plague
users.

I appreciate the CP/M interrupt that
allows me several tries at a BDOS (basic
disk operating system) error before giv-
ing up and retreating to the operating sys-
tem. Although I'm sure other manufac-
turers could offer these BIOS (basic input/
output system)/BDOS modifications, I
know of no other under-$2000 microcom-
puter that does. Do any over-$2000 ma-
chines offer them?

Similarly, I've found the disk-emulation
feature convenient; friends and coauthors
with Osbornes or IBMs simply mail me
a disk if they don’t have a modem. I wish
Mr. Morrow had included a disk-format-
ting option as well, so I wouldn’t have to
stockpile supplies of my friends’ disks.

In the only “benchmark” in the review,
Mr. Wadlow says the bundled Correct-It
spelling checker is slow in “loading and
sorting,” based on his “test” of a single
sentence of 14 words. As anyone who has
used various spelling checkers knows,
most of the time in operating these pack-
ages is spent checking the sorted object
file against the master dictionary. My own
“test” (without leaving Wordstar, thanks
to the MMD virtual-drive feature) found
that Correct-It took only 5.6 seconds to
“load and sort” this 334-word letter. It
then took another 75 seconds to check
each of these words against its 36,000-
word dictionary. Given what a spelling-
checker does, I submit that this is not
slow.

Mr. Wadlow may have revealed himself
as a dedicated “Selectric” keyboarder
when he complained about the location
of the Control key on the MMD keyboard.
As in almost all Lear-Siegler ADM ter-
minals, the Control key is conveniently
located in an easily learned position, im-
mediately below the Z key. But those
used to stretching beyond the left-hand
shift key (as on Apples, IBMs, and many
other terminals) will have trouble ad-
justing. I can assure Mr. Wadlow that the
only drawback to an experienced user is
the difficulty of making a one-hand
stretch to achieve “CtrlY” (line-delete in
Wordstar), and I have often thought of
this as fortunate.

My fellow members in the Morrow
Micro Decision Users Group have found



Videoterm™ The Best Selling 80-column Card For Apple
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By the end of 1982, the Videoterm had outsold all other 80-column cards two to one. Today, the
Videoterm continues to be the standard for the Apple ][ and Apple ][ plus. This is the ideal
80-column card for word processing, spreadsheets, and other business applications.

With the Videoterm, you can display your text with a 7 x 9-dot matrix which provides
upper and lower case letters with true descenders. The single-wire shift mod is
also supported. The Videoterm will list both Integer and Applesoft BASIC pro-
grams using all 80 columns without splitting keywords. The popular ESCape

sequence editing capabilities and a stop-list function using Control-S
are supported. If you install the Videoterm in Slot #3, it will automat-
ically be used by Pascal and CP/M, since these operating systems
recognize the Videoterm as a standard video display terminal.

Apple lle Kit

This kit contains an OPTIONAL Videoterm firmware and a rede-
signed softswitch for the Apple //e. This OPTIONAL firmware is for a

BASIC programmer and includes: NORMAL, INVERSE, HOME, and lower-

case entry of BASIC commands.

The Videoterm has no trouble keeping up with 1200 baud modems during normal printing or scrolling. The Videoterm is
not compatible with cards plugged into the auxillary slot of the Apple //e. For this situation, we recommend the

UltraTerm display card.

Videoterm Utilities Disk

The six programs on the Videoterm Utilities Disk will complement the creativity of the 80-column screen. This disk con-

tains:

GRAPHICS TEMPLATE — Create a business form in 80 columns

SCROLL UTILITY PROGRAM—Set a window in 80 columns
FONT EDITOR—Create new character fonts
READ SCREEN—Read characters from screen locations

Alternative Characters
Spanish
n"- 5 L o :ﬁ q_..

8 ;
French
£Fa®c¢c88'éne

The Videoterm comes with ASCII
standard character set. There is a
second socket for an alternate
character set. You may choose
from foreign languages, inverse,
underline, APL language, symbol
(math and Greek), and line drawing
graphic character sets.

Circle 370 on inquiry card.

Apple is a registered trademark of Apple Computers,
Inc. Videoterm is a trademark of Videx, Inc.

PASCAL DEMONSTRATION PROGRAMS

VIDEXGRAPHICS— Provides MID-RES Graphics in Pascal

Soft Video Switch

The Soft Video Switch knows
whether it shouid display 40 or 80
columns or Apple graphics. It does
the tedious work of video-switching
so you don’t have to.

N

|

MID-RES GRAPHICS—Graphics in 80 columns

Switchplate

Some programs
(especially those that.
use Run-Time Pascal)
write directly to the
40-column text page and
do not use standard
video-switching pro-
tocol. For these pro-
grams, the Switchplate
allows you to easily tog-
gle to the 40-column
video output.

Videx

1105 N.E. Circle Blvd.
Corvallis, OR 97330
503-758-0521



Letters

many ways they can use the Micro Deci-
sion as a fully equipped, low-cost solu-
tion to business needs. I only hope BYTE
will assign a more sophisticated reviewer
to Mr. Morrow’s latest offspring, the 11-
megabyte/128K/$2745 MD-11 (with
bundled software, of course).

Andrew J. Boots
2619 Washington Ave.
Chevy Chase, MD 20815

In “The Morrow Micro Decision” Tom
Wadlow states that, “The basic drive is
single-sided single-density and stores
about 200K bytes.” I do not think this can
be true because my machine has single-
sided double-density disks on it. They
hold only about 200K bytes.

He implies, atthe end of the same para-
graph, that programs written for the IBM
PC can be run on the Micro Decision.
This statement, the way it is worded, is
inexcusable from a reviewer. How can one
run a program written for a 16-bit ma-
chine on an 8-bit machine? While the for-
mat is readable, unless the program is
written so that the Z80 can read it, it is
unusable.

Also, he should have admonished peo-
ple to be careful with any compatible soft-
ware, i.e., Xerox 820, Osborne I. These
program formats are usable only if there
has been no configuration in the software
that addresses the hardware ports, etc. If
they are not written to be transportable,
they will not work. Most of the software
manufacturers that I have contacted are
not sure if their Xerox or Osborne formats
will run on the Micro Decision. If they
don't, you may lose the price of the soft-
ware, unless you can go inside and re-
write that part of the software.

I don’t know where Mr. Wadlow got his
prices, but an ad in the same issue lists
different prices for the MMD. But the
point of his article that really made me
mad was his assessment that “The Micro
Decision would make a good second
computer for people who are familiar
with CP/M systems or for those who have
had experience with computers.” Because
1 do not fall into either category, I have
to interpret that Mr. Wadlow thinks the
system would not be good for me. How-
ever, I did not have any trouble with the
MMD. I found the turnkey menus to be
invaluable. Had I purchased a system that
was not supported in the way the MMD
was, [ would probably have been turned
off by computers. Instead, I am enthus-
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iastic about them. I have learned the 8080
assembly language and have started
writing many programs. I would not
hesitate to recommend the MMD to
someone who had never laid hands on
a computer system before. In all fairness,
I think that Mr. Wadlow’s evaluation was
somewhat biased simply because he was
not a novice user.

David M. Gambs
2612 N.E. Skidmore
Portland, OR 97211

Tom Wadlow responds:

In my opinion, the purpose of a review is
threefold: first, the equipment should be
reviewed to see if it lives up to the manufac-
turer’s claims; second, the equipment should
be compared with the competition and its
merits and faults should be brought to light;
and third, a machine should be examined to
see if it is all it should be—i.e., does it have
any serious design errors?

I seem to have stepped on some toes with
my review of the Micro Decision. Non-Micro
Decision owners said they appreciated the
review because it suggested things they should
watch out for when purchasing any machine.
Micro Decision owners’ opinions were mixed.
Some said the machine was a mistake and they
would not recommend it to anybody. Others
think it’s the best thing since peanut butter.
I think it is a good machine with some prob-
lems that should be examined out in the open,
not hidden under the gloss of an undercritical
review.

Terminals:

The BYTE article pipeline is unfortunately
long and, as you can see, this sometimes causes
problems. The system I received from Morrow
had an ADM-20 terminal, and Morrow was
not supporting the Liberty at the time. I had
never touched a Liberty (I have since) and
therefore could not make any comments about
it.

Keyboard:

Over the course of my career, I have exten-
sively used approximately 25 different key-
boards ranging from keypunches and teletypes
to my current Lisp Machine keyboard (which
has seven different kinds of shift keys, any
combinationofwhich may be and often is used
with a single alphanumeric character). The
issue of the “best” keyboard is touchy. I will
simply settle for saying that the ADM-20 key-
board is far from the “best.” The Liberty is
much better.

Compatibility:

If you read the first paragraph under Disk
Storage in my article, you will see that I did
not say that programs written for the IBM-
PC can run on the Micro Decision. I said that
conversion programs to run on the Micro
Decision that allow you to read IBM PC disks
(which implies text files only, since binary files
would be useless to the MMD) are available.

MD-11:

The MD-11 was announced just shortly
before the October issue of BYTE hit the
stands. And prices can change dramatically
over the large fraction of a year between sub-
mission of an article and its publication.

I still stand by my review.

Name Change

We appreciate David Fiedler’s mention
of us in the table accompanying “The
Unix Tutorial, Part 2 (September, page
257). However, we changed our name
from Unisoft Inc. to Unicorp Software
Inc., to avoid confusion with Unisoft Sys-
tems Corp. of Berkeley. Also, there was
a typographical error in our phone num-
ber. The correct number is (212) 307-6800,
not (212) 327-6800" as published.

Mark Pearson
President

Unicorp Software Inc.
303 West 42nd St.
New York, NY 10036

Unix Update

In my recent article on Unix typesetting
(“Typesetting on the Unix System,” Oc-
tober, page 253), I did not want to sound
negative about either Scribe or TEX, nor
did I intend to portray any formatting
system as being better than the others.
There is at least one factual error in the ar-
ticlee TEX does not require non-ASCII
symbols, but rather provides an alter-
native to using them (various escape
sequences).

Good documentation—The TEX Book—
was scheduled for publication by Addison-
Wesley in late 1983. TEX is actually writ-
ten in WEB, a Pascal preprocessor lan-
guage that is capable of producing code
for a wide variety of machines. A new
macro package to produce tables (a TBL
equivalent) and a set of bibliographic for-
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Letters

mats (using a Scribe-like database) are
now available.

There are two important ways in which
TEX surpasses troff when measured by
traditional typesetting standards. First,
TEX provides kerning, whereas troff does
not. Kerning is the moving of small let-
ters underneath large overhanging letters,
as in the digraphs To and Ve. Second,
TEX and Scribeallow for different design
sizes, while troffhas width tables for only
a single design size. Traditionally, good
type designers always drew several varia-
tions of a single typeface to suit the op-
tical requirements of different print sizes.
Current trends point back to this
tradition.

Bill Tuthill

Imagen Corporation

2660 Marine Way
Mountain View, CA 94043

The Model 4's Hitches

All in all, I was quite pleased with
Rowland Archer Jrs review of the new
Radio Shack TRS-80 Model 4 (October,
page 292). I recently purchased a 64K-byte

two-disk-drive version myself, and I am
glad that I did. However, as with all
things electronic, there are always a few
hitches and glitches and compromises.
Some of the problems with the TRS-80
were covered in the Archer article; how-
ever, there are a few niggling gripe points
that he either failed to uncover or simply
omitted for lack of space.

For one thing, there is the matter of the
on-board speaker and the sound that can
be generated with a new statement in
TRSDOS 6.0. I defy anyone to find a ref-
erence to that statement and the method
for its use in either the BASIC section of
the Disk System Owner’s Manual or in the
Radio Shack Model 4 Quick Reference
Guide. (Or, for that matter, in any other
piece of documentation that comes with
your new computer.) In order to be able
to make use of this feature, I had to con-
tact my dealer, who in turn had to call the
nearest Radio Shack Computer Center,
who then informed us of the following;:

1) The proper statement syntax is
SOUND XY where X is the pitch and Y
is the duration.

2) The permissible range of values for
pitch is 0-7.

3) The permissible range of values for
duration is 1-31.

He then gave us the following program
with which to provide ourselves with a
demonstration of the Model 4’s sound-
making capabilities:

10 FOR X=.1 TO 7 STEP 1
20 PRINT X

30 SOUND X,1

40 NEXT X

50 END

Unfortunately, I was not impressed.
This feature, with its limited ranges of
both pitch and duration, is less than
useless. Radio Shack could have omitted
it and no one would have missed a thing,
Fortunately, one is still able to generate
a regular range of TRS-80 sound through
the previous method of sending the ap-
propriate values to an output port. (After
doing some reading about the Job Con-
trol Language features of the Model 4, I
realized that the primary reason for the
inclusion of this piddley sound capabil-
ity was for use as an alerting device when
the computer is being used for a multi-
plicity of different processing tasks in a
business or other office environment.)

13 YF Nelson Slreet

100% flawless.

- We can copy virtually a

formats Apple Il (mcludmg
| 5

“ALF COPY SERVICE

- Denver, co 80215

(303) 234-0871

‘FAST . RELIABLE + LOW COST

less than a week. ,Every disk we copy is venfled blt by bit and guaranteed

ouble-boot and fast load),
Osborne, TRS 80 | and I,
n is avarlable for most

0.bi
[ arges are 30¢ to 40¢ per
50-copies.) Quantity dis-

,buy extras you don’t -

ppllcatron 3-hole vinyl pages,

of Iabels and sleeves, shrin ackagrng, heat sealing, and much

more. We can put your product in.-a“customized package—vinyl folder or

IBM- style binder/slip case—for a‘?low price in small or Iarge quantities.
ALF is one of the oldest anc{ most trusted names in the duplication

~busmess ALF designs and manufactures copying machines that other
, copymg services and software pérbhshers around the world rely on every
_day. Our complete understanding of duphcation technology assures you
of the. fmest reproduction available.

i «?

We're eager to solve your dupllcation and packagmg problems—
whether you want one servrce\or a‘ total package Give us a call

,today'

e i G o Yx

BLANK DISKS

ALF buys large quantities of
disks for our disk copying service—
and we can pass our savings on to
you. If you're buying hundreds of
disks, ALF is your ideal source for
top quality disks at a reasonable
price. We buy our disks in bulk
packages, avoiding the expense of
fancy printing and labeling.

The disks listed beloware 5 1/4”,
single sided, double density (except
as noted), unlabeled, with hub re-
inforcement ring. Other disks are
available, call for details.

3M $165 per 100
MEMOREX $165 per 100
NASHUA $160 per 100
(N,A§CI’-IUXA) $140 per 100
single density

VERBATIM $190 per 100

Without sleeves: add $2.50
shipping per 100.

With tyvek sleeves: add $7 plus
$2.50 shipping per 100.

Packed in boxes of 10 with tyvek
sleeves: add $15 plus $3.00
shipping per 100.
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Introducing the First 2.5 Mb
‘ Minifloppy Drive.

Isn't it just like Rana Systems to introduce a
floppy disk drive for the IBM® with the mass
storage benefits of a hard disk, plus the
floppy'’s strength of removable media. The first
minifloppy that stores‘an incredible 2.5 mega-
bytes on a single diskette. Imagine, storing a

-word processor, a spglling checker, mailing list,
and dictionary on one floppy. With megabytes
to spare. |

Rana's new drive needs only 10 floppies to
give you all the capacity of five 5-megabyte
hard disks. And that’s? not the limit. In fact, there
is no limit. Like any floppy with its removable
media, you can use diskette after diskette to
increase your storagé. Our expanded capacity
disk drive not only acts like a hard disk, it also
serves as an ideal back-up for one.

And that's just the beginning, because
Rana'’s drive introduces totally new “closed
loop servo” minifloppy technology, making the
drive insensitive to temperature or humidity.
Rana'’s controller card can be used with stan-
dard internal drives also, so you don't have to

use an additional slot. Our drive comes with its
own power supply, software enhancements for
PC-DOS 2.0 and 1.1, and CP/M-86° and a box
of diskettes. Everything you'll need to make
your |IBM operate to its maximum potential.

The new 2.5 megabyte minifloppy drive,
available first for the IBM® PC and XT and soon
for the Apple® It's Rana'’s latest proof that to
stay a step ahead, you've got to lead the way.

VAZZ S a step ahead.

RanaSystems

21300 Superior Street. Chatsworth, CA 91311 213-709-5484. For dealer information call toll free: 1-800-421-2207 In Calitornia only call: 1-800-262-1221 Source Number TCT-654 Availabie at all
participating Computerland stores and other fine computer dealers. See us at Comdex Booth #326-427 Circle 388 on inquiry card

R IBM 1s a registered trademark of International Business Machines, Inc. ® CP/M-861s a registered trademark of Digital Research. ® Apple is a registered trademark of Apple Computer. Inc

|
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The new 384K Quadboard

by Quadram is the most
comprehensive board you can
buy for. the IBM PC or XT. Now
with added hardware features
and advanced software. But
our same low price.

NEW EXPANDED QUADBOARD

Quadboard now delivers 9 of

the most needed PC functions/

features. To let you get the

most out of your Personal

Computer. And help
you work better and
faster.

All of these features

-
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-
.- -

- -
- -
. o

a Serial Port, too. Fully program-
mable, use it to connect to plotters,
modems, and other serial devices.
e Chronograph: And Quadboard’s
Chronograph (Real-time clock/
calendar) keeps your systems’s
clock up-to-date.
e Game Port: The new
Quadboard has an IBM
compatible Game Port.
Plug in a joystick or
game paddles, and fire
away.
e /0 Bracket:
Quadboard now
comes with a special
[/0 bracket. Use it to
orgamze your expansion
port connectors. Snaps right
onto the back
of the PC.

-
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04 eme or up to 384
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JuadRA D p: P
(Juadboard you get advanced

QuadMaster So are ding
e QuadRAM Drive progra
e It to set up ple RA
Drive Quadboard memo
. . % 0 . 0 A - ) . .- 3 . . DOUQ d d O e O DOArd
ore and retrieve data a fe e okes, as often a Features/
g and ea Or take 0 o - Functions | Quadboard | SixPakPlus
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aching. To access freque RUADBUARD STANDS OUT FRG %vailaomﬂe,v 0384K | 0384K
| % Parallel &
ot ow more than ever Quadboard Serial Port Yes Yes
’ - and o DOara yo Clock/
BM PC o ay ever need. No Calendar Yes Yes
other board even comes close __ 1/OBracket | Standard | Optional
S Ty Because Quadboard is designed GamePort | Standard | Optional
| TR or performance. Engineered Diagnostic -
Yadgn S or dependab Testing Yes Yes
: 7 ) Spooler Yes 2 No -
Sirmple Menu =
s Setup Yes No
" | DiskCache Yes _No
e TSTPRCE e
WITH384K* |  $795 $970 |

*Manufacturer’s suf%gested list price for board with al
available features/functions as shown (options included).
SixPakPlus is a trademark of AST Research Inc.

QUADRAM

CORPORATION

An Intelligent Systems Company:

4355 International Blvd./Norcross, Ga. 30093
(404) 923-6666/TWX 810-766-4915 (QUADRAM NCRS)

lNTERQUADRAN In Europe

.Interquadram, Ltd.
442 Bath Road/Slough, England

Interquadram GmbH.
FASANENWEG 7/6092 Kelsterbach/West Germany

Interquadram S.A.R.L.
41 Rue Ybry./92522 Neuilly/France
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Letters

Perhaps Radio Shack should have taken
the money that was spent on incor-
porating that insipid attempt at a sound
statement and spent it on providing the
Model 4's keyboard with a functioning
“ON" light. After the computer has been
turned on and before TRSDOS has been
booted up, there is absolutely no way to
tell that it is on: no cursor on the screen
and no lights on the keyboard or front
panel. It's such a simple thing, yet it
seems to have completely slipped the at-
tention of the engineers at Radio Shack.
And it is important: I've had my Model

4 for only two months and I've already
inadvertently left it on overnight several
times (once with the cover on it).

And, of course, there are the seeming-
ly obligatory documentation typos and
ambiguities. When attempting to get the
communications software that is included
with TRSDOS 6.0 (a useful and sophisti-
cated program, I might add) up and run-
ning, the unsuspecting Model 4 user is
led on a wild goose chase for an appen-
dix that doesn't exist: the included refer-
ence to Appendix L should have been to
Appendix 1. Once I got the Comm pro-

No ma ter where
you use a micro
computer or
word processing
machine, top
uality supplies

e s;‘;ﬁ"
rom Pryor are w
only a phone call M

away. We offer a full
inventory of items, ¥
from ribbons and

PRVOR

e | i s
Full line computer supplies since 1959

Computer Supplies
Shipped Anywhere

1414

0 A
N

,g_ 1600 items in all ...and
i

Over 67,000 customers rely on Pryor every day.

. 1-800-558-6866

printwheels to binders
and furniture, diskettes,
. and magnetic tape. . .over

everything's in stock.
You can expect instant
C turnaround of
' all orders, even
overnight express
it you wish.

cCall toll-free for your own catalog now.
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gram going and experienced difficulty in
downloading a file from my disk space
in Compuserve, I discovered that the
problem lay with the instructions for
transferring a file from a mainframe to a
TRS-80. We are first told to “Type in the
command which causes the mainframe
to list the file, but do not press
<ENTER > " The next instruction tells us
to “Specify your receive file by pressing
<CLEAR > < 6> followed by <CLEAR
><9>,” after which we are to type in
the filename in response to the prompt.
The third step begins by instructing the
user to “Press < CLEAR> <6> followed
by <CLEAR> <:> to open the receive
area of memory.” If the file to be down-
loaded is smaller than the available area
of memory, we go to the next instruction.
We are then told to “Press < ENTER> to
start the file listing.” The instructions are
both clear and quite detailed, but the con-
fusion results from assuming the user,
who is being walked through the pro-
cedure verbatim, will suddenly break out
of the rote mold and provide one key step
that they have assumed to be one of com-
mon sense. When I attempted to carry
out these instructions, I began by issuing
the prescribed FILGE command to list my
file:

TYPE filename

but did not press <ENTER>. I then did
the <CLEAR><6><CLEAR><9>
to specify my receive file. The Comm pro-
gram responded with the appropriate
prompt and I typed in the filename

Filename: filename

Now, anyone with an ounce of com-
puter literacy knows that, ordinarily, in
order to get the computer to “take” the
information that has just been typed on
the keyboard, the user must press
<ENTER >; but remember, the instruc-
tions have been set up for the user to
follow precisely, step-by-step. The firstin-
struction told us not to press < ENTER >
in a situation where we normally would
have, and the first half of the second in-
struction had us press keys that caused
the computer to do something without
having to press <ENTER>. So the im-
mediate assumption, at least on my part,
was that I was not to press <ENTER>
again until explicitly instructed to do so
in the fourth step of the procedure.
Therefore, without pressing <ENTER >
after typing in the name of the receiving
file, I tried to open the receive area of

Circle 352 on inquiry card. =3
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A hard disk and cartridge tape
controller together on one
board? Magic? Not really. Its
Teletek’s HD/CTC. The hard disk
and cartridge tape drive control-
ler provide the support necessary
to interface both rigid-disk
drives and a cartridge tape deck
to the S-100 bus. L

® A Z-80A CPU (optionally Z-80B)
providing intelligent control of
the rigid-disk and cadtndge
tape drives.

® Support of 54" rigid-( ljlsk
drives with transfer rates of

' 5 megabits p{ second.
changes of the on-board com-
ponents allow the support of
other drive types/sizes and
transfer rates up to 15 megabits
per second. (Interface to disk
drive is defined by software/
firmware on-board.)

® Controller communications

with the host processor via 2K

FIFO at any speed desirable

(limited only by RAM access

time) for a data block transfer.

Thus the controller does not

Bored Waiting?
Heres The Board You've

For.

constrain the host processor in
any manner.

® Two 28-pin sockets allowing

the use of up to 16K bytes of
on-board EPROM and up to 8K
bytes of on-board RAM.

® [ndividual software reset

capability.

® Conforms to the proposed

IEEE-696 S-100 standard.

® Controller can accommodate

two rigid-disk drives and one
cartridge tape drive. Expansion
is made possible with an
external card.

‘ _
Teletek's HD/CTC Offers A Hard Disk
Controller, Plus Cartridge Tape Controller,

All On One Board.

TELEETEK

4600 Pell Drive Sacramento, CA 95838

© Teletek 1984

(916) 920-4600

- Telex #4991834 Answer back-Teletek
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CERTIFIED ERROR FREE

NEEDISKETTES

Sentinel Computer Products,

QUALITY 7

Division of Packaging Industries G 25

SSENTINNEL
EREEER

SENTINEL

Guaranteed
when properly
used to
Read, Write
Error-free as long
as you
own them.

YOU MAY NEVER NEED.
But it costs nomore!

The expert technicians who
produce and monitor the

' quality of our diskettes have
developed new state-of-the-art
technology using equipment
we design and build ourselves,
unlike any other diskette
maker. That's why our burn-
ishing method uses a unique,
dual-sided technique which
provides an advanced degree
of surface smoothness, the
key to consistent high quality

performance. In addition, a
superior, high quality lubricant
assuring extra long life and a
quality control program which
includes certifying every
Sentinel Diskette are reasons
we can offer you the industry's
most exacting guarantee.
For unsurpassed information
security, choose Sentinel
brand, and ask your dealer
about the new 2-PACK in a

S E N TI N E |_® resealable storage case.

The Professional’s Diskette — Ideal for Personal Use.

‘Sentinel Computer Products, Division of Packaging Industries Group, Inc.,
Hyannis, MA 02601 Tel: 617-775-5220

memory with the <CLEAR><6>
<CLEAR> <:> command and got a
couple of graphics characters printed
following the receiving filename for my
trouble.

Needless to say, I was extremely non-
plussed, so I began to experiment with
the command sequences listed in the re-
mainder of the instructions, only to be
rewarded with open files, empty files, a
half-hour of toll and connect charges, and
one massive headache. By the time I
finally deduced the nature of the prob-
lem, I was fit to be tied.

Now don't get me wrong; I love my
new Model 4 and wouldn't trade it for a
whole room full of other types of com-
puters (they each have their own set of
drawbacks anyway), but I do wish that
companies would pay a little less atten-
tion to rushing things to the market to
beat the competition and a little more at-
tention to providing comfort and conve-
nience to the people who are plunking
down a couple of thousand dollars for the
companies products.

Tom Greenwell
2017 East Walnut Ave.
Visalia, CA 93277

Hearing Loss and CRTs

Like reader Page (Letters, October, page
30), I am bothered by the high-frequency
audio output of monitors and televisions.
This has kept me from watching TV (not
such a bad thing) but also has caused me
trouble when using my computer.

My solution was to build a plywood
box with a glass front for the monitor. The
glass is clamped down on foam-tape
weather stripping and all the joints of the
box (and the cord hole) are sealed with
silicone RTV. As the glass is tightened
down on the foam tape and the final leaks
are closed, the squeal goes away. Of
course, the monitor runs hotter than
before, and I turn it off during breaks. The
monitor has worked fine for two years in
the box.

I suggest that the box be sized
generously to allow internal air flow and
that its exterior not be covered with
papers, etc. To control high-frequency
sound it is necessary to get it as airtight
as possible.

I note that all the current research into
health problems from VDTs (video-dis-
play terminals) has ignored this problem
and suggest it as a good topic for re-

< Circle 322 on inquiry card.




i CLEO

makes the mainframe connection.

3270

Your PC can do more.
CLEO Software is the
answer to your

interfacing problems.

The communications features &
of the CLEO-3270 Software T
package allow your microprocessor
to emulate a cluster of IBM terminal
devices.

Standard Features-CLEO 3270

® Bisynchronous 3276-2 protocol to 9600 baud
® SDLC 3271-12 and 3275-12 protocol

You don't even need to change software PC ¥ gggc"tzggtcggfrg:ﬁ;?{ :gé’r‘ggg

i yoqr mamfra_m,e computer, because e User install program for various CRTs

forall it knows, it's PC » 3278 emulation for ASC11 CRTs

communicating with a i / * Available for CP/M™, MP/M"™. MsDOS™, TurboDOS™, Unix™,

3271-12, 3275-12, or PC with and Xenix™ :

3276-XX cluster. And the CLEO PC e 3276-12 protocol, coming soon

CLEO program will Software \ Standard Features-CLEO 3780

support multiple devices. PC e Point-to-point and multipoint communications

If your IBM mainframe doesn't support e Available for CP/M™, MP/M™, MsDOS™, TurboDOS™, Unix™,
and Xenix™.

remote 3270 clusters, you need remote PC > SURAAFLS PrANEHARR TEEhAdE

batch communications. CLEO-3780 e Codedin C language

Software js your answer. ]
3 CP/M s a Trademark of Digital R h.Inc.  TurboDOS is a Trademark of Sof tware 2000, Inc.

For full details contact Phone 1 ' Inc.. 461 North Mulford MP/MIiSsaa ;:adeemzrrkoof C:igglitaal Reesszirrcch. lr:\c. Unix is a Trademark of Bell Labs

Road, Rockford, IL 61107; phone (81 5) 397-8110. MsDOS is a Trademark of Micresoft. Inc. Xenix is a Trademark of Microsoft. Inc.

Telex 703639
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S A E OF B HE A R ’ search. Perhaps the reason it has been ig-
; ;“! ’ nored is that our society of TV watchers

has acquired a notch in its hearing at the
critical frequency. An interesting question
is where in the hearing system the notch
occurs.

Another question that seems to get little
attention in the current VDT studies is the
effect of screen flicker with short-
persistence phosphor screens and/or poor
drive circuitry that doesn’t keep the
characters still on the screen.

Doug Milliken
245 Brompton Rd.
Williamsville, NY 14221

Regarding the letter from Reverend
John Page—this high-frequency noise is
a ubiquitous phenomenon caused, I
believe, by the fact that the monitors are
designed by deaf engineers. Most men
have lost their hearing at 15.7 kHz by their
early twenties and thus build and design
the monitors with cheap flyback trans-
formers that vibrate at the flyback fre-
quency. The medical problem is thus with
the engineers and not with those who can
hear those frequencies. Measurements
near the cooling holes of many monitors
give readings as high as 90 dB (decibels).

I have also been trying to find a monitor
without this defect. I am going to try
wrapping the flyback transformer com-
pletely, which will require rewiring it to
the board so the wrapping can go under
it as well. However, a better course would
be to put pressure on the manufacturers
to build better equipment.

William G. Unruh
Department of Physics
University of British Columbia
Vancouver, B.C.

Canada V6T 2A6

I believe that John Page has identified
a problem with CRTs (cathode-ray tubes)
that may be of much more immediate
concern than the recent controversy about
CRT radiation hazards. I, too, have ex-
perienced ringing in the ears and head-
aches after extended sessions at the key-
board, two feet away from a monitor that,

SYSTEM CENTER FOR PERSONAL COMPUTER as most do, puts out a 15-kHz squeal from

AUTHORIZED DISTRIBUTOR FOR its horizontal oscillator. An informal poll
of several friends reveals that about half

of them have experienced the same
symptoms or worse, but these were at-
® tributed to fatigue. It would appear that
the difficulties mentioned by Mr. Page are

USCD-p System / Trade Mark of the Regents o the University ot Calitormia
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Three ways to
Speed up vour Apple

& Apple Ile for $295

/A
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The SpeeDemoﬁM from McT.

SpeeDemong by return mail at $295 each. | have enclosed $

SpeeDemon ™ ® Makes any Apple I, I+, or Ile run Please sendme

3Y% times faster. I have an: [ Applell O Apple ll plus [ Apple lle This is for: [J Business Use
SpeeDemon ™ ® Makes [ ApplesOft, Apple Fortran, Or chargefny: O visa [ Mastercard [0 American Expr-ess [ Personal Use

z My Accttis Expires
Word Processing, D.B. Master, Pascal, e
or Visicalc programs run up to 3}% times Address
.. [faster. City State Zip

SpeeDemon m ® (osts less than any other speed up card. Calif. Res. Add 6% Sales Tax. Mail to: McT* 1745 21st Street * Santa Monica, CA 90404
SpeeDemon ® Availableimmediately by mail. (We guarantee = ‘

shipment within 7 days from receipt =;——:=M . C . I

of order.) == |
SpeeDemon ™ ® Costsonly $295. A PRODLICT OF ¢

MICRO COMPLITER TECHN

MOGIES [
Circle 238 on inquiry card. —
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Appleis aregistered trademark of Apple Computers, Inc. VisiCalcis aregistered trademark of VisiCorp,Inc. DB Masteris aregisteredtrademark of Stoneware, Inc.



Satisfying More Than

With Innovation

Grapplei +
PR

The Original Apple® graphics printer interface.
Since its introduction three years ago, the
Grappler has been imitated by many, but never
matched. Now with exclusive features for the
Apple lle and full support of new

Epson® graphics,
the Grappler +
remains the most
intelligent interface
available. Over
twenty-seven com-
mands give Apple users full control over any
graphics or text on the Apple screen, including
anew 80 column text dump. Performance, relia-
bility and support have made the Grappler +
the #1 selling intelligent Apple interface.

28 BYTE January 1984

Bufferboard

For Apples and Printers
The innovator in “dock-on” printer buffering. The
Bufferboard easily adds memory to your current
Apple interface system, freeing your computer for
additional input. Easily upgradable from 16K, the
Bufferboard can store up to 20 pages of text. It
fits neatly inside your Apple, “docking” onto your
existing printer interface.* No clumsy boxes or
cables, no external power supplies...just conve-
nience and
economy. With
the Bufferboard,
you might never
wait for your
printer again.

*Versions for standard Grappler +, Epson APL and Apple

Parallel Interfaces.



135,000 Apple Owners

And Excellence.

*

Circle

Grappler +

The most sophisticated buffered Apple printer
interface available. The New Buffered Grappler +
combines the industry leading features of the

Grappler + with the time saving economies of the
Bufferboard.”*

With this much interface power, you’ll never need
anything else. And the price will surprise you, too.

*Not available for IDS printers.
Appleis a reqistered trademark of Apple Computers, Inc.
Epson is a registered trademark of Epson America Inc.

273 on inquiry card.

Over 135,000 Apple® computers are using Orange
Micro products. Innovation and excellence have
made us the #1 manufacturer of intelligent printer
interfaces. The top selling Grappler + has
become an industry standard, recommended by
more software houses and Apple dealers.

To meet your growing needs, Orange Micro will
continue to introduce new products. Recent inno-
vations include the Grappler + for IDS color
printers and the new Orange Interface, with text
screen dumps and formatting at a low price.
There is an Orange Micro product designed for
your application.

For a complete demonstration, see your Apple
dealer today.

e =
@ Orange mlclro

nc.

e

1400 N. Lakeview Ave., Anaheim, CA 92807 U.S.A.

(714) 779-2772 TELEX: 183511 CSMA
©0range Micro, Inc., 1983

International Distributor Inquiries Invited.

BYTE January 1984 29



not limited to individuals with special
inner-ear problems but are instead suf-
fered by many of us to a greater or lesser
degree.

This same phenomenon is discussed in
greater detailin a letter to Softalk (October
Open Discussion, page 43) from ]. Barry
Smith of Massachusetts, a professional
audiologist who was able to measure
15-kHz sound-pressure levels as high as
44 dB at the operator’s ear. I think this
problem may be widespread, especially
among the female population of com-
puter operators, who typically have more
acute hearing than men.

I have no direct answer for John Page
in his search for a silent terminal. I think
he has identified a problem that we all
may share, and I hope if an answer exists
that it will be given widespread pub-
lication.

Gary Keene
5 Tangerine
Irvine, CA 92714

Model 100 Flaws

In Mahlon Kelly’s informative (and just-
ly enthusiastic) article about the Radio

Shift into
Ultradrive
with Targa’
by CMC

Shack Model 100 (“The Radio Shack
TRS-80Model 100,” September, page 139),
a problem is presented and left unsolved:
because the editor will not let you back
into BASIC with an ill-formed text, Mr.
Kelly points out on page 156, “It’s pos-
sible to make the edited program so
screwed up that you can't find the error
and you can’t even get out by hitting the
Reset button.” Because turning the power
off and on will simply bring you back to
the same point, the problem can be an-
noying indeed.

The solution is this: use function keys
F7 and F6 to cut the whole program, put-
ting it into the paste buffer. Then press
F8 to get into BASIC with what is now a
null program. Then you can simply paste
the whole thing in, and BASIC will not
only accept it but obligingly flag all your
syntax errors.

There is another problem that Kelly
doesn’t mention. If you want to upload
a file through TELCOM but press the
download function key by mistake, as
soon as you name the file that you expect
to be transferred, that file will be wiped
out to make room for what the Model 100
expects to receive. There is no fix, but my
solution (because I can never remember

B Targa is your answer for a quality,

hassle-free hard disk subsystem.

B Targa interfaces with most popular
microcomputers and carries the finest

limited warranty in the industry.

B At under $2000 (sug. ret. for

5SMB), Targa is an exceptional buy

in terms of price/performance.

which is up and which is down) is to
write “Hither” and “Thither” in ink under
the relevant function keys.

Ronald de Sousa
Department of Philosophy
University of Toronto
Toronto, Ontario

Canada M5S 1A1

Support for Modula-2

I was very interested to read in your
August issue about new releases of
Modula-2 (“The Debate Goes On. . .” by
Jerry Pournelle, August, page 312). I have
been using Modula-2, with increasing en-
thusiasm, for several years now, using
Professor Wirth’s ET.H. compiler, and feel
that Modula-2 will most likely become the
successor to Pascal, because of its elegant
and straightforward solution of so many
of Pascal’s problems. However, this will
really depend on a number of commer-
cial implementations of Modula-2 becom-
ing available, with the backup and sup-
port that this implies, rather than with the
responsibility resting on the user to sort
out any problems that arise. In many
respects the situation is like Unix three

B Available in 5, 10, 15, 20, and 30
MB models.

B Seriously interested? Call us toll-
free at 1-800-CMC-INTL. In
Washington dial 1-206-885-1600.

CMC International =

Bellevue, Washington 98005
Circle 63 on inquiry card.




HIGH PERFORMANCE

NOW AVAILABLE IN A THREE-SPEED

WA\

SFEEL

IClass

I 11

=

4”

STYILE

INTRODUCING THE NEW DS 220 MULTI-MODE MATRIX PRINTER

First there was the Datasouth
DS180. The original high-perform-
ance printer. The printer that raised
the standards of on-the-job perform-
ance tonew heights. A tough act
tofollow.

And now, following in the same
tradition, is the new Datasouth
DS220. State-of-the-art performance,
taken to higher levels.Ina new
3-speed multimode form. Ready to
run data, near letter quality and
graphics output—in asingleprinter.

Atdata speed, the Datasouth
DS220 leaves competitors in the dust.
By using high speed tabbing to zip
over blank spaces and true logic
seekingto print the next available

R Gl

AVAILABLE NATIONWIDE
THROUGH OUR NETWORK OF
SALES AND SERVICE DISTRIBUTORS

Circle 127 on inquiry card.

character, the Datasouth DS220
charges through printed copy

at speeds rivaling more expensive
line printers.

At40 CPS NLQ speed, the Data-
south DS220 creates near letter quality
output with the kind of dlass that
might make you wonder if it was pro-
duced by a daisy wheel printer.With
its fine tuned 18 x 48 dot matrix,
multiple fonts are produced
with the precise clarity required for
word processing applications.

And for graphics, the Datasouth
DS220 adds high performance style to
popular microcomputer applications
programs through high resolution dot

addressable output. Sharp new
details emerge from business charts
and graphs, and engineering
drawings.

And those are just its printing
capabilities. Its fully instrumented
dashboard allows push button pro-
gramming of up to fifty features for
forms control, communications and
print style selection.

Best of all,the Datasouth DS220
costs much less thanyoumight ex-
pect for a high performance three
speed. Go to your nearest showroom
and run a Datasouth DS220 through
the gears. See how littleit costs to
own three high performance printers
in one high performance package.

PR IFN.T ER"S

Datasouth Computer Corporation
Box 240947 - Charlotte, NC 28224
704/523-8500 - Telex 6843018 DASOU UW
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Letters

years ago, and sufficient commercial sup-
port could so easily make Modula-2 the
standard language for many real-time
microcomputer applications, in the same
way that it has established Unix.

H. W. Thomas

Electrical Engineering Laboratories
The University

Manchester

England M13 9PL

The Future of Programming
Languages

As a professional programmer and
longtime user of the C programming lan-
guage, I am very happy to see the in-
creased interest in this area. Also, as the
teacher of a beginning C programming
course organized through AnaHUG, a
local computer club, I was grateful for
James Joyce’s excellent introduction to the
language (“A C Language Primer”
August, page 64, and September, page
289). However, I would like to correct one
statement in Part 1 of the series that could
confuse the novice C programmer. While

discussing the printf( ) function, Mr. Joyce
states, “All arguments of a function must
be on the same line in C.” He then adds,
“. . .the entire string in printf must be on
the same line.” This is a contradiction to
The C Programming Language by Kernighan
and Ritchie, which states (on page 179)
that in C source code, “Blanks, tabs, new-
lines, and comments (collectively, white
space). . .are ignored except as they serve
to separate tokens.” In addition, that text
states (on page 181) that, “[In astring] a \
and an immediately following newline
are ignored.” It has been my experience
that Unix C compilers follow The C Pro-
gramming Language in this respect. For ex-
ample, using Unix C compilers I have
used printf function calls of the form

printf

(“This is an example of a format
string \ split across a line. Numbers
follow: %d %d %d”,

575,
77,
99-83);

Note that in this example the format
string is split across a line (the second line

must be left-justified or the extra spaces
will appear in the printed output), and
the additional arguments are on separate
lines (which might allow comments fol-
lowing each).

John F. Belsher
Custom Programming
1283 San Paulo
Placentia, CA 92670 ®

BYTE's Bugs

Insert GOTO

William N. Carter of San Francisco
raised the point that the program by Ed
Juge in Mahlon Kelly’s “The Radio Shack
TRS-80 Model 100" (September, page 139)
needs a correction. Line 140 calls for
GOSUB 360; that subroutine lacks a
RETURN. The program will work just
fine if you change it to a GOTO 360, move
the PR$=L3$ to the second statement in
line 60, and delete line 160.m
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*IBM is a trademark of the International Business Machines Corporation.
**COMPAQ is a trademark of the COMPAQ Computer Corporation.
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‘terrain at 300 rpm.

Only one disk
guarantees safe passage

through the torrid zone
of drive heat.

Maxell.

A lifetime warranty. And
manufacturing standards that
make it almost unnecessary.
Today and in the long run, you'll
be glad you chose Maxell.

Consider this: Every time you
take your disk for a little spin,
you expose it to hazardous drive
conditions. Temperature build-up
can sidetrack data. Worse, take it
to the point of no return. Maxell’s
unique jacket construction defies
heat of 140°E And keeps your
information on track.

And Maxell runs clean. A unique
process impregnates lubricants
throughout the oxide layer. Extend-
ing media and head life. How good
is Gold? Maxell's the disk that
many drive manufacturers trust
to put new equipment through its
paces. It's that bug-free.

So you can drive a bargain.
But in accelerated tests, Maxell
floppys lead the industry in
error-free performance and
durablhty Proving that if you
can't stand the heat you don't
stand a chance.

ITIEIXE"

[TSWORTH IT.

Maxell Corporation of America
60 Oxford Drive, Moonachie, N.J. 07074
201-440-8020
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THE UNDERRATED
VIRTUES
OF
PLAIN VANILLA

Our Lemon has hogged the limelight, our
Lime has made it to the White House, and
our Orange and Peach have shared in the
glory too. But there’s a bband of unsung heroes
in the shadows with all of the surge protecting,
noise filtering capabilities of their colorful cousins,
with the same insured lifetime guarantee, and the
same expert technology of EPD.

The only difference is color. (Or lack of it).

The Electro-Clamp™ line from EPD is made to do the
same job, but blend into more sedate surroundings with
its quiet, neutral exterior. The four Electro-Clamps share the
same specifications as The Lemon™, The Lime,™ The Peach™
and The Orange™, so if your needs for surge protection lean
toward the conservative, choose Electro-Clamp™ |, I, IV, or V.

Remember, technology is more than skin deep.

DON'T PLUG IN WITHOUT US.

1

Electronic Protection Devices Inc.
P.O. Box 673, Waltham, MA 02254
(617) 891-6602 e 1-800-343-1813

Circle 151 on inquiry card.




Build the Circuit Cellar
Term-Mite ST Smart Terminal

Part 1: Hardware

National Semiconductor’s NS455A ‘Terminal-Management Processor
permits an easy, economical terminal design

Did the the personal computer rev-
olution begin in 1975 with the MITS
Altair 8800 microcomputer? Most
people think so, but I believe that the
first personal computer product ap-
peared two years earlier under the
unassuming name of TV Typewriter.
This construction project, described
by Don Lancaster in Radio Electronics
magazine (see reference 6) was a
simple video-display terminal, a basic
building block for those of us who
were dreaming about building a com-
puter. The circuit logic was a wiring
nightmare of controlled race condi-
tions, but it worked. Of course, its
uppercase-only 16-line by 64-column
display and total ignorance of control
codes (it didn’t even scroll) seem
primitive today.

A few months after Don’s article
was published, the Mark 8 computer
project appeared in Radio Electronics
(see reference 10). The Mark 8, based
on the Intel 8008 microprocessor, was
the first real microcomputer (though
the word had not yet been coined)
and was the trigger thatlaunched me
and many others into the microcom-
puter hobby. Many of us who had
built Don’s terminal might not have
been otherwise able to comprehend
and use the Mark 8 as quickly as we
did. (I built something different from
the Mark 8, but the first article I ever
wrote was for the Mark 8 construc-
tor's newsletter. Coincidentally, my
first BYTE article described how to

Copyright © 1984 Steven A. Ciarcia.
All rights reserved.

by Steve Ciarcia
build a vector-graphics display for an
8008-based system—see reference 2.)

Advancing Display Technology

Wiring up the TV Typewriter was
a monumental job, but the basic cir-
cuit was really not unlike a commer-
cial video-display terminal of the
same period. If you ever opened the
case of a video terminal from the
early 1970s, you were probably
amazed at the complexity. There
were usually several large printed-
circuit boards (each containing 70 to
100 integrated circuits), a large power
supply, the keyboard, wires and
diodes, and of course the cathode-ray
tube (CRT) replete with high-voltage
wires and “Danger—Do Not Touch”
signs.

These early terminals were basical-
ly “glass Teletypes,” performing only
simple functions and displaying only
uppercase characters. The lack of so-
phistication matched the level of
integrated-circuit (IC) technology
available at the time.

Many discrete logic circuits were
needed to detect even the simplest
functions such as linefeed and
cursor-home. Each command was
treated independently by the hard-
ware: it was necessary to have sepa-
rate circuitry to detect each control
character and cause the appropriate
function to occur. For instance, for the
terminal to respond correctly to the
ASCII (American National Standard
Code for Information Interchange)
Return character, the terminal-control
logic had to be able to detect when

a hexadecimal 0D value was received
from the host computer or typed on
the keyboard, to change the current
cursor position to the beginning of
the line, and possibly to scroll the
screen up one line (if automatic line-
feed is on) and blank the new line.
Connecting sets of NAND and NOR
gates to accomplish this is a con-
siderable task.

For a long time, advances in IC
technology were met by demands for
increased performance in terminals.
The first real simplifying break-
through came with the microproces-
sor. Using the power of this new de-
velopment, designers could imple-
ment features that had been pro-
hibitively expensive and could free-
ly add new functions to terminals.
Off-line editing with character inser-
tion and deletion, function keys with
multiple-character transmission, and
multiple-page display memories
were just a few of the features that
found their way into the terminal
marketplace. And as microprocessors
became more advanced, terminals in-
corporating the latest silicon in-
telligence could no longer be called
“dumb.” The watchword in the ter-
minal trade became smart.

Somewhat surprisingly, the first
microprocessor-based intelligent ter-
minals were no less complicated in-
side than the dumb variety. Com-
puter circuitry had replaced much of
the discrete logic, but the expanded
functions had also necessitated in-
creased complexity in the low-level
display-driver circuitry. An integrated
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Photo 1: The prototype board of the Term-Mite ST intelligent video-display terminal.

solution to discrete video circuitry
was needed.

The second technological achieve-
ment resulting in lower circuit com-
plexity was the development of in-
tegrated CRT-controller (or video-
controller) chips, such as the Na-
tional Semiconductor DP8350 and
the Intel 8275. Usually used in com-
bination with a microprocessor, pro-
grammable CRT controllers incor-
porate many of the discrete counters,
registers, and character-attribute cir-
cuits needed in a modern terminal.
(See references 5 and 9.)

The new controller chips made it
easy to do tricks with character at-
tributes: blinking, blanked, or under-
lined characters; half-intensity or
reverse video; and expansion to dou-
ble height, double width, or both.
Also, a terminal manufacturer could
now easily make a whole family of
terminals just by changing the con-
trol firmware. Either a simple “glass
Teletype” model or a sophisticated
editing terminal with write-protected

38  January 1984 © BYTE Publications Inc.

fields and multiple display pages
could be built with only minor hard-
ware differences simply by changing
the programs controlling the micro-
processors. Figure 1 on pages 40 and
41 should give you an idea of how the
combination of the microprocessor
and the video-controller chip served

THIS IS THE HEV

to make hardware design much
simpler while again increasing the
terminals’ sophistication.

For along time now I've wanted to
present a smart-terminal project from
the Circuit Cellar, but even with the
reduced circuit complexity afforded
by a CRT controller I've never been

CIARCIA’S CIRCUIT CELLAR

TERH-HITE ST Smart Terminal

¥ 24 lines by 8@ characters - upper and lover case

¥ Supports either scanned or parallel encoded keyboards

¥ Salectable baud rate, parity, cursor, and display options

¥ Attributes: reverse video, half intensity, double height,
double width, underline, blink and/or blank character

¥ Line graphics
¥ 21 escape functions
¥ 14 control functions

¥ 25th line reverse video status display

¥ Self test
% Light pen support

% Separated sync or composite video output

Photo 2: Unretouched photo of the Term-Mite's screen.




Photo 3: Video terminals designed only a few years ago had to use over 100 discrete-logic circuits to obtain even rudimentary control functions.

able to devise a reasonable design
containing fewer than about 30 IC
packages. (Yes, the MPX-16 computer
I began in November 1982 does con-
tain 121 chips, but my battle scars
from that project ‘still pain me at
times.) While I was still deliberating,
developments in technology caught
up with me. '
Semiconductor makers had pro-
vided both crucial elements: the
microprocessor and the CRT con-
troller. The next logical step was to in-
corporate their functions into a single
IC package. National Semiconductor
Corporation has done just that, and
more, with the NS455A Tertninal-
Management Processor (TMP). Incor-
porating most of the processor, video,
and communication functions in a
single 48-pin dual-inline package, the
NS455A allows the design engineer
to reduce a terminal’s chip count
while maintaining a high level of per-
formance. Just six chips can perform

the basic operations.

In two articles, this month and
next, we'll look at the NS455A's char-
acteristics and see how to build an in-
telligent video terminal, called the
Term-Mite ST, which is equal to many
on the market costing $1000 or more.
Its 21-chip design provides the most-
needed features, as shown in table 1,
such as 24 lines of 80 characters each,
uppercase and lowercase; a full set of
character attributes; and line (block)
graphics. A block diagram of the
Term-Mite ST terminal appears in
figure 2.

Inside the NS455A TMP
Integrated into the NS455A TMP
are all the system-control functions
except the video RAM (the random-
access read/write memory used to
store the display data) and I/O (input/
output) buffers. The TMP replaces
the separate microprocessor, pro-
gram ROM (read-only memory), CRT

controller, DMA (direct memory ac-
cess) logic, character generator, UART
(universal asynchronous receiver/
transmitter), and data-rate generator
typically used in other terminal de-
signs. In place of these, the TMP pro-
vides a control processor, display-
timing control circuitry, and direct in-
terface logic for the keyboard, moni-
tor, memory, and serial communica-
tion.

A complete listing of the NS455A's
capabilities is shown in table 2, while
figure 3 on page 43 shows a pinout
diagram (3a) and a block diagram
(3b). The architecture and instruction
set for the TMP are derived, with
some differences, from that of the
Intel 8048-series of microprocessors.
Extra instructions have been added
and the architecture tailored to allow
the NS455A to serve more efficiently
as a terminal controller. Within the
TMP are three distinct functional sec-
tions: processor, 1/0, and display
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driver. Let’s look at each of these in
turn.

Processor and Memory
Since the processor in the TMP is
a modified implementation of the

40  January 1984 © BYTE Publications Inc.

Intel 8048 architecture, I'll review the
8048 to make comparison easier.
The basic 8048 was designed as a
self-contained microprocessor; it in-
cludes ROM for its factory-set perma-
nent program as well as temporary

storage in the form of scratch-pad
RAM. It operates on 8-bit data but
has an 11-bit program-counter (PC)
register, so that it can address up to
2K bytes of program. The standard
8048 has an eight-entry fixed-size
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INTEGRATED MICROPROCESSOR AND VIDEO CONTROLLER
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Figure 1: Three generations of video-display terminals become increasingly less complex as semiconductor technology advances.
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Figure 2: A block diagram of the Term-Mite ST terminal circuit board.

stack used to store return addresses
during subroutine calls and interrupt
handling; the stack pointer consists
of 3 reserved bits in the processor
status word (PSW). A set of general
registers in the RAM, RO through R7,

can be used for fast-access storage. In
addition, an alternate register bank,
alsolocated in the on-chip RAM area,
can be selected and used just like the
primary set. Finally, the standard
8048 has three parallel I/O ports,

which can be used to communicate
with external peripherals or to ad-
dress additional memory. (I used the
8748, a cousin of the 8048, in my re-
cent H-Com project; see reference 3.)

When National Semiconductor en-
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|
24 lines by 80 characters, uppercase and lowercase

supports either scanned or parallel-encoded keyboards

selectable data-rate, parity, cursor, and display options

attributes: reverse video, half intensity, double height, double width, underlined,

Bl O\ R

blinking, and/or blank character
21 Escape functions
14 Control functions
line (block) graphics

self-test

cCowENOO

_

twenty-fith-line reverse-video status display

separate-sync or composite-video output

Table 1: Features of the Term-Mite ST terminal.

on-board RAM, 64 by 8-bit
programmable display format

built-in timer

©COoNOOH WM~

video-control signals

10. pixel graphics

11. programmable cursor

12. CRT refresh at 50 or 60 Hz
13. light-pen support

16. single +5V (volt) supply

18. up to 18-MHz clock frequency
19. 48-pin package

into the 2K bytes of on-board ROM.

enhanced 8048 instruction set and architecture

on-board ROM, 2K by 8-bit; up to 8K by 8-bit external

16-bit display-memory bus (direct-video and attribute-RAM interface)
real-time clock (may be programmed for 1 Hz)

eight independent character attributes

14. on-board UART, programmable data rate up to 19,200 bps
15. character generator (128 characters in 7- by 11-dot character area)

17. interface compatibility with popular 8- and 16-bit microprocessors

20. 8-bit parallel port (multiplexed with external ROM)

Table 2: Features of the National Semiconductor NS455A Terminal-Management Processor.
This integrated circuit normally comes with a terminal-control program mask-programmed

hanced the architecture for use in the
Terminal-Management Processor, in-
structions that manipulate 16-bit data
were added, so that the TMP could
manage up to 64K bytes of display
memory. To support these instruc-
tions, an 8-bit high-order extension,
called the high accumulator, was
added to the existing 8-bit ac-
cumulator. In addition, 8-bit high-
order extensions were added to the
RO and R1 registers to allow them to
point to the full 64K bytes of display
RAM. The original roster of three I/O
ports was trimmed to a single bidirec-
tional port, and 2 more bits were
added to the program counter to ac-
commodate up to 8K bytes of pro-
gram storage.
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All the other changes from the 8048
processor were directly associated
with the additional tasks of video-
display driving and /O required to
do the job. Display-management reg-
isters were added to help with the
screen-refresh chores. A cursor reg-
ister serves to load characters into the
display RAM as well as to mark the
current cursor position. A whole set
of video-timing-chain registers is
used to set the display configuration
for the screen: how many characters
per line, how many lines per frame,
horizontal and vertical synchroniza-
tion timing, etc.

While the characters to be dis-
played are stored in RAM, the pro-
gram that drives the N5455A's pro-

cessor resides in ROM. The NS5455A
may operate with either internal or
external ROM; external ROM may
function all by itself (disregarding the
internal ROM), or it may supplement
the internal program. Although ad-
dress space is provided for up to 8K
bytes of program, the standard on-
chip ROM size is only 2K bytes. The
off-the-shelf NS455A TMP comes
with a standard program, masked in-
to the 2K-byte ROM, which is in-
tended to illustrate the capabilities of
the chip and serve as a tutorial ex-
ample of terminal programming.

I/O-Port Section

The single I/O port is an 8-bit
bidirectional parallel type, with data
transferred on pins REO through RE7.
It is written into and read from using
the processor instructions OUT
PORT and IN PORT. In the Term-
Mite ST, the encoded keyboard is
read and the RS-232C handshaking-
protocol signals (Data Terminal
Ready, Clear to Send, and Ready to
Send) are transmitted through this
port. The keyboard uses only 7 bits,
so a signal to sound the terminal’s
“bell” beeper is sent out on the extra
bit.

The serial input and output func-
tions are handled by the on-chip
UART through the serial-in line and
serial-out line. The UART also con-
tains the data-rate generator, which
can be set up by software for virtual-
ly any data rate. The standard pro-
gram, however, contains only the set
of 12 most-used rates from 110 to
19,200 bps (bits per second). The
serial I/O lines need only to be buf-
fered by level-shifting devices (the
MC1488 and MC1489) to give you a
complete RS-232C data path to a host
computer or other data-communicat-
ing device.

Display-Driver Section

The third section is the video-dis-
play driver and control section. It is
made up of the character generator,
the CRT-refresh logic, the character-
attribute logic, and many now-
integrated, formerly discrete func-
tions. Because the NS455A provides
all these capabilities by itself, the only
additional ICs needed are display
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Figure 3: A pinout diagram (3a) and a block diagram (3b) of the National Semiconductor NS455A TMP.

memory, an RS-232C buffer and a
driver, and a bus-interface latch or
two. In fact, an absolutely minimal
video terminal could be constructed
from 6 chips, and a relatively high-
performance unit could be built from
only 15.

You may not be as familiar with the
complex workings of the CRT driver
and control section as with the other
two preceding sections. Indeed,
because the screen image must be
refreshed 60 times every second, the
video circuitry stays very busy. The
best way to see what happens is to
follow a character from display mem-
ory until it appears on the screen.

First, the character is read by the
display-access logic from the display
RAM into the FIFO buffer (a small
first-in, first-out storage area). The
FIFO buffer contains only four en-
tries, but it is needed so that the pro-
cessor and display-refresh logic,

which both require continual access
to the RAM, will not contend with
each other for that access.

(The refresh logic has to push char-
acters through the analog video sec-
tion at a constant rate; if the refresh-
ing is delayed, the display will flicker
where characters or parts of the
image are being missed. In older de-
signs using CRT-controller chips, the
usual technique was to allow the pro-
cessor to run only during the hori-
zontal and vertical retrace times of
the electron beam—barely 40 percent
of the time. Such approaches, once
considered necessary, can severely
limit throughput; you can recognize
the terminals that employ this
scheme as the ones whose displays
flicker when they are updated.)

A FIFO buffer solves the problem.
The refresh logic can fill the buffer
faster than the video logic can empty
it, so when the buffer is sufficiently

full, the processor is allowed to grab
and use a display-memory cycle. The
processor has to be held off only in-
termittently, and then not for very
long.

As the character code leaves the
FIFO buffer, the proper pattern of
display dots (picture elements, or
pixels) in a bit-mapped dot matrix is
selected by the character generator
according to the character’s shape.
What dot value leaves the generator
at a given instant depends not only
on what the character is but also the
current scan line (vertical position) of
the video raster. In the case of the
Term-Mite ST, the character informa-
tion is retrieved from the character
generator’s ROM, where the dot pat-
terns are stored, using the ASCII
code value as a high-order address;
the scan-line position is used to set
up the low-order address bits. The
dots for all the characters in a scan
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Strobe A15 A4 A13 A12
Number
0 0 0 0 X page 0 memory
1 0 0 1 X page 1 memory
2 0 1 0 X page 2 memory
3 0 1 1 X page 3 memory
4 1 0 0 X terminal-characteristics switch
5 1 0 1 X miscellaneous-status switch
6 1 1 0 X UART-configuration switch
7 1 1 1 0 scanned keyboard-input port
8 1 1 1 1 auxiliary/printer-output port
Table 3: Memory-mapped I/O addressing as used in the Term-Mite ST. The final hard-
ware of the project does not support the printer port.

————m————= ——/

Attribute

reverse video
half intensity
blinking
double height
double width
underlined
blanked
graphics

@

~N~NouohshwWN =0

Table 4: Character attributes supported by
the NS455A in the Term-Mite ST.

line are assembled into a parallel field
containing dark and bright dots.
These dots are then serialized and
shifted out to the screen, one at a
time.

Information on other character at-
tributes may be sent along with the
basic black- or white-dot data. Spe-
cialized logic was incorporated in the
455A to modify the dot output ac-
cording to the display attributes
selected, but, generally speaking, the
logical process for accomplishing this
has not changed from that previous-
ly implemented by many external
logic gates.

Eight special character attributes
are provided by the 455A: blinking,
double height, double width, graph-
ics, half intensity, reverse video,
underlined, and blanked character. A
terminal built around the 455A can
specify the attributes in two ways: in-
ternally or externally.

Internal attributes make use of two
attribute latches (ALO and AL1) inside
the TMP chip. These latches can be
read by external circuitry. Their states
are determined by the most signifi-
cant bit (MSB) in the character-code
byte (the character set is therefore
limited to the 128 standard ASCII
7-bit characters). If the MSB is a 0,
AlLQ is activated; if the MSB is a 1,
ALl is activated. The latch status and
the incoming character dot values
completely specify the final ap-
pearance of the displayed character.

When the TMP is configured for ex-
ternal attributes, a 16-bit-wide display
memory is used. The lower 8 bits
specify the character, and the upper
8 bits are used to handle the attribute
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data. Although this arrangement
doubles the memory needed in the
video RAM section, it gives you the
freedom to use any possible com-
bination of attributes for any char-
acter.

The remaining video logic involves
the horizontal sync (synchronization)
pulse and the vertical sync pulse. The
horizontal sync pulse is generated by
the video circuitry in the TMP, but its
timing is under program control. It
is the terminal designer’s responsi-
bility to decide the crystal frequency

A terminal built around
the 455A can specify
attributes in two ways:

internally or externally.
.|

used to drive the TMP, the number
of characters per line, the size of the
character cell, and the tolerances of
the CRT’s driver circuits. In most
cases, all of these variables must yield
something close to 15,750 Hz (hertz)
for the frequency of the horizontal
sync signal; the frequency must allow
the display of 80 characters per line
plus enough time to permit the elec-
tron beam to retrace to the beginning
of the next scan line. The vertical sync
pulse will occur at either 50 or 60 Hz
depending on where in the world the
terminal is to be used (in North
America 60 Hz would be used). The
necessary programming has already
been done in the standard NS455A
and in my Term-Mite ST project.

Memory-Mapped 1/0

Because there is only one parallel
port and one serial port, I/O by con-
ventional methods is limited in the
TMP. But, fortunately, by mapping
I/O registers into memory addresses,
you can greatly expand the TMP’s /O
capabilities. (See reference 4.) For ex-
ample, a printer port could be placed
at address hexadecimal F000. The
processor would just act like it is put-
ting data into a memory location at
that address, but the data would ac-
tually be sent to the printer.

Technically, there are 16 bits of
memory-address space, which could
in theory define 64K (65,536) 1/O loca-
tions. However, it’s only necessary to
put in circuits to decode only the 4
high-order bits to designate nine
specific memory-address allocations.
These are listed in table 3. As with all
construction projects, 1 had to ob-
serve practical limits when I froze the
design. Even though the NS455A can
support the printer port, the Term-
Mite ST as presented in this article
does not incorporate it, and only
eight of the nine I/O addresses are
available.

Term-Mite ST Design Details
The Term-Mite ST is an intelligent
video-display terminal built from 21
integrated circuits (or 18 if you use a
parallel-encoded keyboard). Shown
in the schematic diagram of figure 4
on page 46, the circuit is intended to
operate with the same ordinary 2K-
byte terminal-control program mask-
programmed into the generic
NS455A but contained instead in a
2K-byte type-2716 EPROM (erasable



Number  Type +5V GND
IC1 6116 24 12
IC2 6116 24 12
IC3 748373 20 10
IC4 74L.S373 20 10
IC5 74L5138 16 8
IC6 741.S240 20 10
IC7 7415240 20 10
IC8 745240 20 10
IC9 741.5240 20 10
IC10 7415240 20 10
IC11 NS455 48 24

+12V -12V Number  Type
IC12 748373
IC13 748373
IC14 2716
IC15 7415374
IC16 74L.5154
IC17 74L5123
IC18 7415244
IC19 MC1488
IC20 MC1489
IC21 74L.S86

Table 5: Power connections for integrated circuits in figure 4 (page 46). Another EPROM could be substituted for the 2716 in some applications.

]

+5V GND +12V -12V
20 10
20 10
24 12
20 10
24 12
16 8
20 10
7 14 1
14 7
14 7

programmable ROM). The Term-Mite
ST could potentially handle up to 8K
bytes of external program memory (a
type-2764 EPROM), which would
allow the control program to be en-
hanced—perhaps to include more
features or to emulate the display
protocols of popular commercially
sold terminals.

The display format is 24 lines of 80
characters, with a 25th reverse-video
status line. The particular TMP ver-
sion I have chosen uses a 12-MHz
crystal and displays characters in a 5-
by 7-dot matrix in a 7- by 10-dot char-
acter area. The masked program
automatically configures the correct
horizontal and vertical frequencies.

In figure 4, IC1 through IC5 con-
stitute the video-display memory sec-
tion. Two type-6116 static RAM chips
(IC1, IC2) form a 2K-word display
memory of 16-bit words. The low-
byte chip (IC2) contains the ASCII
character codes, while the high-byte
chip (IC1) holds the screen attributes.
The attributes supported are listed in
table 4, with their relation to bits in
IC1 shown.

IC3 and IC4 are the type-74LS373
address latches for the display mem-
ory. When any access to external dis-
play memory occurs, the address of
the location is set on lines SBO
through SB15 and loaded into these
two latches on the occurrence of the
address-latch-enable strobe (RAM
ALE) signal. Address bits Al2
through A15 are decoded through a
74LS138 (IC5) to provide eight enable
lines for the memory-mapped I/O as
described previously. Depending
upon whether the instruction is a

memory-read or memory-write oper-
ation, either the active-low RAM RD
or RAM WR line will be logic 0
(active).

Not all the decoded address-strobe
signals are used in the Term-Mite ST,
and only eight of the nine possible
are implemented. To cut down on the
number of chips, I decided to limit
the display memory to a single 4K-
byte page and not include a printer-
output port. The software as sup-
plied still supports four pages and
the printer, so you may expand on

As with all
construction projects
| had to observe
practical limits when
| froze the design.

the basic design if you feel resource-
ful and feel like wiring a few more
chips.

The remaining memory-mapped
I/O devices are three configuration
switches (buffered through IC6, 7,
and 8—three 7415240 chips) and 12
bits of scanned keyboard data (buf-
fered through IC9 and 10). Each
device is addressed and its data gated
onto the bus during the RAM RD
pulse. Next month I'll describe these
switches and the scanning logic in
greater detail.

On the right-hand side of the TMP
(IC11) is the program-memory
(EPROM) and user-1/O circuitry. In a
process similar to that described for
the display memory, an address is

loaded into the latches IC12 and IC13
during the active state of the ROM
ALE; the EPROM data is read during
the PSEN pulse. Type-2716, -2732,
or -2764 EPROMs may be used (with
proper jumper selection).

A parallel keyboard, instead of a
scanned keyboard, may be connected
to the Term-Mite ST through the
type-74LS244 buffer IC18. Of the 8-bit
input port, 7 bits are used to transfer
ASCII data, while the eighth bit is
borrowed for RS-232C handshaking,.
The keyboard strobe (active-low) con-
nects directly to the REI0 TMP line
and generates an interrupt when
active.

Serial communication is handled
directly by the TMP through an on-
board UART. The data rate and pro-
tocol are set via configuration
switches, and full handshaking is
supported. The MC1488 buffer and
MC1489 driver are connected direct-
ly to the TMP.

The TMP also has a direct output
line for a bell signal trigger. The pulse
is generated whenever a Control-G
code is output or whenever the cur-
sor reaches column 72 on the display
screen. The trigger pulse is only a few
microseconds long, so that a mono-
stable multivibrator, or one-shot
(IC17), is needed to stretch the pulse
and drive a self-contained piezoelec-
tric transducer.

Video output from the TMP is in
the form of separate horizontal sync,
vertical sync, and luminance signals.
IC21, in combination with some
discrete components, merges these to
generate a composite-video signal.
Because of the wide bandwidth re-
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Figure 4: Schematic diagram of the Term-Mite ST. The NS455A's usual stock terminal-control program is here contained in a 2K-byte type-2716
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quired for the 80-column display, you
would probably have limited success
using an RF (radio-frequency) modu-
lator and TV set. I recommend that
you use a high-quality CRT monitor
for best results.

Although the current 2K-byte
control-software release does not
support it, the hardware provides a
light-pen input in the form of an in-
terrupt to the TMP. With proper pro-
gramming, you could get the TMP to
remember where the electron beam
was scanning when the interrupt
happened and subsequently return a
value giving the location to the pro-
gram. And with the proper software
running in the host computer, all
sorts of menu-driven tasks could be
handled in this way.

Next Month:

In part 2 we'll examine the TMP soft-
ware more closely and explain exactly
what all the Escape and control sequences
do.

Steve Ciarcia (pronounced “see-ARE-see-ah”) is
an electronics engineer and computer consultant
with experience in process control, digital design,
nuclear instrumentation, product development, and
marketing. In addition to writing for BYTE, he has
published several books. He can be contacted at POB
582, Glastonbury, CT 06033.

Special thanks to Bob Harbrecht of National
Semiconductor Corporation for his help with this
project.

Editor’s Note: Steve often refers to previous Cir-
cuit Cellar articles as reference material for each
month'’s current article. Most of these past articles
are available in reprint books from BYTE Books,
McGraw-Hill Book Company, POB 400, Hights-
town, NJ 08250.

Ciarcia’s Circuit Cellar, Volume I covers articles
that appeared in BYTE from September 1977 through
November 1978. Ciarcia’s Circuit Cellar, Volume
Il contains articles from December 1978 through
June 1980. Ciarcia’s Circuit Cellar, Volume III
contains articles from July 1980 through December
1981. Ciarcia’s Circuit Cellar, Volume IV, soon
to appear, will contain articles from January 1982
through June 1983.
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The following items are available from:

The Micromint

561 Willow Ave.

Cedarhurst, NY 11516

(800) 645-3479 for orders
(516) 374-6793 for information

1. Complete Term-Mite ST video-display-
terminal kit including NS455A, printed-
circuit board, IC sockets, DB-25S serial
connector, and all other components but
without keyboard or CRT monitor. Board
size is approximately 4% by 6% inches
with 0.156-inch 44-pin edge connector.
Pricel o=l e d e aiited $239

2. Complete assembled and tested Term-Mite
ST terminal circuit board.

Please add $5 for shipping in the continental
United States and $25 for all other countries.
New York residents please add 7 percent sales
tax. Allow four to six weeks for delivery.

NOT ONLY ANOTHER TECHNOLOGICAL BREAKTHROUGH
BUT ALSO EASY TO USE AND.TO INSTALL

Modems are the most important device
used to link two products together
through ordinary telephone lines at
miles apart.The INCOMM STARCOM. a
300/1200 bps Auto Dial. Auto Answer.
Auto Log On modem was introduced to

link two high speed devices together
with having absolutely NO knowledge
of computers or communications in
general. Anybody can install and
operate the STARCOM Family in a few
minutes.

STARCOM is a 300/1200 bps Auto Dial/Auto Log On/Auto Answer Modem.
OSCOM is a 300/1200 bps Auto Dial/Auto Log On/Auto Answer with Osborne
(TM) Computer Software (included) modem.

COMSOFT is a communication software package.

OEM MODEM BOARD is also available for custom installation.

DEALER INQUIRIES
INVITED
(312) 459-8881
or 1-800-323-2666

FREE $150.00 value subscrip-
tion to Official Airlines Guide
with purchase of each Starcom
or Oscom. Get immediate electronic
access to airline fare and schedule
info. 0AG Electronic Edition can save
you at least 30% on most business
trips and could save you thousands
of dollars annually!

SO COMPACT:
Only 1%" x 6%2" x 7%2". 1.5 Ibs.
Fits in your coat pocket!

115 N. WOLF RD. WHEELING, IL 60090
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“l just eliminated eye
fatigue by replacing
the CRT Display Tube
on my computer”

Now you can eliminate th
strobe, flicker and fatigue
from your computer

terminal with a new

Soft-View™ .
replacement CRT from .« L
Langley-St. Clair. '

Now you can upgrade your |
monitor with a new European |
amber phosphor tube.

Available for the TRS-80,"
TeleVideo, Kaypro, Heath,
DEC, Zenith and a wide
variety of other monitors,
these new replacement dis-
play tubes use amber or green
phosphors which exceed the
European standards for persistence
and color.

AT

And the “decay” or fade-out rate \.
of the phosphor is the same as }

the “refresh” or scanning rate of

the computer screen, so the dis- |

play glows gently, rather than ‘

flickering like a strobe light - an \

annoying problem with black & ‘
white or inexpensive green /
phosphor tubes. v’,

&

Now, you can upgrade your : &
terminal or computer to world- , i (
class performance with the v ol
installation of a Langley-St. Clair ‘ i
Soft-View™ CRT1 \ {

|

Call our toll-free number to determine which
tube wiil fit your computer or monitor.

LSIS Soft View™ CRT'S o

0O #DK34G Amber Phosphorw/Anti-Glare  $99.95
O #HZ34G Amber Phosphorw/Anti-Glare  $99.95 \
O #KP3AG Amber Phosphot w/Anti-Glare  $99.95

O #GN31G Green Phosphor w/AntiGlare  $89.95

0O #GN42 Green Phosphor §79.95

O #GN42G Green Phosphor w/Anti-Glare  $89.95

0O #0R34 Amber Phosphor $89.95

0O #0OR34G Amber Phosphor w/AntiGlare  $99.95

Also available:
0O #R22GRed Phosphorw/Anti-Glare  $139.95
0O #B822G8lue Phosphorw/Anti-Glaile 513995

Plus. $7.00 for packing and UPS shipping
$17.00 for Overseas. Parcel Post or UPS Blue Label

Add Soles Tax where applicable.

Inquire about the CRTs we have available for many other
computer models.

“Soft-View" Is a Trademark of Langley-St. Clair Instrumentation Systems, Inc.

e Available in slow decay green or medium decay
“European Amber” (the standard in Europe).

® Made with Lead/strontium impregnated glass that
stops X-ray emission.

e High-contrast face glass that also cuts U.V. radiation.
o Frosted glass with extra Anti-Glare benefits.
o Easily installed. . . comes with pre-mounted hardware.

e Warranted for one full year against manufacturing
defects or tube failure. -

o |deal for word processing and programming, yet fast
enough for games and graphics.

Phil DelLaney,
KAYPRO user.

To order or for more information, call:

800 221-7070

In New York call 212 989-6876

) .
e::eLangley-St.Clair
g Instrumentation Systems, Inc.
132 W.24th St. New York, NY 10011

TRS-80. TeleVideo, Kaypro, Heath, DEC and Zenith are Registered Trademarks of Tandy Corp., TeleVideo Corp.. Non Linear Systems, Inc.. Heath C o. Digital Equipment Co. Coip. and Zenith.
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resolution (690x240) and th
finestdotpitch {.31r

class. And yeti
retail price is comparable to
many medium‘resqlution moni-
tors. The HX-12 brings no-
compromise calor to the PC and
now, withthe P
board, to the A

lle as well.

The new SR-12 also features a
.3 mm dot pitch supporting 690
horizontal resolution. However,
by increasing the horizontal
scan rate to 31.5KHZ, the SR-12 i
can support 480 vertical resolu- :
tionin non-inte ced mode.

Thisresultsina i .
quality, flickerles nnage with
the ability to generate text that
is truly of monachirome quality,
making it equally suitable for
word processing and for color
graphics. Suggested retail price,
a remarkable $799.

The new MAX-1 2 offers you
an amber mon;tngwlth 720x350
resolution at a suggested retail
price (S249) thatis actually
lower than the leadmg green-
‘on-black cornpetitor. .
MAX-12, unlike
amber monitors, runs off the
IBM PC monochrome card—

no special card is required.
Clarity of the MAX-12 is
enhanced by dynamic focusing
circuitry which ensures sharp-
ness notonly i center but
also in the edges and corners.

M

Word processing to super.

' Ybu can look to PGS

609 683-1660
:-tﬁiTLx 6857009 PGS Pnn

A non-glare screen is standard
on all PGS monitors, color or
monochrome—a feature your
eyes will really appreciate in a
long work session.

Whatever your needs, from

resolutuon graphics, there's
now a no-compromise PGS
monitor that sets the standard.

: Ask your dealer for a demon- ‘

stration and let your eyes

decide. Or call for more infor-
mation and the name of your
nearest dealer. e

for the Image
your eyes deserve.

/800-221-1490

Circle 290 on inquiry card.
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iINndustry  breakthrough.

NEW 2 (yes TWO!) YEAR
UNCONDITIONAL WARRANTY
ON ALL AMDEK

MONITORS

It'snew . ..
It's exciting . . .

... another first for the industry with Amdek’s bold 2-year war-
ranty on monitor electronics . . . and an unprecedented 3-year
warranty on monitor CRT's. Yes, it includes all parts & labor!
And, all warranties in existence are automatically extended to
the new 2-year warranty.

Amdek has always been thoroughly committed to the highest
quality standards . .. quality that's inherent in every monitor
component and every connection ... quality that's triple
checked before every shipment. That's why we dare to offer
this extended warranty.

You expect top quality equipment to operate trouble-free for
years. We agree. This industry-first warranty is our answer to
your expectations. Enjoy Amdek performance ... and keep
coming back for more!

See our complete line of color and monochrome monitors, plus
the new 3" disk drive, plotters and expansion boards at your
local authorized Amdek dealer.

s
Srmonee
% ,
AT o
»

2201 Lively Bivd. ¢ Elk Grove Village, IL 60007
(312)364-180  TLX: 25-4786

COLOR-I

COLOR-l

AMDEK OFFERS LOCAL
SERVICE ON MONITORS
AND DISK DRIVES

Xerox Service Centers across the USA will be
equipped to service and repair Amdek monitors
and disk drives, including the new 3’ micro-flop-
pydisk drives. Contact your local Amdek dealer for
more details.
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Beyond the Word Processor

The time has come for text-editing software to surpass
the paper operations it mimics

To date, most personal computer
software has enabled us to do
familiar tasks more efficiently. With
a word processor, for example, we
can prepare documents, alter them,
and generate clean copies more easi-
ly than is possible using a typewriter,
paper, liquid correction fluid, and an
eraser. While the Block Move com-
mands in word processors make re-
arranging text simpler and encourage
writers to revise, nothing about word
processors makes it easier to create a
document when the ideas are still in
a formative stage or to analyze a
document that is already complete.

Spreadsheets are the great excep-
tion. They let us analyze related
numerical parameters in a way never
before available to individuals. Some
may dispute this view, saying that
spreadsheets just let us look at more
alternatives than we could using
paper and calculator. The contribu-
tion of the spreadsheet program, in
this view, is merely an improvement
in efficiency over customary
methods.

But spreadsheet software con-
tributes much more than increased
efficiency. As you watch the effects of
changing one figure ripple through
a whole model, you are able to think
in larger terms than a calculator and
paper allow. Furthermore, the visual
rippling itself sometimes is tanta-
mount to a graphical simulation of
the problemunder study. You gain a
better understanding of relationships

by Phil Lemmons

in the model and a feeling for the
probable consequences of different
kinds of changes. When a change
causes startling results, you realize
that either the model doesn't reflect
reality or the reality is different in
some important way from what you
thought. The spreadsheet software
provides a ready means for analyz-
ing the startling result.

The time has come for text-editing
software to surpass the power of the
paper operations it mimics. To date,
word processors have taken concep-
tually complete documents and
printed them out neatly. The most in-
teresting and difficult part of prepar-
ing many text documents, however,
comes much earlier—when concepts
are inchoate and their interrelation-
ships are dimly understood. Text
editors for programmers have pro-
vided “macros” that permit auto-
matic execution of a series of opera-
tions, but the operations chained are
usually a series of search-and-replace
operations designed to achieve a
result that conforms to the rigid syn-
tax of a programming language.

Can software help us grope
through the earlier stages of text
composition? Can it help us analyze
finished documents?

Let's take a case in point. In the ear-
ly stages of composition, the writer
is thinking things through. Although
the writer is putting words on paper,
he or she is grappling with concepts
that encompass more than single

words or phrases or even paragraphs.
Take a work of fiction, for example.
As the author writes, he or she thinks
about large ideas such as characters,
atmosphere, and plot. The author
may be reflecting on the character
George and whether he develops
convincingly, or about how to give a
scene a spooky atmosphere before
George enters, or about how to build
suspense before the climax. The
writer thinks in terms of George’s
character as it extends and evolves
throughout the novel. He or she
thinks of the scene that is meant to
be spooky as one that builds on pre-
ceding scenes and prepares for sub-
sequent scenes and wonders how to
build suspense in terms of creating
and resolving tensions between char-
acters.

Regardless of what the writer is
thinking, however, the word pro-
cessor can directly manipulate words
and phrases only. What the word
processor can directly manipulate is
much smaller than what the writer’s
mind can directly manipulate.

How could text-editing software
help the writer grapple more direct-
ly with concepts larger than words
and phrases? I offer a few sugges-
tions, again with reference to fiction.
A utility called Character could ex-
tract some specifiable number of
sentences before and after each oc-
currence of a character’s name (let’s
call these “character blocks”) and
assemble all the extractions (in a
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“character summary”) for convenient
viewing by the writer. The CHARAC-
TER command might have switches
that select specifiable kinds of infor-
mation from the character blocks
rather than the entire blocks. For ex-
ample, verbs, adverbs, and adjectives
that express feeling might all be
pulled out of the manuscript to give
the writer a check on the character’s
emotional evolution. Terms likely to
be used in physical descriptions of
the character might similarly be ex-
tracted. A pop-up menu headed
“Character” might have these sub-
headings:

Feelings
Physical description
Actions
Associations

People

Places
Spoken words

Another command, PLACES,
could extract all the passages in
which the character is mentioned in
connection with any country, city,
town, building, room, and so on. A
command called ATMOSPHERE
could extract all passages containing
terms of color, feeling, sound, etc., in
connection with a specifiable place.

The next step in making software
more useful to a writer would be to
allow use of Boolean operators with
these commands. It would be useful,
for example, if a writer could ask for
all passages containing references to
both the character Tom and the room
cellar.

This special text editor would gain
tremendous power if it enabled the
writer to insert markers that corres-
pond to milestones, such as chapter
breaks, scene breaks, climax,
denouement, and so on. The other
commands could then present their
data in relation to the milestones. It
would be handy, for example, to see
how a character’s feelings or actions
after the climax compared with those
before. Using Boolean operators
along with milestones, the writer
could quickly select information that
shows how a character feels about a
certain place both before and after the
climax of the story. Since characters’
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emotions are often expressed in rela-
tion to the objects around them, the
combination of milestones and
Boolean operators would be a power-
ful characterization tool.

An equally useful extension would
let the writer specify a new com-
mand, alist of menu items to appear
when the command is invoked, and
a list of words and phrases to search
whenever the writer used the com-
mand and specified a menu item.

It is worth noting that none of
these suggestions for developing an
editing program for writers of fiction
would do anything to replace or
diminish the writers’ creativity. The
commands would merely give the

‘writer quick access to information

that related to developing concepts in
the story. The writer could check how
the text on disk compared to the
writer’s current ideas about a char-
acter, place, and so on. As the writer’s
ideas changed, the editing com-
mands would help extract the rele-
vant passages to speed the reshaping
of the text to reflect the writer’s
changed ideas.

Special Functions for Special
Needs

Just as fiction writers have special
needs, so do writers of other kinds
of documents. In writing a proposal
for funding, for example, it would be
useful to have the document sum-
marized instantly in terms of its
references to objectives set in the RFP
(Request for Proposal). Tracing each
objective against a time line would be
another helpful feature. Inveterate
proposal writers could suggest other
features.

In narrative writing, it would be
useful to be able to extract the se-
quence of tenses in a piece; in history
especially, to extract the sequence of
dates and times.

_ Business writers could suggest spe-
cial editing features for business
plans and annual reports. Com-
mands that extracted all numerical in-
formation and plotted it against a
time line would be useful during
writing. Another helpful command
would extract paragraphs containing
references to specified divisions,
departments, positions, or persons.

Boolean operators would be as help-
ful here as in fiction.

Other missing facilities would help
writers in all fields. One problem in
any extended piece of writing is to
make strong transitions from one sec-
tion or chapter to the next. A com-
mand that extracted the last two para-
graphs of each section and the first
two paragraphs of the following sec-
tion would let the writer have a quick
look at all the transitions in the
document.

Good Signs

Two programs that go beyond
word processing are now on the mar-
ket: Thinktank, from Living Video-
text in Palo Alto, California, and
Zyindex, from Zylab Corporation in
Chicago, Illinois. Both these pro-
grams recognize that a collection of
words can be much more than a
finished document. They give the
user new ways of getting hold of in-
formation contained in text files.

In the case of Thinktank, available
for the Apple Ile for $150 and the IBM
PC for $195, you obtain information
through a tree structure. A document
is a large outline. There are headings
and subheadings ad infinitum, but
you see only as much of the outline
as you wish. The EXPAND and COL-
LAPSE commands control what you
see. Thinktank displays a “+* in
front of every heading that has fur-
ther information under it. You know
you have reached the end of a branch
when a ” — " sign precedes a heading,.
If you use the EXPAND command on
an item that is preceded by a “ +”, the
next level of branches will be dis-
played. You can expand your way
through level after level. When you
want to concentrate on the more
general levels of the outline, you use
the COLLAPSE command to hide the
levels that give details. By expanding
and collapsing, you can delve into
the tree of data or concentrate on
only the broad headings. You can
also move items about in the struc-
ture, promoting them to higher levels
or moving them to other parts of the
outline. You can insert new items and
merge old ones as well.

Thinktank, then, is most useful
when a document is in the formative



THE NEW STANDARD.
THE MICROSC MOUSE.

application
developers, the
Mouse includes a pro-
grammable interface driver
to give your application program
complete control over the Mouse's
operation.

That's the kind of support you'd expect
Microsoft., the  from Microsoft. After all, we were the
people who set the  Worldss first microcomputer software
standard for software, company. Today, more than a million
have done it again with the =~ Microcomputers are running Micro-

Microsoft Mouse. Sth—Iangtuages, op?rat—
Our expertise in both hardware and : | mgoiy%re(gfég%? gjr?d

software has gone into the develop-
ment of the Microsoft Mouse. Now
you can plug in the most exciting
computer productofthe year and
put it to work.

The Mouse lets you move
the cursor freely and natu- <L _—

hardware-software
combinations.

You can get the
Microsoft Mouse
in either a bus or
serial version

rally, then execute com- for the IBMs
mands at the push of a [, i PC or PC XT.
button. Ask your

Microsoft

The Microsoft Mouse is a complete system.
It comes with an on-screen tutorial, a
practice application, and the Multi-
Toolw Notepad, a mouse-based
text editor, so you can begin using
the Mouse right away. And for

dealer for a dem-

onstration of the
Microsoft Mouse
—a whole new standard.

BETTER TOOLS FOR MICROCOMPUTERS
- MICRSSOFT.
~ 4

‘ Microsoft is a registered trademark,
. and MS and the Microsoft logo are

\\g trademarks of Microsoft Corporation.




Specify a marketing, manufacturing, distribution, sales and promotion plan
for the SillyClone portable computer.

The machine is 1882 software compatible with the 1B Personal Computer, but
adds features (some useful, some deliberately frivolous) which make it easy
and FUN to use.

Timeliness of Market Entry

Unique features

4+ LCDs label the function keys

- Real bells, real whistles (gimicks)

4+ Built-in Sony Walkman (tm)

Unique Promotion

- contest - come up with the most unique place to use a SillyClone

- ad shows King Kong using a SiliyClone atop the Empire State Building
Fun to use

- ad says: "Why do you think we called it SillyClone?"

+ Project Gosls 3

Specify a markefiting, manufacturing, distribution, sales and pProwotion plan
for the SillyClone portable computer.

The machine is 188z software compatible with the 1B Personal Computer, but
adds Features (some useful, sowe deliberately frivolous) which make it easy

and FUN to use.

Tiweliness of Market Entry

Unique features

+ LCDs label the function keys

- Real bells, real whistles (gimicks)

+ Built-in Sony Walkean (tw)

Unique Promotion

- contest - come up with the most unique place to use a SillyClone

- ad shows King Xong using a SillyClone atop the Empire State Building
Fun to use

+ Schedule
+ Technical Specifications

expand collapse insert move window delste CLNR! keyword port files function extra

use the flashing cursor to edit text

Photo 1: Thinktank in use, with the main command menu shown.
The EXTRA command at right leads to a second list of commands.
can be expanded to show subheadings

"o

"o

Each item preceded by a "'+
or paragraphs, while each item preceded by a
of a branch.

stages. As your ideas change and
various aspects of them become more
and less important, you can alter the
document to reflect the changes.
However much rearranging you do,
Thinktank leaves you with a neat out-
line that looks as if you understood
the subject when you started out.

In a way, Thinktank is analogous to
a spreadsheet. A spreadsheet lets
you rearrange numbers and relation-
ships until you find a coherent ar-
rangement that shows how to attain
your goals. Thinktank manipulates
text in a way that lets you rearrange
its internal logical relationships until
the structure supports a main idea.
A spreadsheet is a number manipu-
lator. Thinktank is a text manipulator.

Living Videotext calls Thinktank an
“idea processor” to distinguish it
from a word processor. While the
term is a bit optimistic, it will have to
do until a better one comes along.
Thinktank’s specific contribution is to
apply tree structures to text. Its more
general contribution is to treat a body
of text as a database whose parts hap-
pen to be text.

Photo 1 shows a sample screen
from Thinktank. As the main com-
mand menu reveals, Thinktank lets
you search for items based on key-
words. This search differs from one
in a word processor in that it finds
paragraphs or branches that contain
a keyword—not just the keyword. In
other words, you can confine your
search for a keyword to a particular
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(delete)

represents the end

area. Selecting the EXTRA command
at the right of the main menu brings
a menu of extra commands, includ-
ing PROMOTE, which promotes a
subheading to a higher level. Photo
2 shows the edit menu, displayed
after you select the EDIT command
from the main menu.

Zyindex, too, treats text as a data-
base. This program lets you search a
body of text for occurrences of any
word, or of any two or more words
within a specifiable number of words
of each other. What makes Zyindex
so much more valuable than the
Search function of a word processor
is the availability of Boolean opera-
tors. You can look for any occurrence
of either “Johnson” or “Holmes”
within 100 words of “embezzlement.”
Or any occurrence of both “Johnson”
and “Holmes” within 100 words of
“embezzlement.”

Zyindex works by making an index
of all the informational words in what
it calls a textbase. That is to say, the
index excludes “noise” words, such
as prepositions and conjunctions.
You make a search request with
Zyindex by combining content terms
with connector words. The connec-
tor words are OR, AND, NOT, WITH-
IN, and () [parentheses]. NOT rep-
resents the exclusive OR, and the
parentheses are used to mark the
scope of the other connectors.
Zyindex will print out all the files that
conform to a request or let you peek
at the relevant passages within those

delete chars, toward the bottom

- ad says: "Why do you think we called it SillyClone?"”
+ Schedule

“edit’" command menu
insart [C3UIT Dackspace typeover fisd xchange select

(delete)

Photo 2: The edit menu of Thinktank. Although not a word pro-
cessor in the usual sense, Thinktank does include a good text editor.

files. Zyindex runs on the IBM PC,
requires 192K bytes of RAM and two
double-sided drives, and costs $295.

Zyindex enables you to test for rela-
tionships among items in an index.
You can extract relevant information
quickly to test a theory, to support an
argument, to confirm an association,
or to speed analysis of a body of text
that resides on disk.

Programs like Thinktank and
Zyindex show that word processing
is the least interesting part of process-
ing text; the interesting parts are dur-
ing the generation of ideas, which
Thinktank aids, and during the
analysis of a body of information ac-
cumulated in text files, which
Zyindex aids. These programs hold
great promise because they show that
programmers are thinking of ways to
let personal computer users do more
with text than print clean copies and
individually addressed form letters.

If anything is holding back devel-
opment of software for text manipu-
lation, it is the failure of those of us
who create, edit, and analyze text to
specify features that would be useful
to us. In the age of the typewriter,
there was no point in dreaming of
such features. In the age of the per-
sonal computer, expressing our
dreams may result in products that
make such features a reality.®m

Phil Lemmons is managing editor of BYTE. He
can be reached at POB 372, Hancock, NH 03449.
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WITH THE PASSWORD™ MODEM AND
TELPAC™ BEN FRANKLIN COULD HAVE

PUBLISHED THE FRIDAY EVENING POST.

]:e Password™ modem and
Telpac™ software deliver text fast,
far, cheap, and letter-perfect. Fast?
Ten times faster than an expert typ-
ist (and four times faster than most
other modems). Far? Crosstown or
crosscountry. Letter perfect? Multi-
ple accuracy checks of your text are
just one editorial benefit. Cheap?

lines, for less than express mail.

the cost will be half or less - the
proofreading zero!

Password is USR’s virtually
automatic modem: 300/1200 baud,
auto dial/answer, auto mode/speed
select, two-year warranty: $449.*
Telpac, the USR friendly telecom-
munications software package,

$79. Write or call for complete

and Password do far more
than this!

Thousands of words by phone @“’ descriptions ~both Telpac

And if the text is to be typeset,

U.S. ROBOTICS INC.
1123 WEST WASHINGTON - CHICAGO, ILLINOIS 60607
(312) 733-0497

Circle 366 on inquiry card.
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TE

GRAPHICS DESKTOP

PRODUCTS

THE GRAPHICS
STANDARD

Powerful text editing.

VT100 text editing and
PLOT 10 color graphics
are now packaged as
basic desktop units and
priced from $3995"
complete.

Tek's new 4100 Series
desktop terminals answer
a range of resolution,
screen size, color palette
and local intelligence
needs. All three feature
outstanding 60 Hz non-
interlaced displays and
rapid 16-bit graphic pro-
cessing speeds.

As simulated, Tek's 60 Hz
refresh rate and bright phos-
phors result in a flicker-free
image with perceivably better
definition than that provided
by 30 Hz terminals quoting
greater pixel densities.

Standard capabilities
include 38.4K baud com-
munications; easy color
selection from the key-
board; 4096 x 4096 ad-
dressable display space;
a separate display sur-
face for alphanumerics or
communications dialog;
and compatibility with
ANS| X3.64 screen edi-
tors, including DEC
VT100 extensions.

High-speed graphics. Color copies.
The new desktop family from Tek!

Each offers

4105 4107 4109

an uncondi-

A Display Size 330mm (13”) 330mm (13") 483mm(19")

tional, one- Displayable Colors
year on-site Graphics 8 16 16
warranty. Tek Alphanumeric 8 8 8
Warranty-Plus  Pale te 64 64 4,096
extends this  Resolution 480x360 640x480 640x480
coverage tWO  segment Memory 128K Byles 256K Byles
add't‘OTm . Price $3995 $6,950 $9.950
ﬁ;rgoast.m'n" Warranty-Plus _ $195 $295 $395

For less than $1,600, provides up to 886K RAM

you can add Tek’s com-
pact, plug-compatible
4695 Color Graphics
Copier. With a palette of
up to 125 shades, the 4695
lets you reproduce graphic
and alphanumeric displays
on report-size paper or
transparency film at the
push of a button.

All 4100 Series terminals
feature programmable
keyboards with innovative
Joydisk for convenient
graphics input.

Atany time, you
can plug into Tek’s new
4170 Local Graphics
Processing unit. The
CP/M-86-based 4170

for standalone program-
ming and pre- or post-
processing—to help you
conserve host power
while you build upon a
central data base.

Factor in compatibility
with Tek PLOT 10 soft-
ware and 4110 Series
terminals, and you’ll
discover the first
desktop graphics that
you can’t outgrow. Call
your Tek Sales Engineer
for a demonstration.

For the number, or for
literature, contact:

U.S.A,, Asia, Australia,
Central & South America,
Japan

Tektronix, Inc.

PO. Box 4828

Portland, OR 97208

Phone: 800/547-1512
Oregon only: 800/452-1877

Europe, Africa, Middle East
Tektronix Europe B.V.
Postbox 827

1180 AV Amstelveen

The Netherlands

Telex: 18312—18328

Canada

Tektronix Canada Inc.
PO. Box 6500

Barrie, Ontario L4M 4V3
Phone: 705/737-2700

*All prices quoted are U.S.
Domestic only.

Tektronix

COMMTTED TD EXCELLENCE



Good things come in 2s.
The DMP-40-2 is a good example.

TWO PENS, poised and able, help you create
vivid multicolor business graphics quickly and
simply, or let you plot and draw different line
widths for critical drafting applications.

TWO FORMAT SIZES give you the freedom
to generate vibrant graphics for reports and pre-
sentations. The standard 82 X 11” format is
ideal for use in the report body, while the larger
size 1s suitable for foldouts and photo reduc-
tions. Both the standard and larger 11X 17" for-
mats are available in bond, vellum and acetate
film (for colorful overlays or overhead trans-
parencies). The two formats are interchangeable
with drafting sizes A and B. No extra-cost ac-
cessories are needed when plotting on different
surfaces.

TWO INTELLIGENCE LEVELS provide
the flexibility to plot in either a ‘smart’or incre-
mental mode. With internal firmware that oc-
cupies 16-thousand bytes, the DMP-40-2
borders on brilliance. It’s capable of automat-
ically generating such complex figures as circles,
arcs, ellipses and general curves with a single
simple command.
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More software is tailored to the Houston In-
strument DMP-40 Series than for any other
plotter. Well over a hundred programs are avail-
able, offered by scores of capable vendors. Each
program has been configured in concert with
Houston Instrument, so there are no rude sur-
prises when you hit ‘return.’ Versatile programs
for business graphics, investment analysis and
computer-aided drafting are all available, with
more added virtually on a daily basis.

Choose 2 for the show, and treat yourself to
superior multi-color graphics at a very ‘budget
friendly*’ price.

For the name, address and phone number of your
nearest distributor or dealer, write Houston Instru-
ment, 8500 Cameron Rd., Austin, Texas 78753.
Phone 512-835-0900 or 800-531-5205 if outside
Texas. In Europe contact Bausch & Lomb Belgium
NV., Rochesterlaan 6, 8240 Gistel, Belgium. Tel.
059-27-74-45, tix 846-81399.

houston instrument

*Suggested US Retail $995.
Meets FCC class B requirements. UL Listed. 4P011
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Too Many Leads, or What in
*#"*? Goes First?

In a heavy news month, our user covers several important items
by Jerry Pournelle

This has been the month of the
changing lead. It began with
upgrading the Eagle 1600. Then Tyler
Sperry brought over the Kaypro 10,
a portable machine with a hard disk.
We'd no sooner got that running than
the Osborne Computer Corporation
filed for Chapter 11, and that need-
ed commenting on. Then I got upset
by the mess Congress is making out
of attempts to promote computer
literacy, but before I could write
anything about it, Epson sent us yet
another version of Valdocs for the
QX-10.

Just after that, I got a copy of the
legal reasoning in the Apple v.
Franklin suit, which holds that “a
computer program, whether in object
code or in source code, is a ‘literary
work’ and is protected from
unauthorized copying” There are
some powerful implications in that.
For one thing, if program publishers
rely on copyright, how can they ex-
pect to enforce those silly licensing
agreements they foist off on us?

If all that weren’t enough, I went
to CP/M East in Boston, where Digital
Research’s Gary Kildall displayed DR
Logo and Bill Godbout held a big

clambake to celebrate Compupro’s
tenth anniversary. Godbout also
unveiled the Compupro 10, formerly
yclept Shirley, and there’s a story to
go with that. Rod Coleman was
there, too, with the new Sage IV,
which is a good candidate for the best
available computer based on the
68000 chip. Finally, after CP/M East
I paid my very first visit to BYTE
headquarters in Peterborough, New
Hampshire.

Any one of these events would be
important enough for the lead item
in the column, but none of them is,
because on the way to Peterborough
I stopped at Steve Ciarcia’s Circuit
Cellar.

Quicksilver

Steve has designed an absolutely
dynamite upgrade to the IBM PC. He
asked me not to do the full story this
issue, because he’s still playing
around with the way he wants to
package it. That's fine, but if you're
at all short of money, dont buy
anything for your PC until you've
seen Ciarcia’s Quicksilver. I can
darned near guarantee it will be the
first thing you'll want.

Quicksilver is a one-card computer
that uses the IBM PC as a power
supply, disk drive, and smart ter-
minal. It has its own CPU (central
processing unit, or brain) aboard.
Using Quicksilver is simple: you
preload a PC BASIC compiler that
appears as if it's in ROM and write
a program in BASIC, doing all your
debugging and logic testing in the
usual way. Then you run it under
Quicksilver, which compiles the pro-
gram in seconds as you “load” it.
Then it executes the compiled pro-
gram. The results are astounding. I
might not have believed it if I hadn’t
seen it myself: programs run 100 times
as fast.

If that weren’t enough, Quicksilver
also lets you run CP/M-80 programs
and has a C compiler. There’s also a
structured assembler and a text editor
integrated with the BASIC compiler.
I didn’t myself see those features
work, butI've no reason to doubt that
they do. Ciarcia has a habit of getting
things right.

Incidentally, for the congenital
doubters among our readership:
there really is a Circuit Cellar, and it
really is in Steve’s basement.
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THE 2720 S. Harbort Blvd., Suite E, Santa Ana, CA 92704
==

SERVICE, COMPUTER AND SOFTWARE STORE
COMPATIBILITY, and LOW PRICE,

are among the many factors to consider when purchasing a
printer. At the PRINTER STORE we specialize in printers, so
our professional staff can help you choose the right printer for
your personal and business needs. Every Printer Purchase
includes:

1) Low Prices 3) Free Technical Support

2) Same Day Shipping 4) Full Service Option

IDS 480

S 48 | BROTHER HR-15
¢ 110 CPS, Bi-Directional, Logic e 13 CPS - Bi-directional - Super &
Seeking Subscript
e 24 x9DotMatrix,10,12,16.7CPI, e 10, 12, 15 and Proportional Spac-
Plus Proportional Spacing ing Pitch
e Parallel and Serial Port e Optional Tractor, Sheetfeed and
Standard Keyboard
Parallel $CALL
$CALL serial .......c.cceueennn. $CALL
DOT MATRIX PRINTERS LETTER QUALITY PRINTERS
EPSON SERIES BROTHER SERIES
O  SLULLE $CALL HR-1 .o $ CALL
T L L LEERTELE $CALL HR-15 ..ovvneennnnn, $ CALL
OKIDATA SERIES HR-25 ....ovenvnnn.. $ CALL
82A .. . $ CALL COMREX SERIES
83A ... .. $ CALL fol- X T $650
92A ................... s CALL CR_2 ................ $ CALL
9o e el o :g:tt CR25 .vveinannnn. $ CALL
(parallel) ........... C. ITOH SERIES
C.ITOH SERIES F-1040CPS........... $ CALL
8510 Prowriter ........... $ 395 F-1055CPS ........... $ CALL
Prowriter Il ............ $ CALL NEC SERIES
IDS SERIES 2010 ..o eei e $ CALL
Microprism480 .......... $ 395 2030 ... $ CALL
Prism80 .............. $ CALL 2050 ... ..ociiiiiill, $ CALL
Prism132 ............. $ CALL 3510 E $ CALL
3530 ... $ CALL
GEMINI SERIES 3550 ... .00, $ CALL
Gemini10X............ $ CALL 7710 oot $ CALL
Gemini15X............ $ CALL A R N e R e $ CALL
Delta10............... $ CALL NEC Accessories . ....... $ CALL
ToshibaP 1350 .......... $ CALL

We carry a full line of Cables and Accessories

PHONE REBATE:
We are so confident of our LOW PRICES and SUPPORT that we are going to ask you to make the
inital investment by calling us. In return, when you buy your printer from us, we will rebate the cost
of your call and deduct it from your invoice.

HOW TO ORDER: Our phone lines are open from 8 a.m.to 6 p.m. PST,Monday - Friday.Weaccept
VISA, MASTERCHARGE (at no extra charge), personal checks take two weeks to clear. COD’s
accepted. Same-day shipment on orders placed before 1 p.m. Manufacturer’s warranty applicable
on all equipment. Prices subject to change.

Call (714) 241-0701 and ask us about...
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However, if you picture a basement
as a damp, messy place, getrid of that
image. Ciarcia's Circuit Cellar is none
of that. Most of it is carpeted, with
paneled walls and designer furniture,
more rec room than cellar. In the
middle of all that is a work area with
wide Formica-topped counters and
lots of test equipment.

It's also neat. In fact, although
they're tearing Steve’s house apart to
put in a new kitchen, the whole place
is neat, which suggests that Steve
and his wife, Joyce, have some fun-
damental secret that escapes the rest
of us. Every time I see a place like his,
I get fantastic plans. If I just add
storage cabinets here and bookcases
there, I too could have some bare
counter tops, and chairs not piled
with paper and boxes, and
somewhere to put things as they
come in.

Then I come home to Chaos
Manor. Ah, well.

Survival

I'm writing this in early October.
Just at the moment, in obvious reac-
tion to the Osborne disaster, both
computer and mainstream maga-
zines are full of articles and editorials
about “the great shakeout” in the
micro industry. A number of com-
panies are said to be in trouble, and
“experts” are predicting that we've
reached a new age in micros, one in
which only the giants like IBM can
survive.

I don't believe that.

I suppose the micro industry will
be dominated by the giants—but
there’s plenty of room for the others.
In U.S. business as a whole, about 10
percent of all sales are made by com-
panies with a gross income of less
than half a million dollars. There are
some 5 million of them. Another 35
percent of all sales are made by the
520,625 companies with gross in-
comes of $500,000 to $25 million. At
the other end of the spectrum, a bit
less than half of all sales are made by
the 2355 companies with gross in-
comes of $100 million or more.

That’s all U.S. business, from steel
rails to books to coffee spoons. The
computer industry is skewed a bit
more toward smaller companies. I
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All MuSYS systems utilize TurboDOS, the Industry.
Standard Multl -user Operatmg System Mamfr .

Hp 0 280MB and 16 bit future upgrade path.

This system meets your needs...WHATEVER THEY
ARE. Call or write, MuSYS Corporation, 1752-B Langley,
Irvine, California 92714. (714) 662-7387 toll free out-

; side California 1-800-852-5362. TWX 910-595-1967.
shared multi-system resources. Cable MUSYSIRIN.

Eth;'r'[llgt)m

WORKS. Gone are the bottlenecks that make L. v

"J':s\t’:‘ared-processor multi-user systems too sluggish Reglean S OEMINg UNESHEEREES
for real time applications. What’s more, we offer an

| unbeatable combination in a video terminal with our Wg&”
NET/worker. You get styling, operating comfort, value CORP
and reliability. We design the future.

NET/work is a trademark of MuSYS Corporation. TurboDOS is a

trademark of Software 2000, Inc. CP/M is a trademark of Digital
Research, Inc. Ethernet is a trademark of Xerox Corporation.
: £ Y

po-



think it will stay that way, because
the micro world changes like dreams,
and smaller, leaner companies, with
fewer links in the decision chain, can
respond faster to changes in
technology.

The giants look to big sales, hun-
dreds of thousands of copies of near-
ly identical units. While they're set-
ting up to do that, the small, adapt-
able, fast-moving outfits get their
innings.

Example: there’s a persistent rumor
that IBM has developed a small, por-
table computer based on the iAPX186
CPU chip. The problem is that Intel
isn’t producing the chips fast enough.
It has had to put its customers on
allocation.

IBM can't work that way. However,
if you really want an iAPX186 com-
puter, Slicer will be glad to sell you
one. It comes without frills. There’s
no case and no power supply, but it
works. Jin Hudson and I are doing
an article on the Slicer, which is a
good buy for technically sophisti-
cated users. My point, though, is that

Slicer can make profits on its
machine, even though the company
will never have any large share of the
microcomputer market.

Another example: I first met Rod
Coleman at a West Coast Computer
Faire. Forty daysbefore the Faire, his
Sage Computer Technology company
was destroyed by a disastrous fire.
Rod was standing there with his
three working machines. None had
a hard disk; he’d show you melted
fragments and refer to them as “our
well-burned-in disk drive” In less
than a year, Sage was doing a million
dollars’ worth of business annually;
I recently got an announcement that
the company had had a million-
dollar month, and it hasn't stopped
growing. The Sage IV may well be
the best 68000-chip computer on the
market.

Yet another example: even as
Osborne was getting into trouble,
Kaypro was growing by leaps and
bounds. The reasons for that are
complex, and indeed Kaypro couldn’t
possibly be doing as well as it is if

Osborne hadn’t led the way; but it
does show that small, well-made,
and well-thought-out systems can
thrive. The Kaypro 10is the first por-
table machine to use a hard disk.
Other innovations are coming.

A final example. Bill Godbout just
threw a big party to celebrate the
tenth anniversary of Compupro.
Here’s a company with a reputation
for armor-plated high-technology
hardware. It very nearly dominates
the development systems market.
Now it’s trying to expand its market
share by selling easy-to-use business
systems.

Last time I looked, Compupro had
maybe 2 percent of the micro market.
That doesn’t sound like much—but if
you look at Compupro’s actual dollar
income, it has been doing business
at a steadily rising rate. Most accoun-
tants would sell their livers for that
kind of profitability.

At the height of the Osborne
boom, the company was shipping
around 8000 computers a month,
which generated sales on the order

AZTEC C — ' C’' PROGRAM DEVELOPMENT SYSTEM
PORTABLE SOFTWARE APPLE CPIM IBM

Shipping: COD, 2nd day delivery, or Canada, add $5. Canada 2nd day or US next
day delivery, add $20. Outside North America. add $20, and for 2nd day add $75.
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MINI

THEHARDPART IS MAKING SURE

THEY STAY THAT WAY.

Adisk is built with certain safeguards. That's why most disk makers
offer guarantees that the product you receive comes to you error free.
We at Memtek Products are concerned that the minidisk remains
error free. Fvery time you use it. After exposure to dust, cigarette
smoke, fingerprints, even wear caused by your computer. And so, we

The hub ring. Designed to prevent our minidisks from jam-

& 3 have built safeguards around the disk, as well.

' Memtek Products’ latest innovation...
acknowledgment of a real world
beyond the laboratory.
ming in your machine. Rigid. Durable. Reinforced.

COME
ERRO

purchase. Simply mail the : = 7,
disk back. £ 9 A
The Memtek lineup.  —fom ¢
Premium, double and quad ;
density minidisks as well as 10- WE Pl AY
and 15-minute computer

. cassettes and a 5%4" disk drive FOR KEEPS
head cleaner. :

The coating. A critically-controlled coating of high-energy
magnetic oxide particles that covers the disk’s surface, which s then
micro-polished to improve head to disk contact, preventing
dropouts, lowering head abrasion.

The lubrication system. A constant lubricant protects both the
disk surface and the drive head from wear.

The sleeve. Comes with a soft liner that protects the disk while
gently cleaning the surface. e -

The guarantee. =
We'll replace, free, any £
minidisk if it fails to ,_
accurately storeand ~ ——

retrieve data due to a
defect in materials or
workmanship for up to
5 years from date of




of $100 million a year. That may not
be big by IBM standards, but it’s not
peanuts, and it made Osborne one of
the Big Ones in the micro field.
There are 5.5 million U.S. com-
panies, and just about every one of
them will spend $2000 a year on
microcomputers. There are at least a
million people who spend a thou-
sand dollars a year on personal com-
puter products, and I'd be greatly sur-
prised if that number didn’t hit 10
million in the next few years. One-
half of one percent of that is $105

million—Osborne’s peak income.

Look at it another way. Assume
sales are distributed by company size
roughly the way they are in U.S.
business as a whole.

Of $20 billion total sales, 10 giants
will get half. The other half will sup-
port a thousand companies with
average sales of 10 million dollars,
which in practice is more likely to be
900 smaller outfits and 50 large ones.
Even so, there’s plenty of room.

This isn’t to say that things won'’t
get tricky. They always do when

TeLTONE®

Teleport300

Turn anyTouch-Tone®phoneintoa
remote data entry terminal

Bycombiningthecapabilitiesofan
intelligentmodem witha DTMF to
ASCII converter, Teltone has un-
locked countlessopportunities for
you. With a Teleport 300 on your
computer, you can use any Touch-
Tone® phone in the country as a
remote data entry terminal, or, if
you wish, a control panel.

Imagine the possibilities: Branch
office order entry, Inventory con-
trol, Remote control of environ-
mental systems, Data logging,
Emergency access to process con-
trol systems, Credit card authori-
zations, etc. Thelist goes onand on.

It’s a full-featured smart modem

The Teleport 300isafully equipped
intelligent modem: Bell 103J com-
patible, auto answerand originate,
with tone and pulse repertory dial-
ing and call progress indications.
It’'smenudrivenand user program-
mable. An internal buffer lets the
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Teleport handle DTE speeds from
75 to 9600 baud.

Teleport delivers front end
hardware security

You can program the Teleport 300
torespondonly toapre-determined
series of DTMF signals. Unless the
correct DTMF tones are detected,
callers are not connected to your

computer. It’s an effective hard-

warebarrierinfrontofanysoftware
security scheme you may be using
30 protect valuable programs and

ata.

List price is $399.95.
To getalltheTeleport details, call:
1-800-227-3800 ext 1130

Dealer inquiries are invited. Call the
'Teltone Telcom Components Division:
(206) 827-9626 ext 220.

Teltone Corporation

10801 120th Avenue NE

P.O. Box 657

Kirkland, WA 98033

TWX 910 449-2862

Touch-Tone® is a registered trademark of AT&T.

LELTONE’
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you're up against large resources. The
big boys can survive mistakes that
bankrupt small companies. They can
afford to lose money setting up store
outlets and service centers. They can
also afford to advertise.

The smaller outfits also have some
advantages. They don’t have to tool
up for big production runs, and their
decision structures are leaner, so they
can track new technology better.
They may not have in-house service
organizations, but as the industry
matures there’ll be more and more
trained technicians. Some will stay
independent, others will work for
service companies like Xerox, which
is rapidly becoming something like a
cross between AAMCO and Tuneup
Masters, only for micros. Parts out-
fits will spring up. Somebody’s going
to get rich out of stocking spare parts,
repair kits, and instruction sheets.

It may happen that someday all the
really exciting developments in the
computer field will come from the
research labs set up by the giants; but
that hasn’t happened yet, and I don't
really think it will. In fact, I see small
computers as the great equalizers. I
think they’re going to change the
structure of business in this country,
not just for the micro business, but
for everyone, making it much easier
for small outfits to compete with the
giants; but that’s a topic for another
column.

Upgrading the Eagle 1600

One of the things we're hard at
work on is Inferno, an Adventure-
style game based on the novel that
Larry Niven and I published some
years ago. The original plan was that
Larry and I would write the script for
the game, and my son Alex would do
the code. Alas, Alex finds himself
spread almost as thin as I am. For-
tunately, though, Marty Massoglia,
who's both an experienced program-
mer and as mad on games as we are,
became available just as we despaired
of getting the project accomplished.

There remained the problem of
what language to write it in. Since
the original contract calls for the
game to run on the IBM PC, we
needed something available in PC-
DOS; but we have delusions of sell-



' PRINTERS

C.ITOH

Prowriter

portional), 8 sizes, 160 x 144 dpi,
friction & tractor feed. A worthy
rival of Epson.

’ 120 cps, 4 fonts (includes pro-

Prowriter................ $399.88
Prowriter 2. .cois ol 719.88
Starwriter

Letter-quality, 4 0 cps, 136
columns 10 & 12 pitch, uses
Diablo wheels & ribbons (Qume
code). The Printmaster is the 55
cpsversion. The A10 Starwrlter
(18 cps) is the new, low-spe :d
version with the same specs.

A10 Starwriter........... $609.88
Starwriter ..... ...1219.88
Printmaster. . ..1589.88

Tractor Feed. . ..289.88
SheetFeed............... 809.88
DIABLO
G20 TR et $999.88
...1979.88
1049.88
EPSON
RX/EXAEDSONS| Pl suptt i o= CALL
IDS
Micro480............... $529.88
| P-Series 80. ...1079.88
w/4-color...... .1439.88
P-Serles 132 . .1239.88
w/4-color...........u..ne 1869.88
INFORUNNER
Riteman

A compact printer with 120 cps,
10/17 cpi, 160 x 144 dpi graphics,
optional tractor (pin/friction std.).
Parallel. SFESsTai & . $349.88

MANNESMANN TALLY

MT-160 L

The MT-180 L (160 cps) features
8 fonts (including a correspon-
dence font), parallel & RS-232C
interfaces, friction/tractor feed.
The MT-180 L is a 136 column
version. The Spirit (80 cps)
features 4 fonts, italics, dot
graphics & friction/tractor feed.

MT-160 L..........oeeet $649.88
MT-180 L ...849.88
Spirit e e 329.88
. NEC

$879.88

...999.68

1549.88

1839.88

35 ..1899.88
..2159.88

page-inject system.

Silver Reed EXP-550 & EXP-500
Silver Reed's printers are excep-
tional. Both the EXP-550 (17 cps) and
the EXP-500 (12 cps) feature sub and
super script, underlining, backspace,
proportional printing capabilities,
multiple pitch (10 12 or 15 cpi) and
Diablo 1610/1620 code emulation,
which makes them compatible with
nearly every word processing program
available. The EXP-550 features a

PERIPHERALS }

EXRe550i(Rarallel) SEmm i s . e o et L $669.88
EXB550( BS:232C) MR i§ TEER | 0L ol S $689.88
EXR=550RIractordEeed s i S5 LT e $139.88
EXR:500i(Paralle]) FEmmessm: AL . o, LRI e $439.88
EXBe500(RS:232C )RR a0 R g R $469.88
EXEE500MractodEeedmm - .. $129.88
OKIDATA STAR MICRONICS
S 5 = AMDEK
Microline Series 300A (12" amber). ........ $164.88

The 92/93 printers (160 cps) &
the 84 (200 cps) are exceptional.
Tough, reliable, they produce
superior draft quality, correspon-
dence quality & graphics. Features
include 10,12 & 17 cpi.a
correspondence font, sub/super
scripts, underlining, dot graphics
(120 x 144 dpi) & friction/pin feed
(adjustabletractor is optional on
the 92, standard on the 93).

The PC Plug-n-Play ROMs turn
the 92/93/84 into 100% IBM-PC
compatible printers. Our very best
selling printer line.

The 84 Step 2 (200 cps) is a
high-speed matrix printer with 10,
12, 17 cpi, plus correspondence
modes in all sizes. Dot graphics
are standard (120 x 144 dpi).
Microline Series........... SCALL

PANASONIC

KX-P1090

The KX-P1090 printer (80 cps) is
asharp new entry by Panasonic.
10, 12 & 17 cpi, sub/super scripts,
underline, friction/tractor feed &
dot graphics. It uses most Epson
code, so it's easily installed on
software. Service nationally by
Panasonic.

KX-PT090 s som siaets s '$349.88

SMITH CORONA

Messenger

The Memory Correct I11
Messenger (12 cps) features 10,
12 & 15 cpi, variable line spacing,
backspace, auto-correction and a
dual parallel/RS-232C interface.
True daisy wheel printing makes it
an exceptional typewriter &
printer. Ideal for the home or small
office.

Memory Correct 11|

Messenger .............. $599.88

Gemini 10X/15

Gemini 10X
w/RS-232C
Gemini 15 .
w/RS-232C
Delta 10 ...
w/RS-232C ..

TOSHIBA

CABLES

IBM:zPC i s s $39.88
Osborne-1": 1w i et s o 39.88
TRS-80
Model I/II/IV............... 39.88
Model I1/16 .. o
Centronics
Male/Male .................
Male/Female...............
VIC-20/Commodore 64

300G (12" green) ..149.88
310A (amber).............

QUADRAM

QuadChrome

690 x 240 resolution, 80 columns
x 24 lines, 16 colors & exceptional
performance. Cable included.
QuadChrome(RGB)...... $509.88

PRINCETON GRAPHICS
HX-12

Same spec's & performance as
the QuadChrome.

Parallel Card/Cable ... 59.80) | | MBGS XS 2(FGE) £ $499:88
Apple Il/1l+/ile

Parallel Card/Cable ........ 89.88 T 0 D E M
QUADRAM M s
Microfazer US ROBOTICS

A print buffer with pause, copy &

reset controls. It comes with a 9V Password

power supply and cable to printer.
There are so many buffer sizes
(from 8K to 512K), & so many
configurations (Parallel/Parallel,
Parallel/RS-232C, RS-232C/Par-
allel & RS-232C/RS-232C) that
you should call (800) 343-0726
for prices.

MONITORS

NEC

JB 1205M (amber). .. . ... $179.88
JB 1201M(green). ........ 159.88

0-300/1200 baud direct-connect
modem with auto-dial/answer, full/
half duplex, voice/data. Uses LSI
technology. Cables & power
supply included (specify type of
computer).

Password $379.88
*Courier 479.88
*Uses Osborne-1 modem port &
includes Telepac communica-
tions software for the Osborne.

DC HAYES

Smartmodem

0-300 or 0-300/1200 baud direct-
connect m->dems with auto dial/
answer, full/half duplex, power
supply & modular cable (RS-232C
cable optional). 12008 is an in-
board modem for the IBM-PC &
includes Smartcom It.

300.. ...$219.88
A1000) e e s - i et o 3 539.88
1200B w/Smartcom I

(IBM PC):q sissiinzs: oo o 459.88

For the IBM-PC...

We carry a var-ety of peripherals
for the IBM-PC, including: Quad-
ramQuadboards, Quad 512+,
Quadlink, QuadDisk & single-
function boards; AST products;
Tandon’s TM-100-2 double-sided
frives; QCS's Big Blue & Hard
Disk; a Hard Disk/Tape
subsystem; Tecmar's Graphics
Master; the Paradise Multi-
DisplayCard; & the Eagle PC and
Columbia 1800-1 personal
computers.

Call (800) 343-0728 for
prices & orders.

Forthe Apple Il...

We also carry numerous Apple I/
11+/lle peripherals, including:
Pkaso Printer Cards; Microsoft's
Z80 Cards, RamCards &
Premlum Packs; Videx’'s Video-
Term, UltraTerm & Enhancer Il;
Rana Elite Disk Drives; AMT's
MicroDrive; Saturn Systems
Accelerator il & Memory Boards;
Quadram's eRAM 80 Column
Card; & Kensington's System
Saver & the Novation Apple Cat
1l. We also carry the Franklin Ace
1000 & Ace 1200 personal
computers.

Call (800) 343-0726 for prices &
orders.

Accessories
Wealso carry cables. diskettes,
diskette boxes, switch boxes,
surge protectors & printer paper.
Call (800) 343-0726 for prices &
orders.

Information/Orders:
(603) 881-9855
Orders Only:
(800) 343-0726

No Hidden Charges:

° You get FREE shipping on all
orders within the 48 states.
Most orders delivered within
10 daysor less. UPS 2nd Day
and Overnight available for
most areas.

Easy payment terms: We
accept all major credit cards,
certifled checks, money orders,
company checks or personal
checks (allow 21 days for
personal checks).

We never charge extra for
credit cards.

Credit cards are not charged
until order is shipped.

We accept CODs up to $1000
(add $10 handling fee per
order) payable with certified
check or money order.

© We have a $50 minimum order.

°

°

Company Purchase Orders are
accepted on a limited basis &
upon approval only. Sorry, no APO
or foreign orders accepted.

All our equipment is shipped
with full manufacturer’s warranty.
We are an authorized dealer for
all products we sell to insure full
warranty support, & we're autho-
rized for warranty work on a
number of printers. We also offer
extended warranty plans for many
printers.

We prepared this ad in
November, & prices do change, so
call to verify them.

Our Computer Showroom is
now open in Amherst, New
Hampshire, five miles west of
Nashua (one hour from Boston).

HIGH TECHNOLOGY AT AFFORDABLE PRICES

THE BOTTOM LINE

i
et maseis sswcune
AMERICAN]

EXPRESS

I M ILFORD, NH 03055-04923 O TELEPHONE (603) 881-9855 I
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ing this to the 8-bit CP/M world as
well, so it needed to be portable. Of
course, we'd originally intended to
write it in Pascal, that being what
Alex is most familiar with; and
although Marty isn’t, he didn't think
it would give him any real trouble,
since if you know a couple of com-
puter languages it’s not so hard to
learn another.

There remained the question of
what machine to use. The obvious
answer, an IBM PC, was out: we
ordered our PC direct from IBM last
June. In late June IBM returned the
check with a letter saying it had to be
certified. By the time we sent a cer-
tified check it was early July. Since
then IBM keeps telling us Real Soon
Now, but as of October 9 there’s no
PC in sight [it arrived on November
1].
We do have the Eagle 1600, which
runs PC-DOS and is a lot faster than
the IBM PC. The only incompatibil-
ity would be screen-format com-
mands and graphics, and we hadn’t
planned special graphics for Inferno
anyway, so the Eagle looked like a

good choice. Marty took the Eagle,
along with Pascal/MT +86, which is
the brand of Pascal that Alex favors
for microcomputers. A few days
passed while Marty familiarized
himself with the machine, and with
Pascal, and decided on the structure
of the game.

Then came the problems.
Pascal/MT +86 wouldn’t compile. In-
stead, Marty got “Out of Memory”
messages. He also had some suspi-
cions about the text editor.
Eaglewriter, which is Lexisoft’s
Spellbinder adapted for the Eagle,
puts some strange formatting
characters into the text. It also refuses
to put in linefeed characters; like
Write (which we do not yet have run-
ning on the Eagle), Eaglewriter uses
a bare carriage return, no linefeed, as
the “newline” marker.

“I don’t think MT + will compile it
even if we have enough memory,”
Marty said.

“"Well, that’s easy to fix,” said I.
“Just write a little assembly-language
filter that copies the files and puts in
linefeeds. I have one here for the

NRZ DIGITAL DATA RECORDER

FEATURES:

4800 BAUD data rate (3" per
second) 1 ERROR in 108 BITS e
RS-232 or TTL interface — NO
EXTERNAL INTERFACE REQUIRED
¢ ASYNCHRONOUS COMMUNICA-
TIONS STANDARD “HANDSHAK-
ING” o SPEED STABILITY — LONG
TERM +.1% e COMPATIBLE with
DC-3 ¢ Works with CERTIFIED DATA
or high quality FeO AUDIO TAPES e
OPTIONS: 115v ac, 220v ac, 12v ac;
Stand alone; Rack-mountable; 9600
BAUD; Buffered Version

68

The PD-1 SERIES DIGITAL DATA RECORDER continues to set new
NRZ INDUSTRY STANDARDS. Its tachometer feedback LC stabiliz-
ed motor circuit and heavy duty drive mechanism provide STABILI-
TY, ACCURACY and RELIABILITY. You get LESS BIT DROP-OUT
when capturing crucial information at HIGHER DATA TRANSFER
RATES . ..ata MUCH LOWER COST. $335.00

USED IN:

* PROCESS CONTROL © POINT-OF-SALE e TELEPHONE SWITCH
LOGGING (Call Activity and Station Message Detail) ¢ DIAGNOSTIC
SUPPORT (locallremote) ® HARD DISC BACKUP (for personal or
small computer systems) ® Many Other Applications

e An intelligent, buffered version of this device is also available.

PGS

236 Lackland Drive

TO ORDER, DIAL:
(201) 356-9200

January 1984 © BYTE Publications Inc.

Middlesex, N.J. 08846
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8080. Surely it’s not so hard to do for
the 8088.”

"Well, it is,” said Marty, “because
the assembler won't accept input
without linefeeds.”

At that point I had to leave town,
and I turned the matter over to Alex.
When I got back, he’d talked to the
people at Eagle Computer and found
out a lot of things.

First, that’s not an 8088 in the
Eagle. It's an 8086, which is exactly
like an 8088, except it fetches data 16
bits at a time. Second, although ours
came with only 128K bytes” worth of
memory chips, the Eagle has sockets
for 512K bytes of memory. You don’t
need to use up a bus slot to get it,
either; those sockets are on the main
board.

Alex called California Digital and
ordered a slew of 64K-byte memory
chips. Since they’re 64K-byte by 1-bit
memory, you need eight such chips
for each 64K bytes of memory you're
adding. However, both the Z-100 and
the IBM PC require nine chips for
each 64K bytes of added memory.
This is because they do parity check-
ing, a form of memory test, and thus
need the extra memory to store the
parity bits in. The Eagle doesn’t do
parity checking. Anyway, Alex
ordered 20 memory chips, enough to
put in 128K bytes of additional
memory and bring the Eagle up to
256K bytes (plus a few spares).

[Last-minute notes: Eagle tells me
it did a lot of work on parity check-
ing and found that it decreases the
overall reliability by 15 percent. The
company decided it was better not to
do it.] '

Then the Eagle software people
called. They’d tried Pascal/MT +86 in
a system with 512K bytes of memory
and still got “Out of Memory” errors.
It seems those odd formatting
characters in Eaglewriter, plus the
lack of linefeeds, fool MT +86 into
believing you're trying to compile one
enormous statement.

However, there’s a remedy. If,
when you save your file under
Eaglewriter, you add “/1” after the
filename, the format characters are
stripped out, and linefeeds are add-
ed after each carriage return. That’s
known as an undocumented feature.
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SuperCalc 2™ $169

Lotus 1-2-3™ $369

WordStar® $269 dBase 1™ $439

Perfect Writer $259 (4-Point Graphics™ $129
ADVANCED LOGIC SYSTEMS'™ PASCAL/MT + $259
2-Card $129 PASCAL/MT +86 $299
CP/M Card $359 PERSONAL BASIC $119
Smarterm Il $149 SPP CALL
ALPHA™ Other Products CALL
Apple-1BM Conneclion $199 FOX AND GELLER™
Database Manager Il $225 Quickcode $229
Type faces $95 dutil $75

Other Products CALL dGraph $229
APPLIED SOFTWARE TECHNOLOGY"™ FREDERICK ELECTRONICS™
Versalorm $289 Planlronics Color
ASHTON-TATE™ Graphics Card $439
dBASE I $439 HAYES™
dBASE 1l User's Guide $20 SmartModem 1200 $549
fFriday! $219 SmartModern 12008
ASPEN™ {w/Srnartcom) $489
Grammatk $ 60 HERCULES™
Random House Proolreader ~ § 39 Hercules Card $409
Random House Thesaurus $119 HOWARDSOFT™
ATI TRAINING' Tax Preparer CALL
Training Modules $ 65 HUMANSOFT™
CENTRAL POINT SOFTWARE™ DBPIlus $ 95
PC Copy Il $35 IMSI™
Copy I Plus $ 35 4-Poinl Graplucs (IBM PC)  $129
CDEX™ Bisybase $179
Traiming Modules 365 Investment Manager $179
C.M.B. 11l ENTERPRISES™ Accounting Series CALL
WS-Palch & WS-Keys $ 45 Dalasale $ 89
COMPUTING!™ s
Power! $119 EasyWriler 11 $229
CONDOR™ EasySpeller Il $129
Database Management 3 $369 Easy Mailer CALL
CONTINENTAL™ EasyWriter /Speller/Mailer CALL
Home Accountant CALL EasyWniler /Speller/Filer CALL
DIGITAL RESEARCH™ EasyFiler $249
Access Manager $225 financial Management
CBASIC $109 Series $299/M0D
CBASIC 86 CALL Other Products & Specials ~ CALL
CB-80 Comnpiler $379 LEXISOFT™
CB-86 Compiler CALL SpeilBinder $269
Concurrent CP/M 86 $259 LIFETREE SYSTEMS™
CP/M 86 {IBM) $ 49 VolksWniter $129
Display Manager $299 VolksWriter Internatienal $155

VolksWriler Deluxe $179
Lotus™
17273 $369
METASOFT™
Benchmark $299
MICROLAB™
Tax Manager $179
MICROPRO®
WordStar $269
WordStar/MailMerge $369
Prolessional Pack

(WS/MM/SS/SI) $389

WordStar Optional Prolessional
Pack (SS/Star Index/

free WS 3.3 Update) $169
WordStar /InfoStar $539
MailMerge $139
InloStar $289
CalcStar $129
DalaStar $179
SuperSort $149
SpellStar $139
ReportStar $229
StarIndex $129
StarBursl| $139
Apple Packages and Other

Products CALL
MICROSOFT®
Basic Compiter $295
MBasic 80 Interpreter $275
C Compiler $379
COBOL Compiler $549
Flight Simulalor $ 45
Fortran $259
Fortran 80 $349
Mouse $169
Mulliplan' $189
Mulli-Too! Expert Systems CALL
Pascal Compiler $259
Premium Pack $509
Prenuum Softcard $379
Ramcarcl $ 89
Soflcard™ $259

MultiPlan™ $189 PC DEMO
5:’3cfar"3w§ssue; of lh‘\edﬂiw
. sol are demo S|
MicroPro® ProPak $389 magazine”
System Card CALL SOFTWORD SYSTEMS™
MICROSTUF™ Multimale $349
Crosstalk $119 SORCIM™
MOUSE SYSTEMS™ SuperCalc 3 $279
PC Mouse $249 SuperCalc 2 $169
0ASIS™ SpellGuard $129
The Word Plus $129 SuperWriter $179
Punctuation and Style $109 TYLOG™
ORGANIC™ dBASE Window $139
Milestone $269 VERTEX SYSTEMS™
PBL CORPORATION™ Xeno Copy $75
Personal Investor $105 VIDEX™
PC DEMO™ Enhancer |l $119
Demo Disk $18 Videolerm $269
PEACHTREE™ Ultraterm CALL
PeachText 5000 $239 VISICORP=
PERFECT SOFTWARE™ VisiCalc™ $189
Perfect Writer $259 VisiCalc™® IV $189
Perfect Speller $129 Advanced VisiCalc® CALL
Perfect Wriler/Speller $359 VisiTerm $ 85
Perfect Filer $279 VisiDex $189
Perfect Caic $169 VisiFile $239
All Four Perfect Products $699 VisiSchedule $239
PETER NORTON™ VisiTrend/Plol $239
Norton Utilities $ 59 VisiWord $279
PICKLES AND TROUT™ (CP/M VisiSpell $169
for TRS) Other Products CALL
TRS-80 Model I1, 16 & 12 $169 FLOPPY DISKETTES
Hard Disk $225 (Boxes of Ten)
PROFESSIONAL SOFTWARE'™ MEMOREX"™
Word Plus PC $279 8" SS/SD $ 29
Word Plus PC w/Boss $349 8" SS/0D $ 30
QUADRAM™ 8" DS/DS $ 43
Quadboard (64K) $325 94" (SS) $ 30
Quadboard (256K) $489 54" (DS) $ 40
Quadhnk $559 Maxell
ROSESOFT™ 8" SS/DD $ 42
Pro Key $ 59 8" DS/DD $ 48
SOFTWARE PUBLISHERS™ 5':" SS/DD $ 32
PFS File $95 5" DS/DD $ 42
PFS File (IBM) $105 Larger Quantilies CALL
PFS Report $ 95 IN HOUSE SPECIALS AND NEW
PFS Graph CALL PRODUCTS CALL

[J Purchase orders accepted. Please call
in advance.

O Prompt UP.S. or Federal Express
shipping.

O Overnight delivery available.

O Call for shipping charges, other low
software prices or far a free catalog.

[J Prices may change.
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{ 800-SOFTWARE)

940 Dwight Way Berkeley, CA 94710

O International and national dealer
requests welcome. 0
O Quantity discounts available.
[ Call to inquire about our Corporate
Sales Dept.
CA residents add sales tax.
Copyrizht 500 SOFTWARE 1981

BYTE January 1984

=
VISA
===
LTS

69



Alas, the Eagle is just loaded with un-
documented features. It's a wonder-
ful machine, and the documents are
just great if all you want to do is run
Eaglewriter and Eaglecalc, but ye
gods they’re incomplete if what you
want is to understand the system.
Anyway, if you use the /1 option,
the result is a normal ASCII file that
compiles nicely. It would even have
compiled with the original memory
available. On the other hand,
Pascal/MT +86 will use as much
memory as the machine has

available, and the more you have, the
faster things go. Best to have a lot,
thought Alex, and when our memory
chips came from California Digital,
he put 16 of them in.

He swears he did it right. I wasn’t
here, but I believe him. However,
when he turned on the machine, it
wouldn't talk to the keyboard. The
IBM PC runs a memory check every
time you turn it on, so if you have a
lot of memory you can go get coffee
while the system comes up; but alas,
there’s not even a voluntary memory-

1 ﬁcomplete software con
1 8086and 8088 .

256K Bytes of RAM plus 32K Bytes of
= EPROM memory capacity on board

- Il 90 line expansion interface for more

~memory and peripherals consist of 16
- bit data bus, 20 bit latched address bus
all important 80186 controI signals

py disk controHer can run the

|b|||ty with the

simultaneously
B SASI port for hard disk controller

W Two full function RS232C serial ports
“with individually controlled baud rates
from 50 to 38.4K baud v

1 Baud rate for conso‘ part acqmred
automatlcally :

Avallable Now'
Chqose 8 MHz CPU for speed

SLlCER = 6 MHz

" SLICER COMP

HE SL

A SINGLE BOARD COMPUTER FEATURING THE
~ INTEL 80186

2 B Full 8MHz 16 blt microprocessor having *

. combination of 8”, 5-1/4”, 3-1/2" drives

‘GET REAL 16 BlT POWER’

ICER

(see Byte magazine April '83) ;

Source for moni or and bIOS mcluded on
disk

B Bios for CP/M 86" supports 8", 5-1/4",
3-1/2” drives and the Xebec 1410

- controller for hard dISkS

Board size 6" x 12” power
requtrements +5@3A, +12V @
60mA, ~ 12V @ 50mA

n Complete documentatnon included. '
Sold in various forms: - |

Assembled andtested $1,075.00
Full Kit ' ‘ 895.00
“NEW EasyKit(hardtogetparts) 450.00 -
:Bare Kit (board, Rom; doc, and disk) 150.00 -

’P/M 86" available 85.00

~ Regular U.P.S: sh|pptn within continental
U S.is mcluded

for speedy dehvery =
ERS INC. 2543 Marshall St. N.E.

~ Minneapolis, MN 55418 (612) 788-9481

Maslarcatd Visa, check, money order or C.0.D. orders accepted. Please allow 4 weeks for delivery.

*CP/M a trademark of Digital Rmarch Inc.
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test program for the Eagle. However,
when Alex replaced one of the
memory chips—the first one, for-
tunately, since it’s very hard to get at
the memory while the machine is
sufficiently assembled to be in an
operative condition—things ran fine.

Since then we've had a couple of
glitches, none fatal, and we very
much wish we had some good
diagnostic programs.

On the other hand, the time that
the Eagle takes away with one hand,
it gives back with the other: it’s fast.
You don't have to wait forever for pro-
grams to compile. It has a much nicer
keyboard than the PC. It has eight
IBM PC expansion slots in addition
to the empty memory sockets. It's a
great deal cheaper than a PC XT. It's
designed for multiple users (under
MP/M-86). I don't know whether it
runs Concurrent CP/M-86 right out
of the box, but it can’t be hard to get
it running. (As I've said before, I
think Concurrent CP/M is the way to
go for PC machines.)

[Late update: the Eagle does have
memory tests. You hold down the
“T” key on power-up or reset. This
is yet another undocumented
feature.]

As I write this, theyre working
hard at Eagle to update the
documents and revise some of the
software. I wish them well at it—but
I sure wish they’d hurry. The Eagle
is too good a machine to let the lack
of documents and software
developments spoil it.

Meanwhile, Marty and Dr. Cheryl
Chapman are collecting their notes
on what’s wrong with the Eagle’s
documents. By the time you read
this, we'll have written them up and
sent them in to the Eagle people,
who I'm pretty sure will make good
use of them.

Write Now . . .

While Tony Pietsch takes in the
Munich Oktoberfest, Noor Singh has
been doing the work at Proteus
Engineering and has now installed
and optimized Write for some 40 dif-
ferent 8080, 8085, and Z80 systems.
There’s no 16-bit version yet, but it’s
unlikely you have an 8-bit machine,
terminal, or printer that won't run



BASF QUALIMETRIC™ FLEXYDISKS:
A GUARANTEED LIFETIME OF

OUTSTANDING PERFORMANCE.

BASF Qualimetric FlexyDisks feature a unique lifetime warranty* firm
assurance that the vital information you enter on BASF FlexyDisks today
will be secure and unchanged tomorrow. Key to this extraordinary
warranted performance is the BASF Qualimetric standard...
a totally new set of criteria against which all other
magnetic media will be judged.
You can count on BASF FlexyDisks because the Qualimetric
standard reflects a continuing BASF commitment to
perfection in magnetic media. One example is the
unique two-piece liner in our FlexyDisk jacket. This
BASF feature traps damaging debris away from
the disk’s surface and creates extra space in the
head access area for optimum media-head
alignment. The result is a guaranteed
lifetime of outstanding performance.
Forinformation security that
bridges the gap between today
and tomorrow, look for the
distinctive BASF package with
the Qualimetric seal. Call
8(;0—343—46 00 for th elname LT LBASF
of your nearest supplier. |
4 . = Aexylisk
R T
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*Contact BASF for warranty details.

ENTER TOMORROW ON BASF TODAY.

t 1983 BASF Systems Corp., Bedford, MA



A conventional
portable computer
isn't so portable.
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computer will
take over
your office.

— HOATHENREH TR, - =

A Hyperion portable
computer is portable.

A Hyperion
keepsa
low profile.

How we signed the Hy

Our first step was to remember how a
person is designed.

A person isn't designed to carry a
nearly 30 Ib. object that bangs against the
hip and cramps the fingers. So the Hyperion
is a manageable 18 Ibs. and travels in an
easy-to-carry tote bag.

A person isn't designed towork in the
shadow of a computer. So the Hyperion

for pe
keeps a low profile.

A person isn't designed to worry
about an expensive computer being dropped
by baggage handlers. So the Hyperion fits
under an airplane seat. Easily.

A person isn't designed with a phone
attached to his ear. So the Hyperion has a
telecommunications hook-up that finds num-
bers, dials, and makes a connection

IBM is a registered trademark of International Business Mochines Corp



A conventional porfable ; N 4./ Aconventiondl
isn't fit for airline travel. e /’ computeris
i ‘ - justa computer.

The Hyperion can go A Hyperion
with you anywhere. ) computer is also
= a telecommuni-

cations link.

yerion personal computer
'SONS.

without a person ever picking up the receiver. For the dealer nearest you call

And no person, no matter what 1-800-323-1717 Ext. 246. In lllinois
design, wants to work harder than needed.  1-800-942-8881, Ext. 246.In Canada
So the Hyperion has all the power needed,  call1-800-267-1002 or1-613-226-7255.
and uses IBM" compatible software — the LB m ’
best and easiest to use software written.

But no matter what we say about the L yw Rl
Hyperion, the only way to see the difference  You'll never look at computers
is to come in and pick one up. In person. the same way again.
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PICK UP WHERE
IBM LEAVES OFE

software gives you tem-

you pICk upa coronq pC.™

Because we give you porary disk-type storage
everything you've ever that works many times
wanted in an IBM!-com- faster than disks.
patible PC and more. PLUS SOFTWARE.
Fora great deal less. Our systems come
COMPATIBLE AND MORE. with the operating
Our systems run all system: MS-DOS? A pro-
software that conforms ; gramming language:
to IBM PC programming standards And the GW BASIC? A training course: PC Tutor.® A
most popular software does. professional word processor: MultiMate* Plus
We deliver twice the memory, with room DOS utilities and demonstration programs.
for eight times as much. Or you can get the p-System?® from N.C.I. and
We deliver a fast-access 320K floppy write or run portable Pascal packages.
drive, a communication port and an improved  A11 FOR A GREAT DEAL LESS.
IBM PC keyboard with indicator lights. Even with all the extra features and

Our systems include high-resolution performance, our systems still cost signifi-

monitors (12" desktop, 9" portable) for 3y Jess than the equivalent IBM PC.
crisper, cleaner displays, and both have built-in Drop by your nearest COrond Pc

high-resolution graphics (640 x 325). dealer for a very convincing
You get a complete system, ready demonstration. Or contact
togotowork. us at 31324 Via Colinas,
e Westlake Village, CA 91361.
(213) 991-1144 or (800)
621-6746 toll-free. Telex
658212 WSLK, in Europe
76066 CDS NL.

© Corona Data Systems 1983. 1. TM International
Business Machines. 2. TM Microsoft. 3. TM
Comprehensive Software Support. 4. TM Softword
Systems. 5. TM University of California.

MORE VERSATILITY i
With all the necessary features built into

the main unit, the four expansion slots can be . coronq

used for your special needs. For example, color .
or our optional 10MB hard disk. data systems, Inc.
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with Write. For instance, he’s figured
out a way to reverse scrolling on the
VT100, which everyone told us wasn’t
possible, or at least not simple, since
the VT100 doesn’t have an in-
sert/delete line.

While I was at CP/M East, Charles
Stevenson, chief programmer for
Micropro, told me he’s been having
some problems with modern dot-
matrix printers, because many of
them dont do superscripts and
subscripts by scrolling the paper up
and down, but actually write little
bitty letters and numbers in the ap-
propriate places. Wordstar doesn’t
like that.

Neither did Write, but Noor Singh
has found a way to make Write work
fine with the new Epson FX-80
printer. We've now got Write on all
the Kaypro machines, the Otrona,
and the Z-100 (under CP/M-80). It
runs with the Telewidget (Televideo)
terminals, the Z-29, and the Lobo
Max-80. Barry Workman and Noor
Singh are installing it on the Osborne
1 and the Epson QX-10 (two versions,
one for the Valdocs keyboard, the

other for their nonstandard CP/M
Teletype-layout keyboard). It runs on
nearly all printers, serial and parallel.

Write will be supplied as part of the
software package (along with Super-
writer, Supercalc, and some other
stuff) with new Compupro com-
puters. Other versions, including
those for older Compupro machines,
will be marketed by Workman and
Associates.

The Printer Install program will
come with any version of Write that
you buy. Workman’s present market
plan is to restrict the Terminal Install
programs supplied, so if you order
Write, be sure and tell the company
what kind of machine and what kind
of terminal you want Write for. I
presume the company will have a
reasonable policy regarding updates
if a purchaser wants to change
terminals.

Sweet-P

We got our Sweet-P plotter some
time ago, along with a care package
to make it work with the IBM PC.
There was also a support pack for the

Kaypro machines. Our Kaypro
machines have been under intense
use, and there wasn’t any real reason
to hang a plotter on one anyway. We
did budget space for the Sweet-P at
the desk where we intend to set up
our IBM PC.

Alas, the PC hasn’t arrived, and the
Sweet-P sits in lonely splendor
waiting for a computer.

That’s a real pity, because the
Sweet-P is one heck of a machine.
There is close competition, but none
so vigorously supported and
advertised.

We were curious how hard the
machine was to use; Alex got to play
with one on a Kaypro at a graphics
show. You can wuse LPRINT
statements from within MBASIC to
run the Sweet-P. For legends and
titles, you don't have to specify each
letter stroke; the plotter has a built-
in character set. Character size and
print direction can be changed, too.

Sweet-P has changeable pens; you
have to change them yourself, but
that keeps the price (of this model)
down. Sweet-P currently connects as

87FORTRAN/RTOS™ is a Microware
adaptation of the Intel Fortran-86 compiler; a
full ANSI-77 subset with 8087 extensions and
overlays. It generates in line 8087 code
allowing use of all 8087 data types, including
80 bit reals and 64 bit integers. The complete
subset I/0 is supported including Internal and
External Files and List Directed /0.
87FORTRAN/RTOS uses the Intel large
memory model, allowing data/code structures
which utilize the full megabyte. The compiler
provides direct access to 8088 ports and
supports logical operations on 8 and 16 bit
operands normally treated in assembly
language. It is ideal for large applications which
are number intensive or control hardware.

87PASCAL/RTOS™ is Intel's ISO-
Standard Pascal with 8087-8088 exceptions.
These make it possible to use all the 8087 data
types directly, while generating modules in one
of the three Intel Memory Models.

87FORTRAN/RTOS and

87PASCAL/RTOS include RTOS and
support forone year.............. each $1350

P.O. Box 79
Kingston, MA
02364
(617) 746-7341

Mic

Ware
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IBM PC-8087 SUPPORT FROM MICROWARE

PC TECH JOURNAL REVIEW:
“The MicroWare package is preferable
... it executes the basic operations
more rapidly and MicroWare provides
a free update service."

87BASIC™ includes patches to the IBM
Basic Compiler and both runtime libraries for
USER TRANSPARENT and COMPLETE 8087
support. Provides super fast performance for all
numeric operations including trigonometrics,
transcendentals, addition, subtraction,
multiplication, and division............... $150

87MACRO™ - our complete 8087 software
development package. It contains a “Pre-
processor’ which converts 8087 instructions
into 8088 escape codes, source code for a set
of 8087 macros, and an object library of 8087
functions which include transcendentals,
trigonometrics, hyperbolics, encoding,

decoding and conversions. .............. $150

PLM-86 with RTOS.................. $1100

RTOS™ — Real Time Multi-Tasking Operating System
RTOS is a MicroWare configured version of iRMX-86, Intel's legendary operating system. It in-
cludes the Intel Assembler, ASM-86, which supports the 8086, 8087, 8088 and 80186. All mod-
ules produced by the compilers or ASM-86 are combined, loaded and managed with the Utilities
LINK-86, LOC-86 and LIB-86. These products make it possible to load modules anywhere in RAM,
and resolve external references between runtime modules. Overlays with a single root job are
supported by the linker. RTOS/ASM-86/LINK-86/LOC-86/LIB-86..........cccvvvvvvinnnnn. $600

iRMX-86, LINK-86, ASM-86, LOC-86 and LIB-86 are trademarks of Intel Corp. IBM PC is a trademark of IBM Corp.

TalkToUs!

MICROWARE BEST SELLERS!

8087-3 CHIP in stock with 180
day warranty and 8088 exchange .... $1 99

FASTPAK™+8087 includes one runtime
library (87BASIC or 87 MACRO), the 8087 chip,
the 87/88GUIDE, and installation

INStructions .........oooviiiiieeiiinn. $375

MATRIXPAK™ manages a MEGABYTE!
Written in assembly language, our runtime
package accurately manipulates large

matrices at very fast speeds. Includes matrix
inversion and the solution of simultaneous
linear equations. Callable from MS Fortran

3.13, MS Pascal 3.13, SSS Fortran, and
MicroWare 87MACRO, 87BASIC, and RTOS
compilers ........occveeiiiiiiien... each $150

87/88GUIDE - an excellent tutorial on
writing 8087 code and interfacing it with
compilers. Full of code that runs! ......... $30

MICROSOFT FORTRAN 3.13
MICROSOFT PASCAL 3.13 These

new IEEE compatible compilers support both
double precision and the 8087.... each $289

MICROSOFT C COMPILER
includes Lattice C and the MS Librarian..$399

64K RAM Upgrade....................uen. $59
SuperSoft Fortran......................... 340
SSS 8087 Support ........coiiiiiiiin 50
SuperSoft Voice Drive..................... 895
B7BASICH. ...t 75
TRACES86 Utility............coevieiiiiinnn. 125
Microsoft Business Basic Compiler....... 495
Computer InnovationsC86 ............... 345
STSC APLXPLUS/PC ..........c..coceut 545
64K QUADRAM. ........cciiiiiiiiieaaen, 319
Sandstar WS2 Hard Disk System ....... 1355
Novation 212 SmartCat................... 495
HALO GraphiCs........covveeiiiieinnnennn. call
Energraphics............cocoiiiiiiiiiiin., call
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| “I built this 16-bit
computer and saved money.
Learned a lot, too!”

Save now. Build the H-100 kit, a
computer that will keep pace with
technology for years to come.

Advanced 16-bit computing at a kit
price! With most circuit boards al-
ready pre-wired, H-100 is our easi-
est computer kit. And our manuals
ensure that “We won't let you fail!”

Dual microprocessors deliver 16-
bit speed and 8-bit compatibility.
The industry standard S-100 card
slots allow a host of peripherals,
and memory expansion to 768K
RAM. '
A high-density (320K) 5.25" drive
is standard. Powerful options in-
clude an internal multi-

megabyte ‘Winchester

drive (available soon)

See the world’s first

16- bit/8-bit

computer kit, plus

peripherals and

Heathkit
Catalog!
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'CLIP COUPON AND MAIL TODAY TO:
Heath Company, Dept. 334-132
| Benton Harbor, Mi 49022

software...at your Heathkit Elec-
tronic Center.f Or mail the coupon
today for a FREE Heathkit catalog!

H-100 SERIES COMPUTER

-SPECIFICATIONS:

COMMUNICATIONS:
Two RS-232C Serial
Interface Ports and

one parallel port

DIAGNOSTICS:
Memory self-test
on power-up
AVAILABLE
SOFTWARE:
Z-DOS (MS-DOS)
CP/M-85
Z-BASIC Language
Microsoft BASIC
Multiplan ,
SuperCalc
WordStar
MailMerge

Data Base

File Manager
Most

standard

8-bit CP/M
Software

USER MEMORY:
128K-768K bytes*

MICROPROCESSORS:
16-bit: 8088

8-bit: 8085

DISK STORAGE:
Built-in standard

5.25" disk drive,

320K bytes/disk
KEYBOARD:
Typewriter-style,

95 keys, 13

function keys,

18-key numeric pad
GRAPHICS:

Always in graphics mode.
640h/225v resolution;
up to eight colors

are available**

*128K bytes standard.
**Optional.

Buy from
the leader in
electronic kits
and save!

‘tHeathkit Electronic Centers are
units of Veritechnology Elec-
tronics Corporation. Heath Com-
pany and Veritechnology Elec-
tronics Corporation are
subsidiaries of Zenith Radio
Corporation, CP/M s a regis-
tered trademark of Digital
Research Corporation.

Circle 182 on inquiry card.

a Centronics printer; the serial option
will be available soon. If you want to
use both the plotter and your printer
from the same Centronics port, Enter
Computer will soon sell you a “Split-
P” printer switch. (I get the feeling
that we have not heard the last bad
pun product name from these

people. . . )

More PC Stuff

Ada, for the tiny few who don't
know, is the Department of Defense
all-purpose computer language, and
whatever its merits or lack thereof,
knowing Ada is a sure guarantee of
a job for years to come. Despite some
claims to the contrary by companies
that ought to know better, there is no
complete Ada compiler for a micro
system. However, there are healthy
subsets up and running,.

The best of these, for my money, is
Janus Ada from RR Software. The
company now has floating point for
its PC-compatible version (both PC-
DOS and CP/M-86 operating
systems), provided that you have an
8087 chip in your system. RR has also
cleaned up its documents a bit; they
always were well organized.

I can’t check out the latest version,
since IBM has kept my money all
these months without shipping me
a machine; but [ have run RR’s earlier
versions, which certainly work. Janus
will compile itself, sure proof that
you can write complex programs in
this subset of Ada. I have high con-
fidence in RR, and I have yet to hear
of a more complete Ada compiler that
will run on a microcomputer.

RR, otherwise known as Randy
and Isaac, is another good example
of what hard work and ingenuity can
accomplish. The two started quite
literally in a garage, and the West
Coast Computer Faire was their first
show; now they’ve about reached the
takeoff point.

Simplifying My Life

I like small computers. I don’t sup-
pose there are too many readers who
doubt that. However, they can sure
use up a lot of time, and time is the
one commodity we don’t have
mouldering piles of here at Chaos
Manor, so I'm always looking for

~



stepinto the future ...

COHERENT™ is the most powerful UNIX™-compatible operating system available for the IBM PC™ , IBM XT™ and compatibles.

Now you can have the multi-user, multitasking Corvus and Tecmar. Memory cards supported For more information call or write;
programming capability of a mainframe on include the AST Megaplus (with or without clock),

a microcomputer. The UNIX-like environment of the Tecmar multifunction board and Tall Tree

COHERENT lets you take C code developed using Systems (512K byte) JRAM cards. Support for

UNIX V7 system utilities and compile and run it on more devices and more IBM PC compatibles will

the IBM PC. Through COHERENT'S highly- be available by the time this ad appears. .

optimized kernel you can access over 145 different The cost of all this — far less than the cost of Network Consulting Inc.
commands including a C-compiler, a text- similar UNIX-based operating systems. Discovery Park,

formatter and LEX and YACC. Remember, when you buy COHERENT from NCI 3700 Gilmore Way, Suite 110,
Hard disk support presently includes the IBM XT, you receive all the documentation and technical Burnaby, B.C. Canada V5G 4M1
Genie (removable cartridge), Corona, Davong, support you need to operate it. (604) 430-3466

COHERENT is a trade mark of Mark Williams Co. UNIX is a trade mark of Bell Laboratories. IBM PC and IBM XT are trade marks of International Business Machines Corporation.
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Phone
Rhodes, Eli
Rick Foss
Roth, Jennifer
Rotow
Salzer, Shirin
Seelig
Seitz
Slicer
Smelev, Sev
Smith, Barlan
Space Initiative
Sperry, Tyler
Sperry, Tyler
Spinrad
Still, Joe
Tanden
Topol
Ven Brink, Herb
z2-100
Zenith
Program
BIOS
BIOS
Characters
Diddle
Diddle
Diddle
DB
VMDB
DB
Nanmes
Parse
Parser
Relativism
Stine on aliens
Suits
Notes

|

LOG 1983 Volume One

Table 1: An example page from Jerry’s index.

. 161
Travel agent 33
i e 70
Fortune Systems 25
Bellingham 91
CTI 48
95
170
5
166
50 50
139
113 113
16
B 91
.. 174
Russian emigre 118
2RO 93
Pascal - Ludwig 103
Ingish 48
. 149
diddle 156
generator 31
E G 12
concatenate string fields 17
Fns of other cpdata 10
parameters - strings 106
REVISE - discussion 13
sort/merge 105
Spear carriers 30
notes 115
116
40-41
Kosmo etc 34-37

ways to use these machines to buy
me more time.

One thing that eats time is the
telephone. Itisn’t just the time on the
telephone; it’s finding the messages
and phone numbers and all the
detritus from phone calls. I long ago
learned that anything written on
loose paper vanishes into the swim,
so I keep a bound log book with page
numbers.

One of the most valuable com-
modities a writer can have is a good
idea. Those, too, get lost if not writ-
ten down. I get some of my best ones
while running, when I can’t make
notes, so I carry a tiny tape recorder
and dictate; then when I get home I
can transcribe those notes. I used to
keep special books just for that, but
it became impossible to find
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anything, so all that goes into the log
with the phone calls.

So far, so good, but I use up two
or three of thoselogs each year; and
how the devil can I find a phone
number, or an idea, from several
years back? After about the hun-
dredth time I found myself thumbing
through old log books, I had an idea.
What I needed was an index to the
logs. It seemed a simple enough pro-
gram to write.

The log books aren’t machine-
readable. I've had to go through them
one at a time and enter the data (and
I have to do it since no one else can
interpret my cryptic notes); but it
takes only about half an hour to do
a whole book, and once done it’s
done forever. I have my index
organized under three headings:

“Major,” “Minor,” and “Subminor,”
which, if not original, is at least clear.

The output prints on paper (see
table 1) and can be pasted into the
front of the log book. It organizes the
stuff in a hierarchy, with the Major
headings (things like “Do,” “Phone
Numbers,” “People,” “Ideas”) on the

left. The Minor categories include

“Programs” (under “Do,” of course),

" people’s names for the phones and

addresses (with cross-entries for who
they are or what they do or where I
met them). Subminor is mostly
notes. Then on the far right side of
the index is the page.

Once the entries are made (as I
said, about half an hour per log
book), the program automatically
sorts them, starting with the Sub-
minor, then Minor, and finally Major
headings, so that all the names are in
alphabetical order within the
“Phone” category, and that sort of
thing. This gets printed and put in
the book, and I can even do it
periodically for the current log so I'm
not always thumbing through it.
Saves no end of time.

Another thing the index program
does is remember just what log book
this is: that is, 1983-1, 1979-3, etc.
Another part of the program will
combine index entries from different
books. The result is that I have an
enormous index that lets me find
stuff running all the way back to 1978
when I began the log-book system (or
will when I get through entering 1978
and 1979).

There’s nothing all that wonderful
about my scheme, and doubtless
there are better ways to organize log
books, but this works for me. The
nice part is that the whole program
didn’t take more than a couple of
hours to write. A story goes with
that.

A long time ago I wrote a
“Minimum Data Base” (MDB), which
is a quick and dirty program for
organizing telephone numbers, ad-
dresses, recipes, thoughts, characters
in books, and the like. It has a good
SORT routine built into it. When I
decided to do this program, I realized
that MDB had nearly all the
mechanisms I needed for my index
routine.
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performance enhancements.

Eord gives you more.

When you go with Gifford, you
get more than you ever thought
possible from a multiuser computer
system. Or a computer company.
More productivity. More flexibility.
More expandability. More speed. And
more support.

It means total performance for
every Gifford customer.

Gifford systems can run both
8 and 16-bit programs, giving you an
incredible choice of over 5,000
CP/M® or MP/M™ applications. And
we developed this feature, so when
we say itreallyworks, it really does.

In addition, our systems can run
popular single user programs, while
giving you multiuser benefits such as
the ability to share resources like
printers and hard disks, plus
advanced security features to protect
sensitive information. And you can
run true multiuser programs with
features like file lockout, record lock-
out and shared data bases.

All Gifford systems use Compu-
Pro's proven S-100 based products,
making it easy to accommodate any

Forexample, expansion’s a snap
...literally. Just snap in an expansion
board, add a terminal, and you're
ready to handle more. And since
every system has twenty bus slots,
there's plenty of power for everyone.

Gifford keeps on giving.

To make absolutely sure you get
all the performance you hire, we
support everything we sell. Should
you ever need to call us, use our
hotline to reach a knowledgeable
representative.

And, if the problem can't be
solved with words, it can be diag-
nosed via modem. If the problem is
hardware related, we'll replace any
defective CompuPro part within 24
hours free for two full years. Support
continues with our two, three and
five day hands-on seminars.

Meet our specs.

Just look at what our popular
$9990 three user system includes:
320K staticRAM memory, two 8"
DS/DD floppies, the Gifford F5-21

Winchester 2IMb drive, a CompuPro
enclosure with IEEE 696/5-100 bus
with 20 slots and nine I/0 ports.
Plus dBASEII™ SuperCalc-86™

and MP/M-86™

Other exclusive features include
time accounting for users and
proijects, electronic mail, system
scheduler, non-destructive memory
test, MP/M Il queue calls, and more.
As well as expansion capabilities for
up to six users.

Make the cut.

If you need our kind of perform-
ance, cut the coupon or give us a
call. We'll send you a free brochure
detailing our exclusive high perform-
ance features, our two year warranty,
and the benefits of selecting an IEEE
696/5-100 bus-based system.

But if you don't need to hire us,
there's only one possible reason. You
already have.

Gifford Computer® Systems is a Full
Service CompuPro Systems Center.

. The powerful Gifford System 321
. shown with optional GCS-80 terminals.

|
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1922 Republic Avenue, San Leandro, CA 94577
(415) 895-0798 A division of G&G Engineering
I'D LIKE THE WHOLE STORY.

Please send me your brochure.

Name Title
Organization M/S
— , Addre
T RATRS R il SR T ! City. State Zip
) ) i S —— ~=2F  Phone
0O Please have a representative call me. By-P

GIFFORD COMPUTER SYSTEMS O San Leandro, CA (415) 895-0798 O San Francisco, CA (415) 391-4570 O Los Angeles, CA (213) 477-3921
O Miami, FL (305) 665-9212 O Houston,TX (713) 680-1944 (0 Amherst, NY (716) 833-4758 O Telex: 704521 O
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MDB was originally written in
CBASIC. I later converted it to CB-80,
which was the first Compiled
CBASIC; but since CB-80 worrt run
with CP/M 14, we kept the CBASIC
version around. Alas, CBASIC
doesn't have some of the nifty
features that Compiled CBASIC does
(such as checking for undeclared
variables, and really good functions).
Even so, we’d done a lot of the con-
version, and when I did the index
program I did some more. More im-
portant, though, when I began

writing programs, MacLean insisted
that I think about program structure
as I wrote them; and although MDB
isn't any model of structured pro-
gramming, it’s a heck of a lot more
so than most old BASIC programs
were, which is why I was able in one
evening to write my index system.
Alas, it was while writing it that I
discovered a real bug in the newest
version of Compiled CBASIC.

That’s Not a Bug, It's a Feature
When my late mad friend MacLean

EE/EPROM PROGRAMMERS
& UV ERASERS

GANGPRO-8™
R $995.00

GANGPRO-8™ allows user to program up to 8 EE/
EPROMS simultaneously using the latest state of the art
programming algorithms. It can test and duplicate a
wide variety of devices from 16K to 256K. There are no
personality modules to buy, 8 digit alphanumeric
display prompts user with messages. This unit is ex-
tremely easy to operate and is ideally suited for a pro-
duction environment

QUV-T8™ series UV EPROM ERASERS
QUV-T8/2T ($97.50) is an industrial quality eraser.
designed in a steel enclosure with a 5" wide tray. UV in-
dicator lens, antistatic pad. 60 minute rugged timer and
safety interlock swilch are standard. Capacity is 24
EPROMS, 15-20 minutes erase time for 15 EPROMS.
QUV-T8 / Z ($124.95) Similar to QUV-T8/2T (with 40%
faster Erase Time)

QUV-T8/2N ($68.95) Same as the QUV-T8/2T version
without the timer and safety interlock switch.
QUV-T8/1 ($49.95) Economy model in a molded two
part plastic case. Erases 15 EPROMS in 15 minutes.

*MCS48 is a registered trademark of intel Co.

PROMPRO-7*

SERIAL RS-232 STAND-ALONE ...... $489.00
MCS-48* FAMILY PROGRAMMING WITH PROMPRO-7!
PROMPRO-7" is an intelligent self-contained unit, ideally
suited for enginneering development, or for field ser-
vice & produclion. It can program and verity a wide
variely of 8K to 128K EPROMS. This unit has a 32K (4K
BYTES). internal RAM Butter that could be accessed by
the user through a computer or terminal. This unit can
also program the micro chips such as the 8478, 8749, 8751,
8741, 8742 8755. The price includes all modules up o 32K
EPROMS & The 8748 & 8749H Micros. Upload/download is
done by either Motorola or Intel Hex format.

PROMPRO-8™

SERIAL RS-232 STAND-ALONE ...... $689.00
This extremely versatile programmer has as much as
128K (16Kx8) of intemal RAM dedicated to the EE/
EPROMs. This RAM buffer can be accessed either
through a computer terminal, or by user target system
(EPROM emulation). PROMPRO-8 8 digit alphanumeric
display prompis user with the sysiem messages. A
keypad option is available for standalone editing. An
impressive range of devices are programmed (as stan-
dard feature).

1.IBM PC

5. TEKTRONICS 8002

AVAILABLE SOFTWARE DRIVERS
2 APPLE Il 3 MDSISIS 4 CPM
6. ATARI 7.TRS80 COLOR 8 FLEX

LolG{1clAfL

LOGICAL DEVICES, INC.

1321-E NW. 65th PLACE - FORT LAUDERDALE. FLOKIDA 33309

TEL (305) 974-0967 - TWX.: 510-955-9596

DISTRIBUTORS WELCOME FOR QUALIFICATIONS
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first talked me into trying my own
programming in BASIC, one of the
things that drove me nuts was the
“redimensioned array error.” That is:
in early BASIC (and many late-model
versions for that matter) you must tell
the machine the size of any array, and
you must do that one and only one
time; any subsequent attempt to
change the array size gets the error
message.

When CBASIC, and later Compiled
CBASIC (otherwise known as CB-80
and CB-86), first came out, a major
feature was dynamic array dimension-
ing, i.e., you could dimension any ar-
ray as often as you wanted to. There
are lots of advantages to this. It saves
memory and frustrations.

Of course, any data in the array will
be lost if you redimension it. That's
only to be expected. Alas, it isn't
automatically lost; that is, if you have
string variables stored in an array and
redimension it, the strings are still
out there in memory, only now
there’s no way to get at them, not
even to erase them. Some versions of
BASIC have a “garbage collection”
feature, which is a little subprogram
that every now and then goes
through memory to see if there are
lost strings it can erase to reclaim
memory. Some don't.

With Compiled CBASIC, according
to the instructions, you have to do
something nonintuitive to get rid of
those strings:

1. Declare a string variable. Say
NULLS, for example.

2. Never define that variable. (I
presume the default is “”, but the
documents never say.)

3. Set each element of the string ar-

ray equal to NULLS.

Dimension the array to 0.

5. Redimension the array to the new
value.

b

That’s complicated, but you can see
that it saves the compiler a lot of
work. Alas, there’s no way for you to
get out of doing your part of that
work. Compiled CBASIC has really
excellent functions, comparable in
some ways to Pascal functions and
procedures, but you cannot pass an
array to one of them as a parameter.

Circle 463 on inquiry card. ee=p



WASHINGTON (UPI) — The U.S. Air Force/NASA have
developed an experimental spacecraft given the title XTM. Due
to the vague description as to the design or purpose of the XTM,
the press is still in the dark about many aspects of the craft or

| its intended mission. It has been discovered, however, that at
least three pilots have been lost in the current flight testing pro- i
gram of the mysterious, ; N ;

1BM PC and XT, Apple I+ and lle, Commodore 64, Atari, and TRS-80 are registered trademarks of i Begjﬁ
1BM Corp., Apple C. Inc., Ce dore Busir Systems Inc., Atari Inc., and Tandy Corp. respectir;eln
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THE BUFFER DID IT.

Who Stole The 1500 Letters
From The Computer?

Let’s just say you’ve got to
send a letter to 1500 different
people. Would you like to
spend 22.5 hours* or
60 seconds of

computer \éaﬁ“%

time? DS S
With & «6-\)@;*”&.\0 27

a garden- % 3% e&,d\

variety % st 4

buffer, the b 1

computer has * -

to mix, merge

and send 1500

addresses and 1500 letters to the

buffer. Trouble is, most buffers
only store about 32 letters. So after
32 letters, the computer’s down
until the printer’s done. Altogether,
you’re talking 22.5 hours.
In the case of our new (not to
mention amazing)
Sut theye . ShuffleBuffer,

that's ¢, " computer time
majl s, is 60
Celieye ;, - CUPLS, repo  seconds

Gian't e 5. ?u'd love my flat.

e o Just give
ShuffleBuffer one form letter and
your address list, and it takes care
of the mixing, the merging, and the
printing. But that’s not all
ShuffleBuffer’s stolen from the
computer. Oh, no.

Who Changed and
Rearranged The Facts?

Again, ShuffleBuffer’s
the culprit. You want
to move para-

buffers offer By-Pass; the ability to
interrupt long jobs for short ones.
But only ShuffleBuffer has what we
call Random Access Printing — the
brains to move stored information
around on its way to the printer.
Something only a computer could
do before. Comes in especially
handy if you do lots of printing.

Or lengthy manuscripts.
Or voluminous green
and white spread (¢ %"
sheets. And by the

way, ShuffleBuffer * .
does store up to

128K of information

and gives you a

By-Pass mode, too. A

And Who Spilled The
Beans 239 Times?

Most buffers can’t
tell the printer to
duplicate. If they can,
they only offer a
start/stop switch,
which means you’re
the one who has to
count to 239. Turn
your back on your
buffer, and your
printer might shoot out
a room full of copies.
ShuffleBuffer, however,
does control quantity.
Tell it the amount, and
it counts the copies.

By itself.

So,What’s The Catch?

There isn’t any.
Sleuth

graph #1 , around. {

down » G You won’t

where o ® find another

#3is? ¥ » - buffer that’s as slick a
Want ¢ : A character as this one.

toadd a 0% s\)oc"’c’s' You also won’t find one that’s
chart or Lo friendly with any parallel or serial

picture? No

problem. No mystery, either. Any
buffer can give you FIFO, basic
first-in, first-out printing. And some
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computer/printer combination.
This is the world’s only universal
buffer.

With a brain.

i {(qﬁ i N
o

Who Wants You To Catch
A ShuffleBuffer In Action?

You guessed it. We do. Just go to
your local computer dealer and ask
him to show you a ShuffleBuffer at
work. Or, you can call us
at (215) 667-1713, and

we’ll clue you in on

all the facts directly.

=

o

e

© i, ¥
oo o o
Y
oL
N v e
PQ G\BNS
* Based

on an average
4000 character letter
w o & 128K buffer.

(2 ShuffleBuffer

The Buffer with a Brain

@ Interactive Structures Inc.
146 Montgomery Avenue
Bala Cynwyd, PA 19004
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If you could, it would be easy to write
a “Kill String Array” function to do
all that. Oh, well.

The problem comes when you
forget and never dimension the array in
the first place. Unlike Microsoft
BASIC, CBASIC has no default array
size. It doesn’t even default to 0! The
result is a terrible bug in your
program.

If you leave an undimensioned ar-
ray in a Compiled CBASIC program,
the compiler won't find it. Your pro-
gram will compile fine. It will run,
too, until you try to do something
with that array, at which point the
whole system goes off into the land
of lost bits. There’s no error message.
However, nothing whatever is hap-
pening, and nothing you can do
(other than to reset the machine) has
any effect. This can be frustrating,
and indeed it took me half an hour
to figure out what had gone wrong
with a simple modification to my
Minimum Data Base.

I suppose it’s not too high a price
to pay for dynamic redimensioning,
but it’s sure frustrating if you don’t

think of it.
Actually, it's worse than that.

There’s no range checking in Com-
piled CBASIC, meaning that if you
exceed the boundaries of an array,
you don't get the “Subscript out of
Bounds” error you'd expect. It just
hangs up the machine so that you
have to reset. That is too high a price
to pay.
Example:

REM A program to test arrays

Integer i,

Real a(2)

Dim A(2,2)

FORi =1TO3

FORj =1TO 2
A =1+ ]

Print “Watch it crash”; A(i,j)
NEXT
NEXT

This will hang up as soon as the
boundary of the array is exceeded.
However, it hasn't told you why; it
just stops the machine. This is
enough to drive you crazy and is a
real fault in Compiled CBASIC. Bet-
ter you should use Modula-2, and I
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intend to convert all my programs
from CB-80 to Modula-2 as soon as
possible.

JRT Pascal Yet Again

[Editor’s Note: Alas. At press time, BYTE
was notified that [RT Systems (45. Camino
Alto, Mill Valley, CA 94941) had filed for
chapter 11 bankruptcy on November 18, 1983.
This is not a complete liquidation, but a “re-
organization.”” We thought the JRT delivery-
problem saga had come to a conclusion in the
April 1983 BYTE (see “Open Correspondence
on JRT Pascal” Letters, page 18). Shortly
thereafter, the number of complaints began to
slow down—but scattered grousing continued.
In any event, the slow delivery of the $29.95
software deal of the century most likely will
be slowed down even more.]

I'm getting weary of the accusation
that I've said bad things about JRT
Pascal because the BYTE advertising
staff pressures me on behalf of
publishers who charge a great deal
more than JRT’s $29.95.

For the record: I have never heard
one word from the BYTE advertising
staff suggesting that I make any
modifications in my column
whatever, and the only time the
editorial staff asked me to change
something was because they feared
a lawsuit. On that one occasion, I
modified one sentence, and even
then I retained the substance of my
remarks, changing only the tone.
Blame me for my columns, or blast
me for my opinions, but do not ac-
cuse me of petty cowardice.

I reviewed one of the 2.x versions
of JRT Pascal, and I was not im-
pressed. Since then I have received
many letters from users concerning
version 3.0, and the consensus is that
if you can get version 3.0 you will like
it.

Flat statement: JRT Pascal version
30 is a bargain at $29.95. Qualifica-
tions: it’s a bargain in comparison to
a lot of stuff on the market, and its
value depends in good part on what
you intend to do with it. If what you
want is a fast-compiling nonstandard
p-code language that works quite
well and has no more anomalies than
languages selling for 10 times the
price, by all means send in your
$29.95. You must then be prepared to
wait, but the odds are reasonable that
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you'll eventually get more than your
money’s worth.

Indeed, as a language for writing
real programs intended for the CP/M
2.x operating system, JRT Pascal is
considerably better than “real” Pas-
cal. If I had to write a number of rea-
sonably sized programs, and I in-
tended to stay with the CP/M 2.x
operating system and not transfer the
programs to anything else, I might
well choose JRT Pascal as the lan-
guage to write them in.

If I wanted to get some idea of the
flavor of Pascal, and I didn’t want to
spend much money, I'd certainly get
JRT Pascal 3.0.

JRT Pascal 3.0 has fixed most—not
all, but most—of the bugs that
plagued the earlier versions. As a
programming language, it’s com-
parable to Sorcim’s Pascal/M in both
ease of use and speed of compilation.
The execution speed is comparable to
any other p-code (intermediate code)
Pascal, including UCSD Pascal. Like
Pascal/M (but unlike UCSD Pascal),
there’s no integration of editor and
compiler, but of the three, I'd about
as soon use JRT Pascal as either of the
others for production work.

The bugs that are left are, according
to my correspondents, fairly
harmless or very subtle. Since the
professor who (in a letter praising JRT
Pascal) spoke of the “subtle” bugs
didn't tell me what they were, I can
only guess at what he meant. One
bug I found was a failure to compile
a program because it had the follow-
ing line:

{a comment} (*another comment*)

which was intended to illustrate the
principle that you could use either
kind of comment marker in a Pascal
program. Standard Pascal (including
both Pascal/M and Pascal/MT +) will
compile that, since standard Pascal
doesn’t recognize physical lines.
There are other nonstandard
features to JRT Pascal. For example,
in the case above, the compiler didn't
even attempt to work on the pro-
gram; it simply told me there was an
“unclosed comment.” That is not a
standard Pascal error message.
Another JRT problem can be

caused by multilayed procedure
nesting and indirect recursion. Most
users won't find this a problem.

JRT Pascal does not format
numbers in the same way as either
Pascal/M or Pascal/lMT + (which don't
format them the same way either).
Thus, the same program will have a
different output depending on which
compiler you use.

I deliberately took out some
semicolons in a JRT 3.0 program. The
compiler dutifully reported “; ex-
pected”. Alas, the standard Pascal er-
ror messages are “Error #6 Illegal
symbol (possibly missing “;* on line
above)” and “Error #14 ‘;’ expected
(possibly on line above).” Perhaps the
JRT error reporting system is better
than Niklaus Wirth’s, but it isn’t the
same.

JRT is worth playing with. It’s
cheap for the compiler alone, and
you get a bunch of useful utilities
with it. AsI've said many times, I like
the price, and I wish other publishers
would drop their prices to something
reasonable. JRT has a lot of satisfied
users. Indeed, it may in many ways
be more useful than “real” Pascal
However, that doesn’t make JRT into
standard Pascal.

In addition, JRT Systems got far
more orders than it was geared up to
fill. T have lots of letters from readers
who ordered JRT Pascal and received
nothing, neither software nor
acknowledgment of order, for
months. Sarah Smith, of Lisp
Machine Inc., sent in an order in
December, had the check cashed in
January, got an acknowledgment of
order in March, had them refuse to
check the order in May, complained
in June, and in August received a
form letter stating that it couldn’t find
the order and wanted a copy of
canceled check or bank-card bill. (The
form letter offered to refund the
money once proof of payment was
furnished.)

Ms. Smith, like me, is a profes-
sional; the time it would take to get
a copy of canceled check or bank-card
bill would chop pretty deeply into the
bargain value of JRT Pascal.

Thus, fair warning: JRT Pascal 3.0
works and has enthusiasts I respect.
The manual is well written, and there
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THERE WERE SPREADSHEETS...
NOW PROFIN GOES BEYOND.

If you're a very busy person wondering why it
should take hours to set up the mathematical calcula-
tions for financial analysis on a microcomputer, the .
answer is it shouldn't. '

If you think there should be some way to see
income statements, interest schedules, capital
expenditure reports, tax schedules, return on equity,
discounted cashflow, and balance sheets without
spending days laying out a spreadsheet, you're right —
there should.

In fact, there is! It's Profin™

MATCHING THE TOOLTO THE JOB.

From now on, using a universal spreadsheet to do
the highly specific work of financial analysis will be
considered just fun for hobbyists.

But, if you're a business person withlittle computer

experience and even less spare time, you can quickly .
and easily use Profin to figure forecasts and budgets, -

return on equity, discounted cashflows, net present
values, capital expenditure, interest calculations,
depreciation comparisons and taxation scheduling—
with the reports laid out for you automatically.

FINANCIAL REPORTS IN MINUTES.

Because Profinis menu-driven, yousimply answer
a series of questions. You can complete your analysis

Circle 48 for Dealer Inquiries. Circle 49 for End-User Inquiries.

in 30 minutes, or change prices, costs, inflation rates,
interest rates, capital costs, and foreign exchange
rates, then immediately see revised reports.

In the beginning, spreadsheets were great. At
least, they were all we had. Now there’s more, with
the specialized tool for a specialized job: Profin.

Available under $300 for CP/M-80, MS-DOS,
and IBM PC-DOS from your local retailer or from

- most distributors.

Also available: Planfin™ For sales, marketing

- and other executives who just want simple forecasts
- and budgets without detailed capital and loan analysis,

Planfin gives you operating income statements plus

net income and discounted cashflow reports in less
than 15 minutes. Under $200.

BlulslinJels|s 4

[J Please send me more information about how Profin and
Planfin beat the spreadsheets for budgets and forecasts.

Name

Addyess

City/State/ Zip.

Computer Brand Owned or Planned to Buy

Mail to: Business Software, Inc.
12021 Wilshire Blvd. #194 Los Angeles, CA 90025



are a lot of goodies that come with
the program. However, if you order
the program and don't get delivery,
do not complain to BYTE or to me.
Just be patient, and keep trying.
Eventually you'll get satisfaction. At
least you can continue to hope so.

I've heard that Mr. Tyson of JRT
Systems is working on a Modula-2
compiler. I wish him well at it, but I
do hope he’ll pay more attention to
the language standards than he did
with his Pascal.

[Late addition: Borland’s Turbo
Pascal, for $49.95, is standard, pro-
duces native code (rather than p-
code), and has a built-in editor. More
next month, but it looks pretty good.]

BDS C

BDS C is a healthy subset of the C
programming language. It uses some
nonstandard library implementa-
tions; in that sense, it has some
similarities to JRT Pascal.

The remarkable thing about BDS C
was that it could be done at all; before
Leor Zolman wrote his compiler,

there was no C language for the 8085
or Z80 machines; at least, nothing
that compiled in reasonable time and
had most of the features of real C.
Once Zolman showed that it could be
done, a number of other outfits got
into the act.

Zolman has anew version, 1.5a, of
his C compiler. This one works only

BDS C’s major
advantage is that it
compiles faster than

any other 8-bit C
compiler and finds
most trivial errors in
seconds.

with CP/M 2.x; anyone still running
CP/M 14 can't use it.

There is an improved floating-point
package. Source code for most library
routines is provided. The documents
have been somewhat improved, but
fair warning: the BDS C documents
are not an introduction to the C

language. You'll need both Kernighan
and Ritchie (The C Programming
Language) and some other good in-
troductory book if you don't know
how to use C.

There’s a good index and a fair but
improvable table of contents. The in-
structions for using BDS C, assum-
ing you know something about pro-
gramming in the C language, are
clear.

BDS C’s major advantage is that it
compiles fast; faster than any other
8bit C compiler. Furthermore, it
finds most trivial errors in seconds.
It’s not the lowest-priced C compiler
on the market, since Q/C is $99. At
$130 postpaid (from Workman and
Associates), though, it's still a
bargain.

In addition, there’s a debugger, a
library manager, and other goodies.
There’s a good overlay or “swapping”
system so that you can write and run
really big programs in BDS C. BDS
C purchasers are encouraged to join
the BDS C User’s Group; the User’s
Group distributes a lot of interesting

GRAPHICS-PLUS is a field installable enhancement board for

GRAPHICS-PLUS

an enhancement

| For 219 Terminals

' Northwest

from

Digital Systems

~* Tektronix? 4010 Compatible Graphics
‘e 512 Horiz by 250 Vert Resolution
¢ 80/132 Col and 24/49 Line Text Displays
¢ Seven Page Off-Screen Text Memory
¢ Menu-driven “Plain English” Set-up Mode
.16 Programmable Keys- 128 Chars Each
_* Optional Hardcopy Port

the popular Zenith! Z19 video terminal adding many power-
ful features found only on terminals costing much more.

GRAPHICS-PLUS provides Tektronix2 4010 compatible vector
drawing graphics, VT100% compatible 80 and 132 column

. display : formats, off-screen. scrolling: memory, . program-
mable function keys, “Plain English” menu-driven Set-up
mode, and a host of other enhancements. Installation can be
accomplished within 15 minutes using only a screwdriver.
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» Simple Field Installation

.GP-19 Upgrade for Z19 Terminal S
219 Te.rmjrjoy With GP-19 Installed
Norfhwés1 Dfe]ifel! Sysféms
P.O. Box 15288, Seattle, WA 98115 (206) 362-6937

1 TM Zenith
2 TM Tektronix
3TM DEC

849
S 1495
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Score another
first f

A lot of people who've never g
heard of ACE's impressive record
of firsts in multiprocessing are about
to sit up and take notice. Why?

It's our latest wonder: Multipro-
cessor CP/M Plus?*

ACE has developed a linkup be-
tween its powerful multiuser micro-
computer, the Discovery, and the
fastest and most powerful version
of CP/M* ever marketed.

The result is a multiprocessor that
does more than just emulate CP/M
or rely on a lesser operating system
that's “CP/M compatible.” It
actually delivers pure CP/M (either
CP/M-86* or CP/M Plus) to any of
Discovery’s up to 16 on-line users.

With easy command line editing,
quick file accessing through user-
defined automatic search paths and
comprehensive “help menus,” CP/M
Plus is as friendly as they come —
and with big performance extras.

Like large files, directory hashing,
data buffering, time and date
stamping, and an extensive utility
set that can accept English words.

All of which means that ACE's
linkup with CP/M Plus will
continue to give Discovery owners
access to the largest selection of
applications software in the world
for years to come.

That's something to think about.
Because who wants a multiuser
system that’s friendly and powerful
today but unfriendly tomorrow
when new software using CP/M

Multi

MULTIPROCESSOR

CP'M Plus:

Plus features hits the scene?

Our latest triumph is just one of a
line of firsts.

ACE pioneered multiprocessing
for microcomputers back in 1979
when we introduced a Discovery
featuring what was then the
revolutionary concept of dedicating
a CPU to each on-line user.

Two years later, we moved
further ahead of the pack with our
next singular feat: the first user-
processor on a single board, the
dpc-180% Everything was there:
memory, CPU, serial I/0.

Nice.

Which made our 1982
breakthrough — the amazing 16-bit
dpc-1867 mated with CP/M-86 —
seem like business-as-usual to us
even though it caught the
competition flat-footed.

With room to grow from 128K to
1MB of expansion memory, and
designed for systems also using our
8-bit board, this breakthrough let
individual users tap into either 8- or
16-bit computing power with one

central Discovery unit.

And because each Discovery
ystem is controlled by our own
dpc/os? tried and proven in more
than 10,000 Discovery and OEM
installations around the world, any
user on line can take advantage of
interprocessor communication, file
and record locking, fully managed
multiple printers, private direc-
tories, plus many other features.

So what little wonder does ACE
have up its sleeve now? Stay tuned.
Because soon you'll hear the news
about our Concurrent CP/M-86%
which will give the owners of our
Discovery all the benefits of 16-bit
computing power, CP/M’s compre-
hensive software selection, and
efficient multi-tasking capabilities.
So each user can get several projects
underway with a few quick taps on
the keyboard.

Meanwhile, it'll be business as
usual for ACE, keeping ahead of the
crowd while turning out the best
multiuser multiprocessor micro on
the market, backed by one of the
best nationwide service networks
you could hope for.

So if you're a computer dealer,
distributor, or systems house who
wants to join the group that scores
high with a multitude of users, just
give us a call at (800) 821-6596.
(In California, it's (213) 351-5451.)
And do us a small
favor. Tell us you've
heard of us.

AGTIDNGOMPUTER 1

The Multiprocessing Company.

Action Computer Enterprise, Inc. (Corporate Headquarters): 430 No. Halstead St., Pasadena, CA 91107. TWX 910-588-1201 ACTION PSD
ACE/Europe: Boschdijk 189, Box 1275, 5602 BG, Eindhoven, Netherlands, Tel. 040-452658, Telex 51767 ACE E NL ACE/Asia, G/Floor Lee Wah Mansion, 171-177 Hollywood Rd, Hong Kong,
Tel. 5-441692 or 5-442310, Telex 75332 PACIC HX Canada: Future Electronics, Inc., 237 Hymus Blvd., Pt. Claire, Quebec H9R5C7, Canada, Tel. (514) 694-7710, Telex 05-823554.

*CP/M Pius, CP/M, CP/M-86, and Concurrent CP/M-86 are either trademarks or registered trademarks of Digital Research, Inc. / *dpc-180 and dpc / os are registered trademarks of Action Computer Enterprise, Inc.
Serviced nationwide by Bell & Howell Company
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programs and utilities.

All in all, BDS C is a reasonably
priced way to get involved with the
C programming language, or even to
find out whether you really want to
learn it. In my view, C is more useful
on 16-bit machines, and I'm on record
as saying I think Modula-2 is a more
interesting language. On the other
hand, alot of people don't agree with
me. You can certainly write some
useful programs in BDS C; one of the
most useful programs I own is a text
comparator that one of Leor’s friends
wrote for me.

Once More, the Epson

When the Epson QX-10 computer
first came out, the company was still
evolving both hardware and soft-
ware. I had a very early model,
shipped long before Epson began
selling the machines, and there was
always some question of whether my
system was truly integrated, especial-
ly when I had some real problems
with the Valdocs software that comes
with it.

The people at Epson couldn’t have
been nicer about it. The other day
they sent out a systems-program-
ming manager, who brought a new
machine straight out of stock. We
swapped.

I also have the new Valdocs soft-
ware, version 1.18, which has a
number of new features and is also
considerably faster than the old
Valdocs.

Alas, it doesn’t have all the prom-
ised features of Valdocs, and ap-
parently it retains some un-
documented features as well.
Moreover, although the new Valdocs
is fast, it's notfast enough for me, my
wife, or my assistant. In particular, it
is not designed to be used as a
substitute for an office machine. It
simply takes too darned long to get
a business letter out using Valdocs.
Just getting the envelope addressed
can take a full minute or longer.

Moreover, the FX-80 printer that
came with the Epson QX-10 is not
designed for use with letterhead or
other single-sheet-feed paper. If you
use a Micro Peripherals Printmate 99
printer with the Epson, that will
solve one of the problems, but the

Valdocs software doesn’t know how
to make use of the 99’s best features,
so that’s not so useful either.

Valdocs might not be so bad if you
use only tractor-feed paper, no let-
terhead, and you’re mostly writing
documents, not letters. It does have
some good features, although you'd
better get used to being patient.

Were at the moment installing
Write on the Epson QX-10; we'll have
versions for both the Valdocs and the
regular Teletype-layout keyboards.
Write will, of course, run under
CP/M, not TPM and the Valdocs soft-
ware, and it won’t have all the cross-
index features and other nifty con-
ceptions Valdocs attempts. Our pre-
sent version of Write probably won't
be able to take advantage of the bit-
mapped screen and other goodies
that the QX-10 hardware features.
WEe'll see.

Meanwhile, my opinion of the
QX-10 remains: the hardware is fine,
and if Epson ever gets software wor-
thy of it, it will have a nice little
machine. On the other hand, does
the industry need yet another Z80
computer for more than $2500,
especially if there’s no software to
take advantage of the unique hard-
ware features of the QX-10? If Epson
had released the QX-10 with ap-
propriate software a year ago, it
would have been competitive; I don't
think it is now.

I've also seen no reason to change
my opinion about Valdocs: noble
idea, but too ambitious for the
machine. To get all the features
Valdocs offers, you need both a bit-
mapped screen (which the QX-10 has)
and a fast 16-bit or larger CPU (which
the QX-10 doesn’t have). I've a great
deal of admiration for what was ac-
complished with Valdocs, but I can-
not in good conscience recommend
it to anyone who has actual produc-
tion work to perform. It's just too
darned slow.

There’s one more difficulty.

Valdocs is slow in large part
because Epson wanted it to be user-
friendly; but alas, this wasn't even
managed completely. If you get disk
errors, Valdocs can report things like

Error 01 Disk B Retry Y/N?

Circle 375 on inquiry card.

Less
forYour
Money

If you do word processing on
your personal computer, you
probably know that there are
many programs for sale to help
you with your spelling. But the
biggest spelling error you'll ever
make is paying too much for your
spelling correction software. The
Random House ProofReader

ives you less for your money -
ess trouble, that is, and fewer
spelling errors. The Random
House ProofReader is based on
the world famous Random House
Dictionary. It contains up to
80,000 words, depending on
your disk capacity. You can add
new words with the touch of a
key. It shows you the error and
the sentence it’s in. It instantly
suggests corrections. It even re-
checks your corrections. And it
costs half as much as other
programs with far less power. The
Random House ProofReader is
compatible with all CP/M 2.2%,
MS-DOS® and IBM Personal
Computer® systems.

Proof Reader
S50

For orders or information, see your

local dealer or call 505-281-3371.

Master card and VISA accepted. Or write
Random House ProofReader, Box 339- B,
Tijeras, NM 87059. Please enclose $50
and specify your computer model,

disk size and memory.

Random House and the House design are registered
trademarks of Random House, Inc. CP/M is a regis-
tered trademark of Digital Research, Inc. IBM and IBM
Personal Computerare registered trademarks of
International Business Machines, Inc. MS-DOS is a
registered trademark of Microsoft, Inc.
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"“They're obviously not using the ET! Project Control System”

The ETI Project Control System
Helps you keep All the pieces and
people In Place, On Time

and Within Budget

The ETI Project Control System is a
visual project management tool. It allows
the user to divide large, complex proj-
ects into individual tasks and operations.

Based on the proven CPM and PERT
methodologies, the ETI Project Control
System is available now and easy to use.

Compatible with IBM Personal Com-
puters®, it offers uncluttered displays,
extensive user flex- *k
ibility and a suggested$2 9 5
retail price of only ®

With a few keystrokes, the ETI Project
Control System user can draw a task chart
to fit nearly any project. Each task may
include name, duration, capital cost, labor
cost, overhead cost, person(s) responsible,
manpower requirements or manpower mix,
amount completed, starting and ending
dates (including early and late dates) and
a narrative description.

In addition to the task chart, which
graphically shows task relationships and
sequence, the ETI Project Control System
features several management aiding dis-
plays. There are schedule charts that show
the critical path, scope and complexity
of the project. There are also personal
schedules for individuals or equipment,
assignment lists and charts that show
either budgeted or actual costs.

A change made in one chart is simul-
taneously made in all the charts. This
feature can quickly and graphically show
the schedule implications of any change
in the project plan.

The ETI Project Control System puts the
user in control. The information entered is
not subject to any pre-set program of analy-
sis. The user decides what variables are
important and chooses the level of detail.

Better understanding and control
of complex projects is only one result of
using the ETI Project Control System. It
can also help find schedule threats and
test alternatives, or seek the best cost/time
tradeoffs. As a communications tool, the
Project Control System can be of great
benefit. All displays are “what you see is
what you get" Data developed and col-
lected with the program can be printed and
circulated in the same form as displayed
on the screen.

The ETI Project Control System can
help make you a better manager. Circle
our reply number for more information.

PROJECT
E I lCONTROL
SYSTEM

ET! e 5848 EXECUTIVE DRIVE
LANSING, MI 48910 e (517) 887-2480

*Requires IBM Personal Computer 128K of RAM, monochrome display, one disk drive, PC-DOS. IBM and
PC-DOS are trademarks of International Business Machines.

**Includes program diskette and User Manual. Price subject to change without notice.
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and if you hold down the “Y” key
very long, it will give the same
message a number of times, since
Valdocs features a large type-ahead
bulffer.

You can also get “Error FF” and
other such cryptic messages. Now
agreed: that’s no more mysterious
than the infamous “BDOS Error on
B: Bad Sector” or such like; but it’s
certainly no less frightening to the
naive user, and if you learn CP/M'’s
error messages you've learned
something about CP/M and other
small machines. Learning what
“Error FF” is teaches you nothing
but Valdocs.

Conclusion: if you want yet
another Z80 CP/M machine, the
QX-10 will do, but there are probably
better deals pricewise. The unique
features of the QX-10 are im-
plemented only in Valdocs, but alas,
that’s so slow that despite my en-
couraging him to use a computer (he
has an Osborne at home), my
editorial assistant prefers a Selectric
typewriter for just getting the work
done here.

Ilike the bit-mapped screen, which
lets boldface words appear on the
screen in boldface (as well as on the
output copy), and I like a lot of the
other features of the QX-10; if Epson
ever gets software worthy of the
machine, it'll have something really
great.

As of October 1983, it doesn't.

Rana

If this were a news column, this
item would have to be the lead. Alas,
by the time you read this in January
others will have printed it first.

Not long ago I went out to Rana,
an outfit that makes really advanced
disk drives for popular machines like
the Apple and the Atari. I brought
home some of the drives, which we
installed on our Apple and Atari
machines, and waited for the boys to
report, since those are their machines
and they’re out in back where I don’t
see them often.

Their report is wild enthusiasm.
Don’t get standard Apple drives. Get
Rana’s package, which includes a
new disk-controller card and a whole



MicroAge

“THEIR ENTHUSIASM ABOUT OUR GROWTH
IN ALASKA WAS CONTAGIOUS...IN LESS
THAN TWO YEARS WE'VE EXPANDED INTO
FOUR COMPUTER STORES!”

“MicroAge’s enthusiasm was catchmg' The same can do energy that
started MicroAge during the pioneering days of microcomputing is
now a matter of company policy.”

“Plus, MicroAge helped us get key product lines for Alaska!”

“We're believers in MicroAge. Their mdustry fenowledge and
mstght into recent product developments has given us the flexibility
to think and react Before 113 competltwn does. We started with 4
people in a smgle store in 1981 .now we have 4 stores and 26
people.”

“At MtcroAge they, speak our language success!"

@L e

Tom Hunter
MicroAge Franchisee

MicroAge franchisees Jay Wisthoff and Tom Hunter shown w elevideo products. Circle 243 on inquiry card.




Items Reviewed

CB-80

CB-86

Digital Research

POB 579

Pacific Grove, CA 93950
(408) 649-3896

Eagle 1600

Eagle Computer Company
983 University Ave.

Los Gatos, CA 95030
(408) 395-5005

Epson QX-10
Epson America
23155 Kashiwa Court
Torrance, CA 90505
(213) 534-0360

Janus/Ada D-Pak
RR Software

POB 1512
Madison, WI 53701
(608) 244-6436

JRT Pascal

JRT Systems

45 Camino Alto

Mill Valley, CA 94941
(415) 388-0530

Turbo Pascal

$500
$600

1620 $4495
1630 $6995
1640 $8995

$2995

8080 $500

8086 $700

$29.95

$49.95

Rana Disk Drives Elite 1 (Apple) $379
Rana Systems 1000 (Atari) $449
21300 Superior St.

Chatsworth, CA 91311

(213) 709-5484

Repton $39.95
Spider City $39.95
Sirius Software Inc.

10364 Rockingham Dr.

Sacramento, CA 95827

(916) 366-1195

Slicer Computer $1075
Slicer Controls/Computer

2543 Marshall St. NE

Minneapolis, MN 55418

(612) 788-9481

Sweet-P Plotter $795
Enter Computer

6867 Nancy Ridge Dr.

San Diego, CA 92121

(619) 450-0601

Write $239
Minimum Data Base $49.50
BDS C $130

Workman and Associates
112 Marion Ave.
Pasadena, CA 91106
(213) 796-4401

Borland International
4807 Scotts Valley Dr.
Scotts Valley, CA 95066
(408) 438-8400

bunch of stuff. It all works faster than
standard Apple, with fewer loading
errors. It works with the Applicard
CP/M converter card, too.

We never had any other disk drive
for the Atari, butI can testify that the
Rana Atari drive works flawlessly on
our Atari 800, loading Repton and
Tank Attack and other games (on
which more another time) and repor-
ting all kinds of information that the
Atari standard drives don't.

However, I'd have waited for a less

exciting month to write all that, disk
drives for my popular computers not
being my major area of interest, if the
Rana people hadn’t showed me what
they're up to out there, which is no
less than the demise of the hard disk.

Rana will very shortly sell you a
5%-inch floppy disk that holds 2.5
megabytes formatted.

That'’s a lot. Syquest will for $90 or
so sell you a “hard-disk cartridge”
system that holds 5 megabytes.
Rana’s system requires preformatted

disks, but the disks will sell for $15
at first, less later, so that expense is
hardly a problem.

The Rana system puts “burst
tones” on either side of the data
tracks on the disk. These tell the disk
head precisely where the track is,
meaning the track can be narrower,
and the tracks can be closer together,
so that distortions of the media won't
give you bad sector errors. If you
want to know more about the
technology, read something

ONLY SYSTAT HAS THE‘ POWER,

SPEED, AND ACCURACY OF MAINFRAME

STATISTICS PACKAGES.

MS-DOS, PC-DOS, CP’M, UNIX"
SYSTAT, INC. 1127 ASBURY AVENUE EVANSTON, IL 60202
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INTRODUCTORY PRICE $399

(312) 869-7282
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COLOR DISPLAY

“What a feeling!” That’s
just how you'll feel know-
ing you've purchased an
IBM-compatible Personal Computer with full color graphics
capability at a price far, far below anyone else.

Not only does the Handwell PC outperform everyone in
price, but it comes loaded with standard features that some
competitors don’t even offer as options.

Due to its eight expansion slots, you'll be able to upgrade
your Handwell PC with many add-ons and options today
and tomorrow, thus making it obsolescence-
proof. When buying the Handwell PC, you
will be able to take advantage of the enor-
mous, off-the-shelf software library written
for the IBM PC — thus accessing some of
the finest user-friendly software available.
All-in-all, the Handwell can, by combining
quality, performance and unbelievable price,
offer you a truly high-performance PC at sub-
stantial savings. So, stop and smell the roses
along the way and see how sweet it is!

Monitor not
included in
price shown

Simulated
Display

STANDARD FEATURES: e Full Graphics capabilities (640 dots x 200 lines)
¢ 128K Ram (expandable to 256K) e Two RS232 Serial Ports e One parallel printer port
o Color Display Card e Fully detachable, IBM-compatible Keyboard e 8 Expansion Slots
® One 5%-inch Floppy Drive (327Kb-formatted) e MS-DOS Operating System
(MS-DOS 2.0 and CP/M compatible) e 8088 Processor e Spooler (part of system
memory, can be used as a printer buffer) ® Real Time Clock and Calendar

*IBM is a registered trademark of International Business Machines

'CP/M s a registered of Digital . Inc.
? *MS-DOS is a registered trademark of MicroSoft, Inc.
h Handwellcop. " Dealer and OEM inguiries invited
4962 E| Camino Real For further information call
Los Altos, CA 94022

415 962-9265 800-821-3628
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technical; I'm more interested in the
implications.

RAM disk, i.e., a way to fool your
system into thinking a lot of memory
is a disk drive, is becoming standard
on most advanced systems like Sage
and Compupro and will be standard
on all systems in a few years. Pion’s
Interstellar Drive and Semidisk
already offer ways to put battery
backup on your RAM disk, making
it pretty secure; once again, that will
be standard one of these days.

With a megabyte of RAM disk and

floppy disks holding 2.5 megabytes,
many of the advantages of Win-
chester hard disks simply go away.
After all, hard disks are not as reliable
as floppies. They are subject to prob-
lems when there are extreme humidi-
ty variations. They don't like shock
and vibration. They have to be “back-
ed up,” which is to say you want
copies of what’s on them, and that
takes time and has to be done. Their
major advantages are speed and lots
of storage.

I don’t make it as a flat prediction,

Professional Graphics at Practical Prices

Add our Imaginator™ graphics upgrade card to your H/Z-19 termi-
nal or H/Z-89 computer. It's quick and easy. You gain intelligent,
highly efficient graphic display capabilities proven in countless
Heath/Zenith terminal and computer updates.

Check Imaginator’s special features:

[1 High resolution 504 x 247
[0 Accessible through any

[J Mix text and graphics
(7] Tektronix® 4010-4014

but I do put it as a subject for
thought. Given lots of RAM disk,
and 2.5-megabyte floppies, is there
really a need for hard disks at all?
However that develops, Rana is a
company worth watching.

Time Eaters . . .

I'm not very good at arcade games.
My timing just isn’t that good. Con-
sequently, I prefer games of strategy
to joystick shoot-the-enemy games.

My boys, however, have different
preferences. The other day an enor-
mous package of Atari games arrived
from Sirius, and since then we've had
trouble getting them to come in for
dinner. There’s no rooin to report on
all of them; I'll get to them next
month.

Meanwhile, my own favorite is the
Atari version of Repton. I didn’t much
care for that one on the Apple, but
I find myself wasting more time than
I should on the Atari version. There’s
also Spider City, which is mostly

shoot- ‘em-up but does have some
strategic decisions involved.

My all-time favorite, though, is still
Epyx’s Crush, Crumble, and Chomp.
There’s something exceedingly attrac-
tive about burning down and stomp-
ing the Pentagon flat, and in general
making an even bigger mess of
Washington than the politicians

+high level language FOR-
TRAN, Pascal, BASIC, etc.

[J Onboard microcomputer [l
eliminates processing load
onhost °

[1 Source code available [ Fully buffered for

[] Rich graphics instruction asynchronous operation
set (1 All original H/Z features

remain intact

compatibility option with
GIN mode
tomprehensive documen-
tation includes numerous
examples

Now check Imaginator’s low cost:

[0 Assembled complete $445. [ Kits from $215. have. . . .
Also ask us about our Imaginator 2 upgrade for .
Sigh

H/Z-29 terminals.

My notebook contains six or eight
other items I ought to have got to, but
I'm out of space. I'm also out of time,
since I've got another speech to give
tomorrow and my plane leaves in an
hour.

I love this world of little machines,
but it can wear you thin.m

Jerry Pournelle welcomes readers’ com-
ments and opinions. Send a self-addressed,
stamped envelope to Jerry Pournelle, clo
BYTE Publications, POB 372, Hancock,
NH 03449. Please put your address on the
letter as well as on the envelope. Due to
the high volume of letters, Jerry cannot |
guarantee a personal reply. |

Jerry Pournelle is a former aerospace engineer and
current science-fiction writer who loves to play with

er m%giTek!mmx Inc.
and Imaginator are trademarks of Cleveland Codonics, Inc. computers,
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|CASE THAT’S AS ADVANCED
ASYOUR COMPUTER!

American
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MAIN menu action? B 6EXIT DISTANCE of X motion? H

iT-FORM 2FILES 3INPHT 40UTPUT SLABEL 1 8.3 2 1.3 2.8 4 4.6 5 5.8

1 Create a 3-D object. 2 Modify it to get the best design.

MAIN menu action? B

6EXIT
1T-FORM 2ZFILES 3INPUT 4OUTPUT SLABEL

"6 ZOOM
1SCALE 2ROTATE 3MOVE A4PLOT-3 SPERSP

‘ 3 Rotate it to examine it from éfny angle. 4 Study it in 3 simultaneous orthogonal

views.

o

=

=]
{/ﬁ
IN menu action? B 6EXIT
iT-FORM ZFILES 3INPUT 4OUTPUT SLABEL

MAIN menu action? H
1T-FORM 2ZFILES 3INPUT 4OUTPUT SLABEL

5 Zoom in on part of it and add details. 6 Add dimensions and design notes before

plotter output.



SCREEN YOUR DESIGNS
BEFORE THEY GET ON PAPER.

Turn your microcomputer® into a
3-D CAD system.

Find your best idea,
faster. Now, there’s a
faster, easier way to find the .
best answer to your design
problems. In minutes, you
can create, evaluate and
perfect your design
ideas using your
micro and the MCS
3-D CAD system.

Anyone with even minimal computer
experience can master our easy-to-use CAD
system. It’s a simple, menu-driven structure
requiring no complicated commands or lengthy
keyboarding. You're free to think design, not
computers.

Let your micro do the busy work. First,
rough sketch your idea using our 3-D Space
Tablet™ cursor, our high-res 2-D digitizer, your
micro’s keyboard, or any combination of the
three.

Then, use Advanced Space Graphics™ soft-
ware to make design changes that normally take
hours to do on paper . . . Scale, rotate or move
your 3-D wireframe model about any axis. Dupli-
cate it. Create its mirror image. Section it along
several planes. Join it with other components

stored on file. Study it from 3 simultaneous
orthogonal views, or from an isometric
perspective. Add arcs and

circles. Generate surfaces of revolution. You
do the thinking, your computer does the work.
Dimensions are computed
and changed automatically,
, as your model changes.
. When you're ready for
: ' hard copy, Advanced
: \\\\\\\\\\\\\\\[/f Space Graphicsllets
—eve.  youadd text and
e . output your finished
_= design to a plotter
g or printer.

The advantages of “true” 3-D. Only our
system offers “true” 3-D hardware/software
capabilities on a micro. You can use our Space
Tablet cursor to actually draw in three dimen-
sions and create, or trace, all kinds of 3-D
shapes, even irregular surfaces. True 3-D lets
you “reach” into your drawing to grab a point, or
figure, and pullit to a new location. It’s remark-
ably easy to translate complex 3-D shapes and
ideas into a usable format. Our 3-D CAD system
is being used in engineering, architectural, medi-
cal, chemical, field mapping, educational, art and
many other applications.

A complete 3-D CAD system. The MCS
3-D CAD system includes Advanced Space
Graphics software, the 3-D Space Tablet cursor
(patent pending), a high performance interface
card and a complete user’s manual. Our versa-
tile, yet surprisingly affordable system gives you
everything you need to do 3-D on your micro.
Except, of course, ideas.

For more information, call: (203) 872-0602.
Micro Control Systems, Inc., 27 Hartford
Turnpike, Vernon, CT 06066.

MICRO CONTROL
SYSTEMS, INC.

*IBM PCand a variety of work-alikes are supported. A more basic versionis avail-
able for the Apple I1+ and Apple Ile. Support for a variety of plotters and 2-D
graphics tablets available now. The most widely used high-resolution screen dis-
plays will be supported by the beginning of 1984.

IBM PC © International Business Machines Corp. Apple U+ and Apple Ile © Apple Computer, Inc.
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1984 and Beyond

“Under the spreading chestnut tree

!/ sold you and you sold me;

There lie they, and here lie we

Under the spreading chestnut tree.”
—George Orwell, 7984

1984. Just another year? Or the dawn of a sinister
new era, an era of individual paranoia and cultural
stagnation born of fear and suspicion? A time when
people’s movements, habits, and thoughts are
monitored by a centralized power that possesses the
technology to gather, record, and collate mountains of
data?

Or could 1984 bring the beginning of a Pax Orbis Ter-
rarum of prosperity made possible by a technology that
places power in the hands of virtually all citizens, an
information autocracy that closes communications gaps
and binds knowledge workers into a diverse but
cohesive community?

These are complex questions that may have no
answers. Despite our thematic cover, this issue of BYTE
makes no attempt to examine the social, psychological,
and political impact of microcomputer technology—
after all, this is a technical journal.

Instead, as is our editorial wont at the turn of each
new vyear, this issue offers some speculation on the
specific technical innovations that will affect the per-
sonal computer industry in 1984 — 32-bit microproces-
sors, natural-language systems, credit-card-sized mem-
ory devices, and others.

Before delving into these matters, however, we may
all do well to reflect on the implications of our headlong
assault on the bounds of technological possibility.
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Eric Blair, writing under the pen name George Orwell,
created in 1947-48 his “‘negative Utopian” vision of a
world dominated by fascists who possessed awesome
technology. The real world was trying to cope with the
aftermath of an unprecedentedly destructive war, with
the ugliness of Hitlerian genocide, with the throat-
clogging fear of the power of nuclear war technology.
In this atmosphere, Blair, a fanatical anticommunist,
chose to warn the world of the peril represented by the
emerging Russian state by conjuring up the vision that
is 1984.

The reality of the current world is not nearly so bleak.
Nevertheless, there are legitimate concerns about the
use of computer technology in modern society. While

“there may be no Big Brother inside your personal com-

puter, the fabric of life in the West is strongly tied to
this technology.

In fact, as this month’s cover by visionary Robert
Tinney depicts, Western society is heavily dependent
on computer technology—it makes possible the tele-
communications system that drives our complicated
commercial and industrial economy and permeates all
its sectors. As a society, we are addicted to computers
in much the same way that we are addicted to petro-
chemicals.

Any dependency can be exploited. Our culture’s com-
puter (and information) dependency can be used against
individuals and groups as easily as it can be used for
them. The negative uses of information have been
documented by writers such as David Burnham in his
comprehensive book The Rise of the Computer State.

The government is a major user of information. The
most extensively shared information pool in the world



Painting by Robert Tinney

is the FBl-coordinated National Crime Information
Center, a computerized network linking more than
57,000 local, state, and federal law-enforcement agen-
cies. The IRS is another agency keen to collect and sift
information. Its latest efforts include buying the mail-
ing lists of swank department stores and luxury-car
dealerships to track the buying habits of well-heeled tax-
payers (Fortune, September 8, 1983).

As Kent Greenwalt of Columbia University Law
School suggests, intensive information gathering could
produce a nation of sheep, all trying to keep their records
clean. Such a response could sap the vitality and diver-
sity of our culture.

With the advent of home banking and shopping ser-
vices, virtually every financial transaction we make will
become part of a computer-controlled record. As the
text box on page 102 suggests, unauthorized use of
these databases may be impossible to prevent. The in-
formation society may soon be victimized by a new
class of criminal, the information thief.

Currently, no laws prevent the use of information in-
tercepted during data transmission over telephone lines.

104 Reason and the Software Bus by
Michael F. Korns

122 A General-Purpose Robot-Control
Language by Dan Prendergast, Bill
Slade, and Nelson Winkless

134 1984, the Year of the 32-bit
Microprocessor by Richard
Mateosian

154 Memory Cards: A New Concept in
Personal Computing by Mark Mills

172 Computer-aided Design by Rik
Jadrnicek

213 Speech Recognition: An Idea
Whose Time Is Coming by George
M. White

226 Using Natural-Language Systems
on Personal Computers by Jane
Eisenberg and Jeffrey Hill

243 Portables—1984 and Beyond: Idea-
Processing Software and Portable
Computers by David Winer and
Peter Winer

251 Beyond the Application Program:
A Different Approach to Integrated
Software by John Banning

While tapping phone lines is illegal, using the informa-
tion garnered from a tap is not. The sender virtually
relinquishes his ownership of computerized information
by the mere act of telephone transmission. This pre-
sents the specter of thieves intercepting information
transmitted from a bank computer to your personal
computer and using the information to empty your
account.

In the face of these gloomy possibilities, though, is
the bright prospect that personal computers also have
many beneficial aspects. They can have a democratiz-
ing influence on society by making access to informa-
tion available to large numbers of people. They can aid
communication among groups and individuals, further
shrinking the distances separating the people of the
global community.

However computers ultimately affect our personal
and public lives, you, the BYTE reader, will be one of
the first to know. Theme issues planned for 1984 will
cover topics such as data security, mass storage sys-
tems, new chip technology, and communications.

—G. Michael Vose

January 1984 © BYTE Publications Inc. 101



Does Your Computer Need

by Bruce Bierman

You are in your private office sitting behind your
microcomputer, transmitting highly classified data to
another computer system. There is no reason for you
to suspect that the information you are sending is
being intercepted. Nevertheless, today's electronic
eavesdropping devices make stealing your precious
data a simple operation. The interception may occur
during data transmission, when floppy disks are be-
ing mailed, as a result of illegal access of a mainframe
using a micro, or because an ex-employee knows the
password to your system. But no matter how it oc-
curs, unless you are aware of the vulnerability of your
computer system, you leave your data open to a new
class of criminal-information thieves.

Computers connected to telephone lines are espe-
cially vulnerable. Data transmitted from computer to
computer can be intercepted. Most computers used
to send data to another computer can be called by
an unauthorized “hacker.” Once an intruder gains ac-
cess to the computer, he or she breaks past the pass-
word level by writing a computer program that gen-
erates possible combinations of characters until the
password is found. Another method finds the “back
door” access left behind by the original pro-
grammer—a la WarGames—but this is not usually
the case. Once the password has been found, the in-
truder has total access to the computer system.

Dialing into a remote computer using a modem and
a terminal or another computer enables a user to gain
complete access to that system.

Computer data transmitted on telephone lines can
also be recorded using wiretapping devices. The re-
cordings can be input into another computer for de-
coding, allowing the thief to read your information.
This vulnerability also applies to Facsimile Transmis-
sion Machines (FAX), which send pictures of docu-
ments over telephone lines. A tap on a FAX line is
the equivalent of an outside individual having access
to your documents and a copy machine.

| have personally been involved in tracking down
information leaks from a major computer company
whose coming years’ marketing plans and price lists
turned up in a competitor’s office. The recording of
a PanaFax telephone data-transmission line between
the U.S. and Japan proved to be the source of the
leak.

Transmitted computer data is made up of erratic
sound patterns. Therein lies a legal loophole—

“Debugging”?

currently, no laws protect the interception and record-
ing of these sound patterns. The law does protect
an individual's privacy in a telephone conversation,
but not the individual's transmitted data.

Using sophisticated electronic eavesdropping
devices, recorded ASCII (American National Standard
Code for Information Interchange) transmissions can
easily be decoded to text on a printer. There are pro-
grams available on the market that absorb strings of
data recorded on tape and analyze the nature of the
data format. The program can determine if the data
is ASCII or an encoded or encrypted file. After estab-
lishing the type of file, it creates a program to read
and print the information.

Although there are devices that protect large com-
puters from unauthorized access by using a call-back
verification method, these devices can be defeated.
Establishing where the authorized locations of dial-
back are and diverting the call-back to another loca-
tion using an array of available telecommunications
equipment on the market is one method. Even if an
individual cannot break into the system using his own
micro, there are still ways to intercept the transmitted
information by placing devices on the data line or
within the computer system itself to monitor its oper-
ation. This is called “bugging’”’ a computer, which is
quite different from a computer with bugs. In bug-
ging or tapping a computer, you can set up the ap-
propriate access necessary to monitor the system’s
operation using a microcomputer with a program that
logs all the functions taking place.

The detection method for finding these back doors,
or “debugging,” is quite different from correcting
errors in a system. This type of debugging demands
that all logical paths are defined to establish their
finite termination points within the system. Software
taps can take a long time to find, while hardware taps
are more visible and take much less time to identify.

It may be possible to prevent access to your com-
puter system by hackers or pirates, but a great deal
of high-tech espionage is still possible. The profes-
sional thief will not spend hours and days figuring
out passwords and back doors when he can simply
place a tap on your telephone line. All he has to do
then is sit back and wait for you to begin transmit-
ting data.

Bruce Bierman is president of Communical Inc. (1400 Grant Ave.,,
Novato, CA 94947), a computer-security consultant firm.
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Reason and the Software Bus

A narrative about future software

With the dawn of 1984, a look into
the state of software production pro-
vides a view of contrasting extremes.
At one extreme are advanced soft-
ware projects, including the Japanese
ten-year project in supercomputers
and intelligent software. In this
world, heavily funded software re-
search facilities produce expert sys-
tems, natural-language interfaces, ad-
vanced CAD/CAM (computer-aided
design/computer-aided manufactur-
ing) software, and more.

At the other extreme lies the world
of day-to-day business and industrial
programming, a world where 60 per-
cent of all software is still written in
assembly language. In this world,
armies of software technicians labor
intensively to produce small advan-
tages, and a request to a corporate
data-processing department for a
simple report may be bottlenecked
for two years.

What is the future of the software
industry? Will more intelligent soft-
ware put the less competitive soft-
ware factories out of business? Will
the COBOL programmer become an
extinct species? Indeed, will all ap-
plications programmers be replaced
by automated programming soft-
ware? As artificial-intelligence tech-
niques permeate computer science,
the answer to each of these questions
may be yes.

The Reason Research Project

In the summer of 19811 began a re-
search project in artificial intelligence.
Its long-term goal was to develop a
highly intelligent software system. I
wanted the system to be as indepen-
dent of its supporting hardware as
possible and also to be easily portable
to succeeding generations of com-
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by Michael F. Korns

puters, to take advantage of increases
in processing power, speed, and
memory-addressing range. I called
the project the Reason research
project.

As the project gained momentum,
I took on an assistant. Our first two
years of effort resulted in a new soft-
ware technology—the Reason soft-
ware bus—and an advanced software
environment that provides multiple
windows and tasks. We call this
environment—as an in-house joke
and with all due respect to Visicorp’s
Visi On and Apple’s Lisa—Lision.
This article describes the work of the
Reason research project and its
possible effect on future systems
software.

Before I describe the Reason soft-
ware bus and Lision, I'd like to review
the research background of the proj-
ect.

A Large-Scale Technology

Because of the project’s ambitious
goals, I knew it would involve many
lines of code and intricate algorithms.
To have a hope of success, I had to
begin by thinking at industrial levels:
not a few programs and hundreds of
lines of code, but hundreds of pro-
grams and thousands of lines of
code.

In software engineering, tech-
niques thatare effective atlow levels
of production may not remain so at
high levels. Selecting the correct tech-
nology base for development and
production was an important chal-
lenge.

Possible System Models

In choosing a technology for our
software, I considered various cur-
rently available choices including

tools like Unix, C, Pascal, and
Modula-1 as well as structured-
programming techniques, function-
oriented languages, and object-
oriented operating systems. I even
reviewed current experiments that
vary from von Neumann’s stored-
program, register-based model of
computing hardware design toward
increasingly parallel processing
techniques. :

Ultimately, we reduced the field to
three contenders: object-oriented
operating systems, function-oriented
languages, and a new model—a
“software bus.”

Object-oriented operating systems
and function-oriented languages are
based on systems theory and algebra,
respectively, and both derive from
sound theoretic origins. Each of these
orientations can be applied at some
level of engineering effort.

However, important questions re-
main. What are the costs of imple-
menting these systems, and what
resources will they consume in order
to operate efficiently?

Ultimately, I chose to use the third
system model, the software bus, as
the basic tool for the Reason research
project. As we will see in a moment,
this model springs from an extreme-
ly successful engineering metaphor,
rather than from algebra or systems
theory. I thus began with a system
model that I guessed would be prac-
tical, without first worrying if the
model could be shown to be com-
plete in the mathematical or
theoretical sense.

The Hardware Bus

It was the impact of the hardware
bus on the recent history of com-
puters that made me think a software



Artificial
Intelligence:
Reason’s
Generational
Approach

The standard approach to a project with
the scope of Reason requires many pro-
grammers and much money. We did not
have such resources and did not wish to
seek venture-capital funding. For these
reasons, we took a risky approach to
reaching our ultimate goals. We had to
bootstrap not just our efforts, but the
technology itself.

We chose to build the Reason technology
in generations of tools. The idea was that
each new generation would be more power-
ful and efficient than the previous one, tak-
ing us a step closer to our goals, and that

with each generation we would build the
next.

This strategy was very risky because if
even one generation of tools should fail,
the project’s overall success would be cast
into doubt.

The systems and tools described in the
main text represent the first generation of
the project—the Reason software bus. This
generation of tools is not intended to take
up directly the question of artificial intel-
ligence. Instead, these-tools greatly ac-
celerate the creation of more power ful pro-
gram components.

Using these tools, the Reason research
project has been able to generate a complex
software system quickly. The tools seem to
be more efficient than anything any of us
involved in the project has used before.

We also feel that the Reason software bus
fulfills the other criterion of each genera-
tion of our technology: to represent a small
but significant step toward the project’s

long-term goal of artificial intelligence in
software. How do I mean this?

No system, human or machine, can
achieve advanced intelligence unless the
system can manipulate its own com-
ponents. To do this, the system must have
a model to use as a guide. If the system
is a machine, the model must be simple and
clear enough for a program to understand.

These criteria were crucial in deciding
that the software bus was the most appro-
priate model to use for the first generation
of our project. The Reason software bus is
a simple, packet-switching data-transmis-
sion protocol. In addition to fulfilling this
generation’s goal of greatly increased pro-
gramming productivity, it is also a model
simple and clear enough for a program to
understand. The next generation of in-
tegrated components running on the bus
may well address directly the issue of the
abilityof the Reason software bus to under-
stand its own model.

bus would be practical. Bused hard-
ware designs, using integrated cir-
cuits, have been extremely effective
in advancing electronic engineering
in recent years. Most microcom-
puters, for example, include a hard-
ware bus as an integral part of their
design.

The bus setup enables engineers to
design such computer systems in an
open-ended fashion. Simply by mak-
ing them conform to the hardware
bus protocol, engineers can create ex-
citing new hardware and peripherals
compatible with existing systems.
Other engineers can configure new
and different systems out of existing
chips and integrated circuits. Field
technicians can repair all these prod-
ucts by replacing modular boards.

Telecommunications systems dis-
play another successful application of
busing protocols. Communications
networks, which bus data from one
location to another in small packets,
are indispensable to today’s informa-
tion-processing industry.

The Reason Software Bus

The power of the bus as a system
model is all the more remarkable in
that the bus is little more than a data-
transmission protocol. What in-

terested the members of the Reason
research project was whether this
busing concept could form the basis
for a similarly successful generation
of software tools. Could we apply the
same design metaphor, so successful
in hardware and telecommunica-
tions, to the creation of an equally
successful new software technology?

The Reason software bus uses the
bus metaphor to create a new soft-
ware technology. In its basic form,
the software bus is a simple protocol
for transmitting data packets from
one bus-integrated software compo-
nent to another. The bus protocol
looks like a standard telecommunica-
tions protocol, with six transmitted
parameters and two returned
parameters.

Bus-integrated components are in-
dependent software modules, the
metaphorical counterparts of the in-
tegrated circuits in a hardware bus
design. They are passive software
packages, activated by transmissions
along the software bus.

Once activated, a bus-integrated
component may initiate transmis-
sions that activate other bus-inte-
grated components. In such an orien-
tation, the software implementing
the bus is in control. Individual soft-

ware components are not even aware
of a world outside themselves. In-
stead, they simply receive and
transmit data packets from origins to
destinations.

Power and Flexibility

Like their counterparts working in
hardware-bus environments, Reason
design engineers using the software
bus can develop powerful bus-inte-
grated components, confident that
Reason system engineers can quickly
configure the bus with various com-
binations of these components to
create complex applications systems.
Reason maintenance personnel can
repair or update such systems mere-
ly by replacing one or more bus-in-
tegrated components with newer and
more powerful components.

Reason and Unix

A comparison with Unix illustrates
the power and flexibility of a soft-
ware-bus design. The Unix operating
system allows standard output from
one program to be rerouted as the
standard input to another program.
This capability, called piping, is a
hallmark of Unix flexibility.

Now consider an environment in
which all input and output of any
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| System Models
in Software

Why can’t you request a list of all the
programs that operate under CP/M? Of
the programs that interact with each
other? Of the means they use to interact?

Because no such list exists, nor is it like-
ly to exist soon. This is because the sys-
tem model for CP/M programs is unclear.
People can and do write CP/M programs
in any fashion they choose. The question
of system modeling comes up only after the
programs are written, when it is too late.
CP/M is just one of many programming
environments in which the system model
does not receive high priority.

However, ncw programming environ-
ments are being designed in a different
way. Designers choose a system model
first, and then create programs.

We considered three such models for
Reason. Object-oriented environments,
function-oriented environments, and soft-
ware-busing environments.

A number of current experiments are
aimed at developing object-oriented com-
puter operating environments. An '’ob-
ject’’ can be anything from a byte memory
switch to a whole suite of programs, de-
pending on the flexibility of the system’s
"‘object dictionary.’’ Object-oriented en-
vironments depend heavily on descriptive
tables and dictionaries.

DICTIONARY DICTIONARY DICTIONARY

OF OF OF

OBJECTS OPERATIONS OBJECTS
OBJECT e OPERATION —_— OBJECT

Figure 1: An object-oriented operating system model.

The preliminary manual of one such
project contains terms like hierarchy, node,
keys, locks, badges, and zone-in-item-
space. More simply, however, figure 1 il-
lustrates the kind of model an object-
oriented operating system proposes.

In this environment, operations per-
formed on objects create new or altered ob-
jects. Each of these objects and operations
is stored in one or more dictionaries. As
operations alter objects in the environment,
the environment’s dictionaries are updated
to reflect these changes. Thus, a list of
available programs, which was difficult to
obtain for CP/M, is easily obtained in an
object-oriented environment. You simply
examine the system’s dictionaries.

Function-oriented programming en-
vironments extend to the design and con-
struction of new programming languages

and to the future of computing hardware.
Function-oriented environments are
especially exciting when designed in
tandem with hardware design.

In such an environment, the function-
oriented software is designed to break large
functions down into sequences of smaller
functions. The software then ships these
smaller functions to parallel processors so
that the various portions of a problem are
solved piecemeal but simultaneously.

The Reason design team did not choose
either of these models, despite their respec-
tive attractions. Instead, we chose to de-
velop a software bus. Although it was a
newer, less well-tested system model, we
felt the Reason software bus gave us the
even greater power and flexibility we re-
quired to reach our long-term goals.

program component is “standard,”
i.e., isknown to the software bus and
occurs across an active bus transmis-
sion line. Such transmission lines can
be run in series, in parallel, or in any
other logical combination. Transmis-
sions from any component can be re-
routed to any other component on
the bus by a simple command recon-
figuring the bus. Such is the flexibili-
ty and power of the software bus.

Software-Bus Technical Details

The Reason software bus is a data-
transmission protocol between dis-
crete bus-integrated components. Its
function is analogous to the functions
performed by a hardware bus. In fact,
the Reason protocol looks much like
a standard packet-switching network
protocol, with six transmitted
parameters:
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euser identification (person or com-
ponent ID)

elogical transmission-line number
(unique data path)
etransmission-origin routing name
etransmission-destination routing
name

etransmission verb or command
expression (e.g., LOGON, LOGOFF,
WRITE, NEXT, etc.)

etransmission data packet

and two returning parameters:

ereturned data packet
etransmission status message

The Reason software bus supports
each discrete integrated component
by providing a code page, a data
page, an operations stack, and a data
stack. Figure 1 on page 108 demon-

strates how these supporting
resources interact.

Each time a transmission session
on the bus activates a bus-integrated
program, a Reason context is created.
A newly created timesharing opera-
tion is called a task. It is common to
have multiple contexts within a single
task. It is also possible to have mul-
tiple tasks within a single context.

The code page contains the op-
timized machine-language code that
is the bus-integrated program. The
Reason protocol allows code pages to
vary in size, up to 64K bytes.

Importantly, all Reason bus-inte-
grated components are recursively
reentrant. Neither multiple simulta-
neous contexts nor multitasking ap-
plications require multiple copies of
the same program code page. Com-
ponents can invoke themselves or
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Figure 1: The interacting resources of the
Reason software bus. Each software compo-
nent on the bus has a code for the program’s
source code, a data page for variable storage,

" and operations and data stacks, the *‘scratch-
pads’’ for program operation.
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Figure 2: Each microcomputer runs a ver-
sion of a Datanet. Datanet masks the dif-
ferences between each node microprocessor and
the network environment. Microcomputers in
the network share data as well as execute pro-
grams interactively.

can be invoked many times concur-
rently and still require only one copy
of the object code.

New data pages are supplied for
each concurrent invocation, and, as
long as the data pages are kept sepa-
rate, everything operates smoothly.
Reason provides a data page for each
context. Reason also provides an
operations stack and a data stack for
each task.

Selecting a Language
Selecting a computing language to
implement the Reason software bus
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was difficult. We needed a high
degree of machine independence but
could not afford the run-time over-
head of previously existing pseudo-
code languages like Pascal.

Pascal also was too high-level for
our purposes, as we needed to work
more directly with the machine. We
looked at FORTH but decided it was
too slow in execution and cumber-
some in its linking process. We felt C
was fast enough, but it still didn’t let
us get close enough to the machine.

The N Language

Finally, we chose to develop our
own language to support the project.
We decided to create a language with
two different syntaxes: it would be
simultaneously an assembly lan-
guage and a high-level language. We
dubbed this language a “meta-assem-
bler” because of its dual syntax. We
called it N, for Network language.
(See the accompanying box for
details on N, its speed, and its
unusual dual syntax.)

The Network Control Program

The Reason software bus is an in-
ternally networked data-transmission
protocol. In effect, it is a network of
independent software components.
This network is integrated using a
control program somewhat analo-
gous to an operating system. In
Reason, this program is appropriately
termed a network control program,
or simply NCP. By loading a network
control program into a machine and
creating origin and destination dic-
tionaries, you configure the system.

It is the responsibility of the net-
work control program to support the
software bus. How a program is
loaded into a code page, how con-
texts and tasks are started, and how
data pages and stacks are allocated
are all problems that the NCP must
resolve.

Unlike an operating system, how-
ever, a network control program is
merely another discrete integrated
program on the Reason software
bus. Network control programs are
every bit as interchangeable as any
other component in the system. You
can construct many different NCPs,

simple or complex, to satisfy specific
engineering needs. This has interest-
ing implications, especially for net-
works involving a variety of com-
puters.

In figure 2, all computers might be
running copies of the same network
control program and sharing the net-
work equally. Or some computers
could be running different NCPs,
with different functions and orienta-
tions. One or more might be running
NCPs in a slave mode, and one ma-
chine or more might have a master
NCP installed, determining the
specific tasks of the other computers.

The problems of networking per-
sonal computers—from the same
manufacturer, let alone of different
brands—have been hard to solve at
the software level using other tech-
nologies. Once the Reason software
bus has been installed on a number
of machines, however, these prob-
lems shrink to the less difficult activ-
ity of configuring network control
programs for different tasks and re-
lationships among the networked
computers.

Building the First NCP

Datanet, the first network control
program written for the Reason proj-
ect, is designed as a multicontext,
single-tasking, microcomputer net-
work control program. It is a discrete,
integrated component on the Reason
software bus. This first NCP manages
up to 1 megabyte of RAM (random-
access read/write memory) and up to
12 concurrent program contexts and
uses as little as 300K bytes of floppy-
disk storage or as much as 15 mega-
bytes of hard-disk storage.

Copies of Datanet operating con-
currently on different microcom-
puters can be used to create a net-
work machine. Each computer in the
network shares program contexts and
exchanges data. Network machines
can duplicate tasks for redundancy,
or a large problem can be broken up
into smaller activities to take advan-
tage of the parallelism of the
network.

The design of Datanet allows max-
imum flexibility. As figure 3 illus-
trates, the Datanet kernel is nothing

more than a network transmission
Text continued on page 112



Draw your own conclusions
with a Six-Shooter.

The Sweet-P"Six-Shooter.
The six-pen graphics plotter
that made a big noise at
COMDEX. It goes for
$1095. And goes. And goes.

The Good Guys from Enter
Computer, Inc., really showed 'em
at COMDEX.

They pulled out the Sweet-P
Six-Shooter. And it blew everyone
away. Especially the competition.

The Six-Shooter graphics plotter
uses six pens, not just two. They
change and cap automatically in
a fraction of a second. And they
can draw at 14 inches a second
onaplottingareaof 8% x ll-inches
or 11 x 17-inches.

But it's what they draw that
caused all the excitement.

Six-Shooter Standard interfaces: parallel,

and serial with evesdropping:

Plotter

Eavesdrop Mode D
Senal Interface @

Terminal

Mainirame

Trademarks: Sweet-P, Six-Shooter, Personal Plotter, Enter Computer, Inc.;
Apple Computers; H-P. Hewlett-Packard, IBM, International Business
Machines; CP/M, Digital Research.

Presentation-quality graphics
in six colors. Graphs
of all kinds...bar, pie,
line, scatter and sur-
face. Information taken
fromspread sheets or
DI.F files, and repro-
duced in minutes on
paper or acetate (for over-
head transparencies).

The Six-Shooter showed its
friendly side, too. It's compatible
with IBM, Apple and major CP/M-
based micros. Which means, of
course, that it can use most of the
graphics software created for them.
Including many packages that sup-
port Hewlett-Packard'’s plotters.

If you're networking, get this:
the Six-Shooter has two portsthat
let you switch from parallel inter-
face to RS-232 serial interface
and back again. It'll even eaves-
drop on the line between your
computer and any terminal, listen-
ing for the signal to start plotting.

Servicing is available at any
of morethan 80 Xerox Service
Centersthroughout the country.
And software assistance and
advice is as close as your tele-
phone. Just call the Good Guys
direct. Andtoll-free. In California,
call (800) 227-4371. Anywhere
else inthe U.S., call(800) 227-4375.

Get hold of a Six-Shooter ?
now at your near- @\\\ / \

est computer store. '\ _

Then draw your own P
conclusions. GOO%T&@
In six colors on ) ¢ G (

paper or acetate.
In minutes. For $1095.

The good guys from
out of the West.

Enter Computer, Inc.,
6867 Nancy Ridge Drive,
San Diego, California 92121.
Telephone (619) 450-0601.
Milan, Italy: (392) 323597.

Enter Computer.
The Sweet-P Personal
Plotter Company.

Circle 19 on inquiry card.




The Reason
Network
Language

The N language is an assembler for a
very well defined, imaginary, stack-
oriented, pseudocode-like machine. Pro-
grams can be written, one p-code per line,
exactly as with assemblers for real
machines. But high-level syntax can also
be used, which is why we call it a “'meta-
assembler.”’

Unlike many other p-code machines, the
N p-codes never appear in the target
machine. The N compiler outputs what in
Reason is called a Compiler Normal Form
file. This file is then passed through O, the
Reason binary code generating optimizer.
And, the final form of an N language pro-
gram is optimized binary machine language
for the target machine.

The result is that N language programs
are highly portable yet very fast. Currently
the N language operates on the Motorola
68000 and the Intel 8086 family of pro-
cessors. Reason also plans to create op-
timizer tables for the National Semiconduc-
tor 16032 and other microprocessors.

N language programs can be written in
normal assembly-language format or in
high-level syntax. Listings 1 and 2 dem-
onstrate N’s unusual feature of a dual syn-
tactical structure.

Significantly, both forms of the program
are equivalent. O will output the identical
optimized binary machine code regardless
of the form used.

O, another product of the first genera-
tion of Reason, is a 900 template optimizer
with expression reduction and register
allocation. Since the optimizer is table
driven, only one copy of the optimizer is
required for all target machines. Chang-
ing the optimizer’s tables generates
machine code for a new target machine.

A study published in the Gilbreath ar-
ticlecited in the main text displayed times
for execution ofa prime-number generating
program written in several different com-
pilers on the Motorola 68000. A com-
parison of results (table 1) for the same
prime-number generator written in N
yields some indication of the efficiency of
N and O on the 68000 relative to the nine
top performers in the Gilbreaths’ study.

Listing 1: The assembler-like syntax variation of the proprietary language, N.

START: #LCD{K} /* LOAD ADDRESS OF INTEGER VARIABLE*/
#LOD({I} /* LOAD INTEGER ONTO STACK */
#LCI{0} /* LOAD INTEGER CONSTANT ONTO
STACK */
#CPI{GE} /* IS K GREATER THAN OR EQUAL TO 0 ? */
#ICF{ELSE} /* JUMP IF K LESS THAN 0 */
THEN: #LCI{1} /* LOAD INTEGER CONSTANT ONTO
STACK */
#LCD{N} /* LOAD ADDRESS OF INTEGER VARIABLE */
#SVD(I} /* SAVE INTO INTEGER VARIABLE 7/
#IMP(CONTINUE) /* JUMP AROUND ELSE */
ELSE: #LCI{-1} /* LOAD INTEGER CONSTANT ONTO
STACK !
#LCD{N} /* LOAD ADDRESS OF INTEGER VARIABLE */
#SVD{I} /* SAVEINTOINTEGER VARIABLE */
CONTINUE:

Listing 2: The high-level syntax of N.

START:
CONTINUE:

IF [K> =0] THEN (N: =1] ELSE [N:

=-1)

Time
Computer Language (seconds)
68000 8 MHz Assembly 0.49
68000 8 MHz SMPL (Ebnek) 26
68000 8 MHz N 2.85
68000 8 MHz (Sun PM68K) Pascal (Telesoft) 4.28
68000 8 MHz (Sun PM68K) Ada (Telesoft) 4.4
68000 Wicat 150WS C (Johnson) 4.71
68000 8 MHz (HP-9830) Ada (Telesoft) 4.0
68000 8 MHz (HP-9830) Pascal (Telesoft) 5.0
68000 8 MHz Pascal (Softech Nat.) 5.0
68000 8 MHz Pascal (IMS Inc.) 5.8
68000 8 MHz (HP-9830) Pascal (Hewlett-Packard) 59

Table 1: Results of a prime-number generating
ning on 68000 processors.

Reason optimization tools will also in-
clude a table-driven, assembly-language
source generating optimizer to be called S.
This optimizer will generate native assem-
bly language files in one-to-one correspon-
dence with the binary output of the code
generating optimizer. S would be used in
the event that an O-optimized N program

program in a variety of languages run-

were not fast enough for some special im-
plementation. In such a case, compiler nor-
mal form would be passed through S to
produce native assembly-language source.
An engineering technician would then fur-
ther optimize this source by hand, until
it was as close to assembly-language speeds
as the implementation required.
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If you are seeking power in software we
believe we have created the program you seek.

And our opinion is shared by a great many
computer analysts who consider 1-2-3™ from
Lotus® the most productive program in the
marketplace.

Like many great ideas the essence of its
success is its simplicity. With 1-2-3, you have
spreadsheet, information management and
graphic functions—all in one program.

You can switch from one function to another
with the touch of a key, instantaneously.

Although it seems faster.

For people whowant power.

In effect, it’s a perfect combination of raw
power and spectacular speed.

But for those who want more, 1-2-3 is spe-
cially designed so you can develop customized
applications for your business needs. And the
world’s largest electronic spreadsheet has
enough operators, functions and commands
to perform virtually any task you ask of it.

In fact, the only limit is your imagination.
1-2-3 from Lotus is power and something more.
Call 1-800-343-5414 (In Massachusetts call
617-492-7870) and find out more about 1-2-3

from Lotus.

The hardest working software in the world.

1-2-3 and Letus are trademarks of Lotus Development Corporation. All rights reserved.
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Figure 3: The Datanet system is constructed from a layered collection of discrete components
with a single message router at the center. There are no operating systems or applications
programs, just a collection of components, each sending messages to all the other components.

Text continued from page 108:

manager. All of the actual work is
performed by the Datanet system ser-
vice handlers (SSHs), independent
modules through which Datanet
routes all transmissions.

Datanet comes with several resi-
dent system service handlers, and
additional disk-resident SSHs are
available as well. Datanet’s use of
disk-resident SSHs allows an engi-
neer wide flexibility in dynamically
extending or constricting Datanet for
specific environments.

The Laplace Interpreter

With an NCP and other bus-inte-
grated programs available, it re-
mained to complete the actual soft-
ware bus by linking these com-
ponents.

To picture this problem, consider
how a printed-circuit board joins
unrelated components in a hardware
bus design to create products. How
are two popular 16-bit computers—
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the DEC Rainbow and the IBM PC—
related? From our human point of
view, the difference between these
two computers is clear. They look dif-
ferent, they have different keyboards,
and they come from different manu-
facturers. ,

Yet, from an engineering stand-
point, they and other computers
share many of the same integrated
circuits and components. Under their
covers may lie the same micropro-
cessor, memory chips, and logic cir-
cuitry. Seen from the point of view
of an integrated-circuit manufacturer,
each of these computers might be
thought of as merely a different user
view of mostly identical components.

How could we on the Reason re-
search project construct software user
views? Obviously, in software we
could not use a physical surface such
as a printed-circuit board. Instead,
we would need an algorithmic lan-
guage to logically connect our various

software-bus components. To speed
up development of the Reason proj-
ect’s user views (the applications soft-
ware), we decided that this language
would be interpreted.

Existing Choices

Once again, we undertook a review
of the existing technology in the area
of interpreters. We looked first, of
course, at BASIC. The syntax style of
BASIC is easy to learn and use,
which means that programming neo-
phytes might be able to develop user
views on the Reason software bus.

Because BASIC programs are read-
able after any number of revisions,
maintenance is fairly easy. But BASIC
lacks the modularity necessary for
large engineering projects. We had to
reject it as the language of choice.

APL has simple and efficient
modularity, but its syntax is too
esoteric and difficult to maintain.
FORTH, the only other interpreter
we considered at length, is exten-
sible: user-defined commands can ex-
tend the language’s vocabulary with
new words—a very desirable feature.
Another FORTH advantage is its abil-
ity to get at the machine.

But FORTH did not fulfill our syn-
tactical requirements for readability.
So, as you might expect, once again,
we decided to create our own inter-
preter, combining all these desirable
features. We call it Laplace.

Laplace is an interpretive language
in the same syntax family as BASIC.
It has the modularity and recursion
of APL. It also has the extensibility
and machine facilities of FORTH. The
Laplace interpreter is one more bus-
integrated component, a discrete
software module running on the
Reason software bus.

A Laplace Listing

Listing 1 is a prime-number pro-
gram coded as a user-defined com-
mand in Laplace. Versions of this pro-
gram in many different languages ap-
peared in an article by Jim Gilbreath
and Gary Gilbreath (see “Eratos-
thenes Revisited: Once More through
the Sieve,” January 1983 BYTE, page
283). Listing 1 allows comparison of
Laplace syntax with that of other
languages.
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It’s not magic. And it isn’t sleight of hand. It’s
ConsoCard from Consolink...the multifunction
card for your IBM PC OR PC/XT that performs
six tricks from a single slot space.

= Up to 384K expansion memory for larger
in-memory data bases.

= Printer spooling for computing even when
the printer is printing.

= RAM disk emulator for fast access to
frequently used files.

8 TWO asynchronous RS-232 ports for
communication with other computers.

= Battery powered chronograph foraccurate
time keeping.
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Listing 1: A prime-number generator written for the Laplace interpreter.

100 DEF, PRIME

110 DIM,flags(8191]{i}.m
120 ?"10 iterations”

130 FOR{M =1,10}:count=0
140 FOR{i=0,8190}:flagsli] =
150 FOR{i=0,8190}

160 IF{flags(i]=0}THEN:GOTO,210
170 prime=i+i+ 3:?prime:k =i+ prime
180 IF{k>8190}THEN:GOTO,200

1:NEXT!

190 flags(k] =0:k =k + prime:GOTO, 180
200 count=count+ 1

210 NEXT!

220 NEXT!

230 ?count," primes”

240 END!

Our First User View

With Laplace in our software tool-
box, it was now time for the acid test.
Could the Reason research project ac-
complish anything with these shiny
new software tools? It was time to
construct the first user view.

To preserve the bus metaphor and
perform this task efficiently, this user
view would have to be a selection of
discrete bus-integrated components
fitted together via interpretive
Laplace programs and merged into a
system configuration. Of course, with
this as with all user views, the com-
puter user would not need to see in-
side the creation.

From the user’s point of view, this
new creation seems just like any
other large, complexapplication pro-
gram, in the same way that a DEC
Rainbow and an IBM PC appear to a
user as distinct computers, rather
than two different user views of
mostly the same components.

We chose to develop an advanced
user view—a complete software en-
vironment comparable to Visicorp’s
Visi On and the software running on
Apple’s Lisa.

Could we develop, without high-
resolution hardware or a mouse, a
user view of such sophistication? We
decided to try and to refer to this en-
vironment as Lision.

Lision

In order to fully test the productivi-
ty of the new software tools, we as-
signed one senior software engineer
full-time to the project. Single-

{i},count{i},prime{i},

k{i},i{i}

handedly, this engineer would have
to connect existing bus components
together with Laplace algorithms to
form

®a multiple-screen context (window)
applications interface

®a disk operating system, similar in
its functions to MS-DOS, which
would operate out of any of the
screen contexts

ean advanced spreadsheet program
ea full-service text editor

ea document printer/formatter for
combining text filesinto large printed
documents

ea database-management system

The result, Lision, operates effi-
ciently in 320K bytes of RAM, using
as little as 300K bytes of disk space.
(See photos 1 through 11.)

The document printer/formatter
can produce documents of up to 500
pages and automatically generates a
table of contents, headers, etc. The
disk operating system can perform
directories, memory dumps, interac-
tive debugging, generic file copies,
deletes, merges, and even generic N
compiles or native assemblies.

The Lision text editor does line or
column move or copy, group search
or replace, wrap-around paragraph
managing, and even sorting. The
spreadsheet is fully programmable. It
includes all the transcendental func-
tions, IF. . THEN statements, user
definable commands, and a wide
range of full programming features.
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Photo 2: The spreadsheet shown with the program it automatically
generates. Programs in the Laplace interpreter can generate spread-
sheets, and use of the spreadsheet generates programs.

Photo 1: Lisicalc, the Transoft spreadsheet, shown with one of its
pop-up menus.
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AGE"’ from the text file at right directly into the spreadsheet at left.
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Photo 10: A Lisiword window overlapping a Lisicalc window.
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Photo 7: Preparing to copy a column of numbers from the spread-
sheet into the text file.
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ZRERIRERERRRSRRERRRRNRNRNNRNRRIII NN
MISCELLANEQUS ROUTINES -

FEFFB006 41545441 4348F320R25
F93BFOFF POBLGIFF POBAAAGR26 /9
FOFFB086 73776574 636890FFIRT  /MABSRSNNSESInIMINEREsnIsNINRIILIN
CAFFFDFF 98B162FF JOFFFDFFERS

9 DEF CM= [:=LEN(OMRECIAD) A:=#WRA(CH

WHILE [128]

— W
e 0 CIF (P)=028 D PCATE
Aizhel [izl-f ]

T,LO0KUP i
‘i!n? DE,LOOKUP's«s,w_:m.-),ms.cqai

DIM,afa)

Z:=OMECLLY

128 FIND;"’”»SM,S,rs:ﬁPPENmSy"i";m ZHIEERERR IR RN ERR RN RN RIS X
SEARCH, s (xcnd#4) #22,POINT (cnd(836 /8 INPUT DATA SET NAME AND DISK #
If(axmmym:mm:mg 137 /nsanaansnanninn

n=a/22:ENDY &
59 E:=HCISCNDISK)
$40  S:=INPUTCTENTER DATA SET NAMEM,CHRESOU

Photo 11: Three Lision windows showing a dump for a machine
language file in hexadecimal, a program written in the Laplace inter-
preter, and a program written in the N compiler.

BAR GR
DATABIOS (machine dependent)

33338333

EDIT
LaPLACE Interpreter
DOCUMENT

SPREAD

DATANET (single user minimum feature)

B®
3

in progress

{all of the above, to be integrated with menu drivers help)
JhpiSMALL BUSINESS PACKAGE

The small business package will include the fundamental
business packages which other micro softuare houses offer. A1l
will be intearated on the software bus.

MANUAL

COMPONENT STATUS

Photo 4: The page numbers in the text file are now in ascending order.

UG SEP

zzzz ITTTTIIIT  ITITII=T

§.00 40060.88 4866.90

o.90 109068.88 198999.20 LaPLACE
1

SMALL BUSINESS PACKAGE

2758,88
5630.28
1562.33
2580.68
625.088
3000.68
3800.88
258.88
850,08

{all of the above, to be integrated wi
JhpiSMALL BUSINESS PACKAGE

The'small business package will i
business packages which other micro so
will be integrated on the software bus

g.08 2756.98

2500.080

625,08

3600.88
3000,60

i 250.88
8.8  858.680

COMPONENT

o3
258837
838838

Photo 8: The numbers now appear in the Lisiword text file.

Lision’s database-management system is not quite
finished at this writing. When complete, it will include
masked screen display, data entry, and creation; auto-
matic report generation and creation of report formats;
and impromptu inquiry in an English-like query lan-
guage.

Lision features a single-line menu at the top of the dis-
play for highlighting current user options. Function keys
take the place of the mouse for selecting menu options
and do not disturb the normal cursor position in the cur-
rent window. Furthermore, the system features user-pro-
grammable function keys (softkeys) to automate menu
selections or any other operations.

Lision allows multiple programs to operate simulta-
neously, each with its own different screen. Windows
can be placed anywhere on the display and may be of
any size. They may overlap, be side to side, on top of
one another, and so on (the desktop metaphor). Data
can be transferred from any window into any other.
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Circle 132 on inquiry card.

JOIN NOW AND SAVE!

dBase II™ WORDSTAR™

$359 $259

(For SYSTEM members only) (For SYSTEM members only)

“THE SYSTEM” HAS THE NEW IBM PC JR.
SOFTWARE NOW! CALL FOR OUR LOW PRICE

DO YOU QUALIFY to be a member of “the SYSTEM™?

CALL TOLL FREE NOW!...

800-421-4003

In California call 1-800-252-4092

W
THE PRICE WAR

In every battle,we came up the victors. Notonly in price,
but in service and support as well.

Call to order: I eoo 251‘52'1

(in NJ 609-424-4700)

TTRYSTIAIIR

THE Y NETWORKING EXPERTS
TriStar Data Systems
2 Keystone Avenue
Cherry Hill, NJ 08003

We cany:

Intertec Data Systems
Corvus Concept

Corvus Hard Disk 609-424-4700
C. Itoh Printers 215-629-1289

WE SERVICE WHAT WE SELL
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Circle 364 on inquiry card.

1

Using the new software bus tools,
the Reason research project created
Lision in less than 10 person-weeks.
Lision was begun on July 15, 1983,
and the first draft of this article was
written on September 27, 1983, using
Lision.

Summary

Design work on the Reason soft-
ware bus began on July 1, 1981. Final
cleanup on this generation of tools
should be completed before you read
this article. The bus and Lision are
currently operational, although they
require beta testing and bug fixes.

The entire Reason software bus
was developed in less than 36 engi-
neering person-months. Equipment
used in the project comprised two
68000-based desktop computers and
an IBM.PC system modified by inclu-
sion of a 68000 board manufactured
by Analytical Engines Inc. of Austin,
Texas.

One favorable compiler timing
comparison and one favorable appli-
cations development project do not
a technology make. Of course, we at
the Reason research project are ex-
cited about our progress. We have
high hopes for the future. However,
if software-busing concepts, and the
Reason software bus in particular, are
to become a factor in future tech-
nology, they must remain productive
across a number of tests and within
anumber of different environments.

If they continue to be productive,
it's possible that software-busing con-
cepts may form a new software tech-
nology with dramatic effects on the
software choices of the future.

Because of this possibility, mem-
bers of the Reason research project,
together with other associates, have
formed a company called Transoft
Corporation to market the products
of Reason research. Lision, no doubt
under another name, will be one of
the company’s first products.®

Michael F. Korns has been a software engineer
for 18 years. He has worked in systems design for
IBM, as a DP Manager for Tymshare, and until
1981 was a principal in Computhink (now called
Momentum Inc.). A student of mathematics, his
primary interest is in artificial-intelligence software.
He can be reached at Transoft Corporation, 233 Page
St., San Francisco, CA 94117,

Circle 296 on inquiry card. ==
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lt's about time. |

Time for your computer to make the telephone con-
nection — with an intelligent, full 212A 300/1200
baud modem — with a real time clock/calendar —
and with the capability to expand into a com-

plete telecommunications system. It’s time for
PRO-MODEM 1200. Much more than just a phone
modem.

When you’re on-line, time is money. PRO-MODEM
telecommunication systems help you save. By
monitoring the duration and cost of your phone
calls. And by sending and receiving messages,
unattended, at preset times when the rates are
lower. . . with or without your computer.

Compare the $495 PRO-MODEM 1200 with any other
modem on the market. For example, you’d have to
buy both the Hayes Smartmodem 1200 plus their
Chronograph for about $950 to get a modem with
time base.

PRO-MODEM 1200 is easy to use. A convenient
“Help’’ command displays the Menu of operating
command choices for quick reference whenever
there’s a question about what to do next. Extensive
internal and remote self-diagnostics assure thatthe
system is operating properly. Some of the other
standard features include Auto Answer, Touch
Tone and Pulse Dialing, and Programmable Intelli-
gent Dialing. ‘

PRO-MODEM does more. It lets you build a full tele-
communications system with features like Auto
Dialer, Incoming and Outgoing Message Buffering,
Business/Personal Phone Directory, Program-
mable Operating Instructions, a 12-Character
Alpha-Numeric Time and Message Display, and
versatile PRO-COM Software. PRO-MODEM com-
mands are Hayes compatible so you can use most
existing telecommunications software without
modification.

There’s much more to the PRO-MODEM story. See
your local dealer for complete details. He’ll show
you how to save time. And money.

Prometheus Products, Inc., 45277 Fremont Blvd.,
Fremont CA 94538, (415) 490-2370




The'Texas Instruments
Quite simply, the best

on the market today:

"Thig TT 3
10is 18 the machine [ .
should have designed, |

It is the optimum
personal computer
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October 83




Professional Computet.
personal computer

And tomorrow.

For your best performance and productivity,

rely on the T1 Professional Computer.

Critics have called it “the machine
IBM should have designed.” And

“the optimum personal computer.”

And thousands of demanding busi- §

ness and professional people have
had similar praise for the design,
software availability and depen-
dability of the Texas Instruments
Professional Computer. Here’s why.

Best internal design.

With the TI Professional Computer,
you avoid the possibility of com-
puter underbuy or overbuy. Unlike
IBM, our standard PC can grow to
XT capability — so you don’t have
to choose between a PC or an XT.
If you need more computer after you
buy the standard TI Professional
Computer, add features like internal
memory up to 768K RAM. And
internal 10 megabyte Winchester
disk. Or other expansion capabili-
ties which you can add using our
5 built-in option slots. So you get
more computer without buying
a new one.

Best graphics.

Our high resolution monitors
give you some of the sharpest dis-
plays available, 3-plane '
graphics and the capability
for 8 simultaneous colors
or monochrome shades
(IBM and Apple give you
only 4). Plus, unlike IBM,
the same software runs
on either the color or
monochrome
MONitor.

Best software available today.

Literally hundreds of third-party
software packages are available for
the TI Professional Computer. In-
cluding the best-sellers like Lotus
1-2-3™. TI and leading third-party
sof tware suppliers are committed to
developing new programs to help
keep your business ahead.

bl
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Best keyboard.

Superior design makes this the
easiest to use keyboard. You get 12
programmable function keys for
faster, easier use. Separate numeric
keypad and cursor controls. And
isolated edit/delete keys to prevent
accidental loss of data.

Best new features for the future.
Come in to a participating dealer

today for a demonstration of the TI
Professional Computer using our
revolutionary speech recognitiont
capability. Soon you will be able to
add the recently announced Speech
Command™ option to the TI
Professional Computer. This will
enable you to operate the computer
with simple voice commands.
Which lets you work
a lot faster and easier.

Best support equipment.

We offer companion equip-
ment like the OMNI 800°*
Model 850 and 855 printers for
reliable hard copy output. And, in
early 1984, the EtherLink™ Local
Area Network to connect your office
workstations. All backed by the
TI worldwide network of service
and support.

See the TI Professional Computer
for yourself. It is, quite simply, the
best. Today and tomorrow. Now at
participating ComputerLand stores
and independent dealers. For the
location nearest you, and answers to
questions about your computing
needs, call 1-800-527-3500. "

TEXAS |
INSTRUMENTS

Creating useful products
and services for you.

* OMNI 800 and Speech Command are trademarks of
Texas Instruments Incorporated.

EtherLink is a trademark of 3Com Corporation.

1-2-3 is a trademark of Lotus Corporation.

*Now being demonstrated nationwide. Available early 1984.

Copyright © 1983 Texas Instruments 2773-040PC



A General—Pur,-" ose Robot—

A plam-language system called Savovy
szmphfzes talking to RB5X

by an B“Veéndergast, Bill Slade, and Nelson Winkless
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B5X is a little fellow, almost 2%

feet tall. He is cylindrical, avail-
able with or without an arm, and has
a domed plastic top (see photo 1).
With two powered-drive wheels and
two casters for balance, he can pivot
around his own center point, rotate
360 degrees within his own diameter,
and move forward or backward at
about 4 inches per second. He’s
equipped with a ring of bumper
switches, a highly directional sonar
system capable of sensing remote ob-
jects or barriers at distances ranging
from 10 inches to 35 feet. Infrared
sensors under his body can detect
markers on the ground, including a
line that guides him to a charger at
which he feeds his two sealed lead-
acid batteries (see photo 2).

RB5X is a personal robot, the first
in a series under development by RB
Robot Corporation. RBS5X is an exam-
ple of state-of-the-art personal robots
now reaching the market for the first
time.

The robot can be fitted with a
vacuum cleaner (see photo 3), a
trailer, a voice, a compass for naviga-
tion, and even a fire detector and ex-
tinguisher. With speech-recognition
equipment, RB5X can come when
called and respond to useful spoken
commands.

Notably, the robot is designed for
growth. This initial design uses an
INS-8073 8-bit processor from Na-
tional Semiconductor with Tiny
BASIC in ROM (read-only memory)
and 8000 bytes of RAM (random-
access read/write memory) to pro-
gram control of the robot. Memory
can be expanded with another 16,000
bytes of RAM, plus 4K-byte EPROM
(erasable programmable ROM) car-
tridges for prewritten programs. The
system motherboard provides several
slots for expansion. Options as well
as additional plug-ins developed by
RB Robot and other companies are all
designed to use this bus.

Robots, even more than mass-mar-
keted computers, are expected to com-

municate with people in a convenient
and friendly style. RB5X’s program-
ming language, Tiny BASIC, has some
good features and packs a lot of power
in a very small package, but conve-
nience and friendliness with nontech-
nical strangers cannot be counted
among its good features. For example,
to sound the robot’s horn, it’s neces-
sary for a programmer to type an in-
struction such as @#7801=#80. To
make the horn stop, a different in-
struction is needed. This isn't what
the average person has in mind for
conversation with a robot. When we
designed RB5X, we knew that a
natural language for control of robots
would be essential to their general ac-

Robots, even more
than mass-marketed
computers, are
expected to
communicate with
people in a convenient
and friendly style.

ceptance in society. The open ques-
tion was, “How soon could it be
done?”

The first steps were taken with re-
markable speed. In June of 1983, the
RB Robot staff examined a software
system called Savvy developed by Ex-
calibur Technologies Corporation.
This system showed that the state of
the art in plain-language program-
ming and communication with com-
puters had moved faster than antici-
pated. Even in its first release, Savvy
offered a way to leap almost im-
mediately from communication ex-
clusively in computer code to com-
munication in plain language.

We do not intend to do a full ex-
position of Savvy in this article. (The
Savvy programming language will be
reviewed in the February BYTE.)
Briefly, the Savvy system integrates
a computer operating system, an in-
definitely extensible computer lan-

Photo 1: RB5X, a personal robot, standing next to the “charger/nest”” When the robot finds
the nest, the two metal contacts on the front make contact with the metal strips of the curved
surface of the charger and recharge the robot’s batteries. (Photos courtesy of RB Robot

Corporation.)

guage, utilities, and applications.

Savvy is integrated with an adap-
tive pattern-recognition process
(APRP) that lets it determine and act
upon the meaning of imprecise in-
puts, program names, or instruc-
tions. For example, if Savvy has been
programmed to recognize the in-
struction BLOW THE HORN, it will
without further training recognize
such mistyped or rephrased instruc-
tions as BLWO YOUR HRON, BLIWO
THEH ORN, etc.

Any specified input can be con-
nected in Savvy with any specified
output. Thus, the Savvy system can
be trained so that if it sees a pattern
that seems more like BLOW YOUR
HORN than anything else, it should
output the instruction @#7801=#80.
Furthermore, Savvy can learn that
HONK and SOUND WARNING
SIGNALS and OBLAY DER
ORNHAY all mean BLOW YOUR
HORN. If you then type SOUND
THE HORN, the correct Tiny BASIC
code will be emitted.

RB Robot contracted with Excalibur
for development of a new robot-
control language (RCL) that uses the
Savvy system on the Apple II com-
puter. Programs are written in plain
language, then automatically cross-
compiled into Tiny BASIC code that
is downloaded into the robot’s
computer.

Working in RCL with Savvy, a pro-
grammer of RB5X doesn’t need to re-
member whether the command to
move forward is @#7802=#9 or
@#7801=#20; he simply types MOVE
FORWARD.RCL is more than a
simple substitution of English words
for computer code. The programmer
can at any time add to the RCL
vocabulary. In fact, the programmer
creates a new language in using the
system; he not only adds synonyms
to the existing commands but creates
new commands and extends the lan-
guage as far as desired.

If the operator writes a routine in
RCL that causes the robot to run in
a circle, the name of that routine
(probably RUN IN CIRCLES or
MAKE A CIRCLE) becomes part of
the RCL vocabulary. RUN IN
CIRCLES becomes a command with
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Photo 2: An internal viewofRB5 X that shows the main circuit board and rechargeable batteries.

as much authority as any Savvy
primary-language command like
ADD, EDIT, or SAVE. Perhaps the
operator wants the robot to do a
dance while humming its own tune.
The robot may be instructed to
MOVE FORWARD, then RUN IN
CIRCLES, then MOVE BACKWARD.
It is unnecessary to tell the computer
to go and find the subroutine called
RUN IN CIRCLES, fetch it, and then
run it. The name of the routine itself,
RUN IN CIRCLES, implies all that,
and Savvy does it automatically with-
out requiring detailed instructions.
You can think of Savvy as an auto-
matic programmer that knows all of
the details about the computer sys-
tem. It tells the computer how to ac-
complish the steps of the task,
specifies memory allocation, data
types, linking, and blocking. Savvy
tells the computer when to open and
close files and how to move through
the structural hierarchy from one
point in the system to another. Savvy
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knows more about the internal oper-
ations of an Apple or IBM Personal
Computer system than most human
programmers. It follows the step-by-
step instructions of a human pro-
grammer to code the program.

Savvy and a programmer must be
able to communicate. RCL is the vo-
cabulary created to enable that com-
munication. If any wording choice
seems unbearably bad to any RCL
user, that person can associate some
preferred name with the bad one and
use that. To each his own.

Skilled programmers, proud of
their ability to operate in obscure
codes, may choose to give RCL an ef-
ficient vocabulary of very short
names. You might teach the system
that MF means the same as MOVE
FORWARD, MB, MOVE BACK-
WARD, and RIC, RUN IN CIRCLES.
Using this kind of technique does not
necessarily hide the meaning from
newcomers to the code. Savvy inter-
prets each command in terms of its

original, underlying vocabulary.
Unless the programmer takes steps
to obscure the meaning of the pro-
gram (which can be done), the pro-
gram task is ultimately documented
by the system in plain text.

The vocabulary is constantly ex-
panding because new fundamental
instructions are continuously being
added to the system for operation of
the arm and hand, sensory systems,
and other peripherals. The RCL pro-
grammer can add instructions, up-
dating the system at any time, sim-
ply by defining the new terms to the
system. RCL users will often develop
new fundamental instructions that
seem useful to them and add them
to their own systems. No users group
has yet been formed to publish and
maintain a dictionary of terms com-
mon to all RCL users, though such
action would facilitate standardiza-
tion from system to system.

Developing RCL was essentially a
job of writing a compiler as an ap-



plication program in Savvy. The
mechanics of the system were deter-
mined by the nature of the existing
Tiny BASIC software and hardware.
The National Semiconductor micro-
processor, memory, and supporting
circuitry are packaged specifically as
a Tiny BASIC engine.

The goal in developing RCL was
straightforward: create a plain-lan-
guage programming environment
that will let a user readily create and
edit “scripts” to govern a robot’s
behavior. We did not want to limit the
effective utilization of all of the hard-
ware features of RB5X, and we
wanted to make good use of Tiny
BASIC. We aimed to create a flexible,
easily extensible set of programming
constructs.

The INS-8073 directly supports an
RS-232C port through which a ter-
minal can communicate with the
Tiny BASIC interpreter/monitor in
the RB5X. It was clear that with a cor-
rectly functioning robot, we didn't
need two-way communication with
Tiny BASIC. We could work just one
way, downloading a program from
the Apple to the robot.

Communications resolved, the
next concern was storage of the Tiny
BASIC program text. The typical syn-
tax of a BASIC statement is statement
numbers and then statement text.
Therefore, a program file folder was
named SOURCE, which had as its in-
dexing item STATEMENT NUMBER
and the two items BASIC TEXT and
MEANING. BASIC TEXT is the pro-
gram statement, and MEANING is a
diagnostic and educational remark
for the user.

By way of clarification, Savvy ter-
minology, as well as structure, is
somewhat different from convention.
Savvy uses the word folder for what
is commonly called a “file,” page for
“record,” item for “field,” and task for
“program.” (Yes, there is debate about
this, but we'll not enter it here.)

The folder structure for stored Tiny
BASIC text in RCL is:

SOURCE (a folder)

11d STATEMENT NUMBER
2 Item BASIC TEXT

3 Item MEANING

Each robot script is, in fact, a Savvy
task and is edited by the Savvy task
editor. The “primitive” programming
elements of RCL are the kinds of
commands we suggested above. For
example,

GO FORWARD

SPIN RIGHT 90 DEGREES
WAIT this many seconds <1>
TURN ON HORN

SAY this phoneme <1>

From these discrete instructions, the
Savvy task editor compiles the Tiny
BASIC text necessary to accomplish
the function specified.

Here is the process for compiling
a single line of Tiny BASIC: Incre-
ment the current line number to form
the STATEMENT NUMBER for this
statement, copy the appropriate piece
of text to the BASIC TEXT, copy any
meaningful text description to the
MEANING, and then save this page
of data in the SOURCE folder. Two
tasks have been written to accom-
plish this compilation:

INCREMENT STATEMENT
NUMBER (a task)

1 Does ADD the STATEMENT
NUMBER and STATEMENT
NUMBER INCREMENT VALUE

2 and COPY from SUM to
STATEMENT NUMBER

3 and END

COMPILE the BASIC statement
<1> which means <2>
(a function)
1 Does INCREMENT STATE-
MENT NUMBER
2 and COPY from (1) to BASIC
TEXT
3 and COPY from (2) to
MEANING
4 and SAVE new page in
SOURCE
5 and END

With these two tasks, it’s easy to
write one-liners to compile a state-
ment. Some RCL primitives are very
simple. For example, STOP ALL MO-
TION (a task) does a COMPILE of
the BASIC statement @#7802=#0
(which means STOP ALL MOTION).
In another example, the primitive
WAIT goes through logic to deter-
mine if a specified waiting period is
shorter than one second. (In many

Text continued on page 130

Photo 3: RB5X with an optional vacuum-cleaner attachment.
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Circle 216 on inquiry card,

“I've got a big Listing 1: The Charger Finder routine written in RCL with Savvy. The program instructs
problem keeping the robot to search for a metal tape on the floor and follow that tape to the “charger/nest.”
sales leads

organized.”

/

1 RESET THE ROBOT

2 INITIALIZE MEMORY

3 BEGIN A REPEATING PROCEDURE

4 INITIALIZE MESSAGES

5 CLEAR ALL VARIABLES

6 BEGIN A REPEATING PROCEDURE
7 GO FORWARD
8
9

LEAVE IF ANY BUMPER TOUCHED
DOES THE variable R compare = to ZERO
10 LEAVE THIS REPEATING PROCEDURE
11 END TEST
12 REPEAT THIS REPEATING PROCEDURE
13 LEAVE IF TAPE IS SENSED
14 MOVE WITH BETA INTELLIGENCE
15 REPEAT THIS REPEATING PROCEDURE

“Not me.
I've got marketing
management
software from JEB.”

16 FOLLOW TAPE
17 MAINTAIN CHARGE

Listing 2: The Charger Finder routine compiled into Tiny BASIC code. This program is trans-
ferred from the Apple II computer into the RB5X’s on-board computer.

Tiny BASIC Text

Meaning of Text

10 T=10 Number of whole seconds
With MMS microcomputer gg .IQC_)%JB 1600 ﬁ'o Wg“t S )
software, you can keep track of = e
’ d effectivel : 40 GOSUB 1000 Go wait
prospects and effectively organize 50 @#7803 = #98 Initialize /O

follow-up of every one.

You can rapidly send sales leads
to the field. Then generate reports
to analyze their value. Produce
direct mail lists, labels ... and
more. JEB gives youi an efficient

60 N =TOP

70 O=TOP + #FF

80 M =TOP + #200
90 FORP=NTO M
100 @P =#FF

110 NEXT P

Initialize experience block
Initialize inhibition block

way to increase your company’s 120 REM START A LOOP ngin. A Loop
sales and profitability. And you can 130 @#7803 = #98 Initialize I/0
do all this for only $595. 140 CLEAR Clear variables
The Marketing Management 150 REM START A LOOP Begin A Loop
System (MMS) software package 160 @#7802=#09 Go forward

isready to run on CP/M, PC-DOS
and MS-DOS microcomputers and
can be adapted for minicomputers.
And with JEB, you can rely on

our assistance to help modify the
program to meet your specific
needs. Our MMS program gives
you the efficient marketing
management you demand.

m———————

| want to know how JEB can help me.

170 Y = @ #7800

180 IF Y<255 GOTO 230
190 IF R< 0 GOTO 210
200 GOTO 230

210 REM END HERE

220 GOTO 150

230 REM EXIT TO HERE
240 X =#02

250 GOSUB 1100

260 R= @#7802 AND #40
270 IF R=0 GOTO 310
280 GOSUB 2000

290 REM RETURN GOES HERE

Test for bumper contact
Exit if any contact
Make a comparison

Exit this Loop

Fall through to here
Repeat this Loop

Turn on LED 1

Go turn on a bit
Test for tape sense
Exit if tape sensed
Go to Beta Subroutine
Return to here

O Please send more information. I 300 GOTO 120 Repeat this Loop
[ Please have a salesperson call. 310 REM EXIT TO HERE B L
320 REM START A LOOP egin A Loop
N
i .l B| 330 @t7s0s=tos Intialize /0
| Title | 340 CLEAR Clear variables
Company 350 REM START A LOOP Begin A Loop
I Address I 360 @#7802 =#08 Right forward
) 370 X =#02 Turn on LED 1
I City State I 380 GOSUB 1100 Go turn on a bit
Zip Phone () 390 R= @#7802 AND #40 Test for tape sense
I I 400 IF R=0 GOTO 440 Exit if tape sensed
jEB I t I 410 Q = @#7802 AND #20 Test for charger contact
! ys ems, INnc. || 420 1Fa=0c0TO 40 Exit if charger sensed
57 Main Street, PO. Box 70
Franconia, N.H. 03580 I
(603) 823-5587/7021 JEB 3 = .
S — J Listing 2 continued on page 128
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S

ORRY

CHARLIE!

If you just bought o 16-bit 8088 computer with o 160K drive, 256K RAM, Ramdisk and
spooler software, MS-DOS, Wordstar, CalcStar, EZ Writer, Color graphics BASIC and a
printer port, you're going to be sorry when you read this ad. Why? Becouse Scottsdale
Systems will give you all this for $1099.

The color graphics board built-in to the FC-PlusT™ generates a resolution of 640x400
dotsin monochromé, and generates 8 colors. The circuit board is presocketed for 256K,

and an 8087 chip, and is warrantied for a full year by 50 Sanyo Service Centers.

The PC-Plus will run many programs written forthe IBM-PC®, yet costs less than one-third
as much. Due to the huge demand for the PC-Plus you may have to wait. but give us a
call for more information. Better safe than sorry!

PC PLUS m
PC DELUXE m

TELEVIDEO

Single user systems now backed nation-
wide by Xerox. Single user systems now
Include Word processing. spreadsheet
and grophlcs sofrware (clong with CP/M
or CP/M-86). Local installation of mult-
user systems available via TRW,

TPC ..
803
1603 .

806/20 mb. .
846/40 mb. ...

TERMINALS

Y

Adds Viewpoint 3A+-Emulates
the ADM-JA. detached keyboard, keypad,
12" green display. nationwide Adds
service. $457
... $589
... $508
... 5694
. 5689
$1044
. $724
. 5656
. 5469

Viewpoint 60 ..
Wyse 50 ......... -
Wyse 100
Televideo 914
Televideo 924
Televideo 970
Altos Il
Zenith Z-29 .
Zenith ZT1 ...
Qume 102 .
HOUSTON
INSTRUMENTS
DMP-29 .. . $1795
DMP-40 . $745
DMP-41 ... . $2340

fromthelowest-priced duol{! cpﬁym uki-
usersystemsto true 16-blt 10 Mhz, m uhti
user systems. Local service available via
TRW. We will configure, test and install
your systems for on additional charge
(call for prices).

. $1998

5-80-2 .
5-80-10 . 53629
. $5795

5-86-10 ..
5-86-40 .. . $7995
. 54679

8000-10 ..
8000-14 .. . $8118

ZENITH 2110

Scottsdale

I/\‘

=i

* Our best selling Z-80 system just went

down in price. Each system includes,
dual drives, CP/M®, Sanyo Basic, Wordstar
TM. MailMerge, Spellstar, Calcstar, InfoStar,
a games disk, and 2 Boxes off disks.
Nationwide service.

Sanyo 1150 (640K) ... Call
Sanyo 1160 (1.2mb) .. Call
Sanyo 1250 . Call

SYSfe m Sird.

617 N. Scottsdale Road, Suite B, Scottsdale, Arizona 85257

= (602) 941-5856

Call 8-5 Mon.-Fri.

We participate In arbitration for business and customers through the Better
Business Bureou of Maricopa County.

SERVICE/ORDERING

INTEGRATION: Piices listed ore for new equipment in factory sealed boxes with manufacturer's
warranty. We will pretest your equipment, Inregrote your system, configure your software, provide
special cables, etc.. far an additional charge. Coli for prices.

ORDERING: MAIL ORDER ONLY. Pices listed ore for cosh, No C.0.D.’s. We sell on o Net 30
basis to Fortune 1000 companies and Universities with good credit. P.O.'s odd 2%, charge cords odd
3%. Az.residents odd 6%. Prices subject ro change. product subject to ovoiloblliry. Personal checks
rake 3 weeks ro clear, 0-20% restocking fee for returned merchondise. Shipping extra -products are
F.O.0. poinr of shipment. CP/Mand MP/M ore registered rrademarks of Digitol Research, Wordstaris a
registered trademark of MicroPro Internotlonol. IBM and IBM PC ore registered trademarks of
International Business Machines Corporation, TeleVideo® Is a registeted trademark of TeleVideo
Systems, Inc..” SOFTWARE: Sold only w/systems, not worrontied for suitability.

OKIDATA

The new Microline 92's and 93's feature 160 C.P.S.
draft mode, 40 C.P.S. correspondence mode.
Standard parallel, serial card add §91.

Microline 92 ... ... $175 off
Microline 93 . $290 off
Microline 82 ... . $134 off
Pacemark 2350P

COLUMBIA )

Each Columbia now comes with M5-DOS,
CP/M-86. Bosico (with IBM-PC® campo-
tible color graphics). Perfect Wiiter TM,
PedectSpeilerTM. Perfect ColcTM, Perfect
Flier TM. Fast Graphs, Home Acc't Plus,
Space Commanders. Diagnostics, and
The Columbia Tutor. The VP is 38 Ibs.
portable with a built-in 9" monitor. The
1601 is the deskiop unit. Bothcompurers
come with dual 320K drives, and are
backed by Bell and Howell.

VP . . 52049
1601 . . $2479
1600-4 (10mb) ... $3545

PRINTERS

Gemini 10X
Gemini 15, 15X ...
Delta 10's .
Epson

Tally 160L/trac
Tally 180L/trac
Tally Spirit ..
Anadex ..

$115 off
... Call

. Call

. Call

. $584

LETTER QUALITY
Silver Reed 500 $409
Silver Reed 550 ... $654
Sanyo PR5500 .. Less

. Silver Reed 770

NEC 7710
NEC 2000's

DTC-3802

Replaces the Daisywriter 2000. Uses the
same printwheel, ribbons, and tractor feed.
Will run serial, parallel, or IEEE 488. 48K
buffer standard, uses Diablo codes.

$1044




Listing 2 continued:

Tiny BASIC Text

430 GOTO 350

440 REM EXIT TO HERE
450 Q = @#7802 AND #20
460 IF Q=0 GOTO 800
470 X =#40

480 GOSUB 1100

490 T=0

500 DO

510 T=T+1

520 @#7802 = #09

530 R= @#7802 AND #40

540 UNTIL (R< >0) OR (T > =100)

550 DELAY 100 -

560 @#7803 = #98

570 CLEAR

580 REM START A LOOP
590 @#7802 =#01

600 X =#02

610 GOSUB 1100

620 R= @#7802 AND #40
630 IFR=0GOTO 670
640 Q= @#7802 AND #20
650 IFQ=0GOTO 670
660 GOTO 580

670 REM EXIT TO HERE
680 Q= @#7802 AND #20
690 IF Q=0GOTO 800
700 X =#40

710 GOSUB 1100

720 T=0

730 DO

Meaning of Text

Repeat this Loop

Test for charger contact
Exit if charger sensed
Turn on flashing lights
Go turn on a bit
Initialize
Do the following
Math function
Go forward
Test for tape sense
Check exit conditions
Short wait
Initialize /10
Clear variables
Begin A Loop
Left forward
Turn on LED 1
Go turn on a bit
Test for tape sense
Exit if tape sensed
Test for charger contact
Exit if charger sensed
Repeat this Loop

Test for charger contact

Exit if charger sensed

Turn on flashing lights
Go turn on a bit

Initialize

Do the following

WATCHMAKER CNC

PERSONAL COMPUTER:-CONTROLLED
LATHE WITH FULL CNC CAPABILITY

Compatible with your own APPLE I, IBM PC, DEC.

* Tum steel, aluminum, brass, plastic

* Create prototypes and replacement parts to perfect fit
* Make one or a thousand perfect tumings

* Update and automate your small machining operations
* Fully train new CNC operators

Precision is = .0001". Swing over bed is 1.5", with 8" between
centers. Ball bearing spindle and precision gib slides give
reproducibility to .00025".

Program the lathe in conventional CNC code, with linear and
circular interpolation and store up to 200 different patterns on one
diskette. With any popular personal computer, you can get:

649 East Industrial Drive, Manchester, NH 03103 (603) 625-8600
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LATHE AUTOMATION FOR $2500.

Circle 483 on inquiry card.

740
750
760
770
780
790
800
810
1000
1005
1010
1015
1100
1105
1110
1115
1120
1125
1130
1135
2000
2010
2020
2030
2040
2050

2100
2110
2120
2130
2140

21580
2160
2170

- 2200

2210
2310
2320
2330
2340
2350
2360
2370
2380
2390
2400
2410
2420
2430
2440
2450
2460
2470
2480
2490
2500
2510
2520
2530
2540
2550
2560
2570
2580
2590
2600
2610
2620

Tiny BASIC Text

T=T+1
@#7802 = #09
R = @#7802 AND #40

UNTIL (R<>0) OR (T > = 100)

DELAY 100
GOTO 320

REM EXIT TO HERE
GOSUB 2310
FORS=1TOT

DELAY 1000

NEXT S

RETURN

U = @#7801

U=UORX
@#7801=U

RETURN

U= @#7801

U=UAND X
@#7801=U

RETURN

P = @#7800

IF P =255 THEN P = 251
V=@ +P)

IF V<> #FF GOTO 2100
V = RND(1,14)

IF (V=3) OR (V =12) OR
(V=(0+P)

T=2

GOSUB 1000

D =200

IF (@#7800 < > #FF) OR
(DK95) GOT
@(N+P)=V

CLEAR

GOTO 290

@O0+ P)=V

GOTO 2040

REM START A LOOP
REM START A LOOP
Q= @#7802 AND #20
IF Q=0GOTO 2560
P=0

REM START A LOOP
P=P+1

@#7802 =#09
DELAY 100
@#7802=0

Q= @#7802 AND #20
IF Q=0 GOTO 2540
IF P<>5GOTO 2520
@#7802 =#06
DELAY 1000

@#7802 = #09

T=1

GOSUB 1000

DELAY 100
@#7802=0

P=0

REM END HERE
GOTO 2360

REM EXIT TO HERE
GOTO 2320

REM EXIT TO-HERE
X =#04

GOSUB 1100

DELAY 1000

@#7803 = #98

GOTO 2310

REM EXIT TO HERE

END OF PROGRAM

Meaning of Text

Math function

Go forward

Test for tape sense
Check exit conditions
Short wait

Repeat this Loop

Charge maintain routine
Wait T seconds subroutine

Turnon a bit @ #7801

Turn off a bit @#7801

Bumper pressed

Sonar treated as bumper #1
Check experience block
Try action

Pick random action

Pick another

Try action

Number of whole seconds
Go wait

Cancel sonar test

Not successful

Successful

Clear variables

Back to main program
Not successful

Begin A Loop

Begin A Loop

Test for charger contact
Exit if charger sensed
Initialize

Begin A Loop
Increment Loop count
Go forward

Short wait

Stop all motion

Test for charger contact
Exit if charger sensed
Make a comparison
Reverse

Short wait

Go forward

Number of whole seconds
Go wait

Milliseconds to wait
Stop all motion

. Initialize

Fall through to here
Repeat this Loop

Repeat this Loop

Turnon LED 2
Go turn on a bit
Short wait
Initialize /0
Repeat this Loop



1000

FLOPPY DISKS

Savings you can take to the bank: 200
MB only $2,195. CORVLUS is proud to
introduce the BANK.

It's the most dramatic breakthrough
inlowcost,high capacity mass memory
systems since CORVUS introduced the
Winchester disk for microcomputers
in 1979.

The BANK's removable tape car-

tridges hold up to 200 megabytes of

information.That's equal to 1000 double
density floppies or 10 times the
capacity of the largest hard

disks commonly available for micro-

computers. You can use the BANK to
complement a Winchester disk. It has
19 times the capacity.

And the BANK's cartridges are re-
movable for unlimited capacity and
storage.

On-line archival back-up you can
bank on.You can use the BANK as a

random access archival device.
If your Winchester disk fails, you
can restore selected volumes
without having to restore the entire

contents of the hard disk.

The BANK is the perfect solution
toyourback-up storage problems as a
shared storage device on OMNINET"—
the leading Local Area Network for
microcomputers.

Call CORVUS for the name of the
dealer nearest you. We're sure you'll
smile...all the way to the bank.

For more information contact:
CORVUS SYSTEMS, 2100 Corvus Drive,
San Jose, CA 95124, 1-800-4-CORVUS.

CORVUS

THE NETWORKING COMPANY.

The BANK connects to various brands of computers using OMNINET Local AreaNetwork TRANSPORTER" interface cards. The BANK is currently available forthe CORVUS CONCEPT™and the IBM PC.*
CORVUS, THE NETWORKING COMPANY, the BANK, OMNINET, CORVUS CONCEPT and TRANSPORTER are trademarks of CORVUS SYSTEMS, INC. IBM and IBM PC are trademarks of

Circle 115 on inquiry card.

International Business Machines.

BYTE January 1984 129



by Nelson Winkless

Personal robots have come a long way
technically in the last few years. Advances
in digital electronics have made it practical
to build compact sensory, information-pro-
cessing, and control systems that can ride
in self-powered carts that aren't too large
or heavy. The laboratory curiosities that
have been rolling around research institu-
tions and a few home workshops have
become today's affordable “personal robots,”
loaded with potential. But potential for
what?

A case has been made for using robots
as household pets. They can be compan-
ions, health monitors, entertainers, com-
municators, and protectors, given a lot of
hardware and software development that
robot enthusiasts now are beginning to pro-
vide in increasing quantity. Pets are highly
valued in our society, and the reasons for
keeping dogs and cats around the house
applyas well to keeping robots around the
house. The discussion of pets is worth-
while, but let us not dwell on it here.

Our society prizes things that are spe-
cifically useful. Robots will fare well if they
do useful work for people. Personal com-
puters now do work for people, and busi-
nesses have no trouble finding excuses to
buy them. Individuals have more difficul-
ty finding excuses; games are a weak ex-
cuse, keeping personal accounts is fairly fee-
ble, but word processing is pretty good.
Robots offer even fewer practical excuses for
their purchase, but their potential in the
long run exceeds that of personal com-

‘Rover, Fetch a Dozen #9 Ratchets’

puters.

Just as the definition of the “personal”
computer remains cloudy, the definition of
“personal” robot is shrouded in uncertain-
ty. Indeed, while we have pretty well
agreed on what a computer is, we have by
no means agreed on what a robot is, so the
definition of a personal robot is doubly
obscure. Without pretending to settle
matters, I'vecome up with some guidelines
for distinguishing personal from nonper-
sonal robots. But first we must talk about
computers.

Before personal computers came among
us, we had only institutional computers.
They were owned by government agencies,
large businesses, and other organizations.
The work produced by the institutional
computer is looked upon as the workofthe
organization. The personal computer, how-
ever; is looked upon as the implement of
an individual. That person uses the com-
puter as if it were a pencil, a pocket
calculator, or a telephone. The individual,
not the organization, is responsible for the
work produced by that personal instru-
ment, even when the individual is operat-
ing in an institutional setting. There's no
ceremony involved in using the personal
computer, no labored allocation of
resources, no meetings, no sign-offs (that
is, after the initial effort to get the com-
puter). The individual uses the machine
as casually as a pad of paper and is fully
responsible for what is produced.

The institutional robot is typically part

of a production system. The machine’s
work can be changed by changing its pro-
gram, but it is used as part of a larger
scheme, worked out and administered by
an organization. The personal robot will
be identified with an individual who is
responsible for its actions, misbehavior, and
good deeds. The individual will get credit
and blame for its performance, as does the
user ofan Apple. (Am I my robot's keeper?
Yes.)

Personal robots represent the convergence
of two lines of technical development—
automobiles (in the sense of “self-moving”
systems) and computers. You might think
of personal robots as mobile machines to
which we are now finally adding flexible
automatic guidance and control systems.
You might think of robots primarily as com-
puters that can move around. You might
also think of them as artificial animals,
neither vehicles nor information handlers
but self-serving systems that interact with
their environment in a way that enables
their own survival; in essence, a new class
of machine.

What practical excuse can we find for
getting acquainted with personal robots?
Well, let's go back to “automation.”

Technologists have been working on fac-
tory automation for a long time and mak-
ing good headway. The automated office
began with word processors, communica-
tions equipment, personal computers, etc.
Office automation has been most effective
in small enterprises, where one personal

Text continued from page 125:

robot scripts, RB5X is instructed to
wait for a specified period of time
before going on to the next action.)
If the period is shorter than one sec-
ond, RCL computes a “DELAY nnn,”
where nnn is in milliseconds. Other-
wise, it calls an integer second delay
subroutine and, if necessary, com-
piles a DELAY for any fractional
period.

This is the general model for imple-
menting primitives of RCL. Of
course, many primitives are provided
to the RCL user, so the casual robot
user needn’t get down to that level.
The next higher level of RCL
primitive is exemplified by:
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HONK the horn for this many
seconds <1>

1 Does TURN ON HORN

2 and WAIT this many seconds
<1>

3 and TURN OFF HORN
4 and END

Again, we are not attempting here to
provide a complete explanation of
Savvy. We're merely showing the ap-
proach to using Savvy in RCL to
compile Tiny BASIC. Let us reiterate
that the casual RCL user never sees

the compiled Tiny BASIC code unless
by choice. Indeed, he never has to see
the comparatively plain-language
Savvy tasks. The whole point of RCL
is to give the robot operator a simple
means for telling RB5X what to do.
The mechanism outlined above does
that.

By way of demonstration, the 17-
line RCL routine in listing 1 compiles
the 262-line Tiny BASIC routine in
listing 2. RCL with Savvy is new and
will clearly never be “complete,” but
it serves its immediate purposes well,
and RB Robot is developing applica-
tions programs in RCL to put RB5X
through a lot of paces.



computer, such as an Apple, serves many
functions: production scheduling, word
processing, bookkeeping, inventory control,
mailing-list management, and so forth.

In the shop or office, the personal robot
can become a strange combination of un-
complaining menial and brilliant infor-
mant, Imagine a scenario along these lines:
You're running a small assembly plant. Ten
or 15 workers take components, assemble
them into your products, package them,
and ship them to customers. The business
is not very complicated, but it depends
upon alertness, responsiveness, quality
control, and a smooth flow of production.
You add a robot to the staff. Give it a name,
something neutral to avoid social conflict.
Call this machine “Rover.

Rover learns the layout of the shop, the
schedules, the identities of other employees,
the social hierarchy, the protocols (who gets
out of whose way), and the rhythm of the
place.

People tend to drop small components.
In many cases, it’s cheaper to toss out the
dropped stuff rather than collect and re-
sort it. Rover, however, can wander
around, pick the pieces up, and put them
away without any stir. This saves material,
breaks in the routine, dignity, and possibly
the job of an otherwise good employee who
is having a spell of dropping things.

“Hey, Rover, bring me a dozen #9
ratchets.” Rover can. “Rover, take this up
to Norma in the front office and come right

back.” Roverwill. “Rover, let's take inven-

tory.” And at this point, the robot can do
some things that people can’tdo. Not only
should Rover be able to trail around after
you, counting things, holding things, and
recording information; Rover should have
the complete inventory system in mind and
be able to comment on discrepancies, loom-
ing shortages, and changes in rates of use.
Indeed, Rover should have free access to
the inventory and order information
handled by the computer in the front of-
fice. Rover should know which orders are
in the works, which items are back-ordered,
and which are in oversupply. Rover should
have, and he should be able to com-
municate, all of the complex detail that the
shop manager cannot practically keep in
mind. Also, Rover should be perfectly will-
ing to sit up all night with the inventory
chores, sorting, counting, tidying, and
making burglars nervous.

“Rover, get the phone.” The robot should
be able to handle calls at least as well as
the average answering machine, and might

. even select among callers. (“If Mr. XYZ
calls, let me know at once.”) Furthermore,
Rover can carry the phone to you.

“Rover, I want to send a letter.” Rover
should be able to plug in the keyboard and
the display for word processing and have
them ready when and where you want
them.

“Rover, has ABC Products ever bought
a Model Six from us?"" The robot can be
a good database manager, offering state-of-
the-art facilities in Natural Query Lan-

guage for communicating with you. In-
deed, the robot can be loaded with infor-
mation and manipulate it on the spot if a
keyboard and display are available.

Rover becomes a useful hand around the
place, learning to do whatever is appropri-
ate at the moment and remembering how
to do that same job again later. With ex-
perience, Rover grows increasingly valu-
able.

With the personal robots currently avail-
able, how practical is this scenario? Not
very. Some of Rover’s activities can be done
by commercial personal robots right now.
But how practical was an MITS Altair
computer with octal switch input, 4K bytes
of memory, cassette storage, and no
BASIC? Not very. A few years of serious
effort were needed to shape personal com-
puters into generally useful devices.

The same kind of effort will make per-
sonal robots handy. We've come a long way
already. The availability of a plain-lan-
guage control systembrings Rover-like per-
formance closer to reality. Memory is get-
ting cheap, speech recognition and synthe-
sis are operating at a useful level, sensory
systems can be integrated nicely, and some
clever mechanical systems exist.

You may want to tell your personal robot
to fetch the paper and do those entertain-
ing things around the house that we con-
sider suitable activity for personal robots.
You may also want to tell it to knock out
a day’s useful work in the shop.

The robots are willing; we have to learn
how to tell them what we want.

Summary

RCL and Savvy mark an improve-
ment over Tiny BASIC coding, of
course, but an improvement on Tiny
BASIC alone is a modest goal. The
programmer (and the robot) are still
dependent on programming
generated on an external computer
and downloaded to the robot. Ob-
viously, RB5X needs more brains
aboard, and a card is in development
that will enable programming in RCL
internally in RB5X. Also, sensory in-
put patterns can be learned by a Sav-
vy system and associated with ap-
propriate responses. RCL will
become more comprehensive with

time and experience, and the system
can be extended in many directions.

This has important implications for
robotics. One intriguing thing about
RCL is that it could work from the
same plain-language instructions to
compile programs in any language—
FORTRAN, assembly language,
whatever the object machine wants to
hear. An enriched RCL vocabulary
could control milling machines and
steel mills as well as RB5X and his
brethren. RCL with Savvy in its first
release is powerful. It seems capable
of becoming a general-purpose robot
language that can keep up with the
state of the art.m

Dan Prendergast is vice-president of research and
development at RB Robot Corporation, Bill Slade
is operating-systems manager at Excalibur Tech-
nologies Corporation, and Nelson Winkless is presi-
dent of ABQ Communications Corporation (Box
1432, Corrales, NM 87048) and coauthor of Robots
on Your Doorstep.

The RB5X robot is manu factured by RB
Robot Corporation, Suite 310, 18301 West
10th Ave., Golden, CO 80401, (303)
279-5525.

The Savvy Programming Language is
published by Excalibur Technologies Cor-
poration, POB 26448, Albuquerque, NM
87125, (505) 242-3333.
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PRESENTING
THE NO-RISK DISK.

Play it again. And again. And again.

No matter how many times you play it, the
TDK No-Risk Disk™won'’t drop a letter. A word.
Not even a bit.

We guarantee it.

And not for 1 year. Or 5 years. But with a lifetime
Eeplacement warranty for as long as you own the

1sk.

Our confidence is the result of almost 50 years’
research and development of TDK magnetic
components and recording products.

From that,we’ve been able to produce special
surfaces and coatings that cut the effects of wear
on a disk.

Which means you can store all your valuable
documents, time-honored information and one-of-
a-kind thoughts on a TDK disk.

And know 1t will not fail you.

So the next time you want
to store important information,
put it on TDK.

You've got nothing to lose.

N 4 S Double Density
o
' ® L L
TDK offers a complete line of the most popular disks in 5%- and 8-inch formats
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1984, the Year of the 32-bit
Microprocessor

Technological evolution continues at breakneck speed with the
coming of the supermicroprocessor

By the end of 1984, we'll have seen
32-bit microprocessors manufactured
by Data General Corporation (DG),
Digital Equipment Corporation
(DEC), Hewlett-Packard (HP), Inmos,
Intel, Motorola, National Semicon-
ductor, NCR, Western Electric, and
Zilog. In this article, I'll look at what
32-bit microprocessors are and what
they’re going to be used for. ThenI'll
look at certain details available about
the chips.

First, let’s define our terms. A 32-bit
microprocessor has a full 32-bit archi-
tecture, a full 32-bit implementation,
and a 32-bit data path (bus) to mem-
ory. Because this definition is terse,
some explanation and examples are
in order.

Architecture. What is a micropro-
cessor’s architecture? The term means
different things to different people
but, for this article, let’s call it the in-
terface between the programmer and
the machine. Architecture defines the
set of accessible registers, the mem-
ory model, the instruction set, and
the addressing modes of the ma-
chines. In order to qualify as having
a full 32-bit architecture, the machine
must have the following features:

1. Data and address registers that are
32 bits wide.
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by Richard Mateosian

2. An instruction set that fully sup-
ports 32-bit data types.

3. Indexes and other address modi-
fiers used in the machine’s ad-
dressing modes that have 32-bit
representations.

Now, I don't mean to quibble about
a few bits here and there. For ex-
ample, the DEC VAX, generally ac-
knowledged to have a 32-bit architec-
ture, devotes the uppermost bits of
addresses to special purposes; the ac-
tual address fields are smaller than
32 bits wide. Furthermore, many
32-bit architectures provide for com-
pact forms of addressing or address
modifiers using fewer than 32 bits,
but these are in addition to, not in-
stead of, the full 32-bit forms.

Full support of 32-bit data types is
another deceptively simple idea. At
the very least, it means that 32-bit
quantities can be moved with a single
instruction, and the usual arithmetic
and logical operations (e.g., ADD,
SHIFT, NOT) can be applied to 32-bit
operands to produce 32-bit results.
Problems arise with multiplication
and division operations. When two
32-bit quantities are multiplied, the
result may have as many as 64 signifi-
cant bits. Similarly, because division
is the inverse of multiplication, you

would expect, in a 32-bit architecture,
to be able to divide a 64-bit quantity
by a 32-bit quantity as long as the
quotient and remainder could each
be represented in 32 bits. One popu-
lar microprocessor, widely regarded
as having a 32-bit architecture, limits
multiplication to 16-bit quantities so
that results can be represented in 32
bits. The same microprocessor en-
ables division of a 32-bit quantity by
a 16-bit quantity, but only if the quo-
tient can be represented in 16 bits.

Implementation. It is easier to under-
stand architectural anomalies such as
those mentioned above in terms of
implementation. The first 16-bit
microprocessors (8086, Z8000, 68000)
were implemented with 16-bit data
paths and computational units, even
though two of these microprocessors
included many 32-bit architectural
features. Similarly, Intel's iAPX432,
which featured an innovative 32-bit
architecture, was implemented with
a 16-bit computational unit and 16-bit
internal data paths.

Let’s look at how implementation
can account for the architectural
restrictions I've just described. Sup-
pose you are designing a micropro-
cessor with a 16-bit computation unit
(also known as an arithmetic and
logic unit or ALU). That means that
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Photo 1: The Motorola MC68010. (Photo courtesy of Motorola Inc.)

a basic operation of the ALU will be
to accept two 16-bit inputs and to pro-
duce a 32-bit product. If you want
32-bit registers and an instruction
that multiplies two 32-bit quantities
to obtain a 64-bit result, you're going
to have to devise some sort of inter-
nal hardware “subroutine” that
breaks the multiplication down into

16-bit multiplications and additions.
These subroutines are an endless
source of problems when you imple-
ment interrupt handling or virtual
memory. They are not appreciably
faster than subroutines in software
that implement the same operations
using basic ALU operations. Thus,
you will be tempted to match the ar-

chitecture to the implementation,
putting in a multiplication restriction
like the one mentioned earlier. This
causes little inconvenience to cus-
tomers, but it gives a marketing de-
partment nightmares when it tries to
convince the world that a micropro-
cessor has a true 32-bit architecture.

Data path (bus) to memory. This is
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the easy part of the definition of 32-
bit microprocessor. There must be 32
(or more) I/O (input/output) lines
used for the transfer of data between
the central processing unit and mem-
ory. The effect of this requirement is
to increase memory-bus bandwidth
(the amount of data that can be trans-
ferred on the memory bus per unit
of time). In simple systems (just a
central processing unit and memory),
this can increase performance only
when the central processor can han-
dle instructions and data faster. In
more complex systems, an important
benefit of increased bus bandwidth
is the ability to use multiple central
processing units, direct memory ac-
cess (DMA) transfers, and high-
speed graphics processing without
degrading computational power. By
using the bus substantially less than
all of the time, a 32-bit micropro-
cessor contributes to overall per-
formance in computer-aided design
(CAD) systems, engineering worksta-
tions, and even mainframe-level com-
puters.

Data buses of the 32-bit type are a
relatively new addition to the micro-
processor scene. Chips like Intel’s
iAPX432 and National Semiconduc-
tor’s N516032 have full 32-bit architec-
tures but 16-bit data buses. As this is
being written, system designers can-
not yet buy production quantities of
any microprocessor with a 32-bit data
path to memory.

What Are 32-bit Chips Good For?

The preceding section hints at the
strengths of 32-bit microprocessors.
The year 1984 will see many an-
nouncements of CAD systems and
engineering workstations based on
32-bit microprocessors. General-pur-
pose computers will appear with
mainframe performance at substan-
tially less than mainframe cost. High-
end personal computers will follow.
As competition and the “learning
curve” of system designaround 32-bit
machines drive down prices, 32-bit
microprocessors (and their architec-
turally compatible 16- and 8-bit
relatives) will become the standard
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for business and serious personal
computing,.

Aside from the performance ad-
vantages that come from higher
memory-bus bandwidth and 32-bit
implementation, the main benefit
32-bit microprocessors bring to com-
puter users is architectural. Most
32-bit microprocessor architectures
are designed to support high-level
language programming.

Each 32-bit microprocessor ad-
dresses the issue of high-level lan-
guage programming in a different
way, and we'll look at the details later
in the discussion of individual prod-
ucts. The basic support features are:
large, uniform address spaces; sup-
port for virtual memory; addressing
modes that support high-level lan-
guages; and instruction-set sym-
metry with respect to operations,
operand size, and operand address-
ing modes.

Another benefit of the features of
the new microprocessors is that they
can use standard operating systems.
Advances in computer science have
led to the inclusion of operating-sys-
tem support features within the new
architectures, and the éxistence of
“standard” operating systems like
Unix has made the design of specific
support features easier.

The Lineup

I want to discuss every 32-bit
microprocessor that will be available
or announced this year, but this in-
volves a little guesswork. Much of
this information is based on official
releases, technical articles, and reli-
able inside information. Other parts
of the story are based on rumors,
used only when that’s the best infor-
mation available, and then only
when I believe the rumors.

Here (in alphabetical order by man-
ufacturer’s name) are the 32-bit
microprocessors:

*DG’s Microeagle

*DEC’s Micro VAX 1

*HP’s Focus (company’s internal
name)

eInmos’ Transputer

eIntel’s iAPX386

*Motorola’s MC68020

*National Semiconductor’s N532032
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eNCR’s NCR/32
eWestern Electric’'s WE32000
Zilog’s 280000

DG announced its Microeagle in
November 1983. DEC’s Micro VAX 1
was announced last October. The HP
Focus (no official name or part num-
ber) is the heart of the HP-9000 com-
puter system, but it is not and will
not be available as a separate prod-
uct. The Intel iAPX386 has not been
announced yet, but the company is
expected to do so in late 1984. Moto-
rola has announced its MC68020; al-
though no detailed specifications are
available, samples have been prom-
ised for the middle of this year. The
NCR/32 chip set, like the National
Semiconductor NS32032 and its as-
sociated chips, is commercially avail-
able. Western Electric has incor-
porated its WE32000, formerly
known as the Bellmac-32 and opera-
tional since 1981, into at least one ter-
minal. The chip, used internally by
the company and in several VAX-class
minicomputers, is not available as a
separate product, but Western Elec-
tric has not publicly ruled out that
possibility. Zilog’s Z80000 has been
announced, detailed specifications
are available, and samples have been
slated for release this year.

In addition to these products, there
is an important experimental family
of microprocessors called RISC ma-
chines. (RISC is an acronym for re-
duced-instruction-set computer.)
These 32-bit microprocessors have
been developed at universities like
Stanford and the University of
California at Berkeley. They are not
commercial products, but the ideas
propelling them will profoundly in-
fluence future commercial micropro-
cessors. The Inmos Transputer, an-
nounced in November 1983, reflects
this influence.

Now let’s look at these micropro-
cessors in greater detail. Then I'll
make a few comparisons.

The DG Microeagle. This is a VLSI
(very large-scale integration) version
of the machine whose soul Tracy Kid-
der described. The Microeagle chip
set’s central processing unit executes
register-to-register operations in a
400-nanosecond cycle time and uses

two cycles for memory-to-register
moves. The central processor uses a
floating-point coprocessor to handle
64-bit addition in four cycles. (See the
November 3, 1983 issue of Electronics
for more information.)

The DEC Micro VAX 1. The VAX
is a well-known 32-bit architecture
that has been realized in two “super-
mini” implementations, VAX-11/780
and VAX-11/750, and in a more mod-
est VAX-11/730 version. The Micro
VAX 1 is an implementation of the
same architecture in a set of VLSI cir-
cuits, supplied on a printed circuit
board like the LSI-11 implementation
of the PDP-11 architecture.

A key feature of the VAX line of
computers is its total upward and
downward compatibility. In this
Micro VAX 1, some of the “commer-
cial” instructions have been elimi-
nated, but traps have been provided
to enable their emulation in software.
The VAX architecture is well known.

The Hewlett-Packard Focus. A
number of articles have been pub-
lished about the process technology
and design methodology of the HP

Focus, but HP deliberately avoids
revealing details of the architecture.
Enough is available from technical ar-
ticles, however, to get the general
idea.

Basically, HP set out to design a set
of VLSI components that would work
together to form fully integrated
32-bit multiprocessing systems. It
took seven years; when HP finished,
it had designed six VLSI circuits and
a special mounting board that
doubles as a heat sink. The six cir-
cuits are: central processor, 1/O pro-
cessor, memory controller, RAM
(random-access read/write memory),
ROM (read-only memory), and
clock. Each circuit is fabricated in a
1-micron double-metal NMOS (neg-
ative-channel metal-oxide semicon-
ductor) technology, designed to run
at 18 MHz. A typical system block
diagram is shown in figure 1.

The most complex of the circuits is
the central processing unit, which
contains about 450,000 transistors. Its
230 instructions are microcoded in
9216 38-bit words of control ROM,
fetched and executed at an 18-MHz
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Figure 1: A block diagram of the Hewlett-Packard Focus microprocessor.

clock rate, A 38-bit microinstruction
is executed every 55 nanoseconds.
The central processing unit’s instruc-
tion set is stack based, in the style of
some Burroughs machines. Many in-
structions operate on the top ele-
ments of the stack, leaving the result
on the stack. To optimize these in-
structions, the top elements of the
stack are automatically kept in reg-
isters, with transfers between these
registers and the stack segment of
memory carried out without explicit
machine instructions.

The central processor contains an
extremely powerful ALU capable of
executing a 32-bit register-to-register
integer addition or a right or left shift
of up to 31 bits in one microcycle (55
nanoseconds). Division of 64-bit
operands in IEEE (Institute of Elec-
trical and Electronics Engineers) for-
mat, the longest ALU operation, re-
quires 16 microseconds.

The memory model for a process
executing on the Focus central pro-
cessing unit consists of code, stack,
global data, and external data seg-
ments. Processes can have multiple
data segments, which can be demand
paged. Code is also demand loaded,
an entire segment at a time.

HP estimates the execution speed
of the Focus central processing unit
to be approximately 1 MIPS (million
instructions per second) on typical
instruction mixes. That is, a typical
instruction requires approximately 18
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microcycles for its execution. Al-
though execution and operand fetch-
ing from memory are pipelined, the
central processor has no cache or TLB
(translation lookaside buffer, a cache
of address translations used for
memory addressing). Nonetheless,
the Focus central processing unit uses
only about 30 percent of the 18-mega-
byte/second memory-bus band-
width, so that substantial perfor-
mance improvement can be obtained
with a configuration that has mul-
tiple central processing units. This is
exactly what HP intended, and the
instruction set of the central pro-
cessor is designed to support parallel
Pprocessors.

The Focus instruction set features
high-level language support, includ-
ing a Try/Recover facility based on
stack markers. The Focus is intended
to be programmed in HP’s “Modular
Pascal” implementation language,
Modcal. Even the lowest level of the
company’s HPUX (HP’s version of
Unix) kernel is programmed in
Modcal.

I'm not going into detail about the
other circuits of the Focus chip set,
but one example shows how these
circuits work together. The central
processing unit can issue up to three
addresses on its multiplexed address/
data bus before receiving the corres-
ponding data from memory. The data
words appear on the address/data
lines at precise, predictable times, re-

quiring perfect synchronization of the
activities of the central processor,
memory controller, and memory cir-
cuits. In fact, 25 of the central pro-
cessing unit’s 83 “pins” are dedicated
to control lines for communication
with other Focus chip set circuits.
(The remaining pins are the 32 ad-
dress/data lines and the 26 lines for
power, ground, and clock signals.)

The Inmos Transputer. This is a
RISC-like machine scheduled for
release in late 1984. The name of the
chip indicates Inmos intends to make
it as ubiquitous as the transistor. The
Transputer will be a single-chip,
250,000-transistor device built in
2.0-micron CMOS (complementary
metal-oxide semiconductor) technol-
ogy. It will include processor, mem-
ory, and communications circuitry.
The Transputer is designed to be
used in multiprocessor systems and
data-flow machines programmed in
Inmos” Occam language.

The Intel iAPX386. Some of this in-
formation is based on rumors, but it’s
what I believe to be true about this
chip:

*it’s an extension of 8086 and 286 ar-
chitectures

*it has 32-bit offsets in data segments
*it’'s implemented in CMOS technol-
ogy to run at 16 MHz

¢it has speeded up instructions from
iAPX286

*it has an on-chip instruction cache
eit contains 270,000 transistors

*it features on-chip paging plus 286- -
style segmented virtual memory
*it has new instructions for vectors
and bit fields

eits accompanying numeric coproces-
sor is much faster than the 80287
eits improved bus supports fault
tolerance

The Motorola MC68020. This is the
32-bit member of the MC68000
family. Very little has appeared in
print about the features of this cen-
tral processing unit, which is sched-
uled to be sampled in 1984. Motorola
personnel have talked freely at recent
conferences and trade shows, and
many details have been presented to
current 68000 users. I'll summarize
the industry scuttlebutt about the



ompuPro

A GODBOUT COMPANY

SYSTEM 816/A

SYSTEM 816/B

SYSTEM 816/CH*

w/40 Mb HARD DISK

| SYSTEM 816/68K*

SYSTEM 816/10*

THE ABOVE FULLY ASM.,

TESTED, & BURNED-IN

*INCLUDES ON-SITE XEROX SERVICE
CPU 8086 A&T

CPU 8086/87 A&T

CPU 68K W/CP/M 68K & map
FORTH

CPU 286 A&T

CPU 16032 A&T $525
RAM 16 64K STATIC, 8 OR 16, A&T  $409
RAM 22 256K STATIC, 8 or 16, A&T $1313
DISK | A&T $375
INTERFACER 3-8 SERIAL A&T $525
SIX SLOT MOTHERBOARD W/TERM $99

m » g e

ICB-10 an 8 Channel OPTO-
Isolated 1/0 w/Relays Out

MORROW B

MD2 W/LIBERTY TERMINAL
& TALLY PRINTER

$565
$789

$790
$1199

$197

$1599

MD3 SYSTEM AS EQUIP. ABOVE  $1899

MD11SYSTEM AS EQUIP. ABOVE $2745
W/CP/M 3.0, 128K RAM, DSDD FLPY
& 11Mb H.D.

Cromemco

SDI HI-RES COLOR GRAPHICS $675
PRI PRINTER INTERFACE $208
D+7A DIGITALZANALOG INTERFACE $251
ZPU CPU $335
C-10 SP PERSONAL COMPUTER $1495

& Actrix..

COMPLETE PORTABLE W/MODEMS,
MX80 PRT. 12 MON. INCLD. CALL
2 DSDD DRV, 320K RAM, 280,

8088 CP/M 2.2886

MSDOS. PCDOS INSTALL & COPY
PROGRAMS + S.W.

{}AWTER‘ CPU SUPPORT $327

MONITORS

@ USI Computer Products
Pi 2 12 IN. GRN HI-RES $142
Pi 3 12 IN. AMBER HI-RES $149

14425 North 79th Street

Scottsdale, Arizona 85260
TELEX: 16 5025 FTCC SEC PHX

S-100

ESTABLISHED 1977

S$-100's DUAL EXTENDER BD. $39
16K EPROM BD. $99

1 DIGITAL RESEARCH'

MP/MII $315
MP/M-86 $455
CONCURRENT CP/M $245

CP/M PLUS $245
“C’* COMPILER $420
PASCAL MT+86 420
SPEED PROG PKG $175
ACCESS MNGR-86 $280
DISPLAY MNGR-86 $350
PL/1-86 $525

COMPUTER INNOVATIONS
‘C’ COMPILER/PC-DOS

[D Hayes

IBM-PC 12008 MODEM BOARD

$297

=PRACTICAL

MICROBUFFER/EPSON™ CARD
MBS-16/32K SERIAL

MBS-32K SERIAL

MBP-64K PARALLEL

$129
$169
$199

MICROBUFFER IN-LINE™ STAND ALONE
MBIS SERIAL 64K $259
MBIP PARALLEL 64K $259
MICROBUFFER Il +'™ 16K,

APPLE II, II+ lle $195

EGMAR et

1st MATE 256K, CL/CAL
W/BATTERY,SERIAL, PARA,
RAM DISK, SPOOLER

5Mb CART WINCH IN PC
GRAPHICS MASTER HI-RES RGB
COLOR GRAPHICS

256K DYNAMIC MEMORY

TIME MASTER W/BATTERY BACK-
up $109

PC MATE by

$419

$1479

$575
$349

U.S. ROBOTICS
Cx)

S-100 300/1200 BAUD. BD. MODEM $315
PASSWORD 300/1200 W/S.W. $369
AUTO DIAL212AW/S.W. $475

/'S ADVANCED
DIGITAL
CORPORATION,

SUPERSIX 128K RAM $800
SUPERSLAVE 6MHz, 128K $595
HDC-1001-5"" H.D. CONTROLLER $450
CP/M 3.0 $350
TURBODOS MULTI-USER $600

IFLUKE]

FLUKE 77 $119
DVO METER

® 0.3% DC Accuracy

FULL DEALER SUPPORT

VISIT OUR SHOWROOM
Hrs. 9:00AM - 5:30PM M-F
Circle 312 on inquiry card.

SALES
800 - 528-3138

TECHNICAL 602-991-7870

S-100 BULLETIN BOARD

SAVE 1% ON MODEM ORDERS
300-1200 BAUD 24 HR. ACCESS
FOR SUPER DEALS, FAST ORDERS
OR TECH, ASSIST, CALL

[B0O2) 948-1387

S-100 MAINFRAMES

PARA DYNAMICS

3820S PRONTO W/SEQUENCER
3020D 20 SLOT DESK TOP

3510D 10 SLOT, DUAL 5%

2200R DUAL 8" DRV RACK MOUNT
2300 H.D. 8" FLPY, 8" HRD DSK

INTEGRAND

800 DB2F w/

SPEC PAINT FILTERS S-100
CONNECTORS AC CBLS. TERM. M.B.
1100 D w/OAK SIDES 7 SLOTS $449

$1235
$679
$685
$525
$375

$497

FLOPPY DISK DRIVES
ADD-ON DRIVE SYSTEM
W/2 QUME 142
5% DSDD DRV
2 QUME 242 8" DSDD DRV.
CABINET, PWR, SUP., CABLES,
& FAN W/FILTER INCLD.

8428 DSDD
Qume

242 8'' DSDD

142 5" DSDD
IBM has recently selected the
QUME Drive for their PC.

00-2 5% in.
F=TaT=[]s] 100-2 5% in. DSDD $229

$1095
$460
$445
$190

PRINTERS

DAISYWRITER 2000 W/48K
TALLEY MT 160L W/TRACTOR
EPSON MX 100

OKIDATA 93

$1095
$625
$569
$959

;] SYSTEMS CORPORATION

l
$895
$495
$895

CPZ 48000 SBC
CPS-6A 64K SLAVE 6 MHz
256KMB RAM BD.

PROMBLASTER W/S.W.
KLUGEKIT S-100 PROTO CARD

$299
$135

400 WATT
W/BATTERY

GOOD FOR 1 HR.

STAND-BY POWER SUPPLY $450

Subject to Available Quantities
Prices Quoted Include
Cash Discounts
Shipping & Insurance Extra




68020.

The MC68020 is a 32-bit version of
the widely used MC68000. It is
basically upward compatible—most
68000 code can run on a 68020, but
not vice versa. Because the 68000 ar-
chitecture has already been pre-
sented in a series of articles by Tom
Starnes (April, May, and June 1983
BYTE), I'll concentrate on the im-
provements.

Although most of the instruction-
set changes are in the area of address-
ing, specific new instructions have
been added for packing and unpack-
ing of BCD (binary-coded decimal)
strings, manipulation of bit fields,
and 32-bit multiplication and divi-
sion. Several new addressing modes
have been added, and 32-bit dis-
placements are supported.

Because the 68020 maintains the
68000 requirement that instructions
be multiples of 16 bits in length and
aligned on 16-bit boundaries in mem-
ory, extensions to 68000 addressing
involve the addition of one or more
16-bit words to the basic instruction.

This additional space makes possible
the encoding of a large number of
new addressing forms. These forms
include 16-bit and 32-bit displace-
ments, elimination of the base or
index register operand in addressing
modes that usually require one, and
an additional level of indirection,
either before or after indexing.

Besides instruction-set changes,
the 68020 has a number of other new
features. The most important are an
on-chip instruction cache, dynamic
bus sizing, a coprocessor interface (to
support the MC68881 floating-point
coprocessor), better exception han-
dling, virtual memory and bus fault
support, and a “barrel shifter” to
speed the execution of shifts, multi-
plication and division, bit field, and
other instructions.

The 68020 will be fabricated in a
new process that is about 90 percent
CMOS, with NMOS technology
used for critical circuits. The chip
contains approximately 170,000 tran-
sistors and will be supplied at speeds
of 16 and 20 MHz. Motorola estimates

that at equal clock speeds, the 68020
will be about twice as fast as a 68000
on typical programs.

The National Semiconductor
NS32032. This is the 32-bit member
of the N516000 family, which consists
of the NS08032, NS16032, and
NS32032. The NS08032 and NS16032
are the 8-bit and 16-bit bus versions.
As in the VAX line, all central pro-
cessing units in the NS516000 family
share the same 32-bit architecture.
Except for the data bus, they also
share the same internal implementa-
tion. BYTE readers had the oppor-
tunity to learn about the NS16000
family architecture in an article by
Glen Leedy (April 1983, page 53), so
I won’t repeat that material.

The NS16000 family is distin-
guished by its mainframe-on-a-chip
architecture, featuring virtual mem-
ory, floating-point support, and a
highly regular, compactly encoded
instruction set designed for high-level
language support. The NS32032 is
designed to work with a memory-
management unit (MMU), the
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Circle 297 on Inquiry card.

LOWEST PRICES ON COMPONENTS FROM
COMPUPRO, LOMAS, TELETEK, SEATTLE

COMPUPRO is a Godbout Company, CP/M, is a Registered
Trademark of Digital Research, Supercalc is a T™ of Sorcim
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Instant one-button color printing.

COPY

Press here.

It's just that easy! Any time you want to print what's on your
Apple’s screen just hit the copy button on your Transtar 315
color printer with our PICS card installed, and it’s done! No
special programming, no lengthy code sequences, no need to
exit your program! Just press the button and it prints!

By adding the optional PICS card to your $599 Transtar 315
color printer, you‘ve opened up a whole new world of easy color
printing. For the first time ever, our PICS parallel interface card
enables you to screendump virtually any program -- graphics,
charts, games -- even copy-protected software! Specially design-
ed only for the Apple II, I+, lle, and Franklin computers, the
Transtar 315 PICS card does the work of a parallel card and a

lot more and costs only $119.95.

At the push of a button, Transtar’s innovative new 4-color dia-
gonal ribbon will print up to 7 colors and more than 30 shades
in a single pass.

The 315 is precision-built to exacting standards by Seikosha,
the most experienced company of the famous Seiko group--
recognized worldwide for quality and dependability. In fact,
one of the nicest things about Transtar’s 6-month warranty
on parts and labor is that you’ll probably never use it!

Innovative, inexpensive, dependable, easy: the Transtar 315.
Color printing has never looked so good!

Only $599.

lianses,

“PICS cards are currently available for Apples and Franklins.

PICS caids for other computers will be available in the tuture. I ran Star

A Vivitar. Computer Product
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Figure 2: A block diagram of the N532032 central processing unit from National Semiconductor.

NS16082, and a floating-point unit,
the NS16081. Floating-point and
memory-management control in-
structions are integrated into the cen-
tral processor and communicate with
the support chips through a slave
processor protocol. This arrangement
enables transparent integration of the
three chips into one.

Figure 2 is a block diagram of the
NS32032 central processing unit. An
important feature of this chip is the
8-byte instruction prefetch queue.
This small FIFO (first-in/first-out)
buffer lets the central processing unit
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make 32-bit aligned transfers from
the instruction stream, even though
NS32032 instructions vary in size and
have no alignment restrictions. This
8-byte buffer provides another
benefit, achieved in other central pro-
cessors with a much more costly on-
chip instruction cache. By letting in-
struction fetching proceed asyn-
chronously from execution, instruc-
tions load as fast as necessary, up to
the full bandwidth of the memory
bus. Because the compactly encoded
NS32032 instructions load faster than
they execute even with external mem-

ory management, the central pro-
cessing unit executes in-line code at
full speed. In fact, in typical applica-
tions, the N532032 central processing
unit occupies less than 50 percent of
the available bus bandwidth, making
it suitable for complex systems con-
taining multiple central processors,
DMA transfers, and high-speed
graphics.

The NS32032 is implemented in a
3.5-micron NMOS process and con-
tains about 70,000 transistors. It runs
at 10 MHz. A CMOS version and ver-
sions running at higher clock speeds
are planned for 1984. The machine
uses a three-stage pipeline for in-
struction execution: the first stage is
the loader, which removes instruc-
tions from the queue; the second
stage is the preprocessor, which de-
codes instructions; the final stage is
the microcode-execution unit. Micro-
code executes at the rate of one
microinstruction per clock cycle (100
nanoseconds).

The NCR NCR/32. This micropro-
cessor chip set is quite different from
all of the other microprocessors dis-
cussed in this article. It is designed
to be externally microprogramumed to
emulate other computers, principal-
ly medium-sized IBM mainframes
like the System 370. The chip set con-
sists of:

ethe NCR 32-000 CPC, the central
processing unit. It contains 40,000
transistors and is fabricated in a
3-micron silicide NMOS process. It
runs with a 13.3-MHz clock, with in-
ternal machine cycles occupying two
clock cycles (150 nanoseconds). The
16-bit microinstructions, read from a
128K-byte external storage unit, select
95-bit words from an internal ROM
to control 179 operations, mostly
register-to-register arithmetic and
logical operations on 4-bit, 8-bit,
16-bit, 32-bit, and field data types.
Microinstructions are executed in a
three-stage pipeline (fetch, interpret,
execute). Eight 16-bit jump registers
support a rich set of conditional
operations at the microcode level,
and special set-up microinstructions
facilitate IBM System 370 emulation.
ethe NCR 32-010 ATC, the memory
management unit. In addition to ad-
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PERFORMANCE BOOSTER
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SYSTEM
CLOCK
CONTROL MAIN MEMORY

Figure 3: A configuration of the NCR/32 System.

dress translation and access protec-
tion, this chip provides memory-re-
fresh control, error-checking and cor-
rection (ECC) logic, a time-of-day reg-
ister, an interval timeout interrupt,
and an interrupt on writes to one
specified virtual address. Sixteen
translation registers support map-
ping of 32-bit or 24-bit virtual ad-
dresses into 24-bit physical ad-
dresses, using page sizes of 1K, 2K,
or 4K bytes.

sthe NCR 32-020 EAC, the “booster”
chip for arithmetic operations. It sup-
ports IBM-compatible single- and
double-precision binary and floating-
point arithmetic, packed and un-
packed decimal storage, and format
conversions. A single-precision float-
ing-point addition takes approxi-
mately 1.6 microseconds.

ethe NCR 32-500 SIC, which inter-
faces the 24-megabyte/second pro-

cessor memory bus to slower periph-
erals and to other systems.

The configuration of an NCR/32 sys-
tem is shown in figure 3. No bench-
mark data has been published, but
NCR estimates performance of the
NCR/32 at approximately four times
that of a 10-MHz 68000.

The Western Electric WE32000.
This microprocessor was designed
from the start to support Unix and C.
Although a great deal has been pub-
lished about the process technology,
electrical design, emulation tech-
niques, and testability of the
WE32000, few details are available
about its architecture. The basic chip
set consists of a central processing
unit and an MMU, each realized in
2.5-micron “domino” CMOS and
running at 8 MHz. Versions meant to
run at much higher speeds have been

SYSTEM-
INTERFACE
TRANSMITTER

SYSTEM- |

INTERFACE

CHIP cLock

32-100 T
SYSTEM-
INTERFACE
RECEIVER

designed but are not officially ac-
knowledged by Western Electric. The
central processing unit contains
146,000 transistors, and the MMU
contains 92,000. Figure 4 shows a
block diagram of the central process-
ing unit.

The WE32000 instruction set fea-
tures a high degree of orthogonality
of operation, addressing mode, and
operand size selection. All binary
arithmetic operations are available in
two-address and three-address
forms, and unary operations all have
two-address forms. In general, the op
code specifies the operand size, with
all operands extended to 32 bits
before operations are performed.
When operands of different sizes are
operated upon, an explicit type spec-
ification in an “expanded type” ad-
dressing mode overrides the operand
size implicit in the op code.

FETCH MAIN »| EXECUTE
CONTROL CONTROL CONTROL
" | I A

= J
\ 4 A 1 l l
16-BYTE ADDRESS B PROGRAM
INSTRUCTION ARITHMETIC AL STATUS SARREL O
QUEUE UNIT WORD

{ [

INPUT/
OUTPUT

Figure 4: A block diagram of Western Electric’s WE32000.

146  January 1984 © BYTE Publications Inc.



COMPUTER WARE
caLToLLFREE 4 . 800-528-1054

QUADRAM
etk - SPECIAL OF THE MONTH
Cundboma oAk 324 |SANYO*EPSON SYSTEMS |
Quadboard Il 256K . .
$129 DUAL DRIVE s1495 SINGLE DRIVE
Microfazer (ME32) 32K ... .
jorofazer (MSS18) 16K $149 51175
Lt 3143 SYSTEM SYSTEM
PRINTERS SANYO MBC-555 « SANYO CRT-36 | SANYO MBC-550 ¢ SANYO
C-toh HI-RES GREEN MONITOR CRT-36 HI-RES GREEN
e 31349 EPSON RX-80 ‘wordStar ¢ CalcStar | MONITOR « EPSON RX-80
G g P 3539 o Mailmerge ¢ InfoStar e Spell Star |WordStareCalcStarsEasywriter
Computer International ® EaSYWf“e_r‘Ms'Dos° Sanyo Basic Je MS-DOS e Sanyo Basic
ct:;;y:vg;erzoocwmak ............. $999 Above with Sanyo CRT-70 Above with Sanyo CRT-70
G2 e s mr ok teomme sa49 Color Monitor  $1939 Color Monitor $1629
Datasouth
ewae T s1155 VIDEO TERMINALS MONITORS COMPUTERS
Diablo ADDS Amdek Altos
620 RO A-1GrEEN . savyjsisio o saiass 4558 ¥4 - @ $480 VideoB300 . s s sissisnig - - Series5-80-2................i...
630RO A-2GrEENM ... vttt iannie S490  video300A 5-80-10W/MPM .
630ECS/IBM Viewpoint 60 . ........cooeieien.... S$619 Colorl....vueiiii., 58610 ...ttt
S11........ Altos Color | Plus Atari
P11
Smartll ... Call BML  © B00XL
DTC Haza Itin 12 GIEEN ...ttt $85 ggit ............................
eltine H
BB0Z . s SR A B e Eserit] 121COIOT .5 553505555 TR Eimman S 210 Columbia.............. . . N
Inforunner Espritl . . NEC Corona...........................
RIteMan ............coovvvviien... $329 ESPrtlll .o S735  UB1201 ..o S$155 Eagle
IDS Qume IB 1260 uwenssisraron sovmiacannisis s 56 o S115 POE oo
MiCroprism 480 ... ......oovevee... QVT102Green Taxan PC-1
Prism&o . ... ! QVT 102 Amber 12 AMber ... si125 PC-2..
Prism 80 Color . QVT 103 Green .. Zenith PC-XL
Prism132 ..... QVT 103 Amber . . $S850 " s95 1620 .
[ Televideo e O S e e 5+ T
i T TR TSR T
Hyperion
B100 .isses i s 56 SO ST+ o - e d )
Epson ngKETTES DuDrivesysiem. L
MOMEIS. ¢ cwisinmiomacs siossimssnscham s o v e s ana NEC
NEC i .
it Eit2 3380  PCoAS
;g}gozs" 2489 g]cl);tal?oiler(w/Driveonly) sg?g zg:g%::;herm:‘ el 89
3550 . . 308 1000 (FOr Aafi) . .. .vvvceveenn-- $269  pCa201A-00 BatteryPack 15
;;118 ....... TRAK Northstar
2015 .o $785 Visual 50Green ..........o...veennn. S$619 Advantage ....................
2050 5 piiumny st SARRES 8 B . . - S910 Visual55Green .................... S$709 Advantage w/5MB. . . S,
Okidata Zenith A.dvantag-e W/ISMB i coiii sim . o o
P2 T S U s629 DISK DRIVES Pied Piper
Maxell ngl)“mmounicator LB srabeiing i Dt
i MODEMS MD-1(Qty.100) .. ..'oveee e $230 MBCy-SSOSys(emA »
......... Hayes Scotch MBC-555 System. . ..
'''''''''''' Ll 744-0(Qty.100) ....................5200 Televideo Systems
410P .. Smartmoden IB00B e 7 : Elephant BO2H. . e S4210
Olivetti Micromodemile ................... S/SS/D(QtY.100) .. e S$155 803 ... si1815
PRAXIS 41 (w/interface). .. ....... ... $539 1608 our gﬁ-}?g
2300 INKJET. ciiosvnnecreceee vne S319 gg/:(()uéér‘;l on) 999
Panasonic TelepOrt ... oo Call
1090 i3 455 7555055 45 A6 T ES K8 e .S 299
Qume
Wrsswimeriace .. Order Line: 1-800-528-1054
S;L\;;r()?eed Order Processing & Other Information: 602-954-6109
EXPS50S ...\ oiii .S
EXPS00. ... v
Star Micronics mmn 2222 E. Indian School Rd.
Gemini-10X . .
Gemini-15X Phoenix, Arizona 85016
Delta 10 ouwsonvs s s o i o
Tally
MT 160L w/Tractors

MT 180L w/Tractors
SPIrit80 .. ...

Toshiba
P1350SerialorParallel, ........... $1445

AMERICAN]
BRRESS

Store Hours: Tue-Fri 10-5:30 Saturday 9-1
Order Line Hours: Mon-Fri 10-5:30 Saturday 9-1

;
VISA uc-mccm
==

Pricesreflect 3% to 5% cashdiscount. Productshipped in factory cartons with manufacturer's warranty. Please add
$8.00 per order for shipping. Prices & availability subject to change without notice. Send cashier's check or
money order...ali other checks will delay shipping two weeks.



31

24 23

16 15

10 9 0

LOGICAL ADDRESS

LEVEL-1
NUMBER

LEVEL-2
NUMBER

PAGE
NUMBER

PAGE OFFSET

——()—

_,@_,

_,®_.

TABLE LEVEL-1 LEVEL-2 PAGE TABLE
DESCRIPTOR TABLE TABLE
REGISTERS
31 v 10 9 L 0

REAL ADDRESS

FRAME ADDRESS

PAGE OFFSET

Figure 5: The Z80000 address translation scheme.

The WE32000 provides bit-field and
string instructions. All strings ter-
minate with a zero byte, as is stan-
dard for C programs. Floating-point
instructions are also included in the
instruction set, but these are in-
tended to be executed by an external
floating-point chip. Western Electric
has not announced plans for such a
chip.

Procedure linkage on the WE32000
is similar to that of the VAX. All six-
teen 32-bit registers can be referred to
in the machine’s addressing modes.
Seven of them, however, are given
special functions; a program counter
(PC), an interrupt stack pointer, a
process control block pointer, a pro-
cessor status word, a stack pointer
(SP), a frame pointer (FP), and an
argument pointer (AP). The PC, SP,
FP, and AP play special roles in pro-
cedure linkage. In addition, the SAVE
instruction, executed upon entry to
a procedure, lets registers R3 through
R8 be saved in a single instruction.
Registers RO through R2 are intended
for passage of information between
caller and callee, and they are accord-
ingly not modified by the procedure-
calling and return sequences.

The WE32000 supports multitask-
ing operating systems like Unix.
Without getting too detailed, here’s
the essence of multiple-task, or pro-
cess, support. First, the machine sup-
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ports four privilege levels and a “con-
trolled transfer” mechanism (similar
to the system call on machines with
only User and Supervisor modes) for
moving among them. A process,
however, has only one execution
stack, which makes the passing of
arguments between levels quite pain-
less. Furthermore, because the kernel
is assumed to be in the address space
of every process, sharing of buffers
between the user and kernel routines
makes copying unnecessary. Finally,
the context of a process (central pro-
cessor registers and address transla-
tion tables) is stored in process con-
trol blocks in memory, and special
central processor instructions imple-
ment rapid switching between pro-
cesses. This mechanism is also used
for interrupts, which are treated like
processes called unexpectedly.

The Zilog Z80000. This is the 32-bit
member of the Z8000 family. An up-
ward-compatible extension of the
78000 architecture, it features dynam-
nic bus sizing, sixteen 32-bit general
registers, on-chip data and instruc-
tion cache (256 bytes), and on-chip
memory management using mem-
ory-based tables with an automat-
ically managed 16-entry TLB. The
address-mapping scheme enables
either linear addressing or several
upward-compatible extensions of
78000 segmented addressing.

Demand-paged virtual memory is
supported with 1K-byte page size.
Figure 5 shows the address transla-
tion method.

The machine is implemented in a
2.0-micron NMOS technology de-
signed to enable speeds up to 25
MHz. The initial version runs at 10
MHz. Internal machine cycles take
two clock cycles. Zilog estimates that
with a high-performance memory
configuration, typical programs will
execute at the rate of one instruction
every 6.8 clock cycles, resulting in an
execution rate of 147 MIPS. Both bus
size and bus timing are dynamically
controllable, with accesses adhering
to the Z-BUS protocols used by
Zilog’s 78000 peripheral family.
Nibble-mode (burst) transfers sup-
port prefetching of instructions into
the cache. Like the Z8000, the Z80000
is designed for use with an external
floating-point chip, which Zilog plans
to make available in 1985.

Which Is the Best One?

Of course, I won't touch that ques-
tion with a 10-foot pole, but further
discussion of the 32-bit chips may be
useful. The first interesting point is
that the microprocessors fall into
groups. For example, the WE32000
and the NS32032 show many simi-
larities, and both are close to the
VAX. Similarly, the MC68020 and the
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780000 are closely parallel, both be-
ing upward-compatible extensions of
16-bit central processing units de-
signed in the PDP-11 tradition. The
HP Focus, with its architectural
heritage from the Burroughs line, is
unlike the other chips discussed
here. It’s too early to know where to
place the iAPX386, but it’s probably
closest to the Z80000 and the
MC68020. The NCR/32 family, with
its theme of emulation through exter-
nal microcode, is related to the RISC
machines, as is the Inmos Trans-
puter. These comparisons are meant
only as food for thought—don’t make
too much of them.

Floating-point support is an impor-
tant issue. The overwhelming trend
is toward execution of IEEE-format
operations using a coprocessor chip.
Only the HP Focus does on-chip
floating-point operations. NCR/32
follows the IBM style of floating-point
math, different from the IEEE pro-
posed standard. The VAX also uses
its own formats, some similar to IEEE
formats.

Demand-paged virtual memory
seems to be a universally accepted
choice, using a separate memory-
management circuit. Only Zilog and
Intel use on-chip memory manage-
ment; Zilog’s technique evolves from
the separate-chip approach, and In-
tel upgrades the rudimentary on-chip
memory management of the 8086
and 286.

Execution speed is a tricky area,
and I've been involved in enough
benchmark studies to know better
than to shoot from the hip here.
What’s needed, once all of these
32-bit microprocessors are real, is a
comprehensive comparison study
like the one in EDN magazine's issue
of September 16, 1981. There is prob-
ably less than a factor of 4 between
the fastest and the slowest of these
microprocessors. All of the 32-bit
chips are a cut above the best 16-bit
microprocessors.l

Richard Mateosian (2919 Forest Ave., Berkeley,
CA 94705) is the technical marketing manager for
the NS16000 family at National Semiconductor. He
is the author of Programming the Z8000, pub-
lished by Sybex in 1980, and Inside BASIC
Games, Sybex, 1981.
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THE PLATO EDGE IN ALGEBRA.

For use with the Apple II
Plus and Apple Ile:

New PLATOP® lessons in
Elementary Algebra*
Help your child feel confident
about learning algebra skills.
This new PLATO series helps
simplify Exponents, Poly-
nomials, Roots and Radicals,
Factoring and other Algebra
components. Practice prob-
lems change at random and
examples of solutions help
keep kids motivated.

New PLATO lessons in
Computer Conceptst

Thisseries helps kids understand

the computer and lets them
practice what they learn.

PLATO

COMPUTER-BASED EDUCATION
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Lessons include: The Computer
Keyboard, Storage and Memory,
Files and Editing and Databases.

Widen your child’s world
Other PLATO lessons include
Elementary Math, Foreign
Languages, Physics-Elementary

Elementary Algebra

Mechanics, Computer Literacy
and Keyboarding.

All PLATO micro courseware
is available for the Apple Il

Plus and Apple lle. Selected
lessons are available for the
T199/4A and Atari 800.

For a free catalog

See the growing line of PLATO
micro courseware at selected
retail outlets. For a free catalog,
call toll-free: 800-233-3784.
(In Calif,, call 800-233-3785.)
Or write: Control Data
Publishing Co., PO. Box 261127,
San Diego, CA 92126.

*Developed with Coursesby Computers, Inc.
1Developed with Continuous Learning Corporation.
$Developed with Gregg/McGraw-Hill.

Warranty available free from Control Data Publishing Co.,
4455 Eastgate Mall, San Diego, CA 92121

G2

CONTROL DATA
PUBLISHING
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Mitel Announces

A CALENDAR. With a built-in time and
date clock. And an alarm that flashes to
remind you of key appointments. A whole

year’s plans can be stored. Reminders
automatically move to the next day. A bar chart
shows you your entire week at a glance. And all
calendars can be electronically mailed or printed
and carried with you.

ATELEPHONE. Built right into
your workstation. With your own
alphabetic phone directory on the :
screen. Automatic dialing. And redial- o W iTelias
ing. Using only the initials of the person you're "
calling. A record of how much time is spent on
each call. Hands-free conversation through
a speaker phone. Two lines that can be used
simultaneously. Voice and data communica-
tions at the same time. And an interface with both
Mitel and other PBX’s.

AN ELECTRONIC MAILBOX.
From your Kontact to anyone else’s.
Inside the company or out. Instant
notification when mail arrives. Just one
instruction sends a piece of mail to many
people. Gather mail in your “out basket” Auto-
matically send it later at lower long distance rates.

Enp s
conr ey LYY (e

-
BILAREN

Introducing Mitel Kontact™ The management workstation ~ frame computer at the same time you're checking your calendar
that fully integrates virtually every day-to-day task. Commu-  at the same time you're printing your sales forecast at the

nications, time management, computing, and so much more. same time... Compare the Mitel Kontact with any workstation
Plus theability to do so many things simultaneously. Talk on on the market. And make sure you compare prices, too. You'l
the phone at the same time you're on-line with your main- discover Kontact gives you much, much more for your money.
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Six New Machines.

A COMPUTER TERMINAL. Send
and receive information with your
‘ company’s IBM™ compatible or DEC™

compatible computer. Access Dow
Jones™ The Source™ and other data banks.
The telephone line and modem are builtrightin.
Your Kontact memorizes the computer “lingo”
To make data communications as simple as any
other task.

APERSONAL COMPUTER. Pre-
pare a budget, forecast sales, planthe
next quarter, With your ExecuCalc™
electronic spreadsheet. The answers
to all the mathematical “what ifs” of your busi-
ness. Access in the future to CF/M™ programs.
Plus the ability to edit them with word process-
ing. Send them to any other Kontact user. And
discuss them on the telephone.

AWORD PROCESSOR. Whether
you type with two or ten fingers.
Eight function keys tell you exactly
what to do. In everyday English.
ExecuWrite™ is a sophisticated, full-featured,
word processing package. Review and edit
two files at once. Transfer text from one report to
another. Integrate information created with
your electronic spreadsheet.

' N
There simply isn’t For more information call o
any other system 1-800-MITELSX. MITEL
that does as much. In Canada call collect <
At any price. 1-613-592-6353. BUILDING BETTER COMMUNICATIONS
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Memory Cards: A New
Concept in Personal

Computing

These miniature microcomputers could become
the most popular portables

One fascinating new microcom-
puter has neither keyboard nor
power supply, and chances are that
you'll soon carry one in your wallet.
This type of memory card (also.called
a “smart card” or “chip card”) is the
same size and shape as a credit card
and contains an embedded micro-
computer. Currently being test-mar-

by Mark Mills

keted in the United States and
Europe, memory cards are designed
to record and play back information
in a secure fashion.

Another type of memory card
doesn't have an embedded micro-
computer but instead has a special
coating on which information can be
encoded. Yet another type is not

card-shaped but resembles a fat
plastic key with a nonvolatile semi-
conductor memory embedded in it
(see photo 1). Throughout the rest of
this article, “memory card” will be
used to indicate all three types of
implementations. :
Presently, the primary application
for memory cards is in the area of

Photo 1: Four memory cards incorporated into different carrier packages. The bottom three cards are active devices, containing embedded
microcomputers. Note the metal contact points on their surfaces (or. the “key,” the contacts are between the ridges). The top card is a passive
device that uses an optical stripe for laser recording and playback.
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Before Johann Sebastian Bach developed
a new method of tuning, you had to
change instruments practically every time
you wanted to change keys.Very diglcult.

Before Avocet introduced its family of
cross-assemblers, developing micro-pro-
cessor software was much the same. You
needed a separate development system
for practically every type of processor.
Very difficult and very expensive.

But with Avocet’s cross-assemblers, a
single computer can develop software for
virtually any microprocessor! Does that
put us in a league with Bach? You decide.

The Well- Tempered Cross-Assembler

Development Tools That Work

Avocet cross-assemblers are fast, reliable
and user-proven in over 3 years of actual
use. Ask NASA, IBM, XEROX or the hun-
dreds of other organizations that use them.
Every time you see a new microprocessor-
based product, there’s a good chance it
was developed with Avocet cross-
assemnblers.

Avocet cross-assemblers are easy to use.
They run on any computer with CP/M*
and process assembly language for the
most popular microprocessor families.

5Y4" disk formats available at no extra
cost include Osborne, Xerox, H-P, IBM
PC, Kaypro, North Star, Zenith,
Televideo, Otrona, DEC.

Turn Your Computer Into A
Complete Development System

Of course, there’s more. Avocet has the
tools you need from start to finish to enter,
assemble andtest your software and finally
cast it in EPROM:

Text Editor VEDIT -- full-screen text edi-
tor by CompuView. Makes source code
entry a snap. Full-screen textediting, plus
TECO:-like macro facility for repetitive
iasks. Pre-configured for over 40 terminals
and personal computers as well as in user-
configurable form.

CP/M-80 version ....................
CP /M-86 or MDOS version .......
(when ordered with any Avocet product)

EPROM Programmer -- Model 7128
EPROM Programmer by GTek programs
most EPROMS without the need for per-
sonality modules. Self-contained power
supply ... accepts ASCIl commands and
data from any computer through RS 232
serial interface. Cross-assembler hex ob-
ject files can be down-loaded directly.
Commands include verify and read, as
well as partial programming.

PROM types supported: 2508, 2758,
2516, 2716, 2532, 2732, 2732A,
27C32, MCMB8766, 2564, 2764, 27C64,
27128, 8748, 8741, 8749, 8742, 8751,
8755, plus Seeq and Xicor EEPROMS.

Circle 36 on inquiry card.

* CP/M-86
Crosﬁgg;:;abler Micrc-)rgigitessor C\ﬁe/rt/i[oio IBM P& » MSDOS"*
ersions e
o XASMZ80 Z-80
o XASMB85 8085
XASMO05 6805
XASM09 6809
XASM18 1802 $250.00
XASM48 8048/8041 each
XASM51 8051 $200.00
XASM65 6502 each
XASM68 6800/01
XASMZ8 Z8
XASMF8 F8/3870 $300.00
XASM400 COP400 each
XASM75 NEC 7500 $500.00
Coming soon: XASM68K...68000
(Upgrade kits will be available for new Call Us

PROM types as they are introduced.)

Programmer . ...............
Options include:

e Software Driver Package --

e enhanced features, no installation

e required.

® CP/M-80Version........... $ 75

e[BMPCVersion........... $ 95
RS232Cable.............. $ 30
8748 family socket adaptor ... $ 98

8751 family socket adaptor . .. $174
e 8755 family socket adaptor . .. $135

e G7228 Programmer by GTek -- baud
e to 2400 ... superfast, adaptive program-
e ming algorithms ... programs 2764 in one
e minute.

®Programmer................

® Ask us about Gangand PAL programmers.

* HEXTRAN Universal HEX File Con-
e verter - Converts to and from Intel,
® Motorola, MOS Technology, Mostek,
e RCA, Fairchild, Tektronix, Texas
e Instruments and Binary formats.

® Converter, eachversion. ... ... $250

If you're thinking about development sys-
tems, call us for some straight talk. If we
don’t have what you need, we'll help you
find out who does. If you like, we'll even
talk about Bach.

CALL TOLL FREE 1-800-448-8500
(In the U.S. except Alaska and Hawaii)

VISA and Mastercard accepted. All popular disc formats now
available -- please specify. Prices do not include shipping and
handling -- call for exact quotes. OEM INQUIRIES INVITED.

*Trademark of Digital Research  * *Trademark of Microsoft

& 2

AVOCET
SYSTEMS INC:

DEPT. 184-B

804 SOUTH STATE STREET
DOVER, DELAWARE 19901

| 302-734-0151 TELEX 467210 )
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electronic funds transfer (EFT).
France has several trial programs
underway to demonstrate “electronic
money” using memory cards. For ex-
ample, videotex users may purchase
goods and services in their homes
using memory cards. In Italy, a semi-
conductor firm is manufacturing pro-
totype memory cards for pay tele-
phones. You buy a memory card with
a “preloaded” amount of money,
and, with each phone call, an
amount is deducted from the
memory card’s balance. When the
amount reaches zero, the card is dis-
carded. (See the text box below.)
Other proposed uses for memory
cards include personal identification
(using physiological traits), driver’s
licenses, ski-lift tickets, passports,
data recorders for pacemakers, hotel
door keys, input devices for com-
puter-controlled equipment, and ex-
tended memory for computers.

Memory-Card Technology
Memory cards are implemented
using three types of technologies:
monochip memory cards, multichip
memory cards, and optical-stripe
memory cards. A monochip memory
card has only one integrated circuit
(IC), which includes a single-chip
computer that holds a maximum of
about 4000 bits of information in pro-
grammable read-only memory
(PROM). This PROM is used to

Bits
Optical stripe 16M
PROM 128K
EEROM 64K
EPROM 128K
Magnetic stripe 1.7K

-

Characters (bytes)

Table 1: A comparison of the storage capacities of all the types of memory cards.

Reusable memory

2M no
16K no
8K yes
16K no
212 yes

record and play back the “transac-
tions” of the memory card. A PROM-
based card could be considered dis-
posable because once its memory is
full, the memory cannot record new
transactions. To overcome this draw-
back, manufacturers are now in-
vestigating the use of electrically
erasable read-only memory (EEROM).
Although this technology eliminates
the “use until full” problem, it may
increase problems related to card
security and integrity.

A memory card with more than
one IC is called a multichip card. The
multichip card is more versatile
because it has a memory capacity of
approximately 16,000 bits of informa-
tion and does not require the high
degree of IC customization the
monochip card does. With the im-
provement of packaging techniques
and IC technology, multichip cards
with large memory capacity will be-
come commonplace.

An optical-stripe memory card has
a special surface similar to the coating
on a videodisk rather than embedded
integrated circuitry. A single optical
stripe the size of the magnetic stripe
on a credit card can hold 16 million
bits of information; a similar size
magnetic stripe on a typical credit
card holds only about 1700 bits of in-
formation. Table 1 provides a com-
parison of storage densities for
memory cards.

A memory card that incorporates a
microcomputer is known as an active
memory card. This type of card has
some degree of internal intelligence
that enables it to make decisions
about its interactions with the outside
world. These decisions can range
from the security of its stored infor-
mation to initiating the proper se-
quence of steps required to enable a
transaction to be processed.
Regardless of the nature of the in-
teraction, the active memory card

It’s in the Cards

Approximately five years ago, the French
Telecomms Administration initiated a co-
hesive research and development program
from which memory cards and other re-
lated products have evolved. Memory cards
were originally designed to exploit
integrated-circuit technology in a credit-
card-shaped package for electronic funds
transfer (EFT). This technology is being
developed to replace check writing as a
method of payment. With the astronomical
number of checks written annually, it is
not hard to see why a less labor-intensive
method of payment is being developed.
Presently, several test sites in the United
States and France are studying this con-
cept in conjunction with videotex systems.

Memory cards are also being evaluated

in lieu of money for pay telephones. Ad-
vantages to using telephone memory cards
include no coins to collect from coin boxes,
less vandalism (because no money is kept
in the telephone itself), and instant collec-
tion of payment for services. Current prob-
lems these test markets must resolve are the
matter of contact reliability between the
memory card and the transaction terminal
and the integrity of memory-card security
systems. These issues, as well as that of
public acceptance, must be resolved before
a full-scale memory-card application for
EFT can be implemented. It will probably
be several years before memory cards are
widely in use.

At present, thereare no in-place systems
for memory cards in the U.S. However, the

U.S. Department of Agriculture plans to
soon choose a contractor for a demonstra-
tion of a memory-card system that could
replace the paper coupons in the food-
stamp program. The cards would be issued
with the equivalent amount of money in
memory, thereby eliminating the paper,
paperwork, printing, and handling of
stamps for the approximately 8 million
households in the food-stamp program.

Another area in which memory cards are
being used is to augment or replace “dog
tags” currently used in the military. The
memory card could not only keep the tradi-
tional name, rank, and serial number data
but also store a soldier’s training history,
medical records, and so on.
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Our new Color/Scribe™ printer:

fully compatible with the IBM Personal Computer
and color monitor when using the emulation disk

supplied with each printer.

If you think it takes guts
to announce a color printer
in a Black & White ad,
wait until you hear our Radio spots.

After years of building single-color
printers, we would be the first to admit that
color printers aren’t for everyone.

But for those of you who insist on a full-
color printer, here’s the one you should insist
on: Our Color/Scribe DP-9725B.

Because Color/Scribe’s rich, saturated colors
and razor-sharp resolution lets you take full
advantage of your computer’s color graphics.
With it, you can punch up your presentations
and breathe new life into your reports.

And since Color/Scribe is based on the
“Bulletproof” design of our Silent/Scribe™
series, you get quiet, field-proven reliability
that’s becoming the industry standard.

Don’t need color all the time? Fine. In the
single-color mode, Color/Scribe runs circles
around most other printers with its Draft,
Enhanced and Dual-Pass Correspondence

Modes at speeds up to 240 Characters-per-
Second.

So, with Color/Scribe you can have color
when you need it, and high-performance black
& white at no extra cost...sort of like getting
three printers.

Color/Scribe. If you simply must have a
full-color printer, have one of the best.
Have one of ours.

Call (800) 4 ANADEX
In California 800-792-9992

\ ANadex

©Copyright 1983. Anadex. Inc. MADEIN

FORTHE WORLD

The more you know printers,
the more you’ll like Anadex.

ANADEX, INC. * 1001 Flynn Road e Camarillo, Ca'ifornia 93010 ¢ Telephone: (805) 987-9660 ¢ TWX 910-494-2761
U.S. Sales Offices: Irvine, California (714) 557-0457 e Schiller Park, lllinois (312) 671-1717 ¢ Wakefield, Massachusetts (617) 245-9160
Hauppauge, New York, Phone: (516) 435-0222 e Atlanta, Georgia, Phone (404) 255-8006 e Austin, Texas, Phone: (512) 327-5250
ANADEX, LTD. * Weaver House, Station Road ¢ Hook, Basingstoke, Hants RG27 9JY, England ¢ Tel: Hook (025672) 3401 e Telex: 858762 ANADEX G
ANADEX GmbH e Behringstrasse 5 ® 8752 Mainaschaff ¢ W. Germany e Tel: 011-49-06021-7225 o Telex: 4188347
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Years of research, development, and
field testing have resulted in the
most extensive statistics and graph-
ics database’program specifically
designed for the personal computing
environment. STATPRO ™ provides
the data analysis capabilities and
flexibility previously available only
on a large computer. Researchers,
business professionals, and other
dataanalysts will welcome the
breadth yet simplicity of this pro-
gram! STATPRO requires no pre-
vious computer experience, no
special command language. Single
keystrokes access all of the data man-
ipulation, statistics, and graphics

power of STATPRO.

STATPRO allows easy access to its
extensive numerical data
capabilities.

The strength of STATPRO is found
in the functions of its user friendly,
menu-driven database. You can
easily learn to enter and edit,
manipulate, transform, and print
out data. STATPRO'’s searching
capabilities allow these functions to
be performed on all your data or a
user defined subset of your data.

Statistics Modules Menu

A) DESCRIPTION
B) REGRESSION
C) ANOVA

D) TIME SERIES

E) MULTIVAR

(ESC)) Exit to Master Menu
Choice—)[ ]

Transformations and over 400
conversions are available. You can
place the results of these transfor-
mations into the same field or an
otherfield in STATPRO's database.

Sta

The most comprehensive
statistics
ever developed for

and

graphics

2880 1.8
A,
.0

3 CVART- 13

1448 \ .86
e

@ MrIOVID2N MO —HWOO

\ SERR]2+8
1.4
o4 1.0

109 200 1600 6400
COST ANALYSIS FOR FIELD #8

STATPRO offers a comprehensive
collection of statistical procedures.
The statistics component of
STATPRO contains a multitude of
rocedures, grouped into the fol-
owing modules:
Descriptive: Contingency analysis,
cross tabulation, normality tests;
descriptive, comparative, range and
non-parametric statistics.
Regression: Linear, non-linear,
stepwise, and multiple regressions;
residual analysis and statistical
matrices.
Analysis of Variance: Single and
nested classifications, two and three
way equal and unequal sam/fle size
and non-parametric ANOVA.
Time Series: Moving averages,
multi-stage least squares, fitted
polynomials and tri% functions,
additive and multiply forecasting.

Multivariate: Principal components,
factor, orthogonal factor, oblique
factor, pair-weighted cluster, dis-
criminantfunction, multiple con-
tingency, and canonical correlation
analysis.

STATPRO provides graphic
representation of your data in
minutes.

STATPRO graphics plot all the
results of your STAT%RO statistical
analyses including scatter, triangle
regression, and box plots; pie-

and sophisticated
database workstation
the personal computer.

charts, histograms, and dendo-
grams. Further, with STATPRO you
can custom edit with any of four
character sets from the keyboard.
You can also edit using paddles,
joystick or special graphics com-
mands. Mix text with data fields.
Place multiple plots on each screen.
Define your axis limits.

You can save your graphics on a
disk for a multiple color “slide
show” presentation, or print them
out through a variety of compatible
printers.

STATPRO documentation wraps
uﬁ) the package.

Although STATPRO software is
essentially self-documenting, com-
plete print documentation is pro-
vided. This includes a walk-through
Introductory Tutorial, a Menu
Chart, and a comprehensive

User’s Guide for each STATPRO
component.

STATPRO currently runs on all
versions of the Apple®Il, Apple///,
and IBM® Personal Computers.

To find out more about Statpro:
The Statistics and Graphics Data-
base Workstation, contact your
local dealer, or

Call us toll-free at

800-322-2208

In Massachusetts call (617) 423-0420.

You can also call us toll-free for
information on corporate purchase
through our National Account
Program.

ii il Wadsworth Electronic
Publishing Company

Statler Office Building

20Park Plaza, Boston, MA 02116

STATPRO is a trademark of Wadsworth Electronic Publishing Company. A%ple is a registered trademark of Apple Computer, Inc. IBM is a registered trademark
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Figure 1: A typical arrangement of the con-
tact points of an active memory card. Relative-
ly few (six to eight) contacts are needed because
the data is transmitted serially. See the Flonic
security card in photo 1.

plays a direct part in its own destiny.

On the other hand, a passive
memory card (e.g., an optical-stripe
card) has no active intelligence and
depends entirely on the outside
world for interaction. A passive card
is not unprotected, however, because
this type of device can dedicate a por-
tion of its larger memory-storage ca-
pacity to identification data of its
owner. For instance, its card reader
might require a match with a digit-
ized picture, fingerprint, or voice-
print to confirm identification; an
ample amount of storage capacity
would be left over for transactions.
Data-encryption schemes further in-
crease the security of passive cards.

The design of the card reader or
transaction terminal depends on
whether the memory card is active or
passive. In the case of an active card,
a transaction terminal would need
only I/O (input/output) devices and
a power supply because the memory
card already contains a microcom-
puter (see photo 2).

By contrast, the optical-stripe card
requires some type of sophisticated
laser-based data-transfer system to
decipher the small dots encoded on
the card’s surface.

Memory-Card Architecture

The active monochip memory-card
architecture typically contains a
single microcomputer embedded in
a package the size and shape of a
credit card. The microcomputer is
connected to the outside world via
contact points on the memory card’s
surface. Very few contact points are
necessary because only power and

Photo 2: A transaction terminal (or card reader) for an active memory card.

Ml

j i

INPUT/OUTPUT DOOR

UI

J—if

PERSONAL DATA
MASKED (PROM)

USAGE DATA
(EEPROM)

CONTACT POINTS

WATCHDOG

PROGRAM STORAGE
MASKED (ROM)

CONTACT POINTS

MICROPROCESSING
UNIT

Figure 2: The system architecture of a monochip-based memory card.

data pass between the memory card
and the transaction terminal. Figure
1 shows the basic physical layout of
a monochip memory card. Figure 2
shows the general architecture of a
monochip memory card.

The architecture of multichip mem-

ory cards is basically similar to that
of monochip cards except that large
memory capacities are possible and
each subsystem can be a separate IC.
Figure 3 shows a multichip memory
and architecture.

Data is typically transferred by an
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TO CONTACTS ON SURFACE
OF MEMORY CARD

g

INPUT/OUTPUT
DOOR

WATCHDOG

MICROPROCESSOR ,—'__‘- MEMORY 1 |

M
E
M
0
R
Y
3 r_ MEMORY 2
S
GERENR)| MEMORY N

Figure 3: The system architecture of a multichip memory card. Each block represents a separate integrated circuit.

1/O door. This doorway is similar to a
universal asynchronous receiver/
transmitter (UART) and is monitored
by a watchdog—the “security officer”
of the memory card. The function of
the watchdog is to make certain that
the I/O transactions are valid. For ex-
ample, successive attempts to initiate
a transaction using improper access
codes would cause the watchdog to
close the I/O door permanently, ren-
dering the card useless for future
transactions.

The memory section of monochip
and multichip cards is a combination
of four types of memory: factory-pro-
grammed ROM (read-only memory),
RAM (random-access read/write
memory) for temporary data storage,
and EEROM or PROM, in which
transactions are stored.

} PROTECTIVE COATING ;
[ REFLECTIVE LAYER {
2 NONREFLECTIVE LAYER \
( suBsTRATE }
CARRIER i

The architecture of the optical-
stripe memory card is relatively
straightforward. A special material,
used in the manufacture of video-
disks, is placed on the back of a stan-
dard credit-card-shaped carrier. At a
glance, the average person may not
even notice the difference between a
regular magnetic-stripe credit card
and an optical-stripe memory card.
The special stripe is actually com-
posed of four layers: a protective
coating, a reflective layer, a nonre-
flective layer, and a substrate layer
(see figure 4). Data is encoded on its
surface by burning small holes ap-
proximately 5 microns in diameter in-
to the reflective layer. A low-power
laser is used to “burn” the data onto
the stripe and to read it back. By
scanning the optical stripe with the

OPTICAL STRIPE

MEDIA
(e.g.. PLASTIC CREDIT CARD)

Figure 4: The physical layout of an optical-stripe memory card. The material on its surface

is similar to that used on laser videodisks. A laser is used to read and write the transaction

information.
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laser, a bit stream of data is produced.
Figure 5 shows what happens when
a laser scans the optical stripe.

Memory-Card Terminals

Because transaction terminals are
necessary for a complete memory-
card system, a brief discussion will
help to understand how the whole
system works.

A transaction terminal is a commu-
nication station used to transfer infor-
mation into and out of memory
cards. Basically, transaction terminals
consist of two parts: a display with
an attached keypad and a memory-
card interface. The display and key-
pad could be a standard serial ter-
minal. The memory-card interface
“customizes” the transaction terminal
for a particular type of memory card.
There are two types of interfaces: one
for optical-stripe memory cards and
one for monochip and multichip
memory cards.

The terminal interface for an
optical-stripe memory card contains
a computer-controlled laser
data-transfer scanner. This scanner
knows how to interpret or write dots
on the memory card into meaningful
data. Because this type of adapter
needs a computer and a laser to read
the memory card, it would be more
expensive to manufacture than the
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Figure 5: The process of reading data encoded on an optical stripe. On the left, the laser beam encounters a hole written in the reflective
layer so no light reaches the detector. On the right, the beam is reflected to the detector from an undisturbed section of the reflective layer.

interface for monochip and multichip
memory cards.

A terminal interface for monochip
and multichip memory cards is no
more than a small housing with a
mechanical device to connect the
memory card to the terminal’s con-
tact points. These points provide
power to the memory card and serial
communications capability to the dis-
play and keypad. Information can be
exchanged as long as the transaction
terminal adapter is connected to the
memory card.

Memory-Card Packaging
By definition, memory cards must

be small enough to be carried conve-
niently. The most common package
for memory cards resembles a credit
card. However, there are possible
drawbacks to incorporating electronic
circuitry within a 30/1000-inch thick-
ness of plastic. Manufacturing the
plastic card liberates corrosive gases
that can affect integrated circuits. Fur-
thermore, producing such a package
is difficult using conventional
semiconductor fabrication tech-
niques.

Fortunately, a process known as
tape-automated bonding (TAB) solves
most of these problems. It's current-
ly used to manufacture such items as

Photo 3: An integrated circuit bonded to a carrier tape or TAB (tape-automated bonding).
This process is used to fabricate thin electronic devices such as calculators and memory cards.
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electronic watches and very thin
pocket calculators. TAB originated in
the U.S. in 1969 and uses a flexible
printed-circuit carrier tape, which
looks like 35mm movie film, to which
an IC is bonded and tested (see photo
3).

Memory-Card System Costs

Card costs will depend on two fac-
tors: the technology used and the
volume of production. In high
volume, optical-stripe cards should
cost about 50¢ each, monochip cards
about $4.50 each, and multichip
cards about $8 each. In low-volume
production, these prices would be
significantly higher (see table 2).

The cost of the transaction terminal
must be considered in addition to the
cost of the distribution and manufac-
ture of the memory card. A simple
transaction terminal for active mem-
ory cards may be priced as low as
$250, whereas a transaction terminal
for passive memory cards will cost at
least $1500. These costs are significant
because anyone wishing to use a
memory card will need a reading
device.

Security

It stands to reason that the more
you need to protect the information
on your memory card, the more valu-
able (or private) the information is.



LAST NIGHT, COMPUSERVE TURNED THIS
COMPUTER INTO A TRAVEL AGENT FOR JENNIE,
A STOCK ANALYST FOR RALPH, AND NOW,
IT'S SENDING HERBIE TO ANOTHER GALAXY.

NO MATTER WHICH COMPUTER
YOU OWN, WE'LL HELP YOU GET
THE MOST OUT OF IT.

If you've got places to go,
CompuServe can save you time and
money getting there. Just access the
Official Airline Guide Electronic
Edition—for current flight schedules and
fares. Make reservations through our
on-line travel service. Even charter
a yacht through “Worldwide Exchange”

If your money’s in the market,
CompuServe offers a wealth of
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prestigious financial data bases.
Access Value Line, or Standard and
Poor’s. Get the latest information on
40,000 stocks, bonds or commodities.
Then, consult experts like IDS

or Heinold Commaodities. All on line
with CompuServe.

Or if, like Herbie, intergalactic
gamesmanship is your thing, enjoy the
best in fantasy, adventure, and space
games. Like MegaWars, the ultimate
computer conflict.

To get all this and more, you'll

need a computer, a modem and
CompuServe. CompuServe connects with
almost any personal computer, terminal,
or communicating word processor.

To receive an illustrated guide to
CompuServe and learn how you can
subscribe, contact or call:

CompuServe

Consumer Information Service, P. O. Box 20212
5000 Arlington Centre Blvd., Columbus, OH 43220

800-848-8199

In Ohio call 614-457-0802.

An H&R Block Company
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memory-card technologies.

r—

Type of memory card Low volume High volume Memory capacity in characters (bytes) Cost per character
Monochip $16.00 $4.50 4K 3.9¢
Multichip 50.00 8.00 16K 3.05¢

Optical stripe 4.00 .50 2M .0002¢
Magnetic stripe 3.00 60 212 13.6¢
Optical/magnetic dual stripe 8.00 1.10 M .0004¢

Table 2: A comparison of card costs at low- and high-volume production, and the cost per character stored for the various

For instance, a memory card that con-
tains information regarding your
bank accounts would warrant more
protection than a memory card used
as a ski-lift token. Security of infor-
mation is a matter of personal judg-
ment depending on how “private”
that information is to the individual
“owning” it. Most card systems in use
today (e.g., paper and magnetic-
stripe cards) offer little or no privacy,
whereas memory cards would offer
several avenues for privacy and for
protection of sensitive information.

Memory-card security is achieved
by limiting the number of people
who have access to the information
stored on the card. Furthermore,
granting someone access to informa-
tion on the memory card should not
mean he has permission to update,
modify, or add information to the
memory card. To protect information
on the card, data encryption is used.
The “key” to the code is jointly held
by the card and the owner. However,
just knowing the key should not con-
stitute ownership; positive identifica-
tion of the rightful owner is un-
doubtedly a requirement for a secure
memory-card system. Finally, the
memory card must keep a list of peo-
ple who attempt to query or change
information on the card.

Personal identification is possible
using any of four different methods.
Identification based on possession of
an object (a card, for example) is not
a positive means of identification
because an object might be lost or
stolen. Identification based on what
a person knows (number or pass-
word) is not much better because it,
too, can be lost or stolen. This
method is currently employed by
automatic tellers using magnetic-
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stripe cards. An automatic-teller card
can be used by anyone if he knows
the personal identification number
that goes with the card. Both of these
methods are easy to implement and
inexpensive to produce.

The next two methods provide a
much better means of positive iden-
tification. The first is based on some
unchangeable biological feature, such
as a fingerprint, voiceprint, or elec-

Positive identification
of the rightful
owner is required for
a secure memory-card
system.

trocardiogram pattern, that would
provide virtually perfect identifica-
tion. Its largest drawback is the ex-
pense of implementing the devices.
The second method involves a
learned trait or habit; the sound of a
person’s footsteps or a signature are
distinctive learned traits. Learned
traits are unique enough to be almost
forge-proof and have the additional
advantage of being generally inex-
pensive to measure. With these
positive-identification techniques you
can audit all accesses and attempted
accesses to amemory card and iden-
tify those who made the requests.
Memory cards suffer from the
same type of external threats as do
credit cards—illegal use of a valid
card, modification of a valid card,
and production of counterfeit cards.
These three threats are compared for
both memory cards and current mag-
netic-stripe credit cards in tables 3a
and 3b. Although the probability of

misuse and potential loss is compar-
able, the countermeasures available
to protect memory cards make them
preferable to magnetic-stripe cards.
Proponents of the technology are
claiming that the memory card is un-
conditionally secure, but there is no
solid evidence to support this claim.
Experts in the field of security, cryp-
tography, and microelectronics doubt
these claims because of the rapid in-
crease of computer crime in the past
few years. Memory-card systems are
more secure than the current mag--
netic-stripe technology, but their level
of security in field-usable systems
has yet to be determined. Currently
there are field tests underway in the
United States and in France that may
prove to some degree the security of
memory cards. However, the ultimate
test of memory-card systems comes
when they have been released on a
very large scale. None of the existing
field tests will be able to answer the
question of security absolutely.

The Human Factor

The importance of human factors
in computer applications is receiving
increased attention, which is well
deserved because most computer
systems have not been designed with
the user in mind. They have been de-
signed instead from the standpoint of
ease of implementation for the design
engineers. Because memory cards are
small portable computing devices, it
is important that the proper human
factors be considered in order to en-
sure the acceptance of memory cards
in particular applications.

Nearly all the applications of mem-
ory cards involve financial institu-
tions, which are moving over from
standard credit cards. Their greatest



You know how hard it is to
wait for the printer to finish
before using the computer
again. It's wastefull Counter
productive!

The solution: simply install
Microbuffer™ printer buffer into
the system, in seconds. And you
can print and process
simultaneously.

With one swift command, all
printing data is dumped to the
Microbuffer—it handles the
printer and frees the computer
for other functions.

Presto! Instant wait reduction.

Microbuffer Il and I+ for the
Apple ll, 1+, and Hle computers.

Microbuffer IT comes in either
a serial or a parallel version
with 16K or 32K of RAM.
Microbuffer II+, available with
16K, 32K or 64K, has both
serial and parallel capabilities, so
you can control two different
printers at once. The Microbuf-
fer II+ has on board high
resolution graphics routines for
37 popular printers, and all
include expanded graphics
capabilities and text formatting
in addition to the inherent
benefit of letting you use your
computer while your printer is
working.
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WAIT REDUCTION MADE EASY,

Microbuffer In-line for virtually
any computer/printer
combination.

These are stand-alone units that
install In-line between virtually
any computer and printer.

Besides printer buffering, the
In-line serial interface (MBIS)
can be used to efficiently
transmit data from the computer
to almost any device using a
serial RS-232C interface. The
parallel Microbuffer In-line
(MBIP) is built exclusively for
parallel interfacing, and works
exceptionally well in virtually
any parallel computer and any
parallel printer.

Each of the stand-alone
models have controls for making
multiple copies (up to 255).
With the pause control, printing
may be halted at any point and
continued later—it will pick up
right where it left off. Even
while you are printing copies of
a document, additional files can
be sent to the buffer and they
will be processed in turn. Both
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(3a)

Probability Potential loss Countermeasures Skill level required
lllegal use of a valid card high moderate moderate to poor none
Modification of a valid card moderate to high serious poor medium
Production of counterfeit cards high €enormous poor to none medium to low
(3b)

Probability Potential loss Countermeasures Skill level required
llegal use of a valid card high moderate good low
Modification of a valid card medium to low serious moderate to poor high
Production of counterfeit cards low enormous poor to none high

Table 3: Probable abuses of a magnetic-stripe card (3a) compared with the same factors for a memory card (3b).

motivation for shifting to memory
cards is to minimize fraud, theft, and
misuse of credit cards.

Conventional credit cards have
several advantages that have put
them into widespread use today.
They are easy to use, they don't re-
quire any special knowledge by the
user, and they are cheap to manufac-
ture (and therefore are generally pro-
vided for free). Their biggest fault is
that they are very difficult to track if
stolen. Another major disadvantage
to credit cards is that they are easily
counterfeited. Memory cards, on the
other hand, can provide all of the ad-
vantageous features of a credit card
while reducing, or eliminating, these
disadvantages. The memory card
could also provide a unified method
of interaction with a financial institu-
tion, such as a bank; the memory
card could serve as a credit card, a
savings passbook, a checkbook, and
an automatic-teller access card all in
one. Other information could be car-
ried as well: information on out-
standing retirement accounts, auto
loans, and savings bonds.

In order for this type of memory
card to be readily accepted by new
users, the card and the system must
be as functional as the system they
replace and should offer additional
features (e.g., updated interest re-
porting for passbook savings
accounts).

The memory card itself must have
certain physical characteristics in
order to be acceptable to a large
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group of users. It must be small,
lightweight, and durable. Also, it
should utilize a surface or shape that
would let you identify the front,
back, right, and left side of the card
so it could be used in poor light or
by a person who is visually impaired.

Memory cards can
provide all of the
advantages of a credit
card, while reducing or
eliminating the
disadvantages.

Attention should be paid to the
user’s access to information within
the memory card. This would require
a small, portable terminal analogous
to the calculators carried in some
checkbook cases. A similar read-only
device for active memory cards could
be made by modifying such a cal-
culator.

Nonfinancial Applications

Two examples of nonfinancial ap-
plications are memory-card software
packages and memory cards used for
on-board diagnostics of a personal
computer.

Like any other machine, personal
computers can need repair. Unlike
other machines, computers cleverly
disguise their problems, making
them difficult to troubleshoot and

repair. It would be beneficial to have
an on-board “tattletale” memory card
that could monitor the computer’s
operation so as to enable rapid detec-
tion and correction of problems. This
device could keep track of such
things as memory faults, bus errors,
power-line surges, system glitches,
and air temperature and relative
humidity inside the computer
chassis. The memory card might also
perform a type of logic-analyzer
function.

A diagnostic card could decrease
maintenance costs because it could
periodically be removed from the
personal computer and its informa-
tion displayed to determine the num-
ber of memory faults that had oc-
curred, or the number of times the
critical temperature was reached in-
side the chassis, thus signaling the
necessity of maintenance. Therefore,
memory cards for on-board diag-
nostics could decrease the life cycle
costs because repairs would be easier
to isolate and fix. Only the memory
card would have to be taken to the
appropriate service department for
playback and inspection to diagnose
the problem. This could save the
owner of a personal computer a great
deal of time, effort, and money.

Figure 6 shows a memory card
used as a diagnostician. The “panic”
button could be activated by the user
if a potential problem is suspected.
The button would alert the memory
card to a situation in which an error
may occur. The memory card could
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Figure 6: A block diagram of an active memory card used as an on-board diagnostics device within a microcomputer.

then record all the various logic and
.. physical states of the system. This
type of diagnostic capability will be-
come more useful, and almost a ne-
cessity, as personal computers
become more complex.

Eliminating Disks and Pirates

Distribution of personal-computer
software has its problems, most of
which fall into two main categories:
media reliability and piracy. Almost
all personal-computer software is dis-
tributed on floppy disks, a magnetic
recording medium. The data-transfer
head reads and writes information as
the disk revolves. The data-transfer
head must make physical contact
with the floppy disk in order to work
properly. This contact causes friction
that eventually wears out the floppy
disk. Dirt, dust, oily fingerprints, and
other types of contamination can ac-
celerate this deterioration. Because
memory cards have no moving parts,
they are very resistant to the con-
taminants that can ruin a floppy disk.
Therefore, memory cards are a more
reliable distribution medium than
floppy disks.

Memory cards also offer protection
against software piracy. Currently, a
personal-computer user needs to
keep several copies of a program on
separate disks to ensure a working
copy in case of an operator error or
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media failure. Because copies are
easy and necessary for legitimate
users to make, they are also easy for
illegitimate users to copy. This is a
major problem in the industry today
and one that can be easily combated
with memory cards, which cannot be
erased by the user or be easily
damaged.

Memory cards are more
reliable than floppy
disks and offer
protection against
software piracy.

Chip-based memory cards can
store approximately 5 percent of the
information of a single-sided, single-
density 5%-inch floppy disk (8K
bytes versus 160K bytes). Tech-
nological advances may help to over-
come this drawback.

Alternately, a multiple-card reader
could be constructed for virtually the
same cost as a floppy-disk drive (ap-
proximately $400). A card reader
would enable many programs to be
on line simultaneously with im-
proved access time and enhanced re-
liability.

Chip-based memory cards are not
the only type of memory cards that
can be used to store information.
Optical-stripe memory cards can

store about 4 million bytes per card.
This lets a large program or a multi-
tude of smaller programs be stored
on the memory card, which greatly
increases the applications for per-
sonal computers. By using an optical-
stripe memory card, books, dic-
tionaries, thesauruses, encyclopedias,
and reference books could be bought
in machine-readable form inexpen-
sively. Imagine a spelling checker
based on a 4-million-byte memory
card. A reader for an optical-stripe
memory card would be more expen-
sive than one based on chip tech-
nology, but if manufactured in large
quantities, its cost would probably
range from $400 to $800. The reader
would be about the same size as the
current 5%-inch floppy-disk drive.

Although the technology is yet in
its infancy, memory cards may even-
tually be used by the majority of the
population. Applications include
security, financial tasks, data storage,
and diagnostic capabilities for per-
sonal computers. As yet, it is not
clear whether active or passive cards
will prevail, but memory cards will be
part of your life very soon.m

Mark Mills is facility managerof the Microcom-
puter Application and Technology Center at Bat-
telle Columbus Laboratories in Columbus, Ohio. He
can be contacted at 3118 Essington Dr., Dublin, OH
43077.




> ﬂ'@:"t—.
f i ST

THE WY300 TERMINAL

" GREAT COLOR

FOR UNDE

IF COLOR IS A LUXURY YOU THINK
YOU CAN’'T AFFORD, THINK ABOUT
OUR WY300— the smart colorterminal
as low as $975.* *Quantity 100

The WY300's high-resolution 8-color
display adds vivid relief to any text edit-
ing or data entry task, without adding
significantly to the price you'd pay for
monochrome.

Ergonomically designed with a swivel
and tilt CRT and a detachable keyboard,
thecompact WY300 fits into the work-
place as comfortably as it does into your
budget.

On top of that, the WY300 gives you a
host of features like a soft downloadable

character generator; extensive alpha-
numeric and line drawing symbols;

and compatibility with most standard,

-

$1000

monochrome oriented, off-the-shelf
software.

Best of all, the WY300is plug compatible
with our monochromatic WY100’s and
most ASCII terminals. So, using color is
as easy as itisinexpensive.

Need more information? Call or write us

today. We’d like to convince you our
smart color terminal is your wisest buy.

WYSE Circle 384 on inquiry card.

1 1 Make the Wyse Decision.

WYSE TECHNOLOGY 3040N. First St., San Jose,
CA 95134, 408/946-3075, TLX 910-338-2251, Outside
CA call toll-free, 800/421-1038, in So. CA 213/340-2013.




UndoWindows.
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word processor:
With Microsoft Word, what you see on the screen is
what you get on the paper. So its easy to spot mistakes.

Boldface, underline, and italics look like this,

not this: ABboldface B, ASunderlineAS, A litalics AL
And, when you make changes, paragraphs are

automatically reformatted. Flush right, flush left,

centered or justified. It even gives you several columns

on a page, like a newspaper:

Word forgives and doesn’t forget.

Theres an “uh-oh’ command called Undo. Make
a mistake? Or just want to experiment? Hit Undo.




Mouse.Finally:

Word undoes your last change and remembers things
the way they were.

Word does windows. Up to eight, to be exact.
So you can transfer or edit between eight different
documents. Or between eight different pieces of
the same document.

- Word travels fast.
Word has a Mouse, a handy little critter that lets

you move copy, select commands and edit faster
)
than you can say cheese.

Word also lets you create
your own style sheets, so
W 0u can standardize your documents,
memos, files and letters.

Its not surprising that Microsoft has a way with

Word. We designed the MS=DOS operating system that

tells the IBM® PC how to think. And we pioneered

the first microcomputer BASIC, the language spoken
by nine out of ten micros worldwide.

For a few final words, call 1-800-426-9400
(in Washington State call 206-828-8088) for a free

Word brochure and the name MICR=SOFT

of your nearest Microsoft dealer. "The High Performance Software




Computer-aided Design

Significant CAD power 1s coming for desktop microcomputers

Computer-aided design (CAD),
drawing and designing with the aid
of a computer, promises to change
our lives dramatically. Not so long
ago, we stumbled into air-condi-
tioned computer centers with boxes
of keypunch cards and a desire to
“see “ what would happen. Now all
that power sits on our desktops, and
as a result pencils, erasers, and
perhaps even paper face the prospect
of obsolescence.

Today, word processors conquer
mountains of text, electronic spread-
sheets master number manipulation,
and business graphics translate the
results into charts, graphs, and slide
shows worth a thousand words. And
the increasing number of electronic
pictures in turn creates the need for
a graphics editor—a picture processor
similar to a word processor. That way,
we can create and edit graphics
images, cutting and pasting our way
through letters, numbers, and
pictures.

The age of computer graphics is
finally here. A hardwarel/software
configuration exists for everything
from painting illustrations with a col-
or brush to designing and automat-
ing the production of a pipe valve.
Software tools can manipulate both
two-dimensional and three-dimen-
sional images, tools that enable us to
create geometric models worth a
thousand pictures.
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by Rik Jadrnicek

But increased capability and falling
prices raise serious questions. What
hardware and software do you need?
What is available? How do you com-
pare packages? What do the terms
mean? Whom do you contact?
Should you wait to buy? Unfortu-
nately, the pattern is far too familiar.

This article charts a path through
the jungle of hardware and software
considerations you face when choos-
ing a CAD package. In it I focus on
some of the software and hardware
available for your desktop computer.

What Is Computer-aided Design?

Computer-aided design has many
potential applications, among them
graphics design, illustration, flow-
charts, block diagrams, forms design,
mapping, printed-circuit board/elec-
trical design, space planning, archi-
tectural design, mechanical drafting,
and product design. A discussion of
solids modeling with shading, ani-
mation, and image synthesis on
microcomputers is a little premature,
but several powerful wire-frame-type
three-dimensional modeling pack-
ages are available along with some
exciting painting software (see photos
1 and 2).

Computer-aided engineering (CAE)
ties together such diverse interests as
pictures (schematics, assembly and
maintenance drawings), cost analy-
ses, structural analyses, production

process plans, material specifications,
tool design, and quality control. Dur-
ing this process, CAD graphics inter-
face with a variety of analysis pack-
ages through compatible data files.

Computer-aided manufacturing
(CAM) uses CAD and CAE criteria to
produce a product such as a valve, a
tool, or another item. Soon we’ll be
able to design, analyze, document,
and organize the actual manufacture
of a product from the original draw-
ing. Both CAE and CAM operations
are in their infancy on desktop
micros.

With CAD, you draw or edit by
entering data through a keyboard or
a variety of input devices such as
digitizers, mice, light pens, touch
pens, trackballs, and image digi-
tizers. The graphics software records
the drawing within a world coor-
dinate system and saves its database
description. You edit the database
and view the results on a monitor,
which sends the image you create to
a variety of hard-copy output devices
including printers and plotters. You
can network the database and send
it out via modem or create an inter-
face with such programs as Bill of
Materials, Stress Analysis, or a varie-
ty of CAE/CAM applications.

What Is Available?

Historically, computer graphics
started with the early Teletype and



Photo 1: A paintbrush drawn with the pixel-based Easel painting software.

line-printer hard-copy devices of the
1940s. Computer-driven CRTs (cath-
ode-ray tubes) began to display out-
put in the early 1950s. In 1962, Ivan
E. Southerland, a young Ph.D. from
MIT, formally described a computer
system that enabled users to draw.
Significant developments in output-
device technology and software in
the 1970s have made Southerland’s
dream economically feasible. Cur-
rently, more than a dozen software
developers are well along the path to
creating significant CAD power for
desktop computers. These are not ex-
pensive dedicated systems or
bundled hardware and software con-
figurations that are device depen-
dent; they run on stock microcom-
puters with few exceptions.

Hardware Requirements

The costs of the hardware and soft-
ware necessary to configure a CAD
system run from $5000 for a very fun-
damental floppy-disk system up to

2+SIN(X¥9) +C0S(¥39)

Photo 2: A sample three-dimensional video image produced by Energraphics software.
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Vector Drawing
Processor Support PC-Draw CADdraft |Benchmark| Sketch Processor | CADplan AutoCAD VersaCAD
IBM PC . . . . . . . .
IBM PC XT . . . ° ° . . .
Columbia . . . . . . .
CompaQ' . . . . . . . .
Corona . 12/183 .
Eagle PC . ° . . . . . 6/84
Eagle 1630 o 12/83
TI PC .
NEC APC . 1/84 .
Zenith Z-100 1/84 .
Compupro .
Televideo 12/83
Victor 9000 . . 1/84 . .
Digital Microsystems .
DEC Rainbow 1/84 12/83
DEC 350 6/84
Apple I é
CP/M o
HP-200 Series .
Price $250 $495 $595 $900 $995 $1295 $100(y$1500 $1995

Table 1: A comparison of computers.

e = existing feature
date = expected release date

) Vector Drawing
Input Devices PC-Draw CADdraft |Benchmark [ Sketch Processor | CADplan AutoCAD | VersaCAD
Sunflex Touch Pen .
Sunflex Touch Pad . . .
Light Pen .
Joystick .
Houston Instrument Hipad . 184 . . .
Hitachi Tiger Tablet . 4/84
GTCO . . . .
Summagraphics 1/84 . .
Kurta . 4/84
Mouse Systems Mouse . . .
US| Optomouse .

Table 2: A comparison of input devices.

e = existing feature
date = expected release date

$50,000 for a dual 68000-based micro-
processor with a 20-megabyte hard
disk and 1 megabyte of RAM (ran-
dom-access read/write memory). The
latter system is capable of very good
two-dimensional and three-dimen-
sional commercial animation graph-
ics.

Ideally, the CAD software you
choose will support a variety of com-
puters (table 1), input devices (table
2), graphics processors, and output
devices (table 3).

Computers
A wide variety of desktop micro-
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computers can be configured for
computer graphics work. This added
capability usually doesn't interfere
with the word processor, the spread-
sheet, or any other software in your
library.

These computers fall into four gen-
eral categories:

1. Atari, Apple, and other computers
with proprietary operating sys-
tems using the 6502 micropro-
cessor chip. Accelerator boards
provide 8088 and 68000 chips for
some of these.

2. 5-100, STD, Multibus, and other

systems like the Victor 9000 using
the Z80 or 8086, 8087, and/or 8088
microprocessors.

3. IBM PC XT and the growing num-
ber of PC look-alikes using the
8086/8088 microprocessor and op-
tionally the 8087 numerical data
COpProcessor.

4. Unix systems using the Motorola
68000 microprocessor.

The Intel 8088 microprocessor is
faster and more powerful than the
Z80 but less powerful than the
Motorola 68000. Some systems, such
as the Victor 9000, come from the fac-
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2213/2215/2235

DUAL TRACE OSCILLOSCOPES

THE ANSWER
BY ANY MEASURE

Now 60 MHz or 100 MHz Tek quality
is just a free phone call away!

Tek has expanded its
best-selling 2200 scope line
up to 100 MHz. And brought
it all as close as your
phone. Tek's revolutionary,
reduced-component architec-
ture brings unprecedented
quality, reliability and afford-
ability to the 60 MHz 2213

and 2215, and now, the

100 MHz 2235.

. All three of these lightweight
(13.5Ib.) scopes feature 2 mv/
div vertical sensitivity and
5ns/divsweep speeds, plus a
complete trigger system for
stable triggering on digital,
analog or video waveforms.

Scopes with a compre-
hensive 3-year warranty*...
probes...and expert advice.
Onefree call getsiit all! You
can order, or obtain literature,
through the Tek National

New lower price!
100 MHz 2235
now just $1650.

i

2213 2215 2235
Bandwidth 60 MHz 60 MHz 100 MHz
No. of Channels 2 2 2 + Trigger View
Alternate Sweep — Yes Yes
Vert/Trig B/W Limit — — Yes—20 MHz
Single Sweep — — Yes
Accuracy: Vett/Horz 3% 3% 2%
Delay Jitter 1:5,000 1:10,000 1:20,000
Trigger'g Sensitivity 04 divat 2 MHz 0.4 divat2 MHz 0.3 div at 10 MHz
Input R-C 1MQ —-30pf 1MQ —30pf 1MQ —20pf
Variable Holdoff 411 4:1 10:1
Price $1200% $1450% S19604 Now $1650 T

Marketing Center. Technical
personnel, expert in scope
applications, will answer your
questions and expedite deliv-
ery. Direct orders include
operating and service man-
uals, two 10X probes, 15-day
return policy, and worldwide
service back-up.

Order toll free:
1-800-426-2200,
Extension 111.

In Oregon call collect:
(503) 627-9000, Ext. 111,

tPrice FO.B. Beaverton. OR.

*3-year warranty includes CRT and applies to 2000
family oscilloscopes purchased after 1/1/83.
Scopes are UL Listed, CSA and VDE approved.

Copyright ©1983, Tektronix, Inc. All rights reserved. TTA-407-1

]
Tektronix
COMMITTED TQ EXCELLENCE

Circle 350 on inquiry card.



’ Vector Drawing
Output Devices PC-Draw CADdraft |Benchmark | Sketch Processor | CADplan AutoCAD VersaCAD
Graphics Boards
IBM Graphics Board-Color . . . . .
IBM Graphics Board-B&W . . . . . . . 6/84
Single-Screen Version . . . .
Hercules . . 2184
Scion 12/83 1/84 12/83 12/83
Techmar 3/84 12/83 2184
Control Systems Artist 12/83 12/83 2184
Color + Plantronics 3/84 . 1/84 . .
Vectrix 384 .
Pen Plotters
Houston Instrument:
DMP-7 . . .
DMP-8 . . .
DMP-29 ° ° ° ° ° .
DMP-40 184 . . . . . . .
DMP-41 3/84 . . . . . .
DMP-42 3/84 . . . . . .
Hewlett-Packard:
HP-7470A . . . O . O J
HP-7580 . 12/83 . . 12/83 . .
HP-7585 . 12/83 . . 12/83 . .
IBM XY749 1/84 . . .
IBM XY750 1184 . . .
Calcomp . . 11/83
Sweet-P . . 4/84
Strobe 100 . J
Strobe 8-pen . J
Graphics Printers
Epson MX-80 . . . . O o 2/84
Epson MX-100 . . . . C 0 2/84
Epson FX-80/100 . . . . O O 2/84
Citoh 1550 ®
IBM Graphics . . . . . 2/84
Okidata 84/92 .
Okidata 93 4
NEC 8023 . .
NEC PI o
Mannesmann Tally . U ®
Gemini-1015 .
IDS Prism .
Versatec 1/184 1/184
Table 3: A comparison of output devices. e = existing feature
date = expected release date

tory equipped with full graphics
capability. They are the easiest to con-
figure and generally the least costly.
If you do need to configure a system
for graphics capability, in a price/per-
formance evaluation the IBM PC and
its look-alikes come out on top, fol-
lowed by selected S-100 systems (see
photos 3 and 4).

Input Devices
Although you can use the key-
board as a primary input device, a
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specialized device is much easier and
more efficient.

With manual drafting methods and
a conventional drawing board, you
physically draw a line from one point
to another. You do the same thing
with a digitizer or digitizing tablet
(electronic drawing board), but rather
than use a pencil or pen you use a
puck, cursor device, or stylus. You can
trace a library of drawing parts you
have created over the years for use in
assembling your current drawings.
You can also work with drawings

created manually by your co-workers.
Touch pens and light pens enter
data points directly onto the monitor
screen—if you don't mind holding
your hand in the air—but they don't
trace manually created drawings.
Similar to digitizing tablets but
without the expense or the accuracy,
mice keep your hand in a restful posi-
tion on a table or grid plate. Track-
balls, which use a revolving ball like
some video games, video-camera in-
put, and even joysticks are available.
It's a good idea to combine the key-

Text continued on page 180



‘Letthe ANGELdo the waiting .. ...

It has been said that 30% of micro-
computerusers will eventually purchase
a buffer. For business users, a buffer
pays for itself in the time and money it
saves the user not waiting for the print-
out. The more you use your printer the
more you need a buffer.

RS232 QUTPUT

RS232 INPUT

PARALLEL INPUT/ QUTPUT

ANGEL HAS ALL INTERFACES

ANGEL, The Intelligent Buffer is the
perfect mate for your system. It has both
RS232 Serial and Centronics Parallel
interface, and can convert from serial to
parallel and parallel to serial. It is truly a
universal buffer that is compatible with
most microcomputer systems. This ver-
satility means when you upgrade your
system you can use the same ANGEL.

396 E. 159th St., Harvey, II. 60426 e 1-800-323-3304;1-312-331-8797 e Telex: 910 257-0850 LIGORSCH, HARV ‘
In Canada: Computer Age, Ltd., P.O. Box 730, Nobleton, Ontario, LOG 1NO e 1-416-859-0370

JAMMED PAGE RE-PRINTS

ANGEL passes data to the printer
exactly as received from the computer
and is independent of software — includ-
ing graphics. The ANGEL also features
an innovative page mode which carefully
monitors the page break data during
printing. Under the page mode you can
reprint the last page, jammed pages, do
page skip as well as page pause for
single-sheet feeding.

ANGEL is an intelligent buffer with 12
additional functions that may be activated
when you need them; pause, hold, copy,
clear, self-test, page reprint, page skip,
page pause, multi-copy, continuous copy,
space compression, hex dump, etc.

ANGEL comes with 64K bytes of
memory, ample for most applications.
Additionally, you may activate the space
compression mode which in may cases
extends the buffer capacity to more than
128K.

EASILY ACCESSIBLE SWITCHES

BERENEERL RERREERN < RRAREEKD -

-

ANGEL is designed for all types of
users — even those without technical
background. All switches, including baud
rate selection and parallel / serial confi-
gurations are externally accessible.
Installation is a matter of connecting
cables, setting up DIP switches and
power-on. Ligo Research makes available
standard cables/adaptors for most
popular computer/printers. Connection
diagrams are also provided for users
who want to make their own cables.

(888

[
lio

With such a good product available
now, why wait for your printer to catch
up? You can orderthe ANGEL from your
dealer or call direct to 1-800-323-3304,
TODAY!

RESEARCH, INCORPORATED
Circle 215 on inquiry card.




Software Features to Look For

On-line Status

On-screen status items, such as layer
number, grid status, lines of type, the cur-
sor’s x-y coordinate position, and various
interactive prompts, are helpful. The ability
to get information about your drawing or
entities within it is also helpful. For ex-
ample, if you want to know the size of your
coordinate system, the exact location of a
particular item, or the default status of
various program parameters, the on-line
status feature gives you access to this
information.

Menus

While it is cumbersome and frustrating
in the long run to choose program func-
tions froman A, B, C type of menu, com-
mand menus that you point to on the
screen are a desirable feature. In addition,
i fyou have the freedom to design your own
menu, you can develop a custom applica-
tion using only those selections that apply
to your drawing needs. For example, you
may want to use only 10 of the 40 menu
commands and organize them conveniently
for your own frequency of use. The pro-
gram may let you put predefined shapes
(icons) in the menu for easy selection and
placement in your drawings.

Macros and Command Files

Macros and command files are groups
of progmm instructions and other data-
entry items that can be executed with a
single keyboard sequence. For example, if
it takes you five steps to merge a disk file
into your current drawiing, you can place
the necessary instructions in a macro/com-
mand file and execute it with a single com-
mand. You can even place these macros as
selections on your menu.

Further custom flexibility exists if the
software lets you stop during macro execu-
tion and issue a prompt for data entry. For
example, you can develop a menu item that
creates a shape; goes to a particular loca-
tion; enters text mode; sets the font, size,
and direction; and prompts you to enter the
text string. The more powerful the macro
capability, the more you can develop
custom or turnkey applications.

Ideally, you can enter the program and
execute the first command by making one
entry at the A>prompt. This allows you
to enter the program from a batch file, draw
for a while, perform some other macro
functions, exit cleanly, and then reenter

the original batch file. Turnkey CAD,
CAE, and CAM operations then become
feasible.

Grid

The world coordinate system and the
coordinate system you define within it
break down into grid points that serve as
reference points while you are drawing.
Look for the ability to specify the distance
between grid points and to choose a dif-
ferent scale for the x and y axes. You don't
want the grid points to become part of the
database or to appear on the printer or the
plotter. Ideally, they turn inverse when
they appear in a solid fill.

When you activate grid lock or grid snap,
another desirable feature, the data points
you enter “snap” to the nearest grid point
no matter where you enter them. This per-
mits a degree of error when entering data
points. Notice in the figure opposite how
the actual figure (solid line) differs from
the digitized line (dotted). This is especially
helpful when you are trying to align dif-
ferent drawing layers, close irregular
shapes, or enter data points quickly and
accurately.

The ability to vary the distance between
grid points becomes important with grid
lock/snap. It allows you to change the
coarseness of your drawing resolution as
you fine-tune. You can, for example, zoom
in on one square inch, snap to the nearest
hundredth-inch for detail drawing, then
zoom back out, snapping to the nearest
quarter-inch.

With the incremental snap feature, your
cursor stops only on grid points or resolu-
tion points as it moves across the screen.

Aspect Ratio

If “what you see is what you get” is im- -

portant to you, make sure the program cor-
rects for the aspect ratio of your display
devices. Aspect ratio is a design engineer-
ing term that refers to the ratio of display
width to height. For example, a 320 by 200
monitor presents a circle as an ellipse and
a square as a rectangle unless the software
makes the right adjustments. This is quite
important if proportion matters during
data entry or if you are using the display
for a final presentation.

Data Entry
Shapes, blocks, groups, com-
ponents, and dictionary items. These

are all different names for similar drawing
elements. You want to be able to create
drawing elements, store them in a parts
library, and merge them into your current
drawing, rescaling and rotating them as
desired. The ability to automate repetitive
drawing tasks is one of the more impor-
tant features of a CAD program. For ex-
ample, if you are an architect and want to
call one of a variety of drainage systems into
a foundation/site plan, you can retrieve the
right one from your drawing library on
disk rather than redraw it from scratch.

Tablet or tracing mode. This can be
extremely important for merging existing
manual drawings into your library. Look
for the ability to enter a drawing that is
larger than the surface of your input
device. For example, you may want to enter
a 24- by 36-inch drawing you did 10 years
ago through your 11- by 1l-inch digitizer
tablet and make it part of your drawing
library on disk.

Keyboard entry. The ability to enter
data from both a keyboard and an optional
input device is desirable. Positioning the
cursor, entering relative or absolute coor-
dinates, and keying formulas that result
in appropriate curves are all important.
Absolute coordinate entry is essential.

Freehand draw or sketch mode.
Drawing from vector point to vector point
and snapping to grid points has its advan-
tages, but so does sketching a freeform line.
Different programs handle this capability
quite differently. Sometimes the sketched
line becomes one database item; other times
the software stores it as a user-defined col-
lection of data points. If this capability is
important to you, look at the method of up-
dating the database, the amount of storage
used, and the flexibility available for ma-
nipulating your sketches.

Drawing primitives. Become familiar
with the primitives (lines, arcs, circles, rec-
tangles, etc.) and attributes (line type,
width, color; etc.) available in a particular
program. Also check the number of ways
you can define an object. For example, you
may want to define a circle as a center and
radius, two points determining a diameter
or three points on the circumference.

Many other primitive capabilities are
shown on the accompanying tables. They
include cross-hatching or filling an area
(with or without user-definable patterns),
fillets and Bezier curves (see glossary on
page 208), and built-in math calculations.
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Grid snap permits the perfect alignment of data points by forcing them to snap to predefined grid points. Note the solid-line shape
you create even when you enter points in the dotted-line shape. This becomes important when registering one layer of a drawing with

another.

If you need autodimensioning, be sure
it suits your needs. Some things to look
for are angular, radial, and autostacking
features and the ability to custorize
dimension elements.

The primitive features available in CAD
software vary widely. The more flexibility
you have to customize the primitives, the
happier you will be in the long run.

Layers. If the CAD software provides
multiple layers, your drawing power
magnifies. Layers are like pieces of tracing
paper stacked one on top of the other that
you turn on and off individually for display
and hard-copy output. For example, if you
are designing a house, you can develop a
site plan on layer one, a foundation plan
on layer two, a floor plan on layer three,
an electrical plan on layer four, a plumb-
ing plan on layer five, and a roof plan on
layer six. This enables you to see the
overall housewith all its details integrated
while you have the freedom to see and draw
each individual plan independently. If you
turn off all the layers except the electrical
plan, you can send that plan to a hard-copy
device. If you turn on the floor plan, you

can conveniently work on your electrical
drawing against the appropriate back-
ground.

Rubber banding. A visual aid when
drawing, the line stretches like a rubber
band while you pull it to the next data
point. Rubber banding helps in trying to
conceptualize the drawing process.

Editing Features

The ease and power of the editing capa-
bility are important considerations with
CAD software. You must be able to manip-
ulate the images you create while rescal-
ing, rotating, and moving them around.
This allows you to correct mistakes and
freely modify your drawings.

If, in the example of the house plan, you
previously completed a drawing of a house
in a completely different scale from the site
plan, the ability to load the old house plan
and merge it with the new site plan while
rescaling it and rotating it for proper sun
exposure would be extremely helpful.

Partial delete. A feature quite often ab-
sent in lower-priced CAD systems is the
ability to delete part ofa previously drawn

image without having to erase and recon-
struct the whole thing. For example, if you
break a house wall and put in a window,
you change the number of entities and data
points updating the database. This feature,
which is quite important in editing draw-
ings, allows you tremendous flexibility.
Without it, you need to preplan, resulting
in a rigid drawing lacking in spontaneity.
Windowing. This is the process of
defining an area you wish to manipulate
by setting up two opposite corners of a rec-
tangle that contains it. For example, you
can window an area in order to delete,
move, copy, save, or zoom in on it. With
the rubber-banding feature, the window
dynamically expands and contracts after
you define one cornet, so you can shape the
window and see the area defined.

Others

The list continues (tables 5, 6, and 7),
but you can readily see that CAD is very
powerful. The best test is an actual test;
take a drawing in, try out the software, and
make sure the features you need are there.
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AutolAD by Mutodesk, lnc,

Photo 3: The hardware elements of a CAD system drawn using vector-based AutoCAD soft-
ware and displayed by a 640 by 400 Vectrix Graphics processor and high-resolution Vectrix
color monitor. Note that much of the configuration is optional.

Text continued from page 176:

board, function keys, and an input
device determined by the design
work you do. Look for software that
supports a variety of input devices in
case your preferences change.

Output Devices

If you desire a copy of your work,
you will be using a hard-copy device.
Choose CAD software that gives you
output options—the more the better.
A mature program supports a variety
of devices that output drawings to
dot-matrix printers, ink-jet printers,
pen plotters, electrostatic plotters, or
microfilm recorders.

For applications requiring accurate
representation of colors and high-
quality hard copy, such as painting
packages, you can photograph the
monitor. A variety of photographic
and video interfaces are available.

Graphics Processors

The graphics processor and the
graphics monitor determine the
quality of the video-display image
you view during editing. The pro-
cessor translates the database image
in RAM for display on the monitor.
If either of these devices has poor
resolution, the image isless than rep-
resentative.

The area of video feedback during
CAD work needs improvement and
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is getting it. The price of a high-
resolution color processor/monitor
combination dropped from $5000 to
less than $2500 in one year. Many
high-resolution graphics processor
boards now available (Scion, Cono-
graphics, Techmar) are reasonably
priced. Very high quality color graph-
ics monitors range between $1500 and
$10,000 at this time, but prices are ap-
proaching the economic means of the
desktop computer user.

Drawing Resolution
The concept of resolution is impor-

tant to understand if you wish to be-
come aware of current and future
trends in computer-aided design.
The number of dots or elements used
to represent an image determines its
resolution. Consider drawing a
straight line. Take a pencil and begin
placing dots in a line from left to right
on a piece of paper. Make the dots
about % inch apart. You are creating
a low-resolution representation of a
straight line. The finer your pencil
point and the more dots you place
within the line, the higher the resolu-
tion of your drawing is. If you place
enough dots along the line, it appears
to be a solid line. The same concept
applies to circles, solids, text, and
other shapes.

In general, the higher the resolu-
tion, the smoother and more accurate
the image. Obviously, you want the
highest resolution possible.

World Coordinate System

Each piece of CAD software has its
own method of mapping a coor-
dinate system, usually called the
world coordinate system.

In a pixel-based system, the soft-
ware maps out a coordinate system
in RAM relative to the number of pix-
els available within the graphics pro-
cessor/monitor. Each pixel becomes a
coordinate point within the world
coordinate system. You represent an

image by the lit or unlit status of each

pixel location (data point) in the
image database. This method is com-

: \ nmuuumm
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Photo 4: One example of a CAD system, an IBM PC with a Houston Instrument Hipad

11 by 11 digitizer and DMP-40 plotter.
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Power Directors incorporate UL approved central power control like the Model P12 shown
TranZorb** semiconductor technology and ex- apbove. Instead of a haphazard maze of power
ceed the 1983 |EEE-587 Guide for surge voltages lines and exfension cords, each component
in low voltage AC power circuits. So you can plugs into the fully shielded Power Director. You
profect your computer system from line surges can turn on each component individually, or
and noise, giving it the pure power it needs. Voli- power up the entire system: with a single switch.
age spikes are stopped in less than a nanosec- Look for the full line of Power Directors wher-
ond, EMI/RFI line noise s filtered out, and current ever personal computers are sold. “TranZorb is a

overloads are prevented. Now: your product of General Semiconductor Industries of
system can be truly infegrated with Tempe, Arizona.

Computer Accessories Corporation. 7696 Formula Place, San Diego, CA 92121 (619) 695-3773

1983 Computer Accessores Corp




Vector Drawing
System Specs PC-Draw CADdraft |Benchmark | Sketch Processor | CADplan AutoCAD VersaCAD
Color output . . 1/84 1/84 . . .
Program load-time to draw 27 sec 36 sec 10 sec 28 sec 14 sec 45 sec 33 sec 81 sec
Minimum RAM required 128K 320K 256K 256K 256K 320K 256K 64/128K
Maximum addressable RAM 192K 320K 640K 640K 640K 128K
Disk /O frequency Med Med Med Med Med Med Med High
Drawing entity bound . . . . .
Drawing RAM bound . . . . .
Drawing disk bound . . . . . . .
Copy/multiuse protection Disk RS-232 PROM RS-232 Key/Card
Configuration utility * . * * .
Z80 support .
8086 support . . .
8087 support . 6/84 11/83 . . .
8088 support (] . . . . . .
80000 series support .
Machine/assembly . . . . .
BASIC o . .
C . . . .
Pascal .
FORTRAN O
World grid resolution 1280 65,000 65,000 0.002 1x 1015 65,000 1x 1015 1x 1018
by 400 by 65000 | by 65000 by 1x 105 | by 65000 | by 1x10's | by 1x 1018
Floating-point . .
Integer . . . . . .
Vector base . . . . . .
Maximum vertices/entities 1400 5000 5000 10,000 pts. 65,000 50,000
8000 lines
Drawing file type ASCII ASCII ASCII ASCII Pascal ASCII Binary Pascal
Alternate file type DIF DIF ASCII ASCII
Autocorrect for aspect
ratio of graphics monitor . . .
Intelligent plot utility . . L .
Table 4: A comparison of system specifications. e = existing feature
* = outstanding feature
date = expected release date

mon in painting software where you
paint shapes by lighting up pixels
within a fixed matrix. For hard copy,
you dump the image pixel by pixel to
an output device.

In a vector-based system, the size
of the world coordinate system
doesn’t necessarily correspond to the
processor/monitor resolution. If the
software uses integer mathematics,
the coordinate system may consist of
approximately 65,000 by 65,000 data
points. With floating-point math, the
software may generate a world coor-
dinate system with limits of 1 x 10
by 1 x 10 data points.

The number of data points the
CAD software makes available within
the world coordinate system deter-
mines the degree of resolution it can
achieve. The more there are, the
greater the potential for detail, and,
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in general, the slower and more
memory-hungry the program (see
table 4).

To set the scale for your drawing,
you map out your own user-defined
coordinate system or grid on the soft-
ware world coordinate system. Say,
for example, that you want to map
out an area of 24 by 36 database units
corresponding to a D-size sheet of ar-
chitectural drafting paper. You want
each database unit to be one inch,
and you want to be able to break that
down into divisions of 0.001 inch.
Once you define your coordinate sys-
tem, the system develops a database
to record location and other attributes
ascribed to the data points. In a
vector-based system, a data- point
could be the center of a circle and the
beginning of a line segment on layer
5 in the color green. The circle might

be a predefined shape (or primitive)
defined by a center point and a radius
of 2 database units rather than a circle
of data points.

Physical Resolution

To record an image electronically,
you enter it into the world coordinate
system through a keyboard, digitizer,
mouse, or light/touch pen. To manip-
ulate the image, you display it on an
output device such as a monitor. If
you want to produce a hard copy, you
send the database to printers and
plotters. Each of these 1/O (input/out-
put) devices has its own resolution
(called physical resolution) indepen-
dent of that of the coordinate system
or the image.

Differences in Resolution
In figure 1, see how the same circle
Text continued on page 190
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., Ex:end%acal,,for your IBM F
PPLE CP/M,MSDOS,CP/M 86, CCP/

. or CP/M 80 computer features:

® Full screen interactive editor providing.
a complete menu driven program
development environment.

o 11 significant digits in floating point
arithmetic.

e Built-in transcendental functions. ;
e Dynamic strings with full set of string Y ocates RunTinD

handling features. errors directly in tions and

® Program chaining with common source code - examples.

variables. Benchmark data based on EightQueens in*“Algorithms + Data Sf uctur

Torbe Pasca 1o o tradomark of Boriand | lonal. MT+ is

° il Turbo Pascal is a mark o riand International. MT+ is a
Ra»ndom access data files. MicroSystems. IBM is a trademark of International Business Machines.

e Full support of operating system

facilities. Turbo Pascal $49.95 + 3500 - My system is: 8 bit_____16 bit

shipping per copy. 4 Operating system: CP' R
® And much more. Check Money Order CP/M 86 MS DOS

VISA Master Card _ s
ORDER YOUR COPY OF TURBO aster Car Co o Disk Fous

PASCAL TODAY TO TAKE ADVANTAGE
OF OUR INTRODUCTORY SPECIAL.
For Visa and MasterCard orders call toll free

1-800-227-2400 X 968
IN CA: 1-800-772-2666 X 968

(lines open 24 hrs. a day, 7 days a week)
Dealer & Distributor Inquiries welcome.

Cardif:Bmes . = WOH

Please be sure model number and
Expdate:_________Shipped UPS g i
i op NAME: ___

\ BonmnD ADDRESS:

INTERNATIONAL i1 eomane s

Borland Intemational California residents add 6%% sales tax. Outside North America add
4807 Scotts Valley Drive $15.00. Checks must be on a U.S. bank, and in U.S. dollars. Sorry, no
Scotts Valley, California 85068 ; - C.0.D.
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CAD Software Surveyed

Two-dimensional Software

AutoCAD

Autodesk Inc.

150 Shoreline Hwy., Bldg. B
Mill Valley, CA 94941

(415) 331-0356

AutoCAD is a powerful program capable
of drawing anything from simple flow-
charts to large, complex architectural draw-
ings. Its strong points include a rich set
of primitive commands, floating-point ac-
curacy, little limitation on drawing size,
good memory management, excellent pe-
ripheral support, and good editing features,
including partial deletion of drawing ele-
ments. By means of user-definable menus,
macros, and command files, AutoCAD can
be customized without programming
knowledge (a very powerful feature). A
drawback, however, is that zooming, pan-
ning, and editing become slower as your
drawing grows larger. This is typical for
floating-point packages. If possible, use the
faster 8087 numerical coprocessor with this
program. You can zoom in from a view of
the solar system to a desktop in a San Fran-
cisco office, but ifyou have a large number
of elements in your drawing, the process
may be slow. Aggressively updated and
waiting only for a faster processor environ-
ment to complement its accuracy, Auto-
CAD has tremendous potential.

Benchmark

Metasoft Corporation

6509 West Frye Rd., Suite 12
Chandler, AZ 85224

(602) 961-0003

(800) 621-1908

A surprisingly capable CAD package,
Benchmark uses macro command files to
add flexibility, get around the limited
number of standard features, and allow
program customization. Written in ma-
chine and C languages, the program loads
in a fast 13 seconds and executes commands
just as quickly. Documentation is sparse,
but the on-screen user interface is well
designed and well written. Peripheral sup-
port is limited, however; Benchmark needs
to support input devices other than the

keyboard. More a graphics editor than a
CAD system designed for detailed draw-
ing, this program even contains business-
graphics primitives. Keep an eye on Bench-
mark; it has a lot of potential.

CADplan

CADdraft

Personal CAD Systems Inc.
15425 Los Gatos Blvd.

Los Gatos, CA 95030
(408) 356-3183

A fast and friendly program with a lot
of potential, CADplan's rich primitive fea-
tures coupled with powerful editing fea-
tures make it well worth considering. This
is the only package reviewed that contains
a user-definable database-extraction provi-
sion, allowing you to create written reports
based on elements you place in your draw-
ing. Its powerful configuration module
supports a variety of peripherals. On the
negative side, CADplan's integer math
limits drawing size and resolution. There-
fore, make sure this package handles the
detail you require. Also, digitizer input is
slow, and the system doesn't remap the
device when you zoom in for more detail,
i.e., you draw in a smaller area on the
digitizer. Aggressively updated, CADplan
is sure to become a popular entry-level
package.

A scaled-down version of CADplan de-
signed as a beginning package, CADdraft
is rich in primitive and editing features and
serves as an excellent introduction to CAD.
Although the drawing size is limited, it
may not hamper basic day-to-day drawing
applications. Be sure the drawing resolu-
tion can provide the detail you desire since
it is based on integer math. This program
is fast, easy to use, aggressively updated,
and supports a variety of peripherals.
CADdraft is a good first step in CAD,
especially if the more advanced CADplan
suits your future needs.

Drawing Processor

BG Graphics Systems Inc.
824 Stetson Ave.

Kent, WA 98031

(206) 852-2736

Written in Pascal, Drawing Processor
provides rich primitive features with a spe-
cial curve-fitting provision not found else-
where. This powerful program has strong
editing features, sophisticated manipula-
tion of predefined shapes, and floating-
point precision. This precise but somewhat
slow program requires an 8087 coprocessor
chip. A well-illustrated manual describes
how to map out an area on the digitizer
and customize it for data entry. The pro-
gram requires two monitors to run in some
cases and doesn't support color yet. It needs
to support a few more peripherals and pro-
vide more dimensioning and layered data-
entry power. Drawing Processor is likely
to be a top contender among CAD pro-
grams for micros.

PC-Draw

Micrografx

1701 North Greenville, Suite 703
Richardson, TX 75081

(214) 234-1769

PC-Draw provides a surprising amount
of graphics editing power in an inexpen-
sive package. You can create symbols, place
them in a menu within the graphics editor,
then pick these elements and place them
within the drawing area. You can create
and edit images from complex block dia-
grams to simple architectural drawings in
color or black and white. Currently, the
program supports only light-pen and key-
board entry input with a variety of out-
put devices. Well documented, but not a
full CAD system, PC-Draw provides the
basic tools for a variety of drawing needs.

Vector Sketch
GTCO Tablet
GTCO Corporation
1055 First St.
Rockuville, MD 20850
(301) 279-9550

Written in FORTRAN, Vector Sketch
provides some power ful CAD capabilities.
A certain number of data points spill out
each second as you draw in sketch mode.
Line types, commands from an on-screen
menu, and creation of a symbol library are
available. The program limits the number
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of data points you can enter and the size
ofdrawing you can create. When zooming
into the drawing for more detail, however,
it doesn't remap the digitizer. This means
that a quarter-inch move on the digitizer
can send the cursor completely across the
screen, making detailed drawing difficult.
While it currently supports a limited num-
ber of peripherals, Vector Sketch is being
updated.

VersaCAD

CADapple

T & W Systems Inc.

7372 Prince Dr., Suite 106
Huntington Beach, CA 92647
(714) 847-9960

VersaCAD and CADapple are different
versions of a powerful floating-point pro-
gram written in Pascal. The ability to
over flow your drawing to disk eliminates
the threat of being RAM bound. In fact,
since Pascal limits the RAM used, the pro-
gram is constantly accessing the disk, mak-
ing a hard-disk system preferable. It can
automatically set up thebalance of available
RAM as a RAM disk. Rich primitives, in-
cluding a Bezier curve-fitting provision,
strong editing features, the ability to save
views, a screen-dump provision, and par-
tial deletion of drawing entities make this
program powerful. Floating-point precision
results in slower execution even with an
8087 coprocessor. The program can require
two monitors and supports a variety of pe-
ripherals. With an optional three-dimen-
sional interface now available and tremen-
dous potential, VersaCAD/CADapple

promises to become a popular package for

micros.

Three-dimensional Software

The potential of three-dimensional soft-
ware becomes desirable the more you work
with CAD. Think how much time you
could save by drawing house plans and
then taking a three-dimensional look at the
results from the neighbors’ second-story
window. Certainly, we anxiously await
ecoromical and usable three-dimensional
CAD on desktop micros.

Many three-dimensional programs are
available, but they are expensive. Several

vendors have systems ranging from
$15,000 to $40,000 and are considering in-
troducing device-independent programs for
micros.

Currently, a variety of interesting, in-
expensive, and aggressively updated pack-
ages provide limited two-dimensional cap-
ability along with three-dimensional
modeling features. Some of these follow.

Energraphics/PC

Enertronics Research

150 North Meramec, Suite 207
St. Louis, MO 63105

(314) 725-5566

(800) 325-0174

Chock full of features for less than $300,
Energraphics includes business graphics,
two-dimensional drawing with shapes li-
braries, and three-dimensional drawing
with formula surface generation. It needs
digitizer input. With excellent, well-illus-
trated documentation including its own
software and many tools, this is an ex-
cellent entry-level package for learning
about CAD.

MCS Software

3-D Space Tablet

Micro Control Systems Inc.
143 Tunnel Rd.

Vernon, CT 06066

(203) 872-0602

MCS is a three-dimensional modeling
package complete with a special digitizer
for three-dimensional data entry. You can
digitize a small three-dimensional stick
figure and then rotate, edit, and rescale it
on the monitor. This package also allows
two-dimensional digitizer input that you
can then transform into a three-dimension-
al image with a high degree of accuracy.

3Design

3Design

POB C-56789

4710 University Way NE, Suite 1512
Seattle, WA 98105

(206) 5257820

(800) 392-9210

Available for less than $300, 3Design is

a three-dimensional stick-modeling pack-
age that constructs images as a collection
of polygons and includes hidden-line
removal and colored surface shading. Ag-
gressively updated, this is an excellent
entry-level package.

Painting

Painting software refers to pixel-based
programs oriented toward graphics artists
and illustrators, including the manipula-
tion of images from a video camera. You
can paint pictures on the monitor with a
keyboard or digitizer. These packages will
get more publicity as higher-resolution
graphics processors and monitors become
more economical. Descriptions of two pro-
grams follow.

Easel

Time Arts Inc.

4425 Cavedale Rd.
Glen Ellen, CA 95442
(707) 996-4856

A phenomenal package, Easel lets you
paint on the monitor with a digitizer using
different brush widths and even airbrush
simulation. A palette of colors appears on
the screen ready to touch and paint. Al-
though most of the package is written in
FORTH, many machine-language primi-
tives are available. You will hear more
about Easel.

4 Point

International Microcomputer
Software Inc.

633 5th Ave.

San Rafael, CA 94901

(415) 454-7101

With 4 Point, you can paint pictures on
the screen and manipulate them, making
copies of parts, changing background col-
ors, and even switching images between
buffers to create simple animation. You can
turn off all status prompts to photograph
the monitor image, or you can output your
drawing to a plotter. Although you can use
a mouse for data entry, this package needs
more input devices to create more detailed
and accurate drawings. Keep an eye on 4
Point,
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"~ Date

p t/USA is commg ‘to your area. Dunng January, February and March of 1984
- ComputerFest/USA wrll be in the followmg cities:

1 Location_
JANUARY ‘
- 28th Northern California SC County Fairgrounds
' 344 Tully Road
San Jose, California
FEBRUARY
4th -~ Detroit ; Michigan State Fair
1120 W. State Fair Ave., Detroit, Michigan
4th Dallas/Ft. Worth State Fair of Texas
: ! e ‘ Dallas, Texas
11th NorthEastern United States Exhibition Hall
(Boston Area) 50 Foster Street, Worcester, Massachusetts
25th NorthWestern United States Western Washington Fair
(Seattle/Tacoma) Highways 512 & 161, Puyallup, Washington
25th. Chicago/Milwaukee Grayslake County Fairgrounds
i Highways 45 & 120, Grayslake, Illinois
MARCH
10th SouthEastern United States Marriott Hotel
(Atlanta) Courtland & International, Atlanta, Georgia
10th Southern California Orange County Fairgrounds
88 Fair Drive, Costa Mesa, California
TO BE ANNOUNCED:

Minneapolis, MN Washington, DC Houston, TX

This is COMPUTERFEST/USA!

B Auctions O Dancing Girls O Door Prizes O Free Consulting O Consignment Table

B Printers O CRT’s O Portables [J Terminals O Furniture O Test Equipment O Books (J Magazines O Miscellaneous
Components O Consumer Electronics 1 EPROMs and Programmers O ICs O Robots O Modems O Hard and Floppy Disk
Drives O Enclosures O Keyboards O Synthesizers 0 A-D Converters 0 Add-on PC Cards O Buffers O Cables O Mainframes O
Connectors O Computer Paper O Ribbons O MULTIBUS Boards O Power Supplies O Catalogs O Games O Computer Cases O
Extender Boards O Real-time Clocks O Joy Sticks O Diskettes O Video Games O Video Equipment 0 Communications O
Educational Software O Expansion Memory O Disks O Interface Boards O And More

B Apple O IBM O MicroSoft O S-100 O CP/Mt O Cromemco O Morrow O Kaypro (J Osborne (0 Corona O Commodore OJ
TRS-80t O TI O Epson O Zenith O Shugart O Altair O Zentec O Imsai O Atari O Centronics O Processor Tech O Diablo O
TeleVideo O Oki-Data (0 USI O Peachtree O VisiCorp OJ Ashton Tate O Heath OO And Many More

tCP/M is a trademark of Digital Research, Inc. 1TRS-80 is atrademark of Tandy Corporation Circle 99 on inquiry card.



*******U*S*A*******

\\‘ / John Craig

T { . Producer of ComputerFest/USA
The founding publisher of Info-
World, founding editor of Kilobaud
Microcomputing, co-editor of the

. first computer hobbyist newsletter in
1974 and the former editor of
Creative Computing.

ComputerFest/USA, 140 Umversny Avenue, Suite 16, Palo Alto, CA 94301

| Please send more information on

$1° Discount o fui Dlscount | ComputerFest/USA

ONE DOLLAR | T T
Show Hours Tickets on Sale ! DA
10-6:00 DISCOUNT COUPON at 9 am I (Company)
Admission only $5.00 with this coupon : Address
COMPUTERFEST : City
. *******U*S*A******* ] | State Zip

$1°° Discount 140 Univeristy Avenue, Suite16, Palo Alto, CA94301  *1°° Discount || o,

1




'(800) DIAL BPS

Other CAD Software Packages

Graphwriter

Cypher Smartware

121 Second St.

San Francisco, CA 94105
(415) 97-5297

(800) SMARTWARE

Business Graphics

BPS Business Gl:aphics

Business & Professional
Software Inc.

143 Binney St.

Cambridge, MA 02142

(617) 491-3377 SAS/Graph

SAS Institute Inc.
Box 8000, SAS Circle
Cary, NC 27511

Chart-Master (919) 467-8000

Decision Resources
25 Sylvan Rd. S
Westport, CT 06880
(203) 222-192

Tellagraf

Disspla

ISSCO Graphics

10505 Sorrento Valley Rd.
San Diego, CA 92121
(619) 452-0170

Cheetah

Centec

11260 Roger Bacon Dr.
Reston, VA 22090
(703) 471-6300 CAD

CADcal

CADcal Products Inc.
9311 Eton Ave.
Chatsworth, CA 91311
(213) 700-7888

Executive Briefing System

Lotus Development
Corporation

161 First St.

Cambridge, MA 02142

(617) 492-7171

Cascade 12,5 Designer

Cascade Graphics
Development

1000 South Grand Ave.

Santa Ana, CA 92705

(714) 558-3316

Flexigraf
Computer Associates
International Inc.
125 Jericho Turnpike
Jericho, NY 11753
(516) 645-3003
Design Graphix

Graftalk Engineering Systems
Redding Group Inc. Corporation
609 Main St. POB 80318

Ridgefield, CT 06877
(203) 431-4661

Baton Rouge, LA 70898
(504) 769-2226

MGI

Microcomputer Graphics Inc.

POB 10819

Marina Del Rey, CA
90295

(213) 822-5258

Summadraft
Summagraphics Corporation
35 Brentwood Ave.

Fair field, CT 06430

(203) 384-1344

CAD Circuit Routing

Dasoft

Dasoft Design Systems Inc.
2550 Ninth St., Suite 113
Berkeley, CA 94710

(415) 486-0822

Futurenet Dash-1
Futurenet

21018 Osborne St.
Canoga Park, CA 91304
(213) 700-0691

CAE

Images-2D

Celestial Software Inc.
125 University Ave.
Berkeley, CA 94710
(415) 841-7175

Tutsim

Applied i

200 California Ave., Suite 214
Palo Alto, CA 94306

(415) 325-4800

Graphics Utilities

Digiware

Panelfill

Mapware
Computer Mathware
POB 1327
Princeton, NJ 08542
(609) 924-6582

Grafmaker
DI-3000

Precision Visuals Inc.
6260 Lookout Rd.
Boulder, CO 80301
(303) 530-9000

Painting

Creative Graphics
Accupipe Corporation
222 West Lancaster Ave.
Paoli, PA 19301

(215) 2967340

Painting, Business
Graphics, Graphics
Utility

PC Business Graphics
Autograf

Data Digitizing System
C-J Sales

One First St.

Los Altos, CA 94022
(415) 941-6892

188

ULTRA-RES™ GRAPHICS

IEEE-696 S—-100

-1X512X
-3X512X

-1X 1024 X 1024 $995

FEATURES

512 $495
512 $1250

IBM-PC
-1X512 X 512
- 1 X 1024 X 1024 $995

~ CONSOLE EMULATOR $50
- 2D DRAFTING SOFTWARE $200

$495

- PLOT 10 $150

NEC UPD7220 Graphic Controller

Starting Prices

ULTRA-RES Trademark CSD Inc.
IBM-PC Trademark IBM

January 1984 © BYTE Publications Inc.

Software drivers, Hardware zoom, Programmable Display
Resolution, Windowing, Multi—Controller Capability,

C.S.D. Incorporated
P.0O. BOX 253 Sudburg, MA 01776
(617) 443-2750

Circle 55 on inquiry card.




THE COLUMBIA

IBM-PCCOMPATIBLES.
THEY REWARD TWO
BUSINESS VIRTUES:
FORESIGHT AND CUNNING.

Trust your instincts.

While othersrushed out to buy an IBM*PC, you waited and watched.
You knew prices wouldcomedown and software would get better.

Now we have a reward for your patience: the Columbia family of IBM-PC
compatible computers. It's a choice of systems and software no one else
canmatch.

The Columbia line includes the VP Portable which lets you work any-
place, any time. There’s also the MPC, our desktop model, available in dual
floppy disk or 10MB hard disk drive. Compatible with each other and the
IBM-PC, as well.

Foresight led you to our IBM-PC compatibility.

Westart you with more operating systems than IBM, even more than
other IBM-PC compatibles (MS-DOS*and CP/M*86). Which means you
have immediate access to all the latest business and financial software.

Free software that's a steal.

Thousands of dollars worth of free software come with every Columbia
computer. Columbia Tutor gives you a fast, comfortable start. Perfect
Software™ covers your word processing, spreadsheeting, and filing needs.
Fast Graphs*turns facts and figures into graphs and charts. And asyn-
chronous communications lets youshare information withothercomputers.

For your sense of self, we give you Home Accountant Plus; games, and
two programming languages so you'll feel like an eleven year old genius.

Responsive service. Above and beyond.

175 local Bell & Howell service centers stand ready to maintain your
Columbia computer at a moment’s notice.
Prices start at $2995. The phone call is free.

Now, while you're feeling shrewd, call toll free for the Columbia dealer
nearest you. Then, see for yourself how the Columbia Compatibles can
reward your business virtues.

800-638-7866

COLUMBIA

DATA PRODUCTS, INC.

Columbia Data Products, Inc.
9150 Rumsey Road, Columbia, MD 21045
(301) 992-3400, TWX 710-862-1891.

“Trademarks: IBM —Intemational Business Machines Corp.; MS-D@S—Mlicrosoft, Inc.; CP/M-86— Digital Research. Inc.; Perfect Software — Perfect Software, Inc.: Fast Graphs— Innovative Software: Home Accountant Plus—Cantinental Software Company.

Software on screens not included.

Circle 67 on inquiry card.
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Input Device

HI-RES plotter

(Digitizer/Mouse) Actual Image

Figure 1: Even when the monitor represents the drawing poorly, you can record an accurate database and produce a very high resolution hard copy.

Figure 2: An image of the Golden Gate Bridge drawn with the 4 Point painting package and
plotted on a Sweet-P plotter. Note the series of short lines that represents the image on a pixel-
based system. ;
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Text continued from page 182:

and line appear when represented
by a variety of coordinate systems.
Each system has a different number
of data points to represent the image.
Fewer data points provide lower res-
olution and cruder representation,
resulting in jagged lines called stair-
stepping or aliasing.

Consider an input device capable
of recording data points with a reso-
lution of 0.001 inch and a coordinate
system capable of 1000 data points
per inch.

If you map the coordinate system
created by the CAD software to the
available pixels on the graphics
monitor (see figure 2), an input res-
olution of 0.001 inch is too detailed for
a world coordinate system of 320 by
200 pixels or even 2400 by 2400. This
resolution is adequate, however, for
a painting program where you either
take a photograph of the monitor or
do a pixel-by-pixel dump onto a hard-
copy device.

Circle 336 on inquiry card. ==
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Figure 3: An image of the Golden Gate Bridge drawn with high-resolution, floating-point, vector-based AutoCAD software and plotted on
a high-resolution Houston Instrument DMP-42 plotter.

In an integer-based program with
a world coordinate system of 65,000
by 65,000 data points and a scale of
1000 data points per inch, you create
a 65- by 65-inch coordinate system to
an accuracy of 0.001 inch. The input
resolution matches that of the soft-
ware coordinate system.

With a floating-point-based pro-
gram (see figure 3), a potential reso-
lution of 1 x 10® by 1 x 10%° data
points more than accommodates the
capability of the 0001-inch input
device. Zooming and viewing allow
you to take advantage of this dif-
ference.

Although the software database ac-
curately records the image received
from the input device in these last
two examples, when you send the
image through the graphics pro-
cessor and onto the monitor, the
results are often less than satisfactory.
The physical resolution of the display
device has nowhere near the resolu-
tion capability of either the input or
software world coordinate systems.
The software records the image accu-
rately, but the best available video
representation is not all that good.

Now consider an output device,
such as a plotter, with a physical res-
olution of 0.002 inch (determined by
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the step size of its motor). An output
resolution of 0.001 inch provides an
image whose jaggedness is barely
perceptible. On the other hand, if the
database resolution is less than the
plotter’s, a circle looks like a many-
sided polygon. If it is intelligent
enough to draw a circle using a center
and a radius, the plotter defines the
resolution of the circle. With the
pixel-based system, however, each
pixel shows on the plotter as a line
or dot, and the resolution is as crude
as the one on the monitor.

A floating-point system permits a
decimal rescale of virtually any pro-
portion, while an integer-based sys-
tem often permits rescaling the data-
base image only in fractions of the
database unit, such as %, %, or Y.
This potential limitation is a problem
only if it hinders the drawing task at
hand.

Zooming, Panning,
Windows, and Views

Zooming in and out (see figure 4)
fills the monitor screen with various
views of the world coordinate system,
both near and far—a very desirable
software feature.

Zooming in creates a window that
fills the monitor screen with a close-

up of part of your drawing. The
drawing resolution is coarser because
an image that normally occupies %,
of the screen now occupies ¥ of it
with the same number of data points.
The scale of the monitor image is dif-
ferent, but the world coordinate and
grid systems remain the same. You
can add more detail, and the input
device appears capable of a higher
resolution. '

In an integer-based system where
the input resolution matches the soft-
ware coordinate system’s resolution,
if you zoom in on a 1- by 1-inch por-
tion of the drawing, the resolution is
1000 by 1000 data points. There is no
point in zooming in any further
because you have already used the
maximum resolution available.

To give you an idea of the magnifi-
cation possible in a floating-point
coordinate system with 1 x 10" by
1 x 10% resolution, you can zoom in
from a view of a football field to an
8%:- by 11-inch sheet of paper on the
50-yard line, read the writing on it,
and then zoom further inside one of
the letters on the page to do some
detailed drawing.

Zooming out is the reverse of
zooming in. After you zoom in on an
area to do some detailed drawing,



Y The Gomputer Book Ghh® 5006 L e

JAGE

“The ONLY Book Club for Microcomputerists!”

Superior Performance! e
Practical Price! T e W =

More programs, projects, ways to use your micro
for home, hobby, education, and business!

Select 6 Books
for Only $22§ (worth up to $135.70)

i A(31;%{O‘A‘(’Jlf}l’dPUT:‘ER

1195 336 : .
List $13.95 List $15.95 List $19.95

THGS 10
Wi un
H ﬂ%ﬂsvw e

oL 449 20 1455 &
List $16.95 List $19.95 List $19.95 List $15.95

1612 1427 1653 1160
List $15.95 List $21.95 List:$19.95 List $13.95
mu ';E{_amro UN : ', g mw; i 34@5.5 mﬁd«

' ONEY ! Reaty-To-Run

SUBROLTINES Yor e
1888 PC

1478 A 360 1540 1183 S 508

List $19.95 i 5 i 1453 1428
‘ List $21.95 List $22.95 List $14.95 List $13.95 List $14.95 List $16.95 List $17.95

e [T

P@nggﬁg coururer| Free guide to
s = BASIC Statements
= o | &_ Commands

1394
List $15.95

1421 1466 1637 . 1062
List $21.95 List $17.95 List $26.95 List $14.95

Plus FREE For Joining —

----------------------q

7 very good reasons to join 1 The Gompuizr Book Glud® i
The Computer Book Club® Br.0.Box80 Biue Ridge Summit, PA 17214 |

) ) . I Please accept my membershipin The Computer Book Club® and send the 6 volumes
- Big Savings. Save 20% to 75% on books sure to increase circled below, plus my FREE copy of BASIC Statements, Commands and Functions,
your computer know-how I billing me $2.95 plus shipping and handling charges. If not satisfied, | may return the I
» No-Risk Guarantee. All books returnable within 10 days books within ten days without obligation and have my membership canceled. | agree
without obligation at Club expense to purchase 3 or more books at reduced Club prices (plus shipping/handling) during
« Club News Bulletin. All about current selections—mains, ll the next 12 months, and may resign any time thereafter.
alternates, extra—plus bonus offers. Comes 13 times a year
with hundreds of up-to-the-minute titles you can pick from
« “Automatic Order.” Do nothing, and the Main selection will

1295
List $16.95

336 1062 1160 1183 1195 1228 1276 1277 1295
1369 1389 1394 1421 1427 1428 1449 1453 1455 1466
1478 1479 1506 1539 1540 1612 1620 1633 1637

|

|

|
be shipped automatically! But . . . if you want an Alternate I
selection—or no books at all—we'll follow the instructions you l Name l
give on the reply form provided with every News Bulletin. Phone I
* Bonus Books. Immediately get a Dividend Certificate with l
(83\6%2)' book purchased and qualify for big discounts of 60% to || Address ]
- Extra Bonuses. Take advantage of added-value promo- I City ) I
tions, plus special discounts on software, games, and more || State - Zip - I
- Exceptional Quality. All books are first-rate publisher's edi- g Yeiclernewmertbersony, (Orders outace ;. o Canasa nustueprepacin ntematons Morey g
tions selected by our Editorial Board and filled with useful, Computer Book Club® BY-184
up-to-the-minute information ------—-—------------J

Circle 346 on inquiry card. BYTE January 1984 193



Drawing

<00M IN

Digitizer

2

RAM / DATABAS

Orym
L
*e ..
"""""
LY .
e, .
L

<UOMING

<200M 0OuUT

3
.
e .
.......
‘e ..
.
.

.......
e @ .
...........
.
o oe®

Plotter

G

Plotter

Vi

Figure 4: Zooming, enlarging small parts of an image, changes the scale of the drawing in relation to the monitor.

you zoom out to see the entire draw-
ing again. With some software, you
save these zooms, windows, or views
to disk and call them back at any
time.

Panning scrolls the zoomed-in win-
dow over the world coordinate sys-
tem—wandering around the draw-
ing. When you are doing detail work,
it is easier to move to a new area than
to zoom out and back in again.
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How RAM and Disk
Storage Are Used
The way a program utilizes RAM
and disk storage is important. Figure
5 shows a block diagram of the inter-
play between RAM and storage.
Typically, the CAD software loads
only the necessary program code in-
to RAM, leaving Help files and a
number of program overlays on disk
until needed. These overhead items

determine the workspace left to ma-
nipulate the world coordinate system
and the resulting database. In gener-
al, the less RAM you have, the more
overlays and disk I/O you need. Ina
CP/M system with 64K bytes, many
overlays are needed to run such a
large and powerful program.

What determines the maximum
size of your drawing? A drawing is
“RAM bound” if its size or the num-

Text continued on page 198



SWIG*

SOFTWARE WRITERS INTERNATIONAL GUILD

SCHEDULED
SWIG ACTIVITIES &

MEMBERSHIP BENEFITS

(1) $10,000 PROGRAMMING
CONTEST (Members only)

(2) NATIONAL COMPUTER
WEEK (May 11-
May 20, 1984)

(3) ANNUAL CONFERENCE
AND SOFTWARE AWARDS
CEREMONY (During
National Computer Week)

(4) CONSULTANT REGISTRY
(With computer store refer-
ral system for customized
software)

(5) JOB PLACEMENT SER-
VICE (Free to individual
members, fixed maximum
fee to companies)

(6) FREE SEMINARS &
MEETINGS LOCALLY

(7) SOFTWARE LIBRARY
LENDING & EXCHANGE
SERVICE (Professional
quality assemblers,
utilities, games, etc.)

(8) SOFTWARE LOCATION
SERVICE (For companies
& individuals-if it exists,
SWIG will find it. If not,
see #9)

(9) SOFTWARE DEVELOP-
MENT SERVICE (From
novice to scientist, SWIG
members can work on any
project- from applications
to games to R&D)

(10) LEGAL SERVICE

(11) AGENT (SWIG can
represent you in sales to
software publishers)

(12) 24 HOUR - 7 DAY BULLE-
TIN BOARD SYSTEM
(BBS) ACCESSIBLE BY
COMPUTER FREE

(13) AND MORE! !!!

Circle 196 on inquiry card.

THE LARGEST PAID MEMBERSHIP PROGRAMMERS GUILD -
OVER 5,000 MEMBERS WORLDWIDE!!

MEMBERSHIP APPLICATION FOR
SOFTWARE WRITERS INTERNATIONAL GUILD

NAME

ADDRESS

CITY __ STATE Z2IP

PHONE # ( )

® CLASSIFICATION:
O NOVICE O BEGINNER TO ADVANCED
OO ADVANCED WITH ON THE JOB EXPERIENCE O RESEARCH/SCIENTIST

® WHAT EQUIPMENT DO YOU HAVE EXPERIENCE WITH &/OR ACCESS TO &/OR
PLAN TO BUY?

O MAINFRAME =~ O MINI 0 MICRO O DESIGN/R&D
BRAND NAME(S): a IBM O XEROX O APPLE aomn

0 COMMODORE O RADIO SHACK O ATARI O OSBORNE
O TIMEX/SINCLAIR O NORTH STAR O HEWLETT PACKARD
(0 OTHER

® AREAS OF INTEREST:

O DATA PROCESSING O BUSINESS APPLICATIONS O GRAPHICS
O LEGAL O VOICE O MEDICAL O APPLIANCE (HOME) CONTROL
(J ROBOTICS O GAMES O MUSIC (3 R&D O OTHER

® MEMBERSHIP ACTIVITIES AND SERVICES OF INTEREST:
READ THE LIST ON THE LEFT AND CIRCLE THE NUMBERS BELOW THAT APPLY.
1 2 3 4 5 6 7 8 9 10 1 12

O | HAVE ENCLOSED $20 ANNUAL MEMBERSHIP FEE O CK O MO
(MAKE CHECK PAYABLE TO: SWIG)

RETURN TO: SWIG
P.O. BOX 87
STONY POINT, NEW YORK 10980
(914) 354-5585
SWIG«c) SOFTWARE WRITERS INTERNATIONAL GUILD

BYTE January 1984 195



Your troubles
There’s a NewWord

With word processing, you expect to become more
efficient. But instead of producing letters and reports
e effortlessly, your word processing program frustrates
you with its complicated manuals and ponderous
wes VRV il operating procedures.
N | Y W Your troubles are over. There’s a new word for
3 el productivity— NewWord .

NewWord is remarkably advanced

NewWord is exceptionally powerful and versatile. It provides all the advanced
-editing and formatting capabilities that you need to quickly and easily create,
correct and revise all your writings. NewWord not only does more than other word
processing designs—it does each task faster, with fewer operations.

The proof of NewWord’s powerful performance is in the printout. With NewWord
you can deliver perfect documents every time.

NewWord'’s versatility includes merge print, which allows you to produce
eustomized form letters and reports by combining standard and individualized
text. Information stored on one disk or fie can be transferred automatically to
another, perhaps merged with financial reports and graphics. Using NewWord,
you can merge mailing lists into form letters and print mailing labels.

You'd expect such an advanced feature only on the most expensive word
processors, but merge print is built in NewWord.

NewWord retails for $249.00—or about a third
of the cost of the industry’s leading word
processing program and its merge print option.




dale over

for efficiency

NewWord makes you productive right away
You can put NewWord to work immediately, without feeling

awkward or confused. Anyone with WordStar® experience won't

even have to read NewWord’s manuals. WordStar® text files
work with NewWord. Start writing, using the same commands
as WordStar®. NewWord'’s high-powered per-

lines automatically change margins and tab stops for you as you
move around the document.

In non-document mode, indentation is automatic at your com-
mand and the file can invoke a specific tab size—examples of
features that are useful with structured programming languages.
These are just some of NewWord’s powers.

formance and versatility will be immediately
apparent.

New users will appreciate the highly
readable manual and optional novice
NewWord—a simplified, teach-yourself
version featuring immediately useful functions.
After novice NewWord you can begin to use
NewWord’s more advanced features without
any trouble because novice teaches you how
to use NewWord.

NewWord makes paperwork easy
Editing is easy and straightforward with

NewWord. Single keystrokes perform primary

functions, such as to insert, delete and move

Yet it's easier to use than the most
sophisticated program available.

NewWord is simple to learn, easy to use

Select from a multiple choice “MENU"" of
functions, and interactive onscreen prompts
lead you every step of the way. If you have a
problem, NewWord’s extensive “‘HELP"’
screens assist you—in plain English.

There are no complicated codes and
command sequences to learn or memorize.
Menus make NewWord the effortless,
versatile writing tool you've been looking for.

When you get NewWord, you can count on
getting to work right away. An installation

characters, words and sentences. NewWord
obeys your instructions instantly, making
corrections and revisions easy—like using the convenient

"unerase’’ command when you change your mind. Or finding a

specific page in the document.

Using NewWord, even large blocks of text are moved and
repositioned easily, and just as quickly copied or deleted.
With the Search-and-Replace function, words and phrases
such as mis-spelling and titles can be changed throughout
the document with a single command.

As you write, NewWord automatically arranges text to your

preterred format. When you edit, NewWord reformats your

document. You see on the screen exactly what you'll get on
paper—including print options like boldfacing, underlining, etc.

You'll be pleased by how much less effort it takes to

produce perfect, professional-looking documents—even for a

first time user!

NewWord sets new performance standards

The best performance features of the most popular
word processors have been refined, enhanced and
improved in NewWord.

tions no longer slow down on your personal com-
puter. Processing is uncomplicated, and rapid.
""Save and resume'' command doesn't move the

NewWord executes much faster because there are
no overlays except the printer driver. System opera-

cursor to the beginning of the file, eliminating another
frustration typical of the other program. *‘Living’' ruler

guide sets you up in minutes. A tutorial starts
you right into producing documents. And the
NewWord Encyclopedia serves for handy reference.

Discover the NewWord in word processing

NewWord helps you improve paperwork efficiency, serving
your every business/personal word processing need.

Discover how easy it is to take powerful and versatile word
processing for granted. Your productivity will convince you.
Discover NewWord.

LIMITED TIME SPECIAL OFFER

Send us your word processing software and $100.00 and
we'll send you NewWord. Call us today, toll-free

800-832-2244
(In California, call 800-732-2311)

Before sending us your software, call to:

[4 confirm availability for your computer, terminal
configuration and printer

[4 receive a return authorization number from us

(4 obtain shipping address for your trade-in software. (Send
with your check, plus $4.50 for shipping via UPS Surface.
California residents add 6% or 6%2% sales tax.)

This introductory offer expires January 31, 1984. Offer is
limited to nationally advertised word processing software
programs operable on user's presently owned computer.
NewWord is available without trade-in for $249.00

*Initial availability limited to selected CP/M-80 computers. Versions for additional CP/M-80 computers and IBM-PC, and
compatibles available soon. Call to confirm availability for your computer, terminal, configuration, and printer.

ROCKY MOUNTAIN SOFTWARE SYSTEMS

Business Microcomputers and Software

1280-C NEWELL AVENUE, SUITE 1001-WALNUT CREEK, CALIFORNIA 94596+ (415) 680-8378

Specifications subject t o change without notice. Some printing and display features may notb e available in all configurations, subject to printer and terminal capabilities. WordStar
is a registered trademark of MicroPro International, Inc. « CP/M is a registered trademark of Digital Research, Inc. * NewWord and NewStar are trademarks of NewStar, Inc.
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Figure 5: The interplay between RAM and disk storage.

Text continued from page 194:

ber of drawing entities you can place
in it are limited by the RAM available
or addressable. Some software pack-
ages (e.g., a pixel-based painting
package) have a fixed coordinate sys-
tem mapped out. Some software and
hardware limit the amount of avail-
able RAM or determine the max-
imum amount of addressable RAM.
Expandability and addressability are
important features to consider.

When the size of your drawing
reaches the hardware or software
capacity, the system should give you
a warning message rather than kick
you out to the A> prompt. At the
very least, you want an opportunity
to save your work. Some software
overflows the drawing database to
disk (called paging), the same as a
good word processor does. This
allows your drawing to exceed the
capacity of RAM.

If the software limits your drawing
to a certain number of drawing ele-
ments, you are “element bound.” For
example, you might be limited to
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3000 data points, vectors, vertices, or
polygons or to 10,000 shapes, com-
ponents, blocks, groups, or dic-
tionary items.

If the software limits your drawing
by the amount of disk storage avail-
able, you are “disk bound.”

As attractive as a software package
is, you must match the requirements
of your typical drawings with these
CAD limitations.

A truly powerful CAD configura-
tion is capable of paging, uses a large
number of drawing elements, and in-
cludes a large amount of hard-disk
storage to minimize the risk of being
disk bound. If you anticipate a
significant amount of disk I/O, con-
sider a hard-disk system. If your time
is valuable and you expect to use
your system a lot, make sure it is big
enough to meet your drawing needs
in terms of speed and capacity.

A Buyer’s Guide
The list of features described in the
table comparisons (tables 5, 6, and 7)

is food for thought but is certainly not
complete. When you go to buy your
CAD package, ask pertinent ques-
tions and expect answers. At the very
least, you will be referred to a more
informed individual. This way, you
begin the journey to a wise decision.
Many vendors and program devel-
opers give demonstrations. Attend
some if possible. If you can't take the
time for all this, hire a good consul-
tant. Here are some questions and
features to consider.

The vendor’s update policy is ex-
tremely important. This industry is
changing so rapidly that products are
in a constant state of evolution. How
will the vendor notify you of program
improvements or revisions? If you're
a licensed owner, do you receive a
newsletter or revision/update notifi-
cation? Check it out.

What training or support does the
vendor offer? Do you get support
through an ”800” number? Is the
software portable? If you want to use
your drawings on a variety of com-

Text continued on page 202
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"ﬁreu Network

Broadens The Horizons Of All IBM PC's.

ST -

e

Breakthrough! X-NET and the industry’s

s [ N

SR

leading accounting package have heen linked
to broaden the capabilities of all IBM PC's.

Here are the benefits of this breakthrough and what they
mean to you.

1. READY ACCESS TO ALL
INFORMATION. with X-NET, any computer can get

information from any other computer on the network. This
means more than one operator can be entering orders,
invoicing, changing inventory. .. all at the same time! But
where security is needed, you can keep any file private while
still within the network.

2. YOU CAN START SMALL... Evenif you
have as few as two PC’s, you’ll have a system that is easily
expandable and will grow with your company.

3. ...OR GET BIGGER. x-NET grows as you grow,

and networks up to 255 PC’s, and best of all, expansion is so
simple, you can do it yourself.

4. SUPERIOR ACCOUNTING

SOFTWARE. x-NETs software includes Accounts
Receivable, General Ledger, Accounts Payable, Order Entry,
Inventory Control and Payroll. You can still use your Spread
Sheet and Word Processing software, but now much more
effectively because your computer power is tied together.

5. ELECTRONIC MAIL. Send, receive and record
inter-office communications without ever leaving your desk or
interrupting an important business meeting.

6. AFFORDABILITY. x-NETis truly affordable to any
company doing computing on any level. And the software is
priced comparably to what others are charging for no-growth
single-user software.

7. NO COSTLY CENTRAL FILE SERVER.
X-NET eliminates the need of having an expensive
computer to act as a Central File Server, something other
networks require.

8. SHARE YOUR PERIPHERALS. no longer
does each of your computers need its own set of peripherals.
Any computer on X-NET is linked to your printers, plotters,
disk-drives, etc. A huge money-saver!

Get the best of both worlds. The X-NET Local Area Network
with superior software packages, and XCOMP’s other
hardware accessories. Call your local dealer or XCOMP today.

*X-NET also operates on IBM PC compatibles.
XCOMP, Inc.

3554 Ruffin Road South
S R San Diego, CA 92123-2502

XCOM P 619-573-0077

TELEX: 182786
IBM is a registered trademark of International Business Machines Corporation.
X-NET is a trademark of XCOMP, INC.
©1983 XCOMP, INC.
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Vector Drawing
Primitive Features PC-Draw CADdraft |Benchmark| Sketch Processor | CADplan AutoCAD | VersaCAD
Keyboard Data Entry
All entries O U s . U .
Coordinate entry . . . . o
Absolute coordinates s U . . .
Relative coordinates . ° Q .
Polar coordinates ° °
Color 12/83 . 1/84 1/84 o . .
Freehand draw . . . . . X
Lines (] (] [ (] (] (] (] (]
Line types . . . . . .
Line weights/widths . . . . .
Rubber-band lines . . . . . . .
Arcs (2 pt. and center) . . . . . . .
Arcs (3 pts.) . . . . . .
Arcs (angle specification) . . .
Arc line weight . °
Circle (radius and center) . . . . . . . .
Circle (diameter) . . .
Circle (3 pts.) . . . . .
Circle line weight . .
Ellipse . . .
Bezier curves cubic spline *
Curve smoothing 1/84 X .
Fillets o .
Fill irregular shape . . . 11/84 . .
Fill w/color o . . 11/84 . .
Crosshatch 11/84 * .
Fill/hatch user-definable . 11/84 .
Fill/hatch part of database . . 11/84
Text . . . . . . . °
Fonts supplied . . . .
Fonts user-definable . . 3/84 .
Height scaling . 1/84 . . . .
Width scaling o 1/84 . . . .
Weight . .
ROtatiOﬂ L] . 1/84 . . . .
Left justification . . . . . . . .
Right justification 1/84 . . 4/84
Center justification 1/84 . . 4/84
Word-processor mode . 184 . . 3/84
Table 5: A comparison of primitive features. e = existing feature
* =

outstanding feature
date = expected release date

BYTE COVERS
The prints shown at left are beautiful Collector Edition Byte Covers,
 strictly limited to 750 prints each, and signed and numbered by the
_ artist, Robert Tinney. Each print is 18 in. x 22 in., and is accompanied
by its own Certificate of Authenticity. To order, use the coupon below.
Visa and MasterCard orders may call 1-504-272-7266.
' (—Please send Through the O visa O MasterCard
Trap Door prints ($35), Card No.

Breaking the SoundBarrier Expires:
prints ($35), or sets of both prints Name-

Thion gh the Tmp Door
March 1979—$35

|

I :

l ($55). I have included $3 per order shipping Address:
|

: and handling ($8 overseas). City:
, [ 1 have enclosed check or money order ~ State: Zip:
Breaking the Sound Barrier . )
Sqm‘ember 1977—4$35 o Robert Tinney Graphics . 1864 N. Pamela Dr. - Baton Rouge, LA 7082

s
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FREE dBASE Il SALESMAN

At SoftwareBanc Dealer
Services, we'll do anything
to help you sell dBASE 17
We even tried sending the
country’s leading dBASE 1™
authority, Adam B. Green,
to all of our dealers. After
the first time, Adam
wouldn’t agree to being
shipped UPS again, even
after we offered to punch
holes in the carton.

Instead, we videotaped
him explaining dBASE |17
and interviewing George
Tate, Wayne Ratliff, and
Fox & Geller.

Make us your dBASE II" ™ ‘ A
distributor and we'll send
you a free copy of this innovative videotape, as well as the
bestselling dBASE 1™ User’s Guide. We can also help increase
your dBASE [I™ profits with our full line of add-on products
and “Mix & Match"” pricing.

Meanwhile, we'll work on sending you the real thing. Do you think
putting lettuce on the bottom of the carton would help?

SoftwareBanc Dealer Services

661 Massachusetts Avenue, Arlington, Massachusetts 02174

Hours: Mon-Fri, 9AM-8PM EST; Sat, 9AM-5PM EST

To order call: (800) 451-2502 or (617) 641-1241 in Massachusetts.
For technical support call: (617) 641-1235.

Call us today and join the thousands of smart dealers who enjoy great
prices, unbeatable technical support, and fast deliveries.

Circle 330 on inquiry card. BYTE January 1984 201



_——_

Vector Drawing

Editing Features PC-Draw CADdraft |Benchmark | Sketch Processor | CADplan AutoCAD VersaCAD
Edit Control
Cursor style change . . .
Coordinate dial . . . . . .
Status on screen . . . . . .
Status of item . . . .
Status report . . . .
Pan ° [ ] [ ] ° ° [
Zoom by scaling . . . . .
Zoom by window . . . . .
Refresh (raster redraw) ) . . . . . .
Move item . o’ . . . . .
Move group of items . . . . . .
Move by window ° . . .
Move between layers . . . . .
Move and rotate . . 1/84 . . .
Move and scale . . . . .
Copy item/group of items . . . . . . .
Copy from disk . . . . . e
Copy by window . . .
Copy window to disk . . *
Copy between layers .
Copy and rotate . . . .
Copy and scale . . .
Identify an item . . . . .
Erase item/group of items . . . . . . .
Erase by window . . . . . .
Erase a layer . . .
Erase a shape i . . . . . . .
Erase previous/beyond previous . . . . . .
Restore last ' . . .
Restore beyond last . .
Partial Delete of:
Lines . . * .
Arcs * .
Circles * 5
Ellipses .
Solids .
Rubber-banding windows . . .
Naming of items . .
Shapes/groups/blocks . . . . . . .
Multiple colors/ . . . .

multiple layers . .
Explode . .
Nesting . . .
Save to disk . . . ° . . .
Drawing libraries on disk . . . . . . .
Merge with current drawing . . . . .
Merge exploded . .
Merge and rotate/scale . .
Modify base point . . .
Directory of disk files

while in drawing editor . . . . . .

Table 6: A comparison of editing features.

O existing feature
* outstanding feature
date = expected release date

Text continued from page 198:

puters, the software needs to support
them. If someone borrows your plot-
ter and you want to attach a different
one, is the software flexible enough
to reconfigure on the fly?
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Is the software language used by
the package upwardly mobile? Does
it have a file-structure option other
than the drawing file format? In other
words, can you communicate with

other programs, or are you locked in-
to this particular vendor? Do you
receive a detailed description of the
drawing file structure?

Good documentation helps im-
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—MODEMS—
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Smartmodem 1200
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Apple Cat i

103 Smart Cat
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Password

Advertised prices reflect a cash discount on
prepaid orders only. Most items are in stock
forimmediate delivery in factory sealed cart-
ons with full factory warrantees.
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—PRINTERS—
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730-1 Parallel
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CITOH
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Prowriter8510A Ser. ......... 569
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SILVER REED

EXPS00OPar. ................. 459
EXPSSOPar. ................. 659
EXP550Ser. ................. 689

TEXAS INSTRUMENTS

—MONITORS—
AMDEK

Color | +

Colorll {RGB)

Color Il (RGB)

300 G (12""green)

300 A (12" amber)

310 A (IBM PC)

BMC

15 MHZ (12”green)

NEC

JB-1260 (12" amber)
JB-1201(12" green)
JC-1212 (12" color)
JC-1203 (12"RGB)
PANASONIC

12’ Green Monochrome
12" Amber Monochrome
13" RGB

TEXAN

KG 12N (12'gr.)..cvveeennnnnn. 129
RGB Vision | (12''color)
ZENITH

Z-122 (12"'green)

Z-123 (12" amber)
Z-131(13"color + gr.).......... 299
Z-135 (RGB)

—HARD DISKS—

CORVUS
Model 11
Model 20
Omninet6
Omninet11

Omninet 20
Miror Back-up

—DISKETTES—

3M/ Scotch
B4, ..$21.95

(Single Sided, Double Density)

5%, ..$30.%°

(Double Sided, Double Density)

If you can’t find what you
need listed here, just call for
the best prices on the items
you require.

N.Y. residents, add appropriate sales tax.
We accept VISA and Master Card. Personal
and company checks, allow2weeks to clear.
C.0.D.'s require a 25% deposit. All prices
and offers may be withdrawn without notice




Vector Drawing
Miscellaneous Features PC-Draw | CADdraft |Benchmark | Sketch Processor | CADplan | AutoCAD | VersaCAD
Math Calculations
Distance . 1/84 . . .
Area 1/84 . . .
Area—irregular 1/84 ° .
Volume *
Angle . °
Feet and inches . . . .
Dimensioning
Autodimensioning 1/84 . . .
Angular dimensioning . .
Associative dimensioning ®
Miscellaneous
Grid/user-definable grid . . . . . . .
Different x and y scales . . . .
Grid snap o o . . . .
Multiple definitions . . . . . . .
Auto change with rescale/zoom .
Tolerance/incremental snap . . . . . .
Layers . . . . .
Mixed color on one layer . . . .
Define attributes of layer . .
Move between layers . . . . .
Regenerate only active layers - °
Plot only active layers . . . . .
Save only active layers .
Rectangular arrays . . .
Radial arrays e .
Menu on screen in editor . . . . . 12/84
Menu on input device . . 12/83
Menu user-definable . . . 4/84
Command (macro) files in .
menu . 6/84
Other command file use . . . .
Symbols on digitizer . .
Symbols (icons) on screen i
CAE utilities . . .
CAM utilities .
Three-dimensional interface .
Table 7: A comparison of miscellaneous features. e = existing feature
* = outstanding feature
date = expected release date

mensely in taking you through the
learning process. You want a well-
organized manual, a good table of
contents, a setup and hardware con-
figuration section, a strong tutorial
section, a full discussion of features
with examples, a quick reference sec-
tion, a section on error messages, a
good index, and a glossary of terms.
It is important to have a manual with
illustrations from the CAD program
itself.

Look for sample drawings or an in-
teractive tutorial on disk and Help
files accessible without having to
leave the drawing editor. See that
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prompts are helpful and don’t stand
in the way of your drawing. It is con-
venient to have a directory of the files

The cost of hardware
is falling, while
quality and capability
are on the increase.

on the disk available from within the
graphics editor as well.

Summary
I hope this whets your appetite for

graphics. Graphics image processing
offers an electronic frontier every bit
as exciting to explore as it once was
to migrate west to mine for gold.

CAD software is becoming more
powerful and reasonably priced. The
cost of hardware is falling dramatical-
ly, while quality and capability are on
the increase. More power and capa-
bility are coming, but is all the work
we do now translatable into the
future?

It is difficult to draw conclusions
about whether one software package
is better than another. That decision
is largely determined by your per-
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LOTUS 123

Transtar 315 Color Printer. . .
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Smartmodem 300..........

CABLES

4FT PARALLEL..........
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Microsoft Premium pack. . ..
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OTRONA ATTACHE
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PROWRITERI.............
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FRANKLIN
ACE 1000 w/color

ACE PRO PLUS Systems, ACE 1000
w/color, ACE 10 Drive, 80-Column Card,
ACE Writer 11, ACE Calc, Monitor, Data
Perfect, Personal Financier . . . . . . .

ACE 1200 (128K, Dual Processor,

1 Drive, 80-Col. CBASIC,

CPIM&DOS. . . ............
ACE Office Management System

ACE 1200 w/2 Drives, I/D Card,
WordStar, MailMerge, ACE Calc. . . . .

COLUMBIA
128K Ram, Dual DSDD (640K) Drives,
Fully IBM Compatible

w/Superpack . . ... ......... Scall
128K RAM, 10 MB Hard disk

w/Superpack . .. ... ... ... $3950
Portable VP w/Superpack . . . . .. .. Scall
COMPUPRO . . . .. .......... $Call
ALTOS 586 SERIES/8000 SERIES . . . . SCall
CORONA PC (Hard or Floppy)

PortablePC . . ... .......... $call
EAGLE

PC-2 128K RAM w/2 Drives

(640K). . . ... ............ $call
PC-XL 128K RAM 1 Floppy,

1OMBHard . 4 sz wissssmiasss SCall
KAYPRO CO-POWER BOARD

1BM Compatible 128K OR 256K

w/MS-00S &CP/MB6 . .. ...... SCall
MORROW DESIGNS

MD2 64K, 2 SSO0 Drives, WordStar,

LogiCalc, Correct-It, Personal Pearl . . . SCall
MD3 64K, 2 0SO0 Drives, Above

Software PLUS QUEST Accounting

Package . . . .............. SCall
MD11 128K, 400K OR, 2 Serial,

1/ Rarallel, .. a5t 4 4 TR T/t A SCall
DECISION Series D200, D210, D220 . . SCall
Multi User Decision Series . . . . . .. SCall
PIEDPIPER . . ... ........ .. §995
SANYOMBC S50 . . ... ....... SCall

AMDEK Amplot . . . .. ........ SCall
COMREX Comscriber . . . ... .... SCall
SWEET-P Plotter. . . ... ....... SCall
MANNESMANN Pixy-3 . . .. .. ... SCall

BAUSCH & LOMB

OMP 40 . &5 mmes vy amaiy 5879
OMP 29 (8 COLOR 11 x 17 PAPER) . .  §1995
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FOR APPLE Il/lle, Franklin Ace

Fourth Dimension Super Drive. . . . . . $219
80-Col. w/64K (lle Only) . .. ..... $189
16KRAM. . .. ... ... ... .- - 549
ALSCPIMCard . & ; 4 wos v gowms s s §299
ALS Dispatcher . . .. .......... $689
MicroSoft SoftCard . . . ........ $§239
Grappler +

Graphitti . . .

Pkaso card. .

1S Pipeline

Microtek Dumpling GX

Microtek Dumpling 16(16K). . . . . . . 5169

EPO Surge Protectors . . . .. ..... SCall
FOR IBM PC

AST RESEARCH INC.

MEGA PLUS

64K w/Serial & Clock/Cal
128K $379, 192K $449, 256K $489

64K w/Ser. Par & Clock . . . . . . ... §399
128K $459, 192K $579, 256K $599

MEGA PAK 256K Module . . . ... .. 289
SIXPACKPLUS . . ... ........ Scall
COMBO PLUS

64K w/Serial & Parallel . . . ... ... §279
128K 3369 192K $419, 256K 5499

WOPLUS . copiooos mom 55 nw v 5 3o $129
Serial 839 Parallel $39, Game port $39
QUADRAM

QUARDBOARD

64K . .. ... $279
286K.. s: 5 s v s 5 9w v v e $419
512+ EXPANSION BOARD

Quad 512+(64K) . .. ......... $239
Quad §12+(256K). . . . ... ... .. §399
Quad 5124+(512K). . . . . ... .. .. $639
QUADLINK. . . .. ........... 5489
MICROFAZER

P/P (Parallel/Parallel)

8K $125, 64K $199, 128K $309

256K $589, 512K §899

SIP, P/S, SIS

8K §145, 16K §165, 32K §195, 64K $229
v PowerSuppIy

COMREX
COMFILER 10 MB FOR 0X-10. . . . .

$1995
CORVUS DAVIJNG (Internal)
6MB. ... $1695 5MB..... $Call
10MB. .. $§2350 m MB . §$1650
20MB. .. $3150 21MB... §2495
XCOMP acs
10MB... $1795 10MB.... SCall
16 MB. .. §$1995  Tall Grass. . $Call

DOT MATRIX PRINTERS

EPSON

R¥BO s sisss s mnes g a s §299
RXBOEIT i 5 v v 6o o v SCall
MXA00 6 ssmsnsnsraaves §599
X0 ... .. ... Ceeeamans §569
STAR MICRONICS

GEMINI 10X . & &5 oo s s msnmes §299
GEMINIS/MSX . .. ... SCalt
OKIDATA

MICROLINE 92. i 5 i s 5 550 5 5 50 3
MICROLINE 93. . . .

MICROLINE 84 P
MANNESMANN TALLY

MTI60L (160CPS) . .. ... ... .. $615
MT180L (15" Carriage) . . . . ... .. 3875
INFO RUNNER RITEMAN . . . . . . .. SCall

C-ITOH
F-10 STARWRITER. . . . . ... ... §1169
F-10 PRINTMASTER . . . . ... ... §1589

COMREX

COMRITERI(PorS) . ......... $699
COMRITER Il Paralle) . . . ....... §479
COMRITER I Ser (5K) . . . . ... ... 509
DAISYWRITER

2000 EXP (48K BUFFER) . . ... .. $1019
JUKI(1BCPS15) ... ........ §525
NEC SPINWRITER. . . . .. ... ... SCall
OUME SPRINT 11/40 . . . . . .. .. §1345
SILVER REED

EXP550P . . §633  EXPS550S .. $679
EXP 500P .. $433  EXP500S .. $469
TRANSTAR T315, 7120, T130 & T140. .  $Call

AMDEK
3006G. . ... Scall 300A. . ... SCall
COLORI ... §call COLOR Il . . §359
COMREX color, green, amber. . . . . . SCall
PRINCETON GRAPHICS HX-12 . . . . . §499
OUADSCREEN . . . . .. ........ SCall
TAXAN
RGBVISIONI . ... .......... 275
WITH APPLE 114- CABLE & INTERFACE. $345
RGB INTERFACE for Applelle . . . . . . SCall
RGB VISIONMI. . . . .......... $519
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Televideo 950 . . .. .......... $945
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MARK | (300 baud), MARK XII (IBM) . . $Call
HAYES

MICROMOOEMII . . . ... ...... §275
SMARTMOOEM (1200 BAUD) . . . . . . §509
SMARTMOOEM 12008 for IBM . . . . . 5439
SMARTCOM Il (TERMINAL PROG). . . . . $89
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ACCESS1-2-3 . ............. SCall
CAT 300 BAUD Acoustic. . . ... ... §144
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APPLECATII. . . ... .. ... ..... §269
212 APPLE CATH v o v s ssa s §575
103 SMART'CAT . sz suesammas i $179
103/212 SMARTCAT . . .. .. .. .. §419
SSM

300 BAUD MODEMCARD . . . . . . .. $§239
1200 BAUD MODEM CARD . . . .. .. §529
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US ROBOTICS

PASSWORD . . ..:.c:smsszas SCall
VEN-TEL. . . .. ............ SCall
3M SSOO Diskette. . . .. ........ 524
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OYSANSSOO . .............. §37
OYSANDOSOD . ............. SCall
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sonal preference and application.
Take the time to make sure the soft-
ware/hardware configuration you
purchase is, or will be, equal to your
drawing needs (see figure 6). Above
all, ask the right questions and get
satisfactory answers.®

Rik Jadrnicek is president of Micro Flow (POB
1147, Mill Valley, CA 94942), a microcomputer con-
sulting firm. When he isn't writing or playing with
micros, Rik likes sailing and traveling.

PREPARE A DEFINITION
OF YOUR GRAPHICS NEEDS

I

RESEARCH STATE-OF-THE-ART
GRAPHICS SOFTWARE
AND HARDWARE

REVIEW THE FEATURES
OF SEVERAL GRAPHICS
SOFTWARE PACKAGES

MATCH
FEATURES
AND CAPABILITIES OF

For Further
Information

Newsletters

The Anderson Report

Anderson Publishing Company

4505 East Industrial St., Suite 2]

Simi Valley, CA 93063

(805) 581-1184 Published monthly

CAD/CAM Alert
The Management Roundtable Inc.
822 Boylston St. -
Chestnut Hill, MA 02167
Published monthly

The S. Klein Newsletter on
Computer Graphics
Technology & Business Communications

Inc.
POB 89, 730 Boston Post Rd.
Sudbury, MA 01776
(617) 443-4671 Published twice monthly

Directories

1983 Publications Catalog
IEEE Computer Society
Administrative Offices
POB 639
Silver Spring, MD 20901
Source of books on graphics

The S. Klein Directory of
Computer Graphics Suppliers
Technology & Business Communications

Inc.
POB 392, 730 Boston Post Rd.

Sudbury, MA 01776
Hardware, software, systems, and services

Periodicals

Computer Design
119 Russell St.
Littleton, MA 01460

SOFTWARE WITH
YOUR NEEDS

DECIDE ON SEVERAL
POTENTIAL PACKAGES

AND PREPARE A LIST

OF HARDWARE REQUIREMENTS
FOR EACH PACKAGE

RESEARCH AND SELECT
A COMPUTER (CPU)

SOFTWARE/
HARDWARE
COMPATIBLE

P

YES

RESEARCH AND SELECT
AN INPUT DEVICE

SOFTWARE/

HARDWARE

COMPATIBLE
°

YES

Figure 6: How to buy a CAD system.

RESEARCH AND SELECT
A GRAPHICS PROCESSOR
(FRAME BUFFER)

NO SOFTWARE /
HARDWARE

COMPATIBLE
b

YES

RESEARCH AND SELECT
A HIGH-RESOLUTION
MONITOR (CRT)

NO SOFTWARE/
! HARDWARE
COMPATIBLE

e

YES
A

RESEARCH AND SELECT
HARD COPY

OUTPUT DEVICE
(PLOTTER/PRINTER)

SOFTWARE/

HARDWARE

COMPATIBLE
P

YES

CONFIGURE THE HARDWARE
PREPARE CABLES

SETUP PROPER PORTS
INSTALL PROPER RAM
SET PROTOCOLS BURN-IN

Computer Graphics and Applications
IEEE Computer Society

10662 Los Vaqueros Circle

Los Alamitos, CA 90720

(714) 821-8380

Computer Graphics World

Computer Graphics World
Publishing Company Inc.

POB 122

Tulsa, OK 74101

(800) 331-5959

Cray Channels
Cray Research Inc.
POB 154

Mi nneapolis, MN 55440

(612) 333-5889

Digital Design

Morgan-Grampian Publishing Company
1050 Commonwealth Ave.

Boston, MA 02215

Electronic Imaging
Berkshire Common
Pittsfield, MA 01201
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With the p-System™ from .2 —=33

For: IBM PC & XT CORONA COLUMBIA EAGLE COMPAQ COLBY DOT HYPERION

Do you feel stifled by your operating computer to perform other tasks while Microdisk and Santa Clara. Corvus
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is the fast p-System with the special single keystroke. The 8087 Numeric card.

p-machine emulator developed by NCI. Coprocessor Support allows extremely fast When you buy the p-System from NCI you
The p-System from NCI gives you floating point calculations and the get technical support and complete
everything you need in one system at far asynchronous 1/0 lets you use serial documentation.

less than the cost to add similar utilities printer and communications routines. For full details call or write:

to any other OS. It includes a powerful

: z ol With the p-System you can choose either E
screen editor, a multi-function file UCSD Pascal, Fortran 77 or Basic as your Network Consulting Inc.

manager and RAMdisk support for fast rogramming language. NCI also offers Discovery Park,
access to files. Dynamic memory Earg disk sugportg}t)rgthe IBM XT, Suite 110 - 3700 Gilmore Way
allocation lets you create programs larger Corona, Columbia, Corvus, Tallgrass, Burnaby, B.C. Canada V5G 4M1

than 64K and a print buffer frees your Davong, Genie 5+5, QCS, Datamac, (604) 430-3466

SPEED. PORTABILITY. RELIABILITY.

Personal Computer and IBM Personal Computer XT are trade marks of International Business Machines Corporation. The p-System™ is a trade mark of Softech Microsystems, Inc. UCSD Pascal is a trade mark
of the Regents of the University of California. OMNINET is a trade mark of Corvus Systems Inc. 5+5 is a trade mark of Genie Computer Corporation. Colorplus is a trade mark of Frederick Electronics.




Glossary of CAD Terms

absolute coordinates: the location of a
point in terms of x, y, or z distance from
the predefined origin.

absolute vector: a line segment with an
endpoint expressed in x, y, and z co-
ordinates.

aliasing: the stairstep effect on a raster dis-
play lacking the resolution to reproduce
diagonals or circles as smooth images.
antialiasing: the software adjustment of
raster-pixel addressing to make diagonal or
curved lines appear smooth and continu-
ous.

aspect ratio: a design engineering term
meaning the ratio of display width to dis-
play height.

associative dimensioning: updating di-
mensions of individual CAD/CAM display
elements as display dimensions change.
attribute: any characteristic of a display
item (color, line style, character font) or as-
sociated descriptor (style, shape, tolerance,
part type or number).
beam-penetration CRT: this produces
color by varying the electron-beam penetra-
tion of a multilayer phosphor display
surface.

Bezier curve: a method of curve fitting

- .(smoothing) by manipulating two line

segments and the curves that are tangent
to their surfaces.

bit map: the digital representation of an
image in which bits are mapped to pixels.
In color graphics, a different bit map is
used for each red, green, and blue value.
bit plane: hardware used as a storage
medium for a bit map.

CAD: computer-aided design, drawing
with the aid of your computer.

CAE: computer-aided engineering, an in-
terface with mathematical analysis and
drawing capability.

CAI: computer-aided instruction, using
computers for individual and classroom in-
struction.

CAM: computer-aided manufacturing,
automated production.

clipping, windowing, and viewing:
the process of setting graphics-display
boundaries.

composite color: color information en-
coded in a single video signal.
computer animation: the use of com-
puter graphics to simulate or generate
images for motion pictures.

control dial: a graphics input device that
produces a continuous range of display
values.

coordinates: a number of x, y, and z units
that give the location of a point in a coor-
dinate system.

cross hairs: the cursor or two intersecting
perpendicular lines on display to indicate
coordinate location.

device coordinate system: the coor-
dinate system and axis length recognized
by the display device.
device-independent CAD: CAD soft-
ware capable of running on more than one
type of computer or input/output device.
digitize: to register a visual image or real
object in a format that can be processed by
the computer; data is read into the system
with a puck, cursor pad, or stylus.
dimensioning: setting measurements on
a CAD/CAM display; placement of dimen-
sion lines and arrowheads; calculation and
placement of dimension distances.
display: a collection of graphics elements
visible on the monitor.

dot matrix: a pattern of dots in a two-di-
mensional array.

dot-matrix plotter: a hard-copy device
that reproduces the display as a pattern of
dots.

dragging: leading an item, such as a user-
defined cursor, across the display with a
graphics input device.

draw: fo generate a visible vector by mov-
ing a pen or by illuminating pixels between
the current position and an endpoint spec-
ified in coordinates (absolute draw) or in
displacements (relative draw).

echo: a graphics display, such as a text
string or cursor, that provides visual feed-
back to the operator.

electroacoustic tablet: a data tablet with
a writing surface of magnetostrictive
material capable of tracking a stylus.
electrostatic plotter: a raster hard-copy
device that produces images on paper sen-
sitized to electrostatic charges.
endpoint: the end of a line segment ex-
pressed in terms of x, y, and z coordinates.
fill: solid coloring or shading of display
surface made by a pattern of line segments.
fillet: a design engineering term meaning
the concave transition surface between two
otherwise intersecting surfaces.

flatbed plotter: a plotter with a flat dis-
play surface that you move across, up,
down, and diagonally, with the plotting
head.

frame buffer: local mster memory that
stores the bit patterns mapped to pixels.
function key: the key on a function pad
that triggers a programmable operation
such as rotation or scaling.

geometric model: quantitative represen-
‘tation of a two- or three-dimensional ob-
ject created by referring to the Cartesian
coordinate grid.

grid: uniformly spaced intersecting lines
in two or three dimensions, which provide
addresses for graphics objects.
hatching: filling an area of the display
surface with a regular pattern of line seg-
ments.

icon: a graphics symbol representing a
menu item.

image digitizer: a video camera with an
electron-beam scanner that senses light and
transforms it into a video signal.
imaging: computer processing of graph-
ics data to produce a display.
incremental plotter: a hard-copy output
device that repeats a display at discrete
intervals.

incremental vector: a repeated vector de-
fined by a regularly increased or decreased
component and an absolute component.
ink-jet plotter: a hard-copy plotter that
uses electrostatics first to atomize ink, then
to place droplets on the plotting medium.
joystick: a graphics input device that posi-
tions a cursor; locator, or pick or initiates
a program change with a control lever.
laser plotter: this plotter uses a laser to
produce images on photographic film in
raster or vector format.

layer: logical two-dimensional CAD/CAM
data divisions that can be viewed in-
dividually or as overlays.

light pen: the graphics input device used
as a pick to identify a detectable display
element.

line style or type: a primitive attribute
that defines a line as solid or dashed and
gives the dash pattern and terminators.
line width or weight: this primitive at-
tribute defines a line’s thickness.
mapping: transforming an image from
one coordinate system to another.
matrix: an array of x, y, and z coefficients
for calculating a geometric transformation.
mirror: to create the reverse image of a dis-
play item.

mouse: a hand-held input device used to
position the cursor on the display surface.
numerical control: computer instruc-
tions that automate machine and drafting
tools.

origin: the zero intersection of x, y, and
z axes from which all points are calculated.
orthographic projection: graphics rep-
resentation of a three-dimensional object
lacking the perspective suggested by the
convergence of parallel lines. It permits
only vertical and horizontal line segments
in a two-dimensional drawing.

overlay: the plane of a graphics display
that can be superimposed on another plane.
paging: overflowing the drawing database
to disk.
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painting: a raster design technique based
on illuminating pixels on a graphics dis-
play device.

pan: movement across the x and y grid.
parallax: apparent image translation from
its initial location to the point indicated by
a light pen.

perspective projection: simulation of
depth and distance by representing parallel
lines merging at a vanishing point.
pixel: the minimum raster display element
represented as a point with a specified color
or intensity level.

pixel replication: scaling by increasing
the number of pixels excited, but without
the increased detail of true magnification.
plotter: a computer-controlled pen device
that produces a hard copy of the display
on paper or an clectrostatic surface.
polar coordinates: location ofa point in
terms of the distance and angle from
another point.

polygon fil