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

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

Secondly, some of the hottest hard-
ware to come down the pike in the last
3 vears.
The garden variety
16-bit 8088
microfmocessor.

Macintoshis 32-bit MC68000 microprocessor.

@

Some hard facts may be in order at
this point:

Macintosh's brain is the same blind-

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

Its heart is the same Lisa Technology

of windows, pull-down menus, mouse
commands and icons. All of which make
that 32-bit power far more useful by
making the Macintosh™ Personal
Computer far easier to use
than current generation
computers. In fact, if you can point with-
out hurting yourself, you can use it.

Now for some small talk.

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

bring a Macintosh to the problem. (1t
weighs 9 pounds less than the most
popular*“portable.”)

Another miracle of miniaturization
is Macintosh’s built-in 312" drive. Its disks
store 400K —more than conventional 5%
floppies. So while theyre big enough to
hold a desk full of work, theyre small
enough to fit in a shirt pocket. And,
they're totally encased in a rigid plastic
so they're totally protected.

And talk about programming,

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

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

Maamasb aulomaacally makes room MacPaint prodm virtually any image  Microsoffs Mul.';olan  Jor Macintosh.

Jor your ilustrations in the text

the buman hand can creale.

And with Macintosh BASIC, Mac-
intosh Pascal and our Macintosh Toolbox
for writing your own mouse-driven pro-
grams, you, t0o, could make big bucks
in your spare time.

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

in polyphonic sound generator _

capable of producing ="

hi The Mouse itself

e BT,
{ Jform of communication you
i already understand —
Ty

Some mice have tuo
buttons. Macintosh bas
one. S0 5 extremely

oftbemometoMaammbsmnpanter
with pin-point accuracy.

All the right connections.

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

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




Ultra compaa, sustching-ype

power supply and igh resolution

video Groustry, ' for Macintoshs
9" high resolution Battery for Macin
512 x 342 pixel budt-m clock calendar.
bit-mapped display. >

Brightness
control

128K bytes RAM

Budlt-in 30"
disk drive

Keyboard connector —
a telephone-type jack you
aiready know bow 10 use.

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

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

One last pointer.

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

Bult-in bandle for

. ‘.f,-“

-
A

P P

V.

‘M 32-bit Motorola
MC68000 microprocessor.

‘.f

Macintosh from conventional computers,

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

getting carried auay

Clock/calendar chip.

64K bytes ROM

Macintosh is a trademark lbicensad gz&»axnpxderhx . the
Lsaregutemd i l.oluusa* i ark of
’ Faran author Apple dealer near you
wa(wo)5389o’9a In Canada, wa(wa)m 7796 or
(800) 268-7637.

Thanks to clever venting,
Macintosh requires 1o
internal fan.

RS5232, Rs422 AppleBus serial
communications ports for
printers, modems and other
peripherals.

Mouse connector.

External disk drive connector.

/ Polyphonic sound port.

Macintosh's digital board —
the processing power of an

enfire 32-bit digital graphecs
computer in 80 square inches.

its 32-bit Lisa Technology, or its 312"
floppy disks, or its serial ports, or its soft-
ware, or its polyphonic sound generator.
The real genius is that you don't
have to be a genius to use a Macintosh.
You just have to be smart enough

to buy one.

Soon therell be just two kinds of people.
Those who use computers And
those who use Apples.
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Columns

32 Bulid a Scroiling Alphanumeric LED Display by Steve Ciarcia / In-
dividual character arrays can be linked together to show lengthy messages.

57 User’s Column: The Most Fabulous Object in the Entire World
by Jerry Pournelie / Ain't love grand, Diser, and Ilots more from Chaos
Manor.

82 BYTE West Coast: Stylish Output by Ezra Shapiro / Graphics ter-
minals and a quiet ink-jet printer are discussed.

Themes

93 The Worid of Micros by Gene Smarte / This month’s theme ar-
ticles deal with theory, system descriptions, and projects touching on the
capabilities and perils of real-world interfacing with microcomputers.

94 Personal Computer Signal Processing by Bill Englemann and
Mark Abraham / An introduction to transducers, interfacing, and system
development.

114 Pilanning a Computerized Measurement System by Craig R.
Wyss | The author offers tips on digital processing of analog signals.

127 Designing Systems for Real-Time Applications by James
Isaak / Some pointers to keep in mind before you tackle a real-time design.

137 Interfacing for Real-Time Control by Russell M. Genet, Louis
J. Boyd, and Douglass J. Sauer | Appropriate interfacing simplified the
design of hardware and software in an observatory's telescope system.
152 Putting the Apple Il Work, Part 1: The Hardware by Richard

C. Hallgren | How to create a high-speed system for the acquisition and
analysis of data.

Reviews

169 Reviewer’s Notebook by Rich Malloy / BYTE's product-review
editor comments on Panasonic’s Sr. Partner, the ACT Apricot, the Smart
Cable, and this month’s reviews.

170 The Ralnbow 100 by David B. Suits / It runs CP/M-80, CP/M-86,
and MS-DOS, but only on Rainbow-format disks.

186 Peachtext 5000 by Stevanne Ruth Lehrman / A collection of five
business applications that are confederated—not integrated—into one
package.

206 The Coleco Adam by Jules H. Gilder / This inexpensive home
computer includes all the necessary peripherals, but using it is no Garden
of Eden.

224 Micro-Logic by Richard Krajewski / With this software you can
design digital circuits with your Apple II or IBM PC.

234 Statistical Software for Microcomputers by James Carpenter,
Dennis Deloria, and David Morganstein /| A comparative analysis of 24
packages.

BYTE is published monthly by McGraw-Hill Inc.. with offices at 70 Main St., Peterborough. NH 03458. phone
{603) 924-9281 . Office hours: Mon—Thur 8:30 AM — 4:30 PM, Friday 8:30 AM — Noon, Eastern Time. Address
subscriptions to BYTE Subscriptions. POB 590. Martinsville, NJ 08836. Address changes of address. USPS Form
3579, and fulfilment questions to BYTE Subscriptions. POB 596. Martinsville, NJ 08836. Second-class postage
paid at Peterborough. NH 03458 and additional mailing offices. USPS Publication No. 528890 (ISSN 0360-5280}.
Postage paid at Winnipeg. Manitoba. Registration number 9321. Subscriptions are $21 for one year, $38 for two
years, and $55 for three years in the USA and its possessions. In Canada and Mexico, $23 for one year, $42




Features

269 This Month’s Features by G. Michael Vose / Several new ver-
sions of BASIC are covered as well as the Mindset Personal Computer,
Soviet microprocessors, and more.

270 The Mindset Personal Computer by Gregg Williams | A prom-
ising graphics-oriented system that’s partially compatible with the IBM PC.
298 Is BASIC Getting Better? by G. Michael Vose / The language
that made early microcomputers accessible is maturing to match the
sophistication of a new generation of hardware.

300 True BASIC by Brig Elliott / A company founded by BASIC's original
authors announces a new version of the language.

302 BetterBASIC by G. Michael Vose | One of the unique features
of this BASIC variant is its modularity.

318 Macintosh BASIC by Scot Kamins /| Apple’s new computer uses
a sémicompiled language with tools designed to simplify code writing.
334 Professional BASIC by Donald P. George / Providing both sup-
port for the 8087 coprocessor and an array of debugging aids, this pro-
gramming system makes BASIC a serious 16-bit tool.

344 BASIC-09 by Brian Capouch / A structured, incrementaily com-
piled BASIC for Motorola MC6809-based microcomputers.

351 Soviet Microprocessors and Microcomputers by Ruth
Heuertz | A review of Soviet literature indicates that most microcomputers
in the USS.R. are based on older American miCroprocessors.

365 Toward Standardized Video Terminals: ANSI X3.64 Device
Control by Mark L. Siegel | A set of codes that promises to alleviate
incompatibility.

379 A VIC-20/Commodore 64 Terminal Emulator by John P.
Russo I This versatile program puts you in touch with mainframes.
422 Speclal Aprll Supplement /| A potpourri of features, including a
preview of the Smart Blankie diurnal environmental control system.
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A Call for Ethical
Standards for Personal
Computer Magazines

As areader and a consumer, you have the right to know whether you can
rely on the honesty and objectivity of articles in this and other personal com-
puter magazines. Some common but unpublicized practices in this field raise
serious ethical issues and can compromise a magazine’s integrity. We want
to inform you of these practices and to state our policies on them.

No “Editorial” Discounts for BYTE Staff Members

Some computer manufacturers and public relations agencies offer editors
of personal computer magazines discounts of as much as 50 percent on both
equipment and software. As a result, informed readers must wonder if a
glowing article on a new computer was inspired by an honest evaluation
or feelings of profound gratitude.

Discounts on hot new computers are a serious temptation for people who
are as interested in computers as BYTE editors are, but we can't accept
anything more valuable than a meal. We simply don't think that we or anyone
else could remain objective after receiving such a favor.

Although staff members are not allowed to accept the loan of any equip-
ment for their personal use, the magazine itself will accept long-term loans
of single computers of each make in order to run software written for them.
This policy applies equally to all manufacturers and is intended to help us
extend coverage to more machines than we are able to buy. We return review
machines unless the manufacturer offers to extend the loan to us, which
seldom happens. To date, we have returned review disks of software, but
the volume is now so enormous that we are considering keeping disks unless
the publisher specifically requests return.

No Expense-Paid Trips

On occasion, BYTE receives invitations to send an editor on an expense-
paid trip to a resort, a European capital, or some other almost irresistible
setting for a “press conference.” In principle, we can go on such a press ex-
cursion provided we pay our own way, all our competitors are going as well,
and the trip has a legitimate journalistic purpose. But we don’t believe that
we can write objectively after flying free of charge to Paris or London and
contemplating a new computer through a cloud of champagne bubbles. In
practice, we just don’t go on junkets, not even when told that all our com-
petitors are going and that advertisements will be canceled if we don't go.

No Fat Speaker’s Fees

BYTE staff members can’t take money from advertisers or anyone likely
to be the subject of coverage in BYTE. This applies to remuneration for speak-
ing engagements. BYTE editors can accept paid transportation to the site of
a speech but no fee for the speech beyond an honorarium of $50 or $100.

Disqualification from Stories because of Stock Ownership
No BYTE staff member can write about the products of any company in
which he or she owns stock. For maximum journalistic freedom and objec-
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Editorial

tivity, BYTE staff members should
avoid owning stock in any company
that is part of the industry we cover.

An Author’s Connections
Must Be Clear

Many of the people who are doing
interesting things with computers
work in the personal computer in-
dustry. We want such people to write
nonpromotional articles for BYTE
that shed light on some interesting
aspect of technology, but we require
that the authors’ company affiliations
be stated with the article. This policy
sometimes prevents us from
publishing an article that we like. A
case in point: one author works for
a major manufacturer of personal
computers but is writing as an en-
thusiast about aspects of personal
computing that are not involved in
his job. The manufacturer forbids the
employee to mention the company
name unless the article is job-related.
We can't publish the article without
stating the company name. The
author is caught in between, but we
value this policy more than any
single article.

No Favoritism to Advertisers
in Editorial Coverage

We write about products when we
think that our readers will find them
interesting. Decisions about editorial
coverage are made without regard to
whether related advertisements have
been or will be placed in BYTE. Once
in a great while, an advertiser who
is accustomed to standards different

from BYTE’s will demand so-called
“editorial support” and say that some
other publications provide it and we
don’t. This is particularly awkward
when we are planning to cover the
related product anyway; we don't
want the advertiser to think that we
have bowed to pressure and will allot
coverage on demand.

Editors Determine
the Editorial Themes

Some editors at other publications
have told us that the advertising de-
partment or business office some-
times tells them to do, let’s say, an
issue on “peripherals” Such issue
themes are evidently wonderful
frameworks around which to as-
semble advertisements. The editors
of BYTE determine the themes of its
issues independently. Our issues on
simulation, real-world interfacing,
computers and the disabled, bench-
marks, Smalltalk, and so on, may not
relate as directly to some advertisers’
products as salespeople like. These
themes do, however, attract readers
who are intensely interested in com-
puters. From the business stand-
point, the hope is that these readers
will see and act on the adver-
tisements; reader surveys seem to
bear this out. From the editorial
standpoint, we choose themes based
on their inherent interest and their
appeal to our readers.

No Privileged Relationships
with Companies in the Field
Although we enjoy working with

companies well in advance of prod-
uct announcements, we are glad that
BYTE's welfare doesn’t depend on the
cooperation or the success of any
single company in the industry. We
prize our independence, our objec-
tivity, and our freedom to cover what
we choose in the manner we choose.
This is not to begrudge any com-
pany or companies their success or
to say that machine-specific publica-
tions are necessarily bad. Never-
theless, we enjoy being exempt from
the whole set of ethical issues con-
fronting magazines that cover a single
computer or a single company’s com-
puters. We can state our opinions
without wondering what The Only
Company will think. We can point
out that The Only Machine has too
little memory or a comparatively
weak central processing unit or a
power supply with hardly a milli-
ampere to spare. Machine-specific
magazines risk the loss of readers if
they point out too many faults in The
Only Machine. We serve our readers
by pointing out all the faults we find.
The BYTE policies described above
are nothing more than your due as
areader, and you may have believed
that such policies go without saying
at every magazine. But this is yet
another area in which this young in-
dustry lacks standards. We pledge to
do our best to safeguard our editorial
integrity and to serve your interests
as a personal computer user, and we
call upon other magazines to do so

as well.
—Phil Lemmons, Editor in Chief

FUTECH 2000 SERIES
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quality, sleek style S-100 bus main frame.

® Front panel LED display for TIME/DATE and temperature

* Heavy duty power supply meeting todays standards for
multi-user multi-tasking high speed CPU applications...
* A variety of front panels for floppy and winchester

* Synthesized warning voice indicator...
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The Chameleon by Seequa does everything an IBM  lets you run any of the

PC does. For about $2000 less than an IBM. thousands of CP/M-80® programs available. It comes
The Chameleon lets you run popular IBM software  complete with two of the best programs around,
like Lotus® 1-2-3™ and Wordstar.®t has a full 83 key Perfect Writer™ and Perfect Calc.™ It's portable. And
keyboard just like an IBM. Disk drives like an IBM. And you can plug it in and start computing the moment
a bright 80 x 25 character screen just like an IBM. you unwrap it.
But it'’s not just the Chameleon’s similarities to the So if you've been interested in an IBM personal

IBM that should interest you. Its advantages should, too.  computer, now you know where you can get one for
The Chameleon also has an 8 bit microprocessor that $1995. Wherever they sell Chameleons.

The Chameleon by

SEEQUA

COMPUTER
CORPORATION
8305 Telegraph Road
Odenton, MD 21113

For the location of the Seequa dealer nearest you,
call (800) 638-6066 or (301) 672-3600.
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HeadStart Features:

Size: 15" wide, 11" deep. 10%" high.
Weight: 25 Ibs.
Processors: ZBOA (8 bit) and 8086 (16 hit).

Memory: 128K to IMB depending on model. All models
are expandable.

Disk Storage: 500K to IMB (unformatted)on a 3%”
Micro-Disk

Display: 12" (diagonal) P31 phosphor. non-glare screen.
25 lines x 80 or 132 columns.

Keyboard: Detachable with 105 total keys. An

optional portable version snaps onto the front screen
area for easy transportability.

Disk Operating Software: "“CP/M 80 for 8 bit.

**MS DOS for 16 bit. LAN DOS for multi-user 8 or 16
bit operation.

Networking: Up to 255 HeadStart VPUs may be con-
nected via coaxial interface into one of 2 optional data
storage systems.

Interfaces: One RS449 RS232 compatibie serial port
One Centronics compatible parallel printer port External
data bus. Coaxial communications interface. External
disk I/ interface.

Optional Data Storage Systems: 2 models available. A
I0MB, 5%" system is expandable to 20MB. A 50MB. 8~
system (25MB fixed. 25MB removable) is expandable
to 200MB.

"CP/M is a regystened trademark of Digital Research.
**MS DOS is a reglistered trademark of Microsof,

Intertec’s HeadStart is the
smallest, smartest, fastest, most power-
ful business computer money can buy.

And the most expandable (it’s
networkable up to 255 user stations).

Great Ideas ComeIn

Small Packages.
Instead of three bulky compo-
nents, HeadStart needs only two—the

keyboard and CRT. There’s no need
for a cumbersome disk and processor
cabinet. With HeadStart, it’s all in the
CRT enclosure.

HeadStart’s small but powerful
3% disk drive offers as much storage
as larger 54" disks. Its 8 and 16 bit
processors make software availability
no problem.

And HeadStart’s small size per-
mits easy transportability with no
sacrifice in performance. Each Video
Processing Unit (VPU) comes with its

own easy-carrying handle. A portable
keyboard option is also available.

How Fast Is Fast?

HeadStart's RAM Disk, an elec-
tronic emulation of the typical
second drive, responds up to fifty
times faster than conventional
microcomputers.

Depress a key and you get a
response within a split second. Liter-
ally before your finger leaves the key.

And HeadStart is incredibly power-
ful, too. Up to one megabyte of internal
memory can tackle even the most
sophisticated applications.

Some Ildeas
Are Bigger Than Others.

Because HeadStart is designed to
be both a single and multi-user com-
puter, you buy only as much computer
as you need today.

But as your business grows, it
grows with you.

Each HeadStart Video Processing
Unit comes with its own memory,
processors, disk and multi-user
interfaces.

Just add a 10 or 50 megabyte
Data Storage System and up to 255
users can share a common data base
inan incredibly powerful, multi-
user network

HeadStart is available in three
different models. All offer full perfor-
mance, transportability, and are easily
expandable.

Unlike conventional, single-user-
only computers, HeadStart is here
today with the designed-in technology
to be here tomorrow.

So get a HeadStart on the other
guys. For more information, call (803)
798-9100 or write: Intertec, 2300
Broad River Road, Columbia,SC 29210.

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

IBM ANNOUNCES PORTABLE COMPUTER, PC CLUSTER, AND NEW VERSION OF SYSTEM 9000
IBM has introduced its own transportable version of the IBM PC. The IBM Portable Personal Computer
(PPC) includes 256K bytes of RAM and a single disk drive for $2795; a second drive costs $425. The
PPC includes five expansion slots to add optional printer and communications ports, but it includes a
built-in 9-inch amber graphics monitor and interface for a color display. The PPC measures 20 by 17 by
8 inches, weighs 30 pounds, and includes a carrying case. While the PPC runs most software written
for the PC, it can’t run programs that are available only for MS-DOS 1.1 or that require an external
monochrome monitor.

IBM also announced products that allow up to 64 IBM PCs, PPCs, PC XTs, and PCjrs to be
interconnected. Each computer needs a $92 Cluster Program license and software, cables, and an
interface device to the cluster. For the PC, PPC, and PC XT, a $375 Cluster Adapter can be installed in
one of the expansion slots. A $400 Cluster Attachment fastens to the side of the PCjr entry level
model, but because of power-supply limitations, it cannot be used with enhanced versions unless the
disk drive, modem, and/or printer interface are disconnected. IBM says it will eventually offer a cluster
interface for the enhanced PCjr; the other cluster products will be available in May.

A 9-foot cable connects each computer to a main cluster cable, which can be up to 3280 feet long.
The hard disk on one PC XT or PC with a hard-disk expansion unit can be used as a master file server
for the cluster. IBM sells a $110 cable kit, including two 9-foot cables and a 32-foot main cable, but
says users are free to buy the 75-ohm cable and adapters elsewhere.

IBM also announced the 9002, a new version of its 68000-based IBM CS-9000 Lab Computer (see
February 1984 BYTE, page 278). A base version of the 9002 is priced at $6495, while a four-user
machine with a 10-megabyte hard disk and Microsoft’'s UNIX-based XENIX operating system is $15,960.

Also announced were graphics adapter cards and "image view’’' capabilities for IBM 3270 terminals
and the 3270-PC. IBM says the image view software, which is for host computers, allows images input
through IBM’s Scanmaster to be displayed by 3270 terminals.

Unannounced: |BM is also said to be developing a multiuser computer based on Intel's 80186 chip,
after reportedly abandoning plans to use Intel’s 80286 due to that chip’s production problems.

Perhaps most significant are reports that IBM is developing a proprietary operating environment, code-
named ""Glass.’ A direct competitor to Microsoft’'s Windows and VisiCorp’s Visi On, Glass is said to use
a mouse and include windowing while able to run major application programs. Reports differ on
whether Glass runs under PC-DOS or a proprietary operating system IBM is said to be developing.

FOUR JAPANESE COMPANIES DISCUSS MEGABIT CHIPS AT SOLID-STATE CONFERENCE

Researchers from four Japanese corporations described experimental 1-megabit RAM devices at this
year's International Solid-State Circuit Conference in San Francisco, while conference chairman Peter
Verhofstadt of Fairchild Semiconductor stated that 4-megabit chips were now on the horizon.

Engineers from NTT, Hitachi, NEC, and Toshiba presented papers on 1-megabit chips with access
times as low as 90 nanoseconds and on-chip error-checking and error-correction circuitry. The NEC
design was laid out in a 128 by 8-bit configuration. NEC also discussed a megabit EPROM. Despite
these experimental results, production of megabit RAMs is probably still several years away.

National Semiconductor and Texas Instruments presented papers on single-chip 1200-bps modems
that respectively met Bell 202 and 212 standards.

ROSE BOWL SCOREBOARD SNAFU DONE WITH PORTABLE COMPUTER

During January’s Rose Bowl, a scoreboard prank by two CalTech students was made possible by two
computers and radio modems. The students, who are now being prosecuted for trespassing, used an
Epson HX-20 notebook-size portable computer with an RF modem to tap into an 8086 breadboard
they’d attached between the scoreboard and its operators. The students put several messages on the
scoreboard’s scratch-pad area and finally changed the names of the teams to show CalTech trouncing
rival MIT, instead of UCLA beating lllinois. The students later held a seminar called ‘’Packet RF Control
of Remote Digital Displays.”
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FLAT-PANEL DISPLAY WILL COST SAME AS CRT

Binary Star Inc. has developed an incandescent flat-panel display that it says will be available for prices
comparable to the cost of similar-sized CRT displays. The display will have both color and monochrome
versions and can also display three-dimensional images. Flat-panel displays, which are thinner and
lighter than CRTs but offer higher resolution than LCDs, permit greater portability. Binary Star hopes to
begin production late this year.

NYNEX WILL SELL COMPUTERS, PHONES THROUGH RETAIL STORES

NYNEX, the regional operating company that includes New England Telephone and New York Telephone,
will open two retail stores to sell computers, telephones, and other small-business equipment. Included
will be IBM, Wang, and Compaqg computers; NEC and Mannesmann Tally printers; and Tallgrass,
Quadram, and Bizcomp peripherals. NYNEX’s DataGo stores will stress training and in-house service
centers.

NEW DATABASE SOFTWARE FLOODS SOFTCON FLOOR

Although quite a few integrated software packages were introduced or shown at Softcon, a software
trade show held in late February, new database-management software for the IBM PC seemed to
dominate the floor.

Microstuf showed Infoscope, a $225 program boasting speed and user-friendliness. Leading Edge
Products showed its $395 Nutshell Information Manager, which it says is not a true database manager
but is easier to learn and use. ASAP Systems introduced ASAP Five, also $395.

Advanced Business Computing Inc. unveiled Data Spectrum, with on-disk tutorials, for $239.
Metasoft Corp. added several products to its Benchmark integrated software line, including data-
management, spreadsheet, and telecommunications features.

NANOBYTES

Joystick maker Amiga Corp. is developing a 68000-based home computer with a custom graphics
coprocessor. With 128K bytes of RAM and a floppy-disk drive, the computer will reportedly sell for less
than $1000 late this year. . . .Hewlett-Packard is reportedly developing a 9-pound briefcase-size
computer compatible with the HP 150. . . .IBM, Sears, and CBS announced that they are working on a
joint videotex venture. The service would be made available to owners of many personal computers but
will probably not be ready for several years. . . .Ashton-Tate has unveiled a muitiuser version of dBASE II,
its database-management software. . . .Intel has dropped the price of its BPK70-4 1-megabit bubble-
memory subsystem from $199 to $149 (in 10,000-lot quantities). Intel said the price will drop to $99 by
year-end. . . Two companies have announced add-on array processor products for the IBM PC.
Helionetics Inc. has a single-board array processor it says can increase the IBM’s arithmetic speed up to
10,000 times for less than $2000. Mercury Computer Systems introduced the ZIP 3216, a $6000
three-board coprocessor subsystem that can be used with a number of microcomputers and
minicomputers. . . .The National Association of Working Women (9 to 5) said that half of the
pregnancies of VDT operators at a United Airlines office suffered adverse outcomes. The organization
said that of 48 known pregnancies among the 300 persons working there, 24 were problem
pregnancies. Ten to 15 other clusters of VDT operators with pregnancy problems have been reported by
9 to 5, which is seeking investigations into the health risks posed by VDTs. . . .Hewlett-Packard has
introduced ThinkJet, a $495 ink-jet printer. . . .Zenith Data Systems has added five IBM PC-compatible
desktop and portable computers to its Z-100 family. The Z-150 and Z-160 PCs include 128K bytes of
RAM, two serial ports, one parallel port, RGB output, and four IBM-compatible expansion slots, with
prices ranging from $2699 with one floppy-disk drive to $4799 with one floppy-disk drive and one
hard-disk drive. . . .Honeywell announced plans to use the NCR/32, NCR’s 32-bit microprocessor, in a
future computer product. . . .Digital Research Inc. and Motorola Inc. have announced that DRI will
produce a version of Concurrent DOS for Motorola’s 68000 microprocessor. Concurrent DOS, which is
version 3.1 of Concurrent CP/M-86, includes windowing and networking features, multiuser capabilities,
and a "PC mode” that allows most PC-DOS software to run under Concurrent DOS. . . .Diser, the only
commercial maker of Wirth's Lilith, a computer optimized for Modula-2, has stopped production and
hopes to instead develop Modula-2 software for other systems. . . .Kaypro Corp. will sell a notebook-size
computer made by Mitsui. The IBM-compatible portable was developed by a team including Microsoft's
Kazuhiko Nishi, who heiped develop Radio Shack’s Kyocera-buiit Model 100 computer.
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Net results are what you get with PerComNet ”  the

sophisticated. user-installable Local Area Network from

PERCOM DATA CORPORATION.

PerComNet IBM" interface cards are available now o

provide true networking capabilities for IBM and mos! 1BM

compatible personal computers. This includes the sharing

of peripheral devices such as printers, modems. floppy disk

drives, and all PERCOM DATA High Performance PHD

Hard Disk Drives.

PerComNet provides these net results:

- Token passing reliability.

- Built-in 64K FIFO buffer, to speed data transmissions.

- Signal regeneration at each node to eliminate noise,
regardless of network size.

- User installation simplicity.

- Optional NBS encription for data security.

- Support for simultaneous voice/data transmissions.

- Operating system compatibility for MS-DOS ™, CP/M*,
UNIX"™ and uNETix*. uNETix for PerComNet is distri-
buted by Percom Data.

If you want net results = PerComNet s the logical, eco-
nomical and rehable choice PFRCOM DATA has a
PeiComNet OF M | valuation Package® ready for your im
mediate use. The package mcludes all the hardware, and
communications and hle tansler utiities you need lor con
figuring a network of three IBM PC computers. Package
price 1s only $1695

Toorder your evaluation package ot 10 get more information
contact us today!

| PERCOM DATA CORPORATION
11220 Pagemill Road - Dallas, Texas 75243

Name: . Title:

Company:

Address:
Cily e SWes gt - ZIP:
—— I'd like you to send me more information.

- ——I'm very interested, please have your rep call me at
— I'dlike to know more about your HD Hard Disk.

(PERCOM NATA)

CORPORATION

Expanding Your Peripheral Vision

DRIVES -

NETWORKS -°

SOFTWARE

11220 Pagemill Road. Dallas, Texas 75243 (214) 340-5800
1-800-527-1222
‘Does not include operahng system or applicalion sottware
PerConiNet and PHD are trademarks of Percom Data Corporation. - IBM 1s a registered trademark of International Business Machine: » MS-DOS 15 a tradermiark ol Microsoft, Inc
CP-M s a registered rademark of Digilal Research. - UNIX 1s a trademark of Bell Laboratories + uNE Tix 1s a registeced tradirmark of Lanteeh Systers incorpotated
COPYRIGHT Percom Data Corporation 1983 + All prices. and descrptions subyect to change with nohee




000000 TTT$ Ya1om 211oid




Not long ago. three businessmen
met in a coffee shop to talk about an
ideaforanew personal computer.They
made a rough design on the back of a
place mat.

A lot of companies were already
making personal computers, but they
thought theirs just might work better.

The next year. they sold $111 mil-
lion worth of their new computers, the
COMPAQ* Portable and the COMPAQ

It simply works better.

PLUS™, No company in America had
ever grown that fast. Why?

Simply because they offer. in a rug-
ged, portable package, more capability
than most other PC'’s. They're truly
IBM*-compatible. so all the most pro-
ductive software runs as is. They dis-
play high-resolution text and graphics
on the same screen. And they grow.
Expansion slots take IBM-compatible
boards. and a kit converts the COMPAQ

Portable into the COMPAQ PLUS with
its integrated ten-megabyte disk drive.
How does the future look? We look
at it this way: If we came this far on the
back of a place mat. just think of what
we can do now.
For the location of your nearest Authorized
Dealer. call 1-800-231-0900.

©1984 COMPAQ Computer Corporation. COMPAQ® Is a Registered
Trademark and COMPAQ PLUS™ Is a Trademark of COMPAQ
Computer Corporation. IBM®§s a Registered Trademark of Inter.
national B Machines Corp b

omraAa
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In today’s hard disk jungle, Tallgrass clears
a path by offering high performance, integrated
mass storage solutions for the IBM®PC/XT, the
T.I. Professional and related computers.

TALLGRASS INNOVATIVE FEATURES

MASS STORAGE SYSTEMS with formatted
HardFile™ capacities of 6, 12, 20, 35 and 70 Mb,
all with built-in tape backup.

CONVENIENT INTEGRAL TAPE BACKUP
SYSTEM allows rapid tape “image” streaming,
or incremental file-by-file backup and restore on
ANSI standard inexpensive data cartridges,
instead of the usual floppies, video cassettes, or
low-capacity removable Winchester devices.
NETWORK READY and fully compatible with
networks such as PCnet®and EtherShare!"

HIGH RELIABILITY with dual directory and
read-after-write verity options. A dedicated
landing zone, where the read/write heads reside
when the disk is idle, provides data protection
during powerdowns and transportation.

Follow the Tallgrass path to your local computer
dealer and watch your personal computer transform
into a powerful data processing system.

Available from COMPUTERLAND® Entre®
Computer Centers, MicroAge® Computer Stores
and other participating computer dealers.

New!
IBM-XT Cartridge
Tape Backup

World Headquarters: Tallgrass Technologies Corp. /11100 W. 82nd St
Overland Park, KS 06214/913/492-0002  Telex: 215400 TBYT UK

Canadian Headquarters: Tallgrass Technologies (Canada), 1775 Meyerside Drive
Mississauga, Ontario, Canada 14V 1H2 416 673-3244

Furopean Distributor: CP’S Computer Group, 111D
Birmingham, England B276BH  (021) 7073866

Australian Headquarters: Tallgrass lechnolgies (Australia) ) Five Dock Plaza
Suite 1250 Great North Road 7 Five Dock /Sydney, N.S.W. 2040, (02} 712-2010

IBAY 16 a regastered trademark of International Business Machines Corp I'Cnet® s trademark of Orchid Technologs EtherShare 2 s restered trademark of 30 om Corp




Oversimplified?

I read with interest Martin Dean's article
“Simplify, Simplify, Simplify” (December
1983, page 161). Although many of his
points are well taken, I think in his
analysis of command-driven versus
menu-driven programs he simplified too
much.

He condemns command-driven pro-
grams, using the amusing analogy of a
menuless restaurant in which the diner
must describe to the chef the components
of the meal. But Dean fails to see that
command-driven and menu-driven is a
false dichotomy.

A menu is a list of commands. The com-
mands are typically context-sensitive, so
that a “1” at one point in the program
does something different than a “1” at
another point, with the context being
communicated by the menu itself. The
menu lists all valid commands for the par-
ticular context, and the user thus can read
from the menu the command she or he
wants.

A so-called command-driven program
normally (but not always) makes the user
rely on memory (or a help card) for the
command list, and usually also makes
each command unique rather than inter-
preting the command by context: in ef-
fect, the main menu is the only menu,
and it is not displayed.

But not displaying the menu in a
command-driven program is not re-
quired. Wordstar is an example of a
command-driven program, but it lists the
commands in menus until the user
knows them, whereupon the user can
drop the menus. Wordstar constructs
many of its commands by using two char-
acters, with the first character defining the
context and the second the action. (In the
“Opening Menu” (formerly the “No-File
Menu”), the menu defines the context
and the command is a single character.)

I think the Wordstar approach is ex-
cellent: the commands are listed in a
menu for new users, but those who know
the package well can skip the menu and
use the commands directly. To return to
Dean's analogy, customers new to a good
restaurant may go strictly by the menu,
but people who know the restaurant can
successfully request substitutions or even
an entrée not on the menu. Good pro-
grams should allow their users the same
flexibility of response: command menus

<4 Circle 351 on inquiry card.

should be at the user’s discretion, not the
designer’s.

Michael Ham
3110 Alpine Ct.
Iowa City, IA 52240

The Ultimate Allegory

Tom Houston's article “The Allegory of
Software” (December 1983, page 210) was
thought-provoking. After many seconds
of intensive research, I believe I have
developed the ultimate in icon screens—
one that would permit every function cur-
rently imaginable and allow for future
expansion.

I propose that each computer have
screen icons that show a map of a city,
complete with.roads, businesses, and
public services. The area of the city dis-
played would relate to the cost of the
computer, with low-cost systems display-
ing the poor side of town, and high-cost
systems on the rich side of town. Main-
frames would be in large cities, micro-
computers in smaller cities with more
limited services. Sixteen- or 32-bit pro-
cessors would be located on roads with
quick access, while 8-bit machines would
be on back streets. Parking garages would
be provided for hard-disk systems, while
floppy-disk-based system users would
have to contend for on-street parking
space. Systems used by office workers
would probably be in the business dis-
trict, while those used by managers
would probably be located near golf
courses.

Application progams would provide
the necessary services (businesses within
the city) and instructions on how to get
from your office to them. For example, for
accounting you would go to the accoun-
tant’s office, while to build your database
you might go to the library. Advertising
copy would be sent to the advertising
agency, financial spreadsheets kept in the
bank, old files stored in the warehouse,
etc.

To power up the system you would
point to the electric utility. To print your
program you would go to one of the
printers in town, depending on the qual-
ity of work you needed and how much
you wanted to pay. (The poor side of
town might only have low-quality
printers.) Computer programs would be

ordered from the computer store, and
supplies from the stationery store. When
you went to lunch, you would park the
cursor at the restaurant of your choice,
stopping by the answering service on the
way.

For modem communications you
would go to the telephone company, for
mail you would go to the post office, and
high-speed full-duplex traffic would be
via the divided highway. Networked sys-
tems could shift their screens to different
parts of the city, or perhaps to a different
city, where they would have access to that
city’s services. On the other hand, at-
tempting to get too much traffic through
a small system (on a back street,
remember) would result in traffic jams
and excessive delays.

In a big city (mini or mainframe sys-
tem), there would be a wide variety of
services for program development. The
best graphics programs would be devel-
oped at the fine arts museum, while low-
budget ones might be done at the local
high school. Scientific programming
could be done at the college. Low-cost
programs could be developed in the low-
rent district, where overhead is cheap.

There should be provision for general
services as well; traffic cops for multiuser
systems, clean-up crews for old data lit-
tering the streets, a city dump to dispose
of obsolete programs, a towing service for
occasional system crashes, a hospital
where you would take your sick hard-
ware, a city morgue for dead systems, and
a cemetery for old ideas.

The city would probably offer routine
spraying for bugs, but only on the rich
side of town. The poor side of town is
more likely to have detours (program
patches) than the good side of town, and
more potholes for your program to get
lost in. The better systems, on the rich
side of town, would have empty lots for
future expansion, while the poor side of
town would be too congested and
wouldn’t have room for expansion with-
out demolishing some older programs.

These icons represent everyday occur-
rences for most people, rendering their
computer experiences lifelike. Hardware
failures could be represented by such
things as stuck traffic lights or flat tires.
Running a pirated program would lock
up the cursor in the city jail for 30 days.
And with today’s sound effects, you could
even give the cursor a simulated horn, so
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the operator could vent his frustrations
at a stalled cursor. And might not we all
feel on more familiar ground with our
cursor stuck in a traffic jam between
icons, while waiting for the system to
complete a disk sort?

Gary Sanford
Measurement Engineering
POB 1689

Lowell, MA 01853

A TI User Reports

I am a Texas Instruments Professional
Computer user. I read “The Texas Instru-
ments Professional Computer” by Mark
Haas (December 1983, page 286) and I
agree with some of the things the author
said about it. It does stand a good chance
of surviving in this competitive field.

I have the BASIC version 1.1 and Easy-
writer 1.1. The BASIC version 1.1 does
have its faults, as the author described,
but it suits my needs. I am a 14-year-old,
high school freshman, and I am very
much into computers. As you mentioned,
the “motor” function (the Ctrl-Alt-Del
command) does work to start the system
over again. You don’t have to turn the
machine off and then back on again.

I have found that if I try to buy some-
thing from T1, it takes a long time to get
a delivery. For instance, I had a new fan
put in this machine because the one it
came with was too noisy. I learned that
TI put the noisy fans in because they
didn’t have the quieter ones. It took
almost three months and at least a dozen
calls to TI to get the fan delivered.

At the place I bought the Professional
Computer, the service is not the best. The
salespeople don’t know how to operate
some of the hardware nor some of the

software. I went to look at the Omni 850
printer and they couldn’t get it to work.
I think it is awful that many salespeople
do not know how to operate some of the
things they are trying to sell.

Right now I am waiting for delivery of
TI's 300/1200 internal modem and the
software that comes with it. The salesper-
son I ordered it from said it wouldn’t be
in until February 1984. I can understand
that it takes some time to send it, but I
think three months is ridiculous (I
ordered it in November).

Overall, I think the Texas Instruments
Professional Computer is excellent, but
the support and service could be greatly
improved. Maybe after the computer has
been out for a while, they'll get all the
bugs straightened out.

David Solomons
11 Dalewood Ln.
Kings Park, NY 11754

Expanding? on the PC

I would like to bring to your attention
two omissions regarding Persyst’s Time-
Spectrum product that appeared in Mark
Welch's article “Expanding on the PC”
(November 1983, page 168).

In table 14, on page 176, the listing for
the Time-Spectrum board does not in-
dicate that a print-spooler package and
parallel port are available for the product.
Persyst’s Time-Spectrum product includes
a print-spooler package called “Wait-Less
Printing,” a RAM-disk simulator program
called “Insta-Drive,” a clock, one serial
port, and one parallel port.

I think your readers would also find
Persyst’s DCP-88 front-end “soft” com-
munications board to be of great interest.
With this product and the communica-

tions software available from Persyst,
users can support HASP, 3780, and 3270
communications on an IBM PC, PC XT,
Columbia desktop and portable, Com-
paq, and other IBM PC look-alike
products.

Ralph Bond

Persyst/Personal Systems Technology Inc.
15801 Rockfield Blvd., Suite A

Irvine, CA 92714

I note that the article, “Expanding on
the PC” did not include the expansion
boards of Sritek Inc., which were men-
tioned in BYTE a few months ago. I
wonder if you know something I don't.
Because I am considering buying one of
Sritek’s boards with a 16- or 32-bit pro-
cessor, and because they are very expen-
sive, I would appreciate it if you could
pass on any negative comments you
might have heard about these products.

R. D. Small

University of New Brunswick
Dept. of Mathematics and Statistics
POB 4400

Fredericton, New Brunswick
Canada E3B 5A3

Mark Welch responds:

Unfortunately, information on some prod-
ucts was not available to me at the time the
article was written, and I simply missed other
products. The latter was the case for Sritek’s
Microcards, which were mentioned in Sudha
Kavuru's article “Modular Architecture” (June
1983, page 194). As far as I know, the com-
pany is producing the boards; a review of the
16032 Microcard is planned for a future issue.
Readers interested in Sritek can write to them

DATA TRANSFER PROBLEMS ?

e Allows 2-way transfer.
e Quick, reliable, and inexpensive.

® Avoids serial communication protocols.
e Needs only one system to transfer data.
e Converts source code and data files.

467 Hamilton Avenue, Suite 2, Palo Alto, Calif. 94301

VERSIONS
Auns On Reads/Writes
CP/M -+—»|BM 3740
CP/M -s«—»DEC RT-11
CP/M-86 -=—» I|BM 3740
CROMIX <a—»DEC RT-11

DEC RT-11 «—»CP/M
MS-DOS  «=—» IBM 3740
TRSDOS |1* —CP/M
TRSDOS || «—»DEC RT-11

PRICE $350 °*$249

Requires 8" floppy drive.
(415) 324-9114 TWX: 910-370-7457
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‘“We bought an

IBC Middi Cadet "
because no other
system could do

H 33 Sue Kardas
e jo 2 Director of Career Training

Burlington Area Vocational-Technical Center

“When the Burlington Area Vocational-
Technical Center needed a multi-user system
for student training, we considered many
multi-user systems, but in demo after demo
there was too much of a user delay.

Then IBC contacted us, and offered to
demonstrate the Middi Cadet's multi- user
capabilities-we were skeptical, but we gave
it a try.

First, the Middi Cadet ran 9 users doing word
processing without any delays. As a second
test, we had the Middi operating 3 terminals
each on word processing, accounting and
BASIC programming. Again, no user delay.
This was the multi-user, multi-tasking system
we had been looking for.

With the Middi Cadet, we got a higher speed
Z80B processor, a very fast hard disk drive
and enough memory to do the job (512K
Bytes).

On top of that, we felt that we got a very
good price from an excellent vendor. Our
system was delivered and installed two
weeks later. Since then we’ve been so pleas-
ed with the Middi that we're planning to buy
another. With two systems providing 18 sta-
tions we will be equipped to offer training in
all aspects of information processing.”

Circle 468 for Dealer inquiries. Circle 469 for End-User inquiries.

The Middi Cadet is a 10 user system that in-
cludes a 6MH5, Z80B CPU; 256 fo 512K Bytes
of RAM memory; a 20 MB, 5% hard disk
drive and a one megabyte 5% floppy disk

drive.

For more information on the Middi Cadet,
see your local IBC dealer.

To locate the dealer nearest you, call or
write:

OUTSIDE THE USA

mnlegfaled Business Computers

21592 Mairilla Street
Chatsworth, CA 91311
(213) 882-9007 TELEX NO. 215349

WITHIN THE USA

IBC/ DISTRIBUTION

1140 36th Street, Suite 212
Ogden, Utah 84403
(801) 621-2294
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'Ib every software developer who'd written off portability as
an impossible dream, Digital Research humbly announces a few
monumental breakthroughs.

We not only offer languages that are portable from 8 to 16 to the
32-bit chips of the future, they're portable across all popular operating
systems, too. What's more, we supply the broadest range of quality
languages and development tools available today. And will tomorrow.

So rest assured. Whether you design applications at a major
corporation, plan to become a major corporation or just qualify as
a hobbyist, you only have to write it once.

Simply pick the Digital Research language that's night for you.
From Personal BASIC™to Digital Research FORTRAN-77" The newest
member of our remarkable family.

'Tb complement languages, we offer a complete workshop of
development tools. Our Display Manager and Access Manager™
simplify the design of screen displays and data bases. So you spend
less time and effort.

If you write in COBOL, our Animator“source level debugger
will get your software running in record time.

\ And for programmers skilled with IBM mainframe
= SPF, we offer micro/SPF™ An editor that helps turn
NS your invaluable experience into valuable new
7 software applications.
At Digital Research, we Work as hard for you
jpﬁ after the sale as we do to get the sale. With backup
like quality documentation, software updates and
a phone line to our technical support team.
With so much productivity and service to draw
on, it's small wonder IBM

chose our languages for
Ny epusmrodll (10 DIGITAL
new IBM 3270/PC. RESEA RCH
For more information, [ mputers
call your IBM representative.

Or, for the Digital Research retailer nearest you, call
800-227-1617, ext. 400. In California, 800-772-3545, ext. 400.

micro/SPF i a trademnark of Phaser Sy Inc. Animat a\szvdIIOOBOLa:trahmdMaoFous.LﬁBM a registered trademark of international Business Machines Corporation.
MWMWWWWWW&WMWdWMROlQSADdthseard'llmAlmrsevved
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CERTIFIED ERROR FREE

QUALITY
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

SENTINEL

~ AL

--Illll\\

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

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
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The Professional’s Diskette — ldeal for Personal Use.
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at: 10230 Brecksville Rd., Cleveland, OH
44141.

Capital Equipment Corporation's CEC
01000 expansion card also was not included
in the listing. This $395 card allows the IBM
PC to interface to the IEEE-488 GPIB bus.
(Capital Equipment Corp., 10 Evergreen Ave.,
Burlington, MA 01803, (617) 273-1818.)

Computer Technology Innovations has gone
through a number of changes not reflected in
the article. The firm changed its name to
Univation and no longer produces the
ISCDA-0 serial board (page 1) or the IMF-
APGC and ISC5A multifunction boards (page
176). In addition, the price for the IC5/8C disk
controller (page 172) is now $199, not $175.
Univation's new address and phone number
are: 1037 North Fair Oaks Ave., Sunnyvale,
CA 94089, (408) 75-0180.

More Array Capabliities

“Array Capabilities for dBASE II” by
Charles O. Hartman (November 1983,
page 552) was a pleasure for me to read.
The author presents a clever solution to
the problem of programming languages
that don’t provide convenient array
constructs.

There is at least one other way around
the problem: namely, to use the vector
power inside database-management sys-
tems (especially those quoted as rela-
tional). This solution offers the gigantic
size of a vector defined as a file, but it is
relatively slow compared to main mem-
ory and uses one file when so few are
allowed to be opened simultaneously
(two with dBASE).

Paul-Andre Des Jardins
Management Sciences for Health
1 Boul. Mohammed V

Rabat, Morocco

To Err Is Human

Douglas Davidson introduced his
“forgotten sort” (“Address Calculation:
The Forgotten Sort,” November 1983, page
494) in your Technical Forum. He argues
that the sort works in time proportional
to the number of items to be sorted [0(n))].
On page 498, he states that the “full math-
ematical treatment (of his claim) is unnec-
essary.” It is indeed unfortunate that he
did not attempt the full mathematical
treatment. If he had, he might have dis-
covered not only that his algorithm fails
to sort in the time he claims, but that, in
fact, no sort can work in time less than

4= Circle 327 on inquiry card.




Number One Add- On Products for IBM PC

The Multifunction Cards
that let you get the most
out of your IBM PC.

AST Research Number One Add-Ons let you
realize the full potential of your IBM PC or PC-
XT without wasting valuable slot space. By
combining your memory and input/output
requirements on a single card, you can take
advantage of more of the capabilities IBM
designed into the PC, while leaving space for
future enhancements as they are introduced.
AST Research multifunction boards can add
user memory from 64K to 512K to your PC
bringing your PC memory to its maximum of
640K. You also receive the added features of
serial ports, paralilel ports, a clock calendar,
game adapter port, and SuperPak™ — the
utility diskette with the most powerful disk
emulator and print spooler software available.

SixPakPlus™ — Up to 384K memory, serial
port, printer port, optional game port, and
clock calendar on a single card.

1/0 Plus lI™ — Up to 2 serial ports, optional
printer port, optional game port, clock cal-
endar on a single card. No memory.
MegaPlus II" — Up to 512K memory, upto 2
serial ports, optional printer port, optional
game port, and clock calendar on a single
card.

ComboPlus™ — Up to 256K memory, serial
port, printer port, and clock calendar on a
single card.

Communication Products — Other AST Re-
search Number One products include system
enhancements and mainframe communica-
tions products such as 3270 SNA and 5251
terminal emulation, 3780 RJE support and
AST-PCnet™ — the Local Area Network spe-
cifically designed for the IBM PC.

AST Quality

All AST Research multifunction boards come
with the AST "Plus" — our unsurpassed repu-
tation for quality, reliability, after-the-sales
support, and overall design excellence —
which give our products the best price/per-
formance ratio in the industry.

AST Research Number One Add-On Products 7
are available at Computeriand, Entré, Busi-
nessland and other computer stores world- / Br

wide. Contact AST Research, inc. for the
dealer nearest you. (714) 540-1333/863- RESEARCH INC,
1333 TELEX: 295370ASTR UR

PCnet is a registered trademark of Orchid Technology, Inc.
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n times the log of n [0(n log n)]. A proof
of this "forgotten” truth can be found in
any introductory text on algorithms (e.g.,
Horowitz and Sahni: Fundamentals of Data
Structures, or Knuth: The Art of Computer
Programming). Furthermore, the method
of sorting in question does have a name
(hash coding) and is well known. Itis not,
in any sense of the word, "forgotten”
(except perhaps by BYTE and Mr
Davidson).

I can forgive Mr. Davidson for not
knowing these facts. He is, after all, still
in high school. However, I cannot forgive
you, a well-known journal, for publishing
such misinformation under the guise of
a "technical forum.”

Greg W. Scragg
Williams College
Williamstown, MA 01267

Douglas Davidson replies:

In reply to Mr. Scragg’s criticism: I cannot
and will not claim that the algorithm pre-
sented will require time proportional to n for
any possible condition of the input. In fact,
1 believe that the article clearly states that this
algorithm requires a uniform or near-uniform
distribution of the keys for efficient operation.
With this proviso, it seems to me that the al-
gorithm operates in time proportional to n,
and, in any case, that the program presented
executes in a time proportional to the value
of the variable N; I present in my postscript
an argument that may be convincing. These
theoretical considerations, however, obscure
the main point of the article. Both the place-
ment of the article in an enthusiast magazine
and the presentation itself should make it clear
that my purpose was to present a practical
technique to amateurs like myself who like to
write programs but don't like to sit around and
watch a bubble sort grind out a hundred ele-
ments. The sort presented is, in practical
terms, fast; I consider this, rather than any
theoretical arguments, to be its ultimate
Justification. The use of the word "forgotten”
is perhaps unwarranted, but it is based on the
fact that in seveml years of reading the
literature of hobbyist and personal computing,
I have seen many references to slower (bub-
ble, Shell, etc.) and more complex (shuttle,
quicksort, etc.) sorts, but none to this par-
ticular algorithm. If it is, as Mr. Scragg im-
plies, widely known among computer sci-
entists, then they have not communicated it
to us amateurs. To recapitulate: the article
presents a fast sorting algorithm for practical
use, embodied in a progam that can be seen
to operate in time proportional to n; any

22 BYTE April 984

theoretical carping, even if true—and I sub-
mit that it is not—is essentially irrelevant. I
apologize for any misunderstanding I may in-
advertently have caused.

P.S. It seems reasonable to conclude that the
question of linearity rests on the number of
passes through lines 160 to 180, as the other
portions of the program are fairly straightfor-
ward. If the expected number of passes
through lines 160 to 180 per list element is
not a function of n, then the expected time
taken by the program will be proportional to
n. But the number of passes through these
lines required by an element is purely a local
property of the arnay A%, and so can depend
only on the density of nonempty elements in
A%; but this density varies from zero to (in
this case) 1/2.36 and is not a function of n.

More Worrles

I enjoyed the two articles about the new
HP 150 personal computer and its devel-
opment (October 1983, pages 36 and 51).
After following this growing industry for
the last 11 years, I finally feel that there
is a machine on the market that meets my
demands.

One comment about the HP touch-
screen. Imagine the following situation:
you have a disk in the drive holding a file
with your bank statements and you are
about to update them. A database pro-
gram that makes heavy use of screen
touch keys is up and running. Suddenly,
a fly lands on a screen touch key labeled
“Delete Record” (something not so im-
possible in countries with tropical
climates). You wave the fly away, causing
the function to be activated. Fortunately,
the program asks for confirmation of a
delete instruction by requiring you to
touch a “Confirm” area. The fly, however,
is still buzzing around and lands right
there. If the fly leaves, the record is
deleted; you are now at the mercy of a
real bug. :

Software that makes use of the touch-
screen feature will have to consider rather
strange situations.

Miguel Koren O’Brien de Lacy
Rua Duque de Caxias, ///
18100 - Sorocaba - SP

Brazil

The Estridge interview

I’s too bad you had to ruin your maga-
zine with an interview with Philip
Estridge (“IBM's Estridge,” November

1983, page 88). Two points come out loud
and clear:

He can't type or he would have had an
IBM Selectric on his desk and would have
known where the keys went on the key-
board. (Why didn't he ask his secretary?)

He likes Easywriter! That proves he's
a masochist.

Marvin Konopik

American Embassy

Box 1

APO San Francisco, CA 96356

I found your interview with Philip
Estridge excellent and most of what he
said on the mark. But I feel he missed the
mark on the IBM PC keyboard. The need
to please everyone has, of course, eluded
us all, but you can please somebody. I do
not know anybody that likes the PC key-
board. The keys are unreliable, particular-
ly the *’-"” on all the keyboards I've tried;
the keys are too small for large hands; and
most people would prefer a different plac-
ing of the control keys. Dislike is most in-
tense among professional “key pounders”
who routinely work with other keyboard
layouts.

My point is that IBM seems to ignore
this universal commendation and wave
it away with “you can't please everybody.”’
Since the rest of the machine is a good
effort, a little more recognition of every-
one’s dislike of the keyboard would be
appreciated.

Robert A. Day
628 Nightingale St.
Livermore, CA 94550

Xenix/BASIC Performance

I was most interested in Sam Harp and
Marvin Stone's letter (October 1983, page
20) regarding how slowly the Radio Shack
Model 16 performed.

It seemed obvious from the results
given that the problem is in Xenix or
BASIC. To test this, I ran the same pro-
gram on a 68000 running at 12.5 MHz
with one wait state as an attached pro-
cessor for an Apple II look-alike. My
results were 29 seconds, the same as for
the IBM PC, rather than the 132 seconds
of the Model 16.

Because the 68000 (a Dtack Grande,
from Digital Acoustics) was only doing
the actual math processing and not inter-
preting the Applesoft program, the
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more software packages.
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software packages are available
for the TI Professional Computer.
So with the TI Professional
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spreadsheets, data base manage-
ment or advanced integrated
programs, the best — and best-
selling — software can help you
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consider software alone, you
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hardware, the more you get out
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Popular Computing
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outstanding monitor resolution
and 8-color graphics make best-
selling programs like Lotus
1-2-3™ sharper, easier to work
with. And the fact that you can
put three times the graphic in-
formation on your screen — in
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programs. For best-selling
word processing pack-
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keyboard is a
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QOur sharp, 8-color graphics give your displays
even more visual impact.
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language interface program.
NaturalLink lets you access
information from subscription
data base inquiry
services, such
as the Dow
Jones News/
Retrieval®

service, in plain English. So you

don’t have to memorize special

codes to get the outside informa-

tion your business depends on.
TDs revolutionary development
of speech recognition is another
way TI helps you get the most

m your software.

Leading third-party software
suppliers are developing new
programs to take advantage of
TI% speech technology. In early
1984, with Speech Command,™
you'll be able to say things like,
“Inventory analysis, please,” and
have a spreadsheet displayed in-
stantly on your monitor. Voice-
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results are much slower than would
otherwise be the case. Using the 68000
alone would reduce the time for the
benchmark to less than 10 seconds.

Perhaps the problem is an inappropri-
ate use of a high-level language to imple-
ment Xenix/BASIC. The obvious result is
a crippled system. It is certainly possible
to run the 68000 to produce benchmarks
two or three times faster than any other
personal computer currently on the
market. This will become very obvious as
soon as someone releases a well-designed
BASIC for the Model 16.

Eric Lindsay

5 Hillcrest Avenue
Faulconbridge NSW 2776
Australia

Novices and the Morrow

As the owner of a Morrow MD-3, |
must take issue with Tom Wadlow’s views
regarding the purchase of this computer
by novice users (“The Morrow Micro
Decision,” October 1983, page 306). The
author’s contention that the software is
not suitable for novice users creates the
impression that the beginner would have
a great deal of difficulty using the
software.

I d4m a relative novice to computers,
with only minimal experience using an
Atari 400 with cassette interface, and
(was) a complete novice in the use of flop-
py disks for software application. With
total time on my system now at perhaps
40 hours, I feel that all of the software is
accessible to and usable by me, with the
exception of the uninstalled (read
unlicensed) Quest Accounting software.

The Morrow Pilot software took the
confusion out of making backups for the
operational software and allowed installa-
tion of CP/M on all of the working disks
without any problems whatsoever. [
merely followed the directions in the
Morrow documentation and the menus
presented themselves on the screen. The
documentation for Logicalc admittedly
does not have much in the way of a
tutorial; however, this menu-driven
spreadsheet is much faster to learn than
Supercalc (I was shown this subsequent
to my exposure to Logicalc), despite
Supercalc’s rather extensive tutorial.
Supercalc is perhaps a more powerful
program, but for the occasional user,
Logicalc has my vote for being user-
friendly.

Circle 398 on inquiry card. amp



3LU CHIP

PORTFOLIO MANAGER

FIRST CLASS SOFTWARE

Keeping track of your stock
market investments can be
time consuming and
confusing. Blu Chip Portfolio
Manager, your broker on a
disk, helps you watch your
portfolio grow.

Now you can have the ability
to create hypothetical
transactions before

XOR

CORPORATION

FOR IBM* PC AND COMPATIBLES

M

Biu Chip gives you the tax
consequences of your next
buy or sell decision with
spreadsheet capabilities and
instant portfolio retrieval.

Your investments are
important. They deserve First
Class Software by Xor
Corporation.

Biu Chip Portfolio Manager
at fine computer stores near
you.

IBM is a registered trademark of International Business Machines Corporation.

5421 Opportunity Court

Minnetonka MN 55343




Circle 388 on inquiry card.

|

=

TECHNICAL INFORMATION (602) 842-1133
Call for programs not listed. We will try to meet or
beat any legitimate price for CP/M or IBM PC
Software.Most disk formats available,

DATA BASE MANAGEMENT SYSTEMS

UNBEATABLE PACKAGE PRICEN
DBASElNl + Instruction Book “Using
DBASEN", Extra Disketie with Dbase
Accounting, Mail list and Inventory
Programs- For IBM PC and CP/M.

Call for our special price.
Fox and Geller Quickcode ........
B+SORT.........

Condor It .
NWA Statpack
TIM IV . AR 1o P Y
INfOSRAN civiieeoiisnaminserisirsns
PFS File

RBASE 4000 .

Personal Pearl

Fast Facts for IBM PC
WORD-PROCESSING
Wordstar,Mail Merge, Spellstar index . . §389
Wordstar . 2

Mail Merge or Spell SHar e
Microsoft Word W/Mouse .........
Word Perfect . s,

Voikswriter for IBM PC .. $1158
Wang Spelichecker . . ciiaeee.. 338
Metasoft Benchmark .............. 265
Multlmate...._.... 205
Peachtext 5000 ........ 219
SPREADSHEETS

Calcstar - IBM PC Spec Sos Others SH
Supercalc II . 59
Supercalclll 1'0‘
Microsaft Mul1lplan ................. $158
ACCOUNTING

TCS. Equivalent of Peachtres - Specially
Augmented By Warehouss Software
Customized For Your IBM PC Terminal
and Printer - GL..RR. PA, AP, GP/M, for
PC XT, DOS 1.1
Each Module ITI' Fur All Four $278
CYMA , £
Peachtree GL ‘AR, ‘AP E
Home Accountant Howardsott ....... 95
Real World, GL, AR, AP, PA . each $380
TRANSFER PROGRAMS ses

Move-It.. S
Mucrostuﬁ Cruaalalk .. 53108

Besl Price In LS. hl' HI F\‘J or Clones
Multl‘l'uncllnﬂ Board—Includes Async
Adapter, Paralisl Mlp‘llf Ciock with

battery back-up and Software, BAK

Memary Expandable to 3848

1 year warranty ..., Sl $265
LANGUAGES
Lifeboat C Compiter .............. 2985
Microsoft C Compiler ............. $335
Microsoft Pascal Compiler ........ 3245
Microsoft Basic Compiler ......... $285
Microsoft Basic Langu. age 250
CBASIC 86 for IBM 165
CBASIC CP/M-80 co.... 800

16 Pounds of IBM PC DOS Gu atible

Enrﬂ;t:mlsﬂﬁmpuw‘l-lypmon- Dise

5 = are

LiNESBE0 s cinanisss Sale $2685
FOR PC DOS
Norton Utilities ., ,.................. 588
Copy 1l POk a i s et s e by 34
Prokey . .... 558
Howardsott Tax Preparer 84 . $215
Microsoft Flight Simulator . L. 538
HARDWARE
Hayes 1200 Modem . cieeee.. S4BS
Hayes 12008 Modem 430
Anchor Signaiman 1200baud Modem.$285
Plantronics Color + Board 365

Koala pad for IBM PC................ $B8

Quadram Color i Board ........... $188
256 K Ram Board ... 299
Princeton RGB Hi-Res Monitor .... $485
Gemini 15X, 10x Printers . .C

all

Corona Computer Port. or Desk Top Call
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As far as the terminal goes, most
dealers I spoke with echoed the author’s
concerns that the Lear-Siegler terminal is
very poor; each of them recommended
the Freedom terminal, which appears to
overcome all of the inherent problems of
the Lear-Siegler.

I researched the midrange computer
market for almost six months before pur-
chasing the Morrow and I became con-
vinced that this computer offered the
most value and highest quality within
this price range. My use of the computer
in the past weeks has shown it to be
everything I expected. It would be a
shame for novice users to be scared away
from such a fine product strictly because
of the lack of a tuturial in two of the soft-

ware packages.

Steven D. Edgett
541 Shasta Way
Mill Valley, CA 94941

Buyers Count Doliars

In the interview with the Macintosh
design team (February, page 58), Steve
Jobs appears to be hung up on the IBM
video-board chip count. Great; as an
engineer, I, too, appreciate an elegant
design. Unfortunately, the Macintosh
design elegance does not seem to be
reflected in its price tag. It remains to be
seen whether the mouseketeers of Bandly
Drive have a winner or are once again a
day late and a dollar long.

Steve is quoted as saying of the IBM
video card, ”...it basically does
nothing. And it doesn’t even do that very
well” Wrong, Steve, it does something
very well—it sells like hotcakes.

The bottom line is that engineers and
hackers count chips but buyers count
dollars, the number of available pro-
grams, and quality of support. At $1500,
the Macintosh could have been named
the Volkslisa, but at $2500—ho hum.
With all the choices, I tlunk I'll just shop
around.

Joseph N. Mente

Federal Signal Corp.
2645 Federal Signal Dr.
University Park, IL 60466

On Fixing Things

After reading Tim Field’s article “The
IBM PC and the Intel 8087 Coprocessor,
Part 2: Interfacing to IBM Pascal”

(September 1983, page 331) about using
the 8087 in the IBM PC, I must ask, what
is going on at IBM and Microsoft? Why
must Mr. Field and all those who follow
his apparently comprehensive instruc-
tions have to do so at all?

Is it so difficult for Microsoft, the self-
proclaimed “standard,” to add an 8087
library to its compiler? Years ago North
Star obtained excellent performance by
using a math chip. Digital Research pro-
vides 8087 libraries with Pascal MT +.

Why would anyone want to add
FORTH-like routines to do arithmetic?
Why doesn’t IBM put some time and ef-
fort into providing a decent compiler for
its hardware?

While I can understand Mr. Field's need
to use two real storage units to store one
real number, I pity the programmer who
has to modify the code later.

It is as important that BYTE comment
about incomplete products (such as IBM
Pascal) as it is for BYTE to indicate how
to get around the associated problems.

Mike Draper
Raxco Ltd.

18 Cowdy St.
Kingston, Ontario
Canada K7K 3v7

Microcomputer Study

At the Public Management Institute
(PMI) of George Mason University, we are
beginning a study on the use of micro-
computers in the public sector. The pur-
pose of our study is to establish basic in-
formation on both the uses to which
micros are put in the public sector and
management approaches to dealing with
the introduction of micros in government
offices.

If any of your readers have had experi-
ences planning for, using, or managing
microcomputers in a public-sector en-
vironment (excluding educational institu-
tions), we would like to hear from them.
All information provided will be kept in
strict confidence and contributors will
receive a copy of the study report. We
may be contacted at the following
address:

Microcomputer Study

Public Management Institute
George Mason University
4400 University Dr.

Fairfax, VA 22030

In the longer run, we hope to build on



Selt-dFENSE
for EDP managers.

The micro invasion
has begun. And, chances
are, you've now got a lot of
different people in a lot
of different departments
using a lot of different
micros.

Now there’s a way for
you to control and maxi-
mize the benefits of all the
different micros in your
domain.

Fight back with dBASE II®

dBASE II is the relational database
management system from Ashton-Tate
that enables you to manage your micro-
based corporate data resources with the
high level of consistency and sophistica-
tion you've enjoyed with mainframe and
minicomputer systems.

Armed with dBASE II and the
dBASE II RunTime™ program develop-
ment module, you can write programs
which will enable micro users in each
department to “do their own thing” while
creating complete database consistency
throughout the company.

dBASE II is a powerful, flexible way
for you to effectively manage the micro
proliferation.

Circle 40 on Inquiry card.

Help is here.

If you'd like to know more about
how dBASE II and RunTime can help you
win the micro management battle, contact
AshtonTate today. 10150 West Jefferson
Boulevard, Culver City, CA 90230.

(800) 437-4329, ext. 212. In Colorado
(303) 799-4900. In the U.K. (0908) 568866.

ASHTON-TATE

dBASE Il is a registered trademark and RunTime is a trademark of Ashton-Tate.
Suggested retail price for dBASE Il is $700.
© Ashton-Tate 1984
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Letters

the experiences gathered for this study to
establish a national information-sharing
network for public-sector institutions that
will enable public agencies to secure in-
formation and assistance with the task of
microcomputer implementation.

John W. Ostrowski
George Mason University
Fairfax, VA 22030

Turbocharging

The January 1983 issue has a nice list-
ing of benchmark timing figures for the
Sieve of Eratosthenes program (“Eratos-
thenes Revisited: Once More through
the Sieve,” page 283, by Jim and Gary
Gilbreath). Having recently brought up
an 8-MHz Slicer computer (using the
80186) running CP/M-86 and a just-
acquired copy of Borland’s Turbo Pascal,
I thought the time had come to do an ex-
periment. I was somewhat staggered by
the results:

Load Turbo from 8-inch single-sided,
single-density disk: 12 seconds

Load Sieve into Turbo: < 1 second

Compile into Com file ready to run:
0.1 second!

Execute 10 iterations: 6.2 seconds

Bytes of code compiled: 288

Bytes of data: 8208

Bytes of stack/heap: 62176

The compile time seems to be some 300
times faster than the next fastest shown
in table 3 in the article. The test/demo
program that comes with Turbo Pascal
contains 1200 lines of Pascal programming
and compiles in 12 seconds into a Com
file on this machine.

Edward S. Dayhoff
1618 Tilton Dr.
Silver Spring, MD 20902

The Ultimate Test

The feedback we've received from our
article “An Operations Research Sched-
uling Program” (September 1983, page
549) was gratifying, more so perhaps
because BYTE readers actually were ap-

BYTEWRITER |
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Circle 55 on inquiry card.

plying the program therein to real prob-
lems.

‘However, precisely because other prob-
lems were attacked, several fatal bugs
were uncovered by readers. The main
bug, giving a “"NEXT WITHOUT FOR
ERROR” at line 3760, involved severa'
logic errors; this problem may be patch
by the following changes:

3620 GOSUB 4910: REM - FILTE:

3730 IF FLAG = 0 THEN GOTO 3.

4720 IF RPT=1 THEN HOME:PRIN
PRINT “A GOOD SEQUENCE
IS:”:GOTO 4770

Additionally, you must DELete lines
3890 through 3940, and in lines 4340, 4370,
and 4390, change the variable FL to FG.
These changes should make the program
run correctly.

Walter A. Stark Jr.
POB 372
Los Alamos, NM 0344980

BYTE's Bits

Unique Dolphin Program

A program from Syntauri works with
an Apple II/lle and Mountain Computer’s
Music System to produce dolphin-like
sounds. Dolphin Dialogue is used by a
communications project at the Institute
for Delphinid Research. Researchers there
use this software to investigate language-
like communications with dolphins.

The researchers synthesize sounds
similar to a dolphin’s distinctive whistles
and trills. Program operation is simple:
a sequence of letters entered via the key-
board triggers dolphin-like noises that are
used to make a simple sentence that both
man and dolphin can interpret. The dol-
phins are said to have learned words and
to have achieved a limited understanding
of word combinations. Communication is
now one-way. Future plans call for an
underwater link between the dolphins
and the computer to let the dolphins pro-
duce their own combinations of words.

All profits will be donated to the Cetu-
man Foundation, which funds the Insti-
tute. The program costs $39; $44 overseas.
A poster is $10. Syntauri Corporation is
located at 4962 El Camino Real, Los Altos,
CA 94022, (415) 966-1273.m



The Toughest Statistical
Problems Now Have A
Simple Solution.

ABstat.

Introduce yourself to ABstat.

It’s the simplest solution to your statistical problems. And for
several very good reasons, it may very well be the best statistical data
analysis system on the market.

First, ABstat is comprehensive.

Whether your task is simple or complex, ABstat completes it
quickly and efficiently. With powerful routines analyzing and
manipulating your data. For starters, descriptive statistics for selected
variables. Chi-square, analysis of variance, correlations, cross-
tabulations, multiple regressions, and tests of hypothesis. Just to name
a few.

ABstat is also very simple to use. And it’s fast.

With ABstat, you don’t need to enter a lot of commands to perform
afunction. And that means easier data manipulation, and more control.
Plus, you've got a built-in editor that will simplify your data input. Or
you can read data directly from your ASCII or dBase II files.

What’s more, you don’t need previous computer experience.
ABstat is command driven. And evenif you get stuck on a procedure,
all you have to do is enter a “?” for inmediate help.

ABstat is very much at home on the IBM PC. As well as many
other makes of microcomputers. All you need is a CP/M, CP/M-86,
MS-DOS, or PC-DOS operating system. And a reasonable $395.

Right now, ABstat is solving problems in manufacturing,
marketing, medical research, mining, petroleum, pharma-
ceuticals, and transportation. In major corporations
from Xerox to Quaker Oats and British Petroleum.
And in hundreds of small businesses, too.

One last bit of information. If you call
1-800-255-5550, ext 310, you'll get a free
ABstat brochure and the name of your nearest
ABstat dealer. Or write us at P.O. Box 191,

Canon City, CO 81212, (303) 275-1661.

AndersonBell

TURNING INFORMATION INTO INSIGHT

Circle 477 on inquiry card.

dBASE Ilis a trademark of Ashton-Tate. IBM PC and
PC-DOS are trademarks of International Business
Machines Corp. CP/M and CP/M-86 are trademarks
of Digital Research Corp. MS-DOS is a trademark of
Microsoft Corp.



Ciarcia’s Circuit Cellar
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Photo 1: The two printed-circuit boards needed to form one character segment in the display. One board contains the 35 LEDs and the
current-limiting resistors; the other holds the shift-register sections and buffer/drivers.

Build a Scrolling
Alphanumeric LED Display

Individual character arrays can be linked together
to show longer messages

The helicopter banked around, and
someone gasped audibly as we
beheld the spectacle of the Grand
Canyon. The computer-show ex-
hibitor who had sponsored this spe-
cial excursion for our group was get-
ting his money’s worth. But my
thoughts, dulled by visits to seven
hotel hospitality suites, strayed from

Copyright © 1984 Steven A. Ciarcia.
All rights reserved.
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Steve Ciarcia
Consulting Editor

the scenery to another computer
show. ...

In Atlantic City in the sleepy pre-
casino year of 1977, I had wandered
the aisles of Personal Computing ‘77,
the second such event organized by
John Dilks. Dozens of garage-based
entrepreneurs were showing off their
answers to the MITS Altair 8800 in
display booths that mostly contained
prototypes propped up on card
tables. I was looking for new ideas

that might help me in my work as a
full-time engineering consultant or
might inspire me to write a second
article for Carl Helmers, who was
editing a new magazine called BYTE.
It would still be many months before
he would suggest that I write
regularly.

That early convention contained
none of the hype and high-tech glos-
siness of today’s extravaganzas. The
idea of setting up a lavish hospital-



ity suite or of renting Disneyland for
a night hadn’t yet occurred to any
microcomputer companies, none of
which had hired image-conscious ad-
vertising executives.

But technical ideas came thick and
furious in those days, I mused. Al-
though a few clever inventors had
used their inspirations to vault into
prosperity, some ideas I had seen
weren't the kind on which fortunes
are built. Like the guy I had talked
to that year who was convinced that
his hand-soldered scrolling LED
(light-emitting diode) display would
make him a millionaire. . ..

Wait a minute! Maybe it did. Just
yesterday I had seen scads of scroll-
ing LED display signs in the exhibit
hall. These signs, which are generally
designed as a single message line 10
to 20 characters long, consist of a
multitude of LEDs that are wired in
such a way that the text scrolls in se-
quence from right to left.

I had stopped at one company’s
booth to admire its LED display. The
LED unit consisted of twenty 5- by
7-element dot-matrix characters and
a hand-held controller that allowed
you to enter messages that would be
displayed on the sign. It came
housed in an attractive wooden
enclosure with a power supply. The
price was $2000, and the exhibitor
was doing land-office business—if I
wanted one, I'd have to wait three
months. Two aisles away the real
piece de résistance resided: at the
Hewlett-Packard booth was a 4- by
5-foot LED graphics display (not for
sale). The LEDs in the character seg-
ments were spaced so that the char-
acters could be expanded both hori-
zontally and vertically. I had in-
spected HP’s display and estimated
that there were approximately 10,700
LEDs in it.

The helicopter pitched, and my
thoughts were jerked back to the
present. But my next project was de-
cided. I wanted a scrolling LED sign
for the Circuit Cellar.

Design Alternatives

You don't have to have an engineer-
ing degree to design a scrolling LED
display. But when a project contains
so many components, it's best to

Photo 2: The two boards are mounted back to back (2a). Two 18-pin Berg-type connectors
are soldered together (2b) to electrically and mechanically join the two halves into a sandwich
(2¢). The 35 LED:s in the character segment are placed on half-inch centers in both dimen-
sions for possible use in graphics.
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Figure 1: Schematic diagram of one of the character-segment subassemblies for the scrolling LED display.

spend some time early in the design
process considering how to keep the
final product easy to make and use.

When I looked at that first LED
sign seven years ago, I thought,
“What a simple product! How hard
is it to drive a few LEDs?” But now
that I was close to building a sign, 1
noticed the roadblock that had kept
other people from doing the same:
there are a lot of LEDs in it.

The most direct approach to con-
trolling all those LEDs is direct drive,
in which a wire for each individual
LED is connected to one line of a
parallel output port. When the ap-
propriate bit in the output port is
turned on, the LED connected to it
(through an LED-driver component)
will light up. A typical direct-drive
setup requires little sophistication,
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but it takes a lot of hardware. Con-
trolling 100 LEDs requires 100 sepa-
rate output lines and drivers.

The best alternative to direct drive
is the multiplexed display. In this ar-
rangement, the LEDs are wired at the
intersections of a series of rows and
columns. Each LED is illuminated
when voltages appear on both its row
connection and its column connec-
tion and current flows through it.
Component count is thus reduced
because only a single set of row and
column drivers is required. Unfortu-
nately, figuring out the proper scan-
ning speed, the peak power dissipa-
tion, and the average intensity makes
designing the control circuit relatively
complicated. A few years ago I
worked through a multiplexed dis-
play design and wrote an article en-

titled “Self-Refreshing LED Graphics
Display” (see reference 2), which you
can read if you want to know more
on that topic.

The LED display I built for this ar-
ticle had to be simple enough to be
wired by hand (by someone with
time to spare) and yet also be suffi-
ciently sophisticated to duplicate the
intelligent features of commercial

units. I decided to use a version of
the direct-drive technique.

Design Specifics

Each character segment must con-
sist of at least 35 LEDs (for a 5 by 7
matrix) to display a complete set of
alphanumeric characters, even for a
single-line display. A 6 by 9 matrix
would need 54 LEDs. The support
circuitry—drivers, current-limiting



2209
TYPICAL (35)

R1? |R16 |R15 R1s |r13 |r12 |R11 |R10 |R9 |Re R? |re |rs |re |R3 |r2 |r
= NP N - N NP NP N N PR Y- NV = N
¥ @ PP P®AQ PPPPPOY®
LED [LED [LED LED |Lep Lep [Leo [Lep [Leo [LeD Lep [LED |LeD [Leo [LeD [Leo [LED
17 |16 |15 14 13 1z |11 |10 |e 7 5 (4 2 |1
[ I e I ere | b rea el P it ot 1 [N auid PRt I i
I ¢ IC10 10 r 2 J Ic11 12 ) e 8 i1z
| 7406 | 7406 1 7406
I b o\ | : a 3 t : | /b d J
| i ==
I : e _l.'_,'—!] 5 AR ® |
I 2 6 s 21| Je 8 0! (7] 6 0!
! I
ATA ATANAIA AllA|A|A
I 5 ’ Bl s ) nill N 5 11 1
L|l——|—|m————— —_—— | e | — — —d | || — || === L2 | |, |
: 741504 |
| !
i |3 |
X '
|
I r
10 (11 12 3 Je s [e Jio u |2 3 Ja s de o |n 2 L3N
Qg Of Qg Qa Qg Q¢ Qp ©Q O Qg Qa O O 0Op 0 O Qg |L-1-|< J2
13 1, 13 1), 13 |
1c6 Qn Ics u Ic9 u DaTA
74LS164 L 7415164 L 7415164 +5V ouT
2 2 '
B 8 , ]
CLEAR GND  CLOCK CLEAR GND _ CLOCK _CLEAR 1‘——Ez> +5v
9 7 8 9 ? 9 |
! L > ano
r———— - 9
| 9INoE |~ cLock
! s out
Number Type +5V Gnd Number Type +5V Gnd | 5 6 |~
IC1 7406 14 7 IC7 74504 14 7 | 5> cLear
Ic2 7406 14 7 Ic8 74LS164 14 7 | 167 ;!
IC3 7406 14 7 IC9 74L5164 14 7 LaLses
IC4 7415164 14 7 IC10 7406 14 7
IC5 7415164 14 7 IC11 7406 14 7
IC6 74L5164 14 7 IC12 7406 14 7

resistors, etc.—necessitates hundreds
of connections for each segment.
While I considered wiring one seg-
ment by hand, I didn’t have the time
to construct two, let alone 20. Even
though an LED sign is relatively un-
complicated, the sheer number of
connections makes it hard to put
together. I definitely needed to dis-
play between 10 and 20 characters for
most applications, so I decided to lay
out a printed-circuit board even
before building my first prototype. (I
don’'t recommend this shortcut to
anyone who doesn’t possess years of
experience with digital electronics.)

The configuration I came up with
for a character segment, shown in
photos 1 and 2, is an amalgam of two
printed-circuit boards mounted back
to back. The front board contains 35

LEDs and their current-limiting
resistors, while the rear board con-
tains 12 integrated circuits (the shift
registers and drivers); all these parts
form a 5- by 7-element character
matrix. Segments are linked together
in daisy-chain fashion to build linear
arrays of many characters, as shown
in photo 3. And while a single-line
textual display is the most probable
application, the LEDs are spaced on
half-inch centers both horizontally
and vertically so that graphics images
can be displayed.

Instead of using conventional
parallel direct-drive activation, I put
in a serial shift register, effectively 35
bits long, to control the 35 LEDs. As
a bit of data is shifted through the
register, the LED to which it cor-
responds is illuminated or extin-

guished depending upon the bit's
logic level, high or low.

Figure 1 is a schematic diagram of
one of the character-segment subas-
semblies; figure 2 shows how the
LEDs are placed to form the matrix.
A serial shift register, physically 40
bits in length, is formed by IC4, ICS,
IC6, IC8, and IC9: five type-74L5164
8-bit registers. The first seven posi-
tions in each of these chips (0
through 6) are connected to LEDs
through the open-collector driver sec-
tions of IC1, IC2, and IC3 (type-7406
inverting buffer/drivers); the eighth
position (bit 7) is not connected to an
LED but is reserved for connecting
adjacent register stages.

Data is entered into the shift
register one bit at a time by setting
the appropriate logic level for the bit
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Photo 3: Multiple character segments are connected together in a daisy chain to form a linear
display capable of holding several words at once. The red connectors at the center of the board
edges carry the CLOCK and DATA signals, while the black and white wires carry the power
to drive the LEDs.

L J

on the data input line and then puls-
ing the clock input line to a logic 0.
Data is synchronously shifted
through the register on the occur-
rence of the negative-going edge of
the cdlock pulse, with the result that
the light pattern on the LED matrix
also shifts. To clear the display, a high
level is set on the CLEAR line, which

normally operates at a logic 0 level.

As figure 3 shows, the bits enter the
rightmost column of the display (col-
umn 5), filling it from top to bottom.
Once column 5 is filled, additional
data entering the register causes the
contents of column 5 to be shifted in-
to column 4, again starting from the
top. In essence, data enters the seg-

¢ €
L
¥,
¢,
¢, &
g &
g

Figure 2: The LEDs are placed to form a 5-
by Zelement matrix.

ment matrix from element D35, pro-
gressing through to D1.

Although 35 LEDs are in the dis-
play, it takes 40 clock pulses to fill the
five 8-bit shift-register stages. Each
7-bit word of column data is preceded
by a filler bit (usually a 0) that does
not show up in the display. After
eight clock pulses have occurred, the

s < |CLOCK
) l——< lmn
i l y { i { l
CLOCK 1IN CLOCK IN CLOCK IN CLOCK IN CLOCK IN
BIT O
BIT }
|eiT2
8-BIT 8-BIT 8-BIT 8-8IT 8-8IT aIT 3
SHIFT SHIFT SHIFT SHIFT SHIFT TO LEDS
REGISTER REGISTER REGISTER REGISTER REGISTER | BIT 4
BIT 5
BIT 6
ouT ouT ouT ouT ouT
MSB
DATA OUT TO BIT?
NEXT SEGMENT
1 2 3 4 5
COLUMN

Figure 3: The shift-register sections are wired so that bits being shifted out of the rightmost column (at the most significant bit) enter the
next column, and so on to the end of the character segment. Each low-order register position is connected to an LED driver. (Bits can also

be shifted from one segment to another.)
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7 data bits will be displayed in LEDs
D29 through D35. After 8 more bits
have been shifted in, the contents of
column 5 have been completely
moved to column 4, and so on. (To
eliminate confusion, it is best to think
of this as a column display where
data is always entered 8 bits at a
time.)

The shifting takes place too fast to
see, so if the display contents are to
be viewed by human eyes, the shift-
ing must be halted occasionally for a
viewing interval. If the 8 data bits are
shifted in quickly relative to the
amount of time they are left sta-
tionary for viewing, all the display
contents will appear to scroll
smoothly from right to left, one col-
umn at a time. How smoothly the
display scrolls depends mostly on the
speed of the program controlling it.

How to Use the Display

The Circuit Cellar LED display is
simple to use. Because of its serial in-
put, it requires use of only a single
output bit from a computer. It's con-
venient to use one bit of a conven-
tional parallel printer port as a source
for this signal; figure 4 shows how
the printer port on an IBM Personal
Computer's Monochrome Display
Adapter can be wired to the LED dis-
play. Another benefit arises because
of this arrangement: when a bit is
output through the printer port, the
port’s 5-microsecond (us) STROBE
signal is automatically triggered.
These STROBE signals can be used
as clock pulses to shift the bits
through the registers. (I used only the
least significant bit, bit 0 or the LSB,
of the 8 available, but a second data
line could have been connected to the
display’s CLEAR line to control that
as well.) If multiple character seg-
ments are used, the data input of the
first segment is connected to the com-
puter; the other segment inputs are
chained from the leftmost column of
the preceding segments.

Once you're set up to send bits into
the display, you need to know what
bits to send. For textual displays, the
bits should be set according to matrix
patterns that form alphanumeric
characters, such as the pattern of
figure 5 that forms the numeral 2"

DB-25 18M PC
J1 DISPLAY PRINTER PORT
1K |
+sv <2 —w—— |
| !
crock In <} = {3™> sTroet

[ l

oata 1N <3} —{2™> oata Lss
1 ]

eND < 4} {11> susy
| |
cLearR <S}———

25> eno
|

Figure 4: The parallel printer port on an IBM PC's Monochrome Display Adapter can be
wired to drive the LED display using only the least significant data bit.

Listing 1: BASIC program that causes a "4”
to appear on the scrolling LED display, send-
ing data through a parallel printer port on the
IBM PC. If you tumn the page sideways, you
can see the image pattern in the DATA values.

100
110
120
130
140
150
200
220
240
250
260
270
999

READ X(C
NEXT C
FOR C=1 TO 40

LPRINT CHR$ (36+X (C) )3
NEXT C

END

Figure 5: A bit pattern that forms the
numeral “2” in a 5- by 7-element
representation.

Photo 4: These exa,mples of the numeral ‘4" were produced by the same bit pattern used in
listing 1, but under the control of the Z8-BASIC System Controller. The red plastic filter over

the left segment greatly improves the appearance of the display.
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Figure 6: Diagram for connecting the scrolling LED display to the Z8-BASIC System Controller.

in a 5 by 7 representation. In the most
simple case, data can be sent to the
display using LPRINT statements
from a BASIC interpreter.

A short BASIC program that dis-
plays “4” on the LEDs is shown in
listing 1. The program begins with
DATA statements that contain the bit
patterns for each of the five columns.
These values of 0 or 1 are read into
the array X in lines 200, 220, and 240.
The second FOR. . .NEXT loop sends
the data to the display one bit at a
time with an LPRINT statement. The

expression CHR$(36 + X(C)) includes
an offset value of 36, which does not
affect the LSB but avoids the unpre-
dictability of sending values in the
control-code range. If the value of the
current element of the X array is 0,
the output value of decimal 36 (”$")
is emitted at the output port. If the
X value is 1, a 37 (“%") is emitted, If
a 36 is sent, the LSB is 0, a value that
causes its corresponding LED to be
darkened as the bit is shifted through
the display. If a 37 is sent, the LSB is
alogic 1, and the LED will be lit. Two

Photo 5: In my first attempt, several display segments were attached to the Z8 board; the
message content of the display can be changed interactively from the video terminal.
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examples of a displayed “4” appear in
photo 4.

This is admittedly a rudimentary
way to drive the display. But the
method is quite effective if you don't
mind taking time to code the pro-
gram. It allows use of the scrolling
LED display in a very flexible and
economical manner, using the power
of your existing computer system.

Control by a Dedicated Processor

While you can tie the scrolling LED
display to your main computer, as we
have seen, using the display is much
less trouble if a small, dedicated con-
trol processor running custom soft-
ware is used. I decided to drive my
display with a Z8-BASIC System
Controller, the successor to the Z8-
BASIC Control Computer I devel-
oped almost three years ago (see
reference 1). Based on the Zilog Z8
self-contained microprocessor, this
small computer is well suited for jobs
like this. It has an on-board tiny-
BASIC interpreter, space for 2K bytes
of RAM (random-access read/write
memory) and 4K bytes of EPROM
(erasable programmable read-only
memory), an RS-232C serial port,
two parallel output ports, and one
parallel input port.

The LED display is attached to one
of the parallel output ports on the Z8
board, as shown in figure 6 and
photo 5. The message-storage space
can hold 256 characters using the
unexpanded Z8 board. With the ad-
dition of one or more memory-expan-
sion boards, messages up to 50,000
characters long can be stored.

The Z8 board can be programmed
to provide several intelligent display
features using a combination of tiny-
BASIC statements, shown in listing 2,
and assembly-language subroutines,
shown in listing 3. (A flowchart of the
controller software is shown in figure
7.) The software, which is modular in
design, uses a table for storage of the
character-display bit patterns. Shown
in figure 8, these patterns can be
easily modified to allow special
characters to be displayed. Finally,
listing 4 is a sample run of the con-
troller software with the external-
terminal mode selected.

You'll need to have a video-display
Text continued on page 52
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Listing 2: BASIC program written for the Z8-BASIC System Controller to control the scroll-
ing LED display. Some actions are controlled by machine-language subroutines called by BASIC.

10 GO R%1500

15 B=%0810:E=x030F

20 REM IF I GOT HERE., EXTERHAL MOLE IS SELECTED

30 @%F4=%40

40 IF RND{R%FFFD,2)=@ THENM GOTO 100002

S@ REM BUILD MESSAGE MENU

60 PRINT

70 FRINT "CREATE A DISPLAY MEWU"

2@ PRINT:PRINT "1 - BUILD R NEW MESSAGE"

90 PRINT "2 - START MESSAGE SCROLLING"

100 PRINT "3 -~ CHANGE SCROLL RRTE 07 DISPLAY"

110 PRINT "4 - EDIT THE STORED MESSRGE"

140 PRINT: INPUT A

150 IF A<1 THEN S0

160 IF A>4 THEN 3@

170 GOSUB RA%1200

180 GOTO SO

100@ REM ENTER NEW DATA FOR DISFLARY

1010 B=x0510:E=%030F

1015 GO ®%1300

1020 PRINT "ENTER DISPLAY CHARACTORS. END WITH RETURM OR EMTER KEY"
1030 X=USR(X%54)

1040 IF x=13 THEN 1879

1950 E=E+1:8E=X

1060 GOTO 1030

1870 RETURN

2000 REM STRRT MESSAGE SCROLLING ON DISFLAY

2010 IF E<>%0S0F THEN 20940

2020 PRINT "NO MESSARGE IN BUFFER - DISPLAY NOT STRRTED"
2030 RETURN

2040 "~%438=x0610

2050 ©%0801=%05: %A302=%10

2060 ~%3R=E

2070 GO ®%198E

208@ RETURN

3000 REM CHANGE SCROLL RATE

3010 PRINT "ENTER NEMW 3SCROLL RATE"

3020 INFUT A

2030 IF RA<1 THEN 3010

3040 IF R>255 THEN 3018

3050 X=USR{%1A76.R>

3060 RETURN

4000 REM EDIT THE STORED MESSAGE

4010 GO ®%1500

4020 IF E<X>%0SOF THEN 4030

4030 PRINT "NO MESSAGE IN BUFFER - EDIT NOT FOSSIBLE"
4042 RETURN

4050 PRINT "LISTING OF CURRENT MESSAGE"

4060 x=B

4070 C=0@X:G0 @%61.C

4080 X=mX+1

4850 IF X>E THEN 4110

410 GOTO 4070

4110 X=B

4120 PRINT:FRINT

4130 PRINT "AS ERCH CHARACTOR IS DISPLAYED., ENTER + TO SKIF.,C TO CHRNGE"
4135 PRINT "TYPE @ TO QUIT LERYING REST OF MESSAGE.,"
4137 PRINT "TYPE E TO QUIT ENDING MESSAGE AT THIS CHARRCTOR"

4140 GO B%61.,8X

4150 PRINT " 7 ";

416@ C=l3SR(%S54)

4165 PRINT

4170 IF C=%2B THEN X=x+1:GITG 422@

4180 IF C=%S51 THEN RETURN

4192 IF C=%45 THEN E=X:RETURN

4200 IF C<>%43 THEM PRINT "FLEARSE TvFE +.C.&%. OF E":50TC 4140
4205 PRINT "NEW CHRRACTOR 7 ",

4207 C=USR( %S4 ): @X=L:PRINT :50T0 4140

4210 PRINT “"NEW CHARACTOR 7 *; :C=USR(XS54): @x=C:50T3 4146
4220 IF X<=E THEN 414@

4232 FRINT "END OF ORIGINAL MESSAGE "

4240 PRINT "TYPE RDDITIONAL CHARACTORS AND ERD WiTH RETURH IR ENTER
4250 C=L3R: %342

4260 IF C=13 THEM RETURN

42Z7@ E=E+1:RE=C

42230 GOTO 4230

10909 REM ECHO MODE

109168 ©%33=%x03

10020 R%33=%10

10930 X=IUSR( %54 )

19835 IF ®<{%Z@ THEN AK=%2Q

12240 R%O21@=X

iease GO @%iAiz

10060 GOTO 19@3Q

Listing 3: Assembly-language listing of the machine-language subroutines needed to control
the LED display.

1900 0010 ;

1900 0020 ; Z-8 LED DISPLAY DRIVER PROGRAM

1900 0030 ; FOR THE Z-8 SYSTEM CONTROLLER ONLY

1900 Q040 ; VERSION 1.1 12/31/83

1900 0045 ;

1900 0050 ; INITIALIZATION ROUTINE

1590 0000 ;

1900 0070 ORG  1900d

1900 0080 DINIT EQ § '

1900 gF 0090 DI ; DON'T BOTHER ME DURING SETUP
1501 70 FD 0100 PUSH RP ; SAVE OLD REG POINTER
1903 31 30 0110 SRP  #MYREG ; POINT TO MY WORK REGS
1405 CC 10 0120 LD R12,#104 ; POINT TO IRQ 5 VECTOR ADDRESS
1907 DC OF 0130 LD  R13,#0FH :

1909 FC 6D 0140 LD  R15,#8DH + PICK UP A JUMP COMAND
190B 92 FC 0150 LDE €RR12,R15 + WRITE TO VECTOR

190D AU EC 0160 INCW R12 ; STEP TO NEXT

190F FC 19 0170 LD  R15,#SCROLLIH ; HIGH BYTE FOR JUMP ADDRESS
1911 92 FC 0160 LUE  @RR12,R15 ; WRITE TO VECTOR +1

1913 A0 EC 0190 INCW R12 ; STEP TO NEXT )

1915 FC C1 0200 LD  R15,#SCROLLIL ; LOW BYTE OF JUMP ADDRESS
1917 92 FC 0210 LDE €RR12,R15 + WRITE IT AT VECTOR +2
191y 0220 ;

1919 0230 ;  REGISTER LAYOUT -

1919 0240 ; . RRO - POINTER TO COLUMN TO OUTPUT

19_19 0250 ; K2 - COUNT OF COLUMNS LEFT TO DISPLAY

1919 0260 ; R3 - RIPPLE TIMER CONSTANT FOR SCROLLING

1919 0270 ; R4 - FLAGS BYTE :

191y 0280 ; BIT 0 - RUN MODE

1919 0290 ; BIT 1 - UNDEFINED

1919 0300 ; BIT 2 - BLANK COLUMN SUPPRESS IF SET
1919 0510 ; BITS 3-7 - UNDEFINED

1919 0320 ; RR6 - POINTER TO SWITCHES

Listing 3 continued on page 42



Bored Waiting?
Here's The Board You've
Been Waiting For.

A hard disk and cartridge tape
controller together on one
board? Magic? Not really. It's
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.

A Z-80A CPU (optionally Z-80B)
providing intelligent control ot
the rigid-disk and cartridge

tape drives.

Support ot 5'4" rigid-disk

drives with transfer rates of

"

.
i
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5 megabits per second. Minor
changes of the on-board com-
ponents allow the support ot
other drive types/sizes and
transter rates up to 15 megabits
per second. (Intertace to disk
drive is detined by software
firmware on-board.)

Controller communications
with the host processor via 2k
FIFO at any speed desirable
(limited only by RAN access
time) tor a data block transter.
Thus the controller does not

constrain the host processor it
any manner.

Two 28-pin sockets allowing
the use ot up to 16K bytes of
on-board EPROM and up to 8k
bytes of on-board RAM.

Individual sottware reset
capability.

Contorms 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,

4600 Pell Drive
e loeteh 1

Sacramento, CA 95838

All On One Board.

TELETEK

(9165 920-1600

lelex #4991834 Answer back - 1eletek
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Listing 3 continued: : :32&: 02 F }8768 ) ADD  R13,R15 ; ADD IN MESSAGE # OFFSET
’
1971 1080 ; NOTE: THE ABOVE CODE WILL ONLY WORK IF THE
1919 0330 ; 1971 1090 ; LOW GRDER BYTE DOES NOT OVERFLOW WHEN
191y 0340 ; 1971 1100 ; OFH IS ADDED TO IT.
1519 E6 F6 00 0350 LD  OF6H,80 ; SET PORT 2 AS ALL OUTPUT 97 1Mo ;
191C E6 02 04 0360 D 2,m ; DATA=0, CLOCK=0, CLEAR=1 1971 82 #C 120 LDE  R8,@RR12 ; GET MESSAGE BEGIN AND
191F E6 02 00 0370 LD 2,0 ; DATA,CLOCK,CLEAR=0 1973 AU EC 1130 INCW RR12
1922 0380 ; MOLE BYTE TO ®RUN, BLANKS ENABLED : 157 82 & 1140 LDE  RY,BRR12 ; END POINTERS
1922 4C 00 0390 LD  R4,80 1977 A0 EC 1150 INCW RR12
1924 0400 ; SET BLANK FLAG FROM SWITCH 1979 82 AC 1160 LDE R10,8RR12 ; INTO THEIR
1524 82 F6 0410 LDE  R15,8RR6 ; PICK UP SWITCHES 1978 A0 EC 1170 INCW RR12
1926 76 EF 40 0420 ™  RI15,0404 ; IS BLANK SUPPRESS DESIRED ? 197D 82 BC Ny LDE R11,BRR12 ; RESPECTIVE REGISTERS
1929 6B 03 0430 JR  Z,TIMER ; NO, PROCEED 197F CC 08 1190 LD  R12,#BGNBUF!H ; GET ADDRESS OF BEGIN
192B 46 E4 O4 0440 OR R4, #uH ; YES, SET BLANK SUPRESS FLAG 1941 DC 01 1200 LD  R13,#5GNBUFIL ; MESSAGE SAVE AREA
192E 0450 ;  SET UP TIMER, BUT CLEAR INTERRUPT MASK FOR IT 1983 92 oC 1210 LDE  €KR12,R8 ; AND SAVE THE
192E 0460 TIMER EQU § 1985 A0 EC 1220 INCW RR12
192E 6C FF o470 LD  R6,#SWITCH!H ; HIGH ORDER BYTE OF Se&ITCHES 1987 Y2 9C 1230 LDE  @RR12,R9 ; POINTER THERE
1930 7C FD 0480~ LD  R7,#SWITCHIL ; LOW ORDER BYTE OF SWITCHES 198y D6 1y §E 1240 CALL SCRST ; START THE SCROLL PROCESS
1932 82 36 0490 LDE  R3,@RR6 ; GET THE BYTE . 198C 1250 LOOP EQ §
1934 56 E3 0 0500 AND  R3,#304 ; ISOLATE RIPPLE RATE BITS 198C 68 FE 1260 JR LOOP ; DO AN INFINITE LOOP
1957 06 E3 10 0510 ADD  R3,#10H ; ADD 16 TO BYTE 196€ 1270 ;
1934 CC Wb 0520 LD  R12,#TIME!H ; GET ADDRESS OF 195E 1260 ;
195C OC 00 0530 LD  R13,#TIME!L ; TIMER DATA AREA 193E 1290 ;°
195E 42 i 0540 LDE  €RR12,R3 ; STORE RATE THERE 198E 1300 ;
1940 Eb F3 03 0550 LD  PRE1,#03H + SET PRESCALE1 TO 6 196E 1310 ; SCRST - SCROLL START ROUTINE
1943 E6 F2 20 0560 LD  T1,8208 ; SET TIMER1 COWNT TO 32 196E 1320 ;
1946 46 F1 OC 0670 OR  TMR,#0CH ; START T1 A'COUNTIN® 190E 1330 ; ASSUMES :
194y E6 FB W 0550 LD IMR,#0 ; RESET ALL INTERRUPTS. 198E 1340 ;
194C 0590 : RESET BUFFER BEGIN DATA AREA TO O 198E 1350 ; ALL REGS SET EXCEPT COLUMN POINTER
194C CC 03 0600 LD  R12,#BGNBUFIH ) 198E 1360 ; AND COLUMN COUNTER
194E DC 01 0610 LD  R13,#BGNBUF!L 195E 1370 ;
1950 FC 00 0620 LD  R15,00 T 1%k 1380 ;
1952 92 FC 0630 LDE  @RR12,R15 196E 1390 SCRST EQU §
1954 AQ EC 0640 - INCW R12 198E 70 FD 1400 PUSH RP ; SAVE OLD REG POINTER
1956 92 FC 0650 LDE  €RR12,R15 1990 31 30 1810 SRP  #MYREG ; POINT TO MY WORK REGS
1958 0660 ; 1992 82 Fy 1420 LDE  R15,€RR8 ; GET 1ST DATA BYTE FROM BUFFER
1958 D670 ; TEST FOR INTERNAL/EXTERNAL MODE 1994 1430 COLSE EQU  §
1958 0650 ; 1994 56 EF TF 1440 AND  R15,#07FH ; STRIP OFF H.0. BIT
1958 82 F6 0690 LDE R15,8RR6 ~ ; GET SWITCHES 1997 0C 1A 1450 LD  RO,#CHRTABYH ; PICK UP CHRTAB
195A 76 EF O1 0700 ™ RIS, N ; TEST INT/EXT SWITCH 1999 1C 95 1460 LD  R1,#CHRTABIL ; BASE ADDRESS
195D 6B 04 0710 JR  Z,INTERNAL  ; IF O THEN INTERNAL MODE 1998 A6 EF 00 1470 CP  R15,#0 ; IS DATA BYTE = 0 ?
195F 0720 ; 199E 68 O 1480 JR  EQ,COLCNT + YES, CHRTAB ADDRESS OK
195F U730 ; EXTERNAL MODE MEANS JUST RETURN TO BASIC ? 19A0 1490 SKIP1 EQU §
195F o740 ; 19A0 A0 EO 1500 INCW RRO 3 STEP OUT
195F 50 FD 0750 POP RP ; RESTORE REG POINTER 1GA2 AO EO 1510 INCW RRO ; TO THIS BYTE'S
1961 9F 0760 EI + ENABLE INTERRUPTS BEFORE EXIT 19A4 A0 EO 1520 INCW RRO ;  TRANSLATE -
. 1962 AF . 0770 RET + RETURN TO CALLER 19A6 A0 EO 1530 INCW RRO i AREA
1963 0820 ; ) 19A8 AO EO 1540 INCW RRO ; IN THE
1963 0830 ; 19AA AO EO 1550 INCW RRO A, CHRTAB TABLE.
1963 0840 INTER EQU § 19AC FA F2 1560 DJNZ R15,SKIP1 ; DO UNTIL O
1963 D6 19 66 0850 CALL INTMSG : 19AE 1570 COLCN EQU . §
1966 0860 ; 19AE 2C 06 1580 LD ' R2,#6 ; ASSUME 6 COLUMNS FOR NOW
1966 0870 ; 19B0 76 E4 O 1590 ™ R4, s4H ; ARE WE BLANK SUPPRESSING ?
1966 0880 ; END OF INIT ROUTINE 1983 6B 04 1600 JR  Z,START ; NO,ALL IS WELL. CRANK IT UP
1966 0890 ; 1985 00 E2 1610 DEC R2 ; ONLY 5 COLS PER CELL PLEASE
1966 0900 ; 1987 AO EV 1620 INCW RRO ; SKIP BLANK COLUMN IN TABLE
1906 0910 ; 1989 1630 ;
1966 0920 ; INTMSG - SET UP AND SCROLL ONE OF 1989 1640 ; START THE INTERRUPTS FOR SCROLLING
1966 0930 ; THE INTERNALLY STORED MESSAGES 1989 1650 ;
1966 0940 ; 198Y 1660 START EQU §
1966 0950 ; ASSUMES : 19By 8F 1670 DI ; SHUT DOWN INTERRUPTS (SHOULD BE OFF
1966 0960 ; ANYWAY)
1966 0970 ; INIT HAS BEEN EXECUTED, OR REGS SET 19BA 46 FB 20 1650 OR  IMR,#204 ; ALLOW INTERRUPT IRQ5 (T1)
1966 0980 ; BY SOME OTHER PROGRAM 19BD S0 FD 1690 POP  RP ;RESTORE REG POINTER
1966 0990 ; 1G8F 9F 1700 EI ; TURN ON INTERRUPTS
1966 1000 ; 19C0 AF 1710 RET ; RETURN TO CALLER
1966 1010 INTMS EQU  § 19C1 1720 ;
1966 82 F6 1020 LDE  R15,€RR6 ; PICK UP SWITCHES . 19C1 1730 ;
1966 56 EF OC 1030 AND  R15,#0CH ; ISOLATE THE MESSAGE SELECT BITS 19C1 1780 ;
1968 CC 1A 1040 LD  R12,#INTTBLIH ; GET MESSAGE TABLE L .
196D DC 85 1050 LD  R13,#INTTBLIL ; BASE ADDRESS Listing 3 continued on page 44
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AMDER RELIABLE

You want a letter quality printer that's fast and quiet. The new Amdek 5040 double daisy wheel
printer is both. With only 50 decibels of sound, it's extremely quiet. Printing at 40 characters
per second. it's fast. And, you get a 1 year warranty. As you would expect from Amdek, the
competitively-priced 5040 features:

Amdek PERFORMANCE — speed really counts in a commercial business. At over

400 words per minute. the new 5040 is the fastest quiet printer around.

Amdek VERSATILITY — Choose from a wide

selection of double daisy wheels (two characters on one petal).
Up to 19 different fonts. Get scientific notations. .. engineering
symbols. .. foreign languages.

The new 5040 also offers both a serial and a parallel
intertace. That makes it compatible with just about any computer or word processor.

Amdek QUIET — Low noise is built in. A 50 decibel sound level is so quiet you can print all
day long... without annoying background noise. You can even carry on normal telephone conversation
right next to the printer.

Amdek PROTECTION — You get a full 1 year warranty (not just 90 days).

_ . Because .
3 l it's built ' =
A (AN by =

AWaTSMLyY]  Amdek,

you'll
print with confidence year
after year.

Stop At Your Local Computer Dealer Today!
See the new Amdek 5040 in action. Watch how
ast and quiet it prints for you

AINMDEK

2201 Lively Bivd. ® Elk Grove Village, IL 60007 e (312) 364-1180 ® TLX 25-4786
REGIONAL QFFICES: Southern Calif. (714) 662-3949 @ Northern Calif. (408) 866-8124 ® Texas (517 493-2334 ® Denver
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Listing 3 continued:

1A0B 00 E¢ 2420 DEC R2 ; IF 1, NO BLANK. ADJUST COL. COUNT
1400 AG EG 2430 INC4 RRO ; AND CHRTAB POINTER
1AGF 2440 RETRN EQU $
1AGF 50 Fi 2050 POP  RP ; RESTORE REG POINTER
19C1 1750 ; SCROLL - INTERRUPT LRIVEN SCROLL ROUTINE 1A11 BF 2460 IRET ; RETURN FROM INTERRUPT
19C1 1760 ; . 112 2410
19C1 . 1770 ; ASSUMES : 1A12 2490 ;
19C1 1780 ; 112 2500 ; CHARACTOR OUTPUT ROUTINE - NON-INTERRUPT DRIVEN
151 1790 ; ALL POINTER REGS CORRECTLY INITIALIZED 112 2510 ;
19C1 . 1800 ; REG 3 HAS TIME INCREMENTS REMAINING TO NEXT OUTPUT 1412 2520 ; ASSUMES :
1%C1 1810 ; TIME CONSTANT IS STORED AT "TIME™ DATA AREA 1112 2530 ;
15C1 1620 ; 112 2500 ; BUFFER POINTER IS ON XTER TO BE OUTPUT.
165C1 1850 ; 112 2550 ; CHARACTOR IS INDEX TO LED TABLE
1% 1840 SCROL EQU § 2 2560 ; SWITCH POINTER REGS ARE INITIALIZED
19C1 70 FD 1850 PUSH RP ; SAVE OLD REG POINTER 1412 2570 ;
1%C3 31 30 1860 SRP  #MYREG ; POINT TO MY REGS 12 2580 ;
19C5 3A 4b 1870 DJNZ R3,RETRN ; IF INTERVAL HAS NOT EXPIRED, GO AWAY 112 2590 CHOUT EQU §
19¢7 CC 0b 1880 LD RI2,¢TIME!H  POINT TO TIMER 1412 70 FD 2600 PUSH RP ; SAVE OLD REG POINTER
19C9 DC 00 - 1890 LD nu #TIMEIL ;  CONSTANT DATA AREA WA 31 30 2610 SRP  #MYREG ; POINT TO MY WORK REGS
19C6 62 I 1900 LDE Rj3,@RR12 ; RESTORE FULL COUNT 116 82 F8 2620 LDE R15,8RRY ; GET CHARACTOR TO BE DISPLAYED
19CD D6 1A-41 1910 CALL COLWRT ; WRITE A COLUMN OF DATA 116 2630 CHFIX EQU §
15D0 AO EO 1920 INCW RRO ; STEP TO NEXT COLUMN ] 1A1b 56 EF TF 2640 AND  R15,#07FH ; STRIP OFF H.0. BIT
19D2 2A ,a 1930 DJNZ R2,RETRN ; IF NOT LAST COLUMN, GO AWAY 1A1B 2650 ;
19D4 1940 ; 1A1B 2660 ; BUILD INDEX INTO TABLE FOR COLUMNS OF DATA
1904 1950 ; STEP TO NEXT CHARACTOR IN BUFFER ML 2670 ;
19D4 1960 ; . 1A1B OC 1A 2680 LD  RO,#CHRTABI!H ; PICK UP TABLE
19D4 AO E§ 1970 INCW RE ; ADVANCE CURBUF BY 1 11D 1IC %5 2690 LD  R1,#CHRTABIL ; BASE ADDRESS
19D6 A2 6A 1980 CP R8,R10 ; COMPARE CURBUF AND ENDBUF HIGH BYTE 1AIF A6 EF 00 2700 cP R15,#0 ; 1S THIS CELL 0 ?
19D6 T8 OE 1990 JR  ULT,SETCH ; IF NOT GE THEN NO WRAP 122 6B 08 210 JR  EQ,SUPRS ; YES, GO TO BLANK SUPPRESS
19DA A2 9B 2000 CP RY,RN ; COMPARE LOW BYTES 124 2720 INDEX EQU § .
19DC 3B OA 2010 JR  ULE,SETCH ; IF NOT GT THEN NO WRAP 1A24 EC 06 2730 LD R4, 86 ; SET UP 6 COLUMNS PER CELL
19DE 2020 ; A26 2740 IDALP EQU $
19DE 2030 ; WRAP TO BEGINNING OF MESSAGE 1A26 AO EO 2750 INCW RRO ; ADD 1 TO COLUMN POINTER
19DE 2040 ; 1A2b EA FC 2760 DJNZ R14,IDAP ; DO FOR 6 COLUMNS
19DE CC Ob 2050 LD  R12,#BGNBUFIH ; PICK UP POINTER TO 1A2A FA Fo 2710 DJNZ R15,INDEX ; DO FOR R15 TIMES
19E0 DC 01 2060 LD  R13,#BGNBUFIL ; BEGIN BUFFER REMEMBERANCE 1A 180 ;
19E2 82 &C 2070 LDE R8,ERR12 ; GET HIGH BYTE 1AzC 2790 ; NOW CHECK TO SEE IF FIRST COLUMN BLANK IS WANTED
19E4 A0 EC 2080 INCW RR12 nx 2800 ;
1986 02 %C 2090 LDE  RY,ERR12 ; AND LOW BYTE X 2510 SUPRS EQW  §
19E8 2100 ; WX X 06 2420 LD  R2,#6 ; ASSUME 6 COLUMNS PER CELL NOW
19E6 2110 ; PICK UP CHARACTOR AND PRUCESS - 1AZE 76 E4 O4 2830 ™ R4, #0UH ; TEST BLANK BIT
19E8 2120 ; SET UP POINTER TO TRANSLATE 1A31 68 O4 2640 JR  Z,BLANK
15E5 2130 ; TABLE ADDRESS AS WELL AS # OF COLUMNS TO PRUCESS 1h3s 00 EZ 2850 DEC R2 ; DROP 1 COLUMN COUNT
19E8 2140 ; 1A35 AO EU 2860 INCW  RRO ; SKIP BLANK COLUMN
19E8 2150 ; 1A37 2870 BLANK EQU §
198 2100 SETCH EQU 1A37 28480 ;
19E6 b2 Fo 2170 LDE  R15,€HR8 ; GET DATA BYTE FROM BUFFER a3 2890 ; THIS IS THE OUTPUT ROUTINE FOR THE CELL
19EA OC 1A 2160 LD  RO,#CHRTAB!H ; SET UP POINTER TO M3/ 2900 ;
19EC 1C 95 2190 LD  R1,#CHRTABIL ; DATA TABLE BASE 137 D6 1A W1 2910 CALL COLWRT ; WRITE THIS COLUMN
19EE 56 EF 7F 2200 AND  R15,#TFH ; MASK OFF H.0. BIT 1A3A AO EO 2920 INCW RRO ; STEP TO NEXT ONE
19F1 A6 EF 00 2210 CP R15,#0 ; 15 DATA BYTE 0? 1A «A F9 2930 DJNZ R2,BLANK ; IF NOT DONE, DO IT AGAIN
19F4 68 OF 2220 JR  EQ,SETCOL ; YES, POINTER IN TABLE IS OK. 1AsE 50 FD 2940 POP  RP ; RESTORE OLD REG POINTER
19F6 2240 ; 1AU0 AF 2950 RET ; RETURN TO CALLER
19F6 2240 ; ADJUST CHRTAB POINTER A4 2960 ; a
15F6 2250 ; a1 2970 ; ROUTINE TO WRITE A COLUMN OF LED INFORMATION
19F6 2260 SKIP2 EQU § 1A41 2630 ;
15Fb 40 EO 2270 INCW RRO A4 2990 ; ASSUMES :
19Fs A0 EO 2280 INCW RRO 1A41 3000 ;  REGS ROsR1 POINT TO THE BYTE TO OUTPUT
19FA AU EC 2290 INCW RRO A4 3010 ;  REGH4 BIT 2 INDICATES INVERSE VIDEO 1F SET
19FC AU E0 2300 INCW RRO A4 3020 ;  THE CLOCK BIT IS O ON ENTRY
19FE A0 EC 2310 INCW RRO 181 3030 ;  REG 2 IS CORRECTLY SET FOR OUTPUT
1A00 AU EC 2320 INCW RRO 1A41 3040 ;
1A02 FA F2 2330 DJINZ  R15,5KIP2 1A41 3070 COLWR EWU §
TAO4 2340 ; 1A41 70 FD 3080 PUSH RP ; SAVE OLD REG POINTER
1404 2350 ; DETERMINE # OF COLUMNS TO WRITE a3 31 U 3040 SRP  MYREG ; POINT TO MY WORK REGS
1A04 2360 ; ADJUST CHRTAB POINTER IF NECESSARY 1A45 82 FO 3100 LDE  R15,€RRU ; PICK UP DATA BYTE
1404 2570 ; 1A4Y 90 tF 310 KL RIS ; ADJUST COLUMN CORRECTLY
1AG4 2380 SETCO EQU § 14y EC 08 3120 LD R, # ; DO THIS 8 TIMES
1A 2C U6 2390 LD  RZ,#6 ; ASSUME 6 COLS TO START
106 76 E4 L4 2400 ™ R4, #0uH ; TEST COLUMN BLANK FLAG o .
1809 6B o4 2410 JR  Z.RETRN : IF 0. THEN BLANK. NO ADJUST Listing 3 continued on page 46



Now there's a real-time video
image acquisition and display module
that plugs directly into the IBM PC
and PC-XT.

It's called the PCVISION™ Frame
Grabber. From Imaging Technology
—the leading OEM supplier of low
cost, board level image processors.

The PCVISION Frame Grabber
converts a standard analog video
signal (RS-170) from a camera to digi-
tal data at 30 frames per second, and
stores the resulting 6-bit pixel data in a
512 X 512 frame memory.

It allows your IBM PC or PC-XT
to access stored images for process-

ing or manipulation, and features up
to 64 gray scales per pixel, full color
support, low cost, easy installation
and high reliability.

The PCVISION Frame Grabber
turns your IBM PC into alow cost, multi-
featured image processing system for
teleconferencing, robotic vision,
factory inspection, medical imag-
ing, microscopy, X-ray analysis and
many other applications in business,
industry, medicine and research.

The PCVISION Frame Grabber
comes complete with demonstration
software, cables and full document-
ation for fast, easy installation

and integration.

Al for just $2995 (camera and
display monitor not included).

To find out how the PCVISION
Frame Grabber can provide your iBM
PC with the high performance, multi-
featured image processing capabilities
of systems costing much more, call our
Sales Department at (617) 938-8444.
Or write to the address below.

IMAGING

Imaging Technology Incorporated
600 West Cummings Park, Woburn, MA 01801
Telex: 948263

Circle 183 on inquiry card.

THE IBM PC PLUG-COMPATIBLE BOARD
THAT TURNS YOUR PC INTO A REAL-TIME IMAGE
PROCESSOR RIGHT BEFORE YOUR EYES.

1984 IMAGING TECHNULOGY INCORPORATED

el
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Listing 3 continued:

1A4B

1A4B Dy EF
1AUD 56 ED
1A50 Dy 02
1A52 46 ED
1455 FF
1A56 FF
1AST FF
1A58 FF
1A59 Dy 02
1A5B 56 ED
ASE FF
1ASF FF
1A60 FF
1461 FF
1A62 D§ 02
1A64 EO EF
1A6b FF
167 FF
1A68 FF
1A69 FF
1A6A EA DF
1A6C 50 FD
TALE AF
186F
TAGF
1AGF
1A6F
1hGF
1A6F
1A6F
1AGF
1A6F
1AGF
1A6F
1A6F
1AT2
1A
1AT70
1A76
1A76
1A76
1A76
1ATo
1A76
1476
14716
14716
18770
1A76
1A70 70 FD
1470 31 30
1ATA £C Cb
1A7C DC U
1ATE Fb 13
1Ab0 Y2 FC
1A82 30 FD
Aot AF
1A05

1ABS

1485

1405

A0

1405

1A05

1A0d

1ab5

1AdY

R8
8¢

558

01
02

01

3130 BITLO EQU §

3140 L R13,R15

3150 AND RI3, M ; SAVE DATA BIT. RESET ALL OTHERS
3160 LD 2,R13 ; AND PUT DATA BIT ON PORT 2
3170 OR R13,#2 ; TURN ON CLOCK BIT

3180 NUP ; WAIT A LITTLE BIT

3190 NOP

3200 NOP

3210 NOP

3220 LD 2,R13 ; AND WRITE TO PORT 2
3230 AND RI3, N ; TURN OFF CLOCK BIT
3240 NOP ; WAIT A LITTLE BIT

3250 NOP

3260 NOP

3270 NOP

3280 LD 2,R13 ; AND WRITE TO PORT 2
3290 RR R15 s SET REG 15 TO NEXT BIT
3300 NOP 3 WAIT A LITTLE WHILE
3310 NOP ;

3320 NOP '

3330 NOP 3

3340 DJNZ RW,BITLOOP ; DO UNTIL ALL BITS FINISHED
3350 POP RP ; RESTORE OLD REG POINTER
3360 RET 3 GO BACK TO CALLER

3370

3380 ;

3390 ;

400 ;

3410 ; CLEAR THE DISPLAY ROUTINE

3420 ;

3430 ; ASSWMES :

3440 ;

3450 ; PORT 2 1S CORRECTLY CONFIGURED FOR OUTPUT
3460 ;

3470 CLEAR EQ §

3480 LD 2, #04H ; CLEAR ON, CLOCK AND DATA LOW
3490 LD 2,804 ; TURN OFF CLEAR

3500 RET ; RETURN TO CALLER

3510 ;

3520 ;

3530 ;

3540 ; RIPPLE - SET RIPPLE CLOCK RATE FOR

3550 ; SCROLL MODE

3560 ;

3570 ; ASSUMES :

3500 ;

HYW ; NEw KIPPLE RATE IN REG 13 (ABSOLUTE)

3000 ;

3010 ;

3620 RIPPL EQU &

3630 PUSH RP ; SAVE OLD REG POINTER
3640 SRP  #MYREG 3 SET REG POINTER TO MY REGS
3650 LD R12,#TIME!H  ; POINT TO TIMER

3060 Ld K13, #TIMEIL s DATA AREA

3670 LD R15,1s4 3 GET PASSED PARM. INTO WORG REG
3680 LDE  #RR12,R1S ; STORE NEW RIPPLE RATE
3690 POP RP ; RESTORE OLD REG POINTER
3700 RET ; RETURN TO CALLER

370 ;

3120

3750 3

3740 ; DATA AKEAS AND CONSTANTS

3750 ;

3160 MYREG EQU 304

3770 SWITC EQ  OFFFDH

3700 TIME EQU  O800H

3800 BGNBU EQ  TIME+1

3620 INTTB EQU

185
LT
1AbY

1A91

AYs

1BLS
1BEB

18F1
1BF1

1BF7

2858 wn8s&8&8

ES ESPES8LE88KE MRESQFE8RBNERB8ESBRREIEYB8288888¢E8

o8
00
08

02

3E

w

00
00

00 00
00 7
70 00
IF W
2A TF
64 Ub
4y 35
0V 70
22 i
00 ¥

08 sE

01 0b
06 V8

45 49

345 4y

414y
W 24
51 51
2y 49
N7 4B
4G 4y
49 49

00 14
01 16

00

70
TF

13

0o
w
22
L]

v
V]

10

51

49
59
TF
51
49
50
49
4A

00
00

18FD 00 O0b 14 22 W1

3830
3840
3650
3870
3880
3690
3910
3920
3930
3940

3960
3970
3980
3990
4000
4010
4020
4030
4ou0

4060
4070
4080
4090

4100
4110

4120
4130
4140
4150
4160
4170
4180
4190
4200

4210
4220

4230

4240

CHRTA
SPECL

¥ SOBQRE¥EEYER

[=}
L=}

b8
bB
DB
DB
DB
DB
DB
DB
DB
DB
Db
DB
DB

; NUMBERS

+ MORE

DB
DB
DB
DB
DB
bB
bB
Db
DB
bB

#MSGIBGN
#MSGI1END
#MSG2BGN
#MSG2END
#MSG3BGN
#MSGSEND
#MSGHUBGN
#MSGUEND
$

192 ; (204 & 6)

$
0,0,0,0,0,0

0,0,0,7DH,0,0
0,0,70H,0,70H,0

0, WH, TFH, WH, TFH, 14H
0, 124, 2AH, TFH, 2AH,, 24H
0,621, 64H, 08, 13, 23H
0, 36H,49H , 35H, 02H, 05H
0,00,00,70H, 00,00

0, 1CH, 224 ,41H,0,0
0,0,0,41H,22H, 1CH
0,22H, 14H, TFH, 14H; 224
0,08H, 08H,, 3EH, OBH , 03K
0,0,1,6,0,0
0,8,86,8,8,6
0,0,0,1,0,0

0,2,4,8, 10H,204

0, SEH, 45H , 49H,51H,, 3EH
0,0,2H,7FH,01,0

0,234, 45H, 49H, 4GH , 3TH
0,42H,41H , 490, 59 , 66K
0,0CH, 4H , 24H , TFH , O4H
0,72H,51H,514,5H, 4EH
0, 1EH, 29H , 49H, 49H , 46H
0, 40H , 47H, 4kH , 50H , 60H
U, 36H,49H, 49H , 49H, 36H
0,31H, 49H , 49H,, 4AH,, 3CH

SPECIAL CHARACTORS

DB
DB
DB

0,0,0, 14H,0,0
0,0,1,164,0,0
0,8, 14H,22H,47H,0

Listing 3 continued on page 48



. Ext : )r your 1BM
APPLE CP, > SCP/M86,_
£ CP/M 80 computer fe
Full screen interactive g '
complete menu driven progre
development environment.

e 11 slgnlﬁcaﬂ in ﬂoatfng"wmt
arlthm_ e,

O - ing
code oompller :

1 -'. : P & &
. ~ JLocates RunTime | ""’
b errors directly in h
® Program c'halomg with common source code examp os.

-e
variables. Boncnmmuub.uoonagmomm Algorithms + Data S
088 Tortm r:"-?::l.?l dom‘ﬂ( f Borland # lonal. MT: 4
® Turbo - tra o nternat l. 't s 8 tre
Random acc data “Ie& MicroSystems. IBM is a trademark of International Business Machines.

¢ Full support of operating system Turbo P $49 $5.00 My system is: 8

f T
r shipping per copy. A Operating system: C
® And much more. Check Money Or e preghs .
ORDER YOUR COPY OF TURBO. VISA Master Card Colber _  Disk Folll
PASCAL TODAY TO TAKE ADVANTAGE Card #: e A v = ol ‘
OF OUR INTRODUCTORY SPECIAL. gxp date:_______ Shipped UPS §ase be sure model numbg
For Visa and MasterCard orders call toll free NAME:

1-800-227-2400 X 968 BonmnD ADDRESS:

IN CA: 1-800-772-2666 X 968 ' i CITY/STATE/ZIP:

(llnes ppen 24pss.4 day, Z days e week) Bom lml N[nEolRNATIO NAL (..‘.';EoLmEnPrHOEE):d 8% sales tax. Outside North America add

Dealer & Distributor inquiries weicome. 4807 Scotts Valiey Drive $15.00. Checks must be on 8 U.8. bank, and in U.S. dollars. Sorry, no
Scotts Valley, Calitfornia 95008 C.0.D.
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Listing 3 continued: 1CCY 00 04 08 10 08 4590 DB 0,04H,08H, 10d, U3H, O8H
o4
1CCF 00 01 01 01 01 4600 DB 0,01H,01H,01H,01H,01H
o0 0
1C0O3 00 14 14 14 14 i i i 1CD5 4610 ;
3 0 250 DB 0, 14H, 14d, 14H, 18H, 14H 105 A0 |
1C0Y 00 0U 41 22 14 4260 DB 0,0,41H,22H, 14H,084 105 4630 ; END OF CHRTAB
08 12:)55 4640 H
1COF 00 20 40 4D 4270 DB 0,2OH,40H,UDH 20H ! 4650 ;
= e U »20H, UOH , 4DH, 500, 1cL5 4660 ;
115 4280 ; AT SIGN AND LETTERS (UPPER CASE) Less PAls B U RS FOR INTERNAL USE
115 00 41 5D 4D 429( DB 0, 3EH, 41H,5DH,, 4DH, ’
5 E 2 » 3EH, 41H, 5DH, UDH, M 1 4690 MSGIB EQ  §
1C16 00 1F 24 44 24 4300 DB O, 1FH,24H,UlH , 24, 1FH 1CD5 54 45 55 54 20 4700 DB  'TEST MESSAGE 1’
¥ uD 45 53 53 41 ]
1C21 00 7F 49 49 4 U510 DB 0,7FH,H9H, 49H , 49H, 3 : 47 45 20 3
3 D &) G g +TFH, UH, UgH, K, 36H ICE5 28 £ 2 % 4705 DB 'a...t
1€27 00 3E 41 41 4y 4320 DB 0, sEH,U1H,Uu1H,U1H, 224 1CE7 4710 MSGIE EQU 31
P 1CE7 4720 MSG2B EQU  $
2 00 7F 41 41 41 4330 DB O,7FH,uTH, U1, U 1H, EH 1CET gu 45 45 20 51 w730 DB 'THE QUICK BROWN FOX JUMPED OVER THE LAZY DOG °
E 5 95 Us 4B 20
1C33 G0 7F 43 49 u§ 4340 DB 0,7FH, 49H, 49H , U9H , 41H 42 52 WF 57 U4E
= PRI 20 46 4F 5b 20
1C35 00 TF 46 U8 4y 350 DB 0,7FH,48H,u8H, 48H , 4OH YA 55 4D 50 45
40 4l 20 4F 56 45
ICF U0 SE 41 41 45 4360 DB 0,3EH,41H,41H,45H, 4 92 20 54 up K5
TIA’I’E > 3 ')Ev 13 ,5“,7“ 29“(:.“5‘59
1C45 00 7F Ub 08 Oo 4370 DB 0, 7FH,08H,08H4,08H,7TFH 20 44 UF 4T 20
b W ZE £ & & 4735 DB ‘...t
1C4B OU G0 41 TF 41 4300 DB 0,00H,41H,7FH,u41H,00H 1016 4740 MSG2E EW -1
ot 1Wio 4750 MSG3B EQU  $
1C51 60 02 01 01 01 4340 DB ,02H,01H,01H,01H,TEH Wlo 30 20 31 20 32 4700 DB '0123456789°
1E 20 33 20 34 20
1C57 00 YF 06 14 22 4400 LB 0,7FH,06H, 14H, 224, 41H 35 20 36 20 57
41 20 3b 20 3G 20
1C5D 00 7F ©1 01 01 4o DB ©0,7FH,01H,01H,01H,01H WA 21 20 22 20 23 4770 DB 1" #sra( )P i=-€e;, /20
o 20 24 20 25 20
1Cbs 00 TF 20 15 20 w420 D8 0,7FH,20H, 184,204, TFH 26 20 2b 2v 29
F HUGhES T kot 7 W2k L sh o
1C6Y 0u 7F 10 O OU 4430 DB 0,7FH, 10H,08H,08H, TFH . 3D 20 2D 20 40
= 20 2B 20 3B 20
1CoF U 3E 41 41 41 ) DB 0,3EH,41H,41H,41H, 3EH 53 :;-‘) gs 20 F
3E g o . .
T (5 3 0% 06 1) g DB O, 7FH, ok, AGH, NGH, 304 12 g 20 5B 20 5D 4740 DB 027H,U20H,05BH, 0204, USDH , 020H
30 .
1CTe w sE 41 45 42 46y DB 0, 3EH, 41H, USH, 424, DH WL 5C 20 5D 20 2E 4790 DB 03CH, 020H,03DH, 020H,*. . . .°
5 20 28 20 2E 20
1Co1 00 7F 45 4C UA 4470 DB 0,7FH,u6H,4CH, 4AH, 31H <E
51 :gt‘;_, , ugoo nsc;% EW 3~
1Col GU 3¢ 4y Uy 4 Yoy DB 0,32H,49H, 4OH , 4GH , 26H 3 410 MSGUB EQU  $
oo < 9 ey 132, UM, UG, WM, b3 20 U3 Uy 41 52 4520 Db ' CIARCIA’,027H,'S CIRCUIT CELLAR i5 '
43 49 41 27 53
1C8D (“”6 40 40 7F 40 4490 DB 0, 40H, 40H , TFH, 4OH , 4OH 20 43 4y 52 43
55 49 54 20 43
1Cy3 gg TE 01 01 01 4500 DB 0,7EH,01H,01H,0MH,TEH 7 B £ o o
! B 20 49 53 20
1099 (7)2 C w0 4510 D8 0,7CH,024,01H,02, 7CH 1080 53 55 50 50 4F ug30 DB *SUPPORTED BY CURLEW',02TH,'S SCFTWARE CELLAR ...’
.y 52 54 45 44 20
1CHF 702 TF 02 0C 02 4520 DB 0,7FH,02H,0CH, 02, TFH .;2 24 20 43 55
) ) . 2 4C 45 57 27
1CA5 2: 63 14 08 1 4530 DB 0,63H, 14H, 084, 144, 63H 5% 20 o3 4F u6
. 54 57 41 52 45
1CAB g 60 10 OF 10 4540 DB 0,60H, 10H,CFH, 10, 60H 20 U3 45 4C 4
1cB1 2? U3 45 49 51 4550 DB O,u43H,4SH,u9d,51H,61H ';;_ 52 20 2 &£
1CBT 00 TF 7F 41 41 U560 DB O,7FH,TFH,u1H,41H, 41K o Ao MSGIE E@ 3
41 : : S
1CBD G0 20 10 U3 04 5710 DB 0,20H,10H,084, O4H,0H 1DAY 460 ; END OF TEST MESSAGES
e DAY 4870 ;
1CC3 00 41 41 41 7F 4580 DB O,4H,41H,41H,TFH, TFH SYMBUL TaBLE

Listing 3 continued on page 50



QUADBOARD BY QUADRAM

The new 384K Quadboard by
Quadram is the most compre
hensive board you can buy for
the IBM PC or XT. Now with
added hardware features and
advanced software. But at

a very low price.

New Expanded Quadboard
Quadboard now delivers
9of the PC functions/
features you need most.
Including a Centronics
compatible parallel port
to drive most printers
and other parallel devices.

A serial port to connect your
computer with plotters,
modems, and other serial devices.
A chronograph (real time clock/
calendar) keeps your system’s

THE WORLD'S
BEST SELLING

MULTIFUNCTION

BOARD IS NOW
EVEN BETTER

X
-

- ’F:X?AND ABLE

\\ 38A

clock up-to-date. A game port.
Plug in a joystick or game
paddles and fire away. And a
special “snap-on” 170 bracket
to organize your expansion
port connectors.

Plus. the new Quadboard comes
. socketed for memory
expansion up to 384K
(in 64K increments).

With Quadboard and a
fully populated system
board you can take your
PC to its 640K limit.

New Advanced Software
The new Quadboard comes with
advanced QuadMaster software,
too. Including the QuadRAM Drive
program, for setting up multiple
RAM Drives in Quadboard mem
ory. MasterSpoal. the easy. power
ful print buffer. QuadMaster disk
caching, to access frequently used
data. And Qswap. for switching
line printers 1 and 2 back
and forth
electronically.

o

T0

Quadboard Stands Out From

the Pack

Now more than ever Quadboard
gives you what you need most.
More than any other board.
Because Quadboard is designed
for performance. engineered for
dependability. and built in the
continuing tradition of Quadram
Quality. There are many imitators,
but only one leader. S0 make sure
you ask for the one and only.
Quadboard by Quadram. the leader
in ricrocomputer enhancerment
products.

QUADRAM

CORPORATION

43505 tnternational B N0 Kt
404) 923-6666 TWX 810 /66-19

Copyright 1983 Quadram Corporation
All nghts reserved

JUADBRAM NCH

Quadboard is a registered trademark of Quadram Corporation.
IBM is a registered trademark of international Business Machines.
‘Circle 305 on inquiry.card.




" o 1 - BUILD A NEW MESSAGE
& Listing 3 continued: 2 - START MESSAGE SCROLLING
3 - CHANGE SCROLL RATE OF DISPLAY
s BGNBU Uoul  BITLO 1A4B  BLANK 1AS7  CHFIX 1A18  CHOUT 1A12 4 - EDIT THE STORED MESSAGE
> CHRTA 1A95  CLEAR 1A6F COLCH 19AE  COLSE 1994 COLWR 1AM
1 DINIT 1500  IDXLP 1A26  INDEX 1A24  INTER 1963 INTMS 1966 -
= INTTB 1A85 LOUP 198C  MSG1B 1ICL5 MSGIE 1CE6  MSG2B 1CE7 r 4
B LN0C 000 et WOE  NINL W76 omoe 10 nowes o : c E
HYKEG 0050 R LISTING OF CURRENT MESSAGE
il O TEST MESSAGE FOR DISPLAY ...

AS EACH CHARACTER IS DISPLAYED, ENTER + TO SKIP.C TD CHANGE
TYPE @ TO QUIT LERVING REST OF MESSAGE.

TYPEE T ING EAT T HARAC
Listing 4: The display-control program operating in the echo mode produces output on the T 7 QE S I AR CIER

video-display terminal like that shown here.

CREATE A DISPLAY MENU
~ CREATE A DISPLAY MENU BUILD A NEW MESSAGE
START MESSAGE SCROLLING
CHANGE SCROLL RATE OF DISPLAY
EDIT THE STORED MESSAGE

- BUILD A NEW MESSAGE

START MESSAGE SCROLLING

- CHANGE SCROLL RATE OF DISPLAY
- EDIT THE STORED MESSAGE

A WN -
N HRWN -

n

-

1

CRERTE A DISPLAY MENU
ENTER DISPLAY CHARACTERS. END WITH RETURN OR ENTER KEY

TUST 1 - BUILD A HEW MESSAGE
2 - START MESSAGE SCROLLIMG
CREATE A DISPLAY MENU 3 ~ CHANGE SCROLL. RATE OF DISPLAY
4 - EDIT THE STORED MESSAGE
1 - BUILD A HEW MESSARGE
2 - START MESSAGE SCROLLING . 7 3
3 - CHANGE SCROLL RATE OF DISPLAY
4 - EDIT THE STORED MESSAGE . ' ENTER NEW SCROLL RATE
. b d
4 7 2
LIS;ING OF CURRENT MESSAGE CREATE A DISPLAY MENU
TU
1 - BUILD A NEW MESSAGE
AS ERCH CHARACTER IS DISPLAYED, ENTER + TO SKIP.C TO CHANGE 2 - START MESSAGE SCROLLING
TYPE @ TO GUIT LERYING REST DOF MESSAGE., 2 - CHANGE SCROLL RATE OF DISPLAY
TYiE E TO QUIT ENDING MESSAGE AT THIS CHARACTER 4 - EDIT THE STORED MESSAGE
T? +
Uuzrc *3
NEW CHARACTER 7 E
E 7+ ENTER NEW SCROLL RATE
S 7+ 7 20
T7?7+
END OF DRIGINAL MESSAGE

TYPE ADDITIONAL CHARACTERS AND END WITH RETURN OR ENTER CREATE A DISPLAY MENU
MESSAGE FOR DISPLAY ...

1 - BUILD A NEW MESSAGE
CRERTE A DISFLAY MENU 2 - START MESSAGE SCROLLING

<= 'pi8d A)nbu) uo |5 &josD



Infroducing the first
computer games
that pay you fo own them.

Virtually all computer games
provide entertainment value.

These new games from Blue Chip
also give you practical value —of the
most rewarding kind

They put you in high-powered. real
world environments. Where you create
strategies. React fo constantly changing
conditions. And learn solid skills in
competing for extraordinary payoffs

Millionaire™ You build a portfolio of
actual NYSE companies, whose fortunes
are fied to a universe of plausible events
and variables ro consider. Over
300.000 possible combinations of
events mean you can play a lifetime
without a repeat

Baron™Buy and sell all manner of
real estate nationwide as you strive to
amass a personal empire. Factors
include realistic property values, overal
economy and local idiosyncrasies

€1 1983 Bive Chip Sotrware

Tycoon™If gold, silver, foreign cur-
rencies or other commodities quiclken
your pulse, play Tycoon and learn the
ins and outs of this most volatile of
financial arenas

Squire™ The object here is to retire
financially set. in short order. Game is so
realistic you can plug in your personal
parameters. choose a lifestyle then
follow the guidelines to attain i

Entertain your brain Sharpen your
financial acumen. For both fun and
profit. With these practical new games

BLUE CHIP SOFTWARE - (213

{ o f
1 f
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Figure 8: An entire set of alphanumeric characters can be represented by these bit patterns in a 5- by 7element matrix, that formed by the

LED arrangement in figure 2.

AL

W

0

Photo 6: In the finished project, multiple character segments are linked and housed together in an attractive wooden enclosure. Either canned
or live messages can be written or continuously scrolled across the array under control of the Z8 software.

NO BLANK COLUMN
UNUSED—-—‘ '

Z8 SYSTEM CONTROLLER SWITCH

EDIT MESSAGES
I ’-—EXTERNAL TERMINAL

- - | -OFF -ONE-
8 | I [ 5 I 4 3 | 2 I 1
UNUSED |  BLANK | INIT SCROLL RATE | INTERNAL MESSAGES | EDIT/ECHO | TERM/MSG
-ON -ZERO-
unusep —I | SCROLL RATE INTERNAL MESSAGE L—inTennaL wessases
INCLUDE BLANK COLUMN SELECTION SELECTION ECHO KEYBOARD
6 5 4 3
0 0 FAST 0 0 MESSAGE ONE
0 1 MEDIUM FAST 0 1 MESSAGE TWO
1 0 MEDIUM SLOW 1 0 MESSAGE THREE
1 1 sLow 1 1 MESSAGE FOUR

Figure 9: Options that can be selected by DIP-switch settings on the Z8 board. When used without a terminal, the controller can be thereby
set up to start automatically and display one of four prestored messages at one of four scrolling rates.

Text continued from page 38:

terminal attached to the Z8 board to
set up or change the scrolled mes-
sage, but not for mere continuous
operation with a single message.
When a terminal is used and the
echo mode is selected, input data or
other keyboard entries appear in real
time on the display. In the nonecho

52 BYTE April 1984

mode, the terminal is used to enter
complete messages for subsequent
display, to set the scroll rate, or to edit
existing messages.

Several options can be selected by
DIP (dual-inline pin)-switch settings
on the Z8 board, as shown in figure
9. When used without a terminal, the

controller can be switch-selected to
start automatically and display one of
four prestored messages at one of
four scrolling rates. Automatic opera-
tion would be appropriate if the LED
display were used for advertising,
housed in an attractive wooden
enclosure just like a commercial unit,



Photo 7: The Z8-BASIC System Controller and a hefty switching-type power supply reside in the rear of the wooden box.

as shown in photo 6. (In the rear of
the box are the Z8 board and a high-
current switching power supply, as
photo 7 reveals.)

In Conclusion

The assembly-language routines
written for the Z8 could be converted
to other processors without too much
trouble. If you get ambitious and per-
form this conversion or devise some
clever ways to use the LED display,
let me know. I'd like to see your ideas
and make them available to others.

I've only begun to find uses for my
scrolling LED display. In another
month or so, I should be able to add
20 or 30 more character segments. I
wonder if I'll ever get to build a
24-line by 80-character display
screen?

Next Month:

If you'd like to speed up execution of
high-level-language programs on your
IBM PC, you'll be interested in a 16-bit
coprocessor card you can build.

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.

Oops!

In last month'’s article, we said that this
month’s project would be the IBM PC co-
processor board. Steve had to delay that
project, but your disappoinment will be
only temporary—you'll see it in May. . . .
R.S.S.

Editor’s Note: Steve often refers to previous
Circuit Cellar articles. Most of these past ar-
ticles are available in reprint books from BYTE
Books, McGraw-Hill Boock Company, POB
400, Hightstown, NJ 08250.

Ciarcia’s Circuit Cellar, Volume I covers
articles that appeared in BYTE from September
1977 through November 1978. Ciarcia’s Cir-
cuit Cellar, Volume II contains articles from
December 1978 through June 1980. Ciarcia’s
Circuit Cellar, Volume III contains articles
from July 1980 through December 1981. Ciar-
cia’s Circuit Cellar, Volume IV, soon to ap-
pear, will contain articles from January 1982
through June 1983.

References
1. Ciarcia, Steve. “Build a Z8-Based Control
Computer with BASIC” Part 1, BYTE, July
1981, page 38. Part 2, BYTE, August 1981,
page 50.
2. Ciarcia, Steve. "Self-Refreshing LED Graphics
Display." BYTE, October 1979, page 58.

Toreceive a complete list of Ciarcia’s
Circuit Cellar project kits, circle 100

on the reader service inquiry card
at the bacl of the magazine.

The following items are available from

The Micromint Inc.

561 Willow Ave.

Cedarhurst, NY 11516

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

1. Kit for a singlecharacter-segment LED
display, 5by 7 matrix. Includes LEDs,
integrated circuits, printed-circuit
boards, and all components necessary
to display one 5 by 7 character.

single-segment kit SSK1, each..$45
10 or more segment kits, each. . .$42

" 2. Pair of blank printed-circuit boards for
a single character segment, includes
two Berg-type connectors.

single-segment board pair, PSS1...$17

3. Z8-BASIC System Controller (scrolling
LED software on EPROM optionally
available).

BCC11, assembled and tested. . . $149

Please add $4 for shipping and insurance
in the continental United States, $16
elsewhere. New York residents please in-
clude 7 percent sales tax.

Special thanks to Bill Curlew and Ray Long for
their contributions to this project,
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Don'’t buy a spreadsheet

A lot of electronic spreadsheets can't cover your
needs. They just don't go far enough.

Theyre unable to work like you or adapt to the way

you think.

Time for Microsoft"Mult-
plan; the high energy
spread. Software thats
rich with under-
standing. Full
of high per- /4
formance \gum
capabilities
for [BM;Apple ™
and more than elghty other
personal computets.

Multiplan loves you as you are.

Other spreadsheets force you to learn how they think.
Multiplan learns how you think. It remembers the way

you work. Anticipates frequent commands. Even offers
suggestions on spreadsheet set-up.

Commands are in English. So are formulas. Instead of
typing mysterious coordinates like H54-1.73=BK154, you
can name worksheet areas: Sales—Costs=Profit.



that spreads too thin.

Multiplan can link information in different spread-
sheets. When you make a change on one, every related

one is changed. The wish List

Onl Mi)lltiplan hati1 optionle(]l Multiplan Application
_— rograms that wor &
with you to design and build M!hgq 15@38&5]}

. custom spreadsheets for Budget Analysis or
Financial Statement Analysis in minutes.
Not hours. Or days.

Small wonder Microsoft gets more performance out
of a spreadsheet. We designed the MS*DOS operating
system that tells the IBM PC how to think. And
our BASIC is the language spoken by nine out of ten
microcomputers worldwide.

To get the very best spread please call 800-426-9400
(in Washington State
call 206-828-8088)
for the name of your
nearest Microsoft

Multiplan dealer
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The Most Fabulous Object in
the Entire World

Ain't love grand, Diser, and lots more from Chaos Manor

We've just finished December.

It's axiomatic among writers that
nothing happens during December.
All the New York publishers vanish
from about the first of December un-
til the second week in January. No
manuscripts are accepted, no con-
tracts are issued, and no checks are
mailed.

Computer companies seem to fol-
low the same practice. Although
people at COMDEX promised us a
bundle of software and a whole slew
of upgrade boards for the IBM PC,
very little came in to Chaos Manor
during December. I suppose that’s
just as well since I need to catch up
with the backlog. But first—

The Most Fabulous Object in the
Entire World

I fell in love at COMDEX.

One booth was occupied by the
B. A. Pargh Company, which sells
from an enormous catalog full of
items ranging from calculating ma-
chines to cigars; apparently it carries
whatever the company’s president
wants to carry. Pargh will sell you (if
youre a dealer) a Darth Vader
Speakerphone, or even a Kermit the
Frog phone if you're mad enough to
want one.

This interesting outfit shared its
booth with a real showstopper. Imag-
ine a clear glass globe about 18 inches
in diameter. Fill it with blue-green
lightning bolts springing from a sun-

Jerry Pournelle
Consulting Editor
red orb in the center. Touch the out-
side of the globe and the lightning
comes to your hands and plays about
on the inner surface.

I'm watching mine as I write this.
Fingers of lightning leap and play—
no. There’s no real way to describe
this in words. You'd have to see it. It's
magnificent.

The Orb Corporation has created a
new kind of art object, one that al-
lows you to make ephemeral light
sculptures by running your hands
over the globe to control the light-
ning. It's called an Omnisphere. As
I said, it’s a clear, hollow glass globe
on a black pedestal. Inside the globe
is a carefully prepared mixture of 15
rare gases in a near vacuum. Three
microprocessors (see, there is a con-
nection!) control the generation of a
high-voltage ultrahigh-frequency cur-
rent that leaps to form a plasma.
Controls on the front allow you to
change the intensity, frequency, and
other characteristics of the display.

The Omnisphere comes with a 20-
year guarantee. It's like nothing
you've ever seen. Not cheap, and cer-
tainly not for everyone; but you can’t
buy mine for any price.

Diser

Last year at the West Coast Com-
puter Faire I was much impressed by
Lilith, the machine developed in
Europe and used by Niklaus Wirth to
design Modula-2. Modula-2, for

those few who tuned in late, is a
structured language best described as
“Pascal with the bugs out.”

Like most machines for graphics,
Lilith is built around the AMD 2901
bit-slicer central processing unit. Alex
says bit-slicer means the designers
took a bunch of little chips and made
them into one big one. The advantage
is in the graphics capability: the ma-
chine can control a bit-mapped
screen dot by dot and do it fast.

It turns out that the Diser Com-
pany is building a U.S. version of
Lilith, which it introduced at COM-
DEX East last spring. Like Lilith’s
operating system, the one in the
Diser is written in Modula-2, so that
it's easy to tinker with and improve,
and the machine is a nearly ideal de-
velopment system for working with
Modula-2. It's somewhat more ex-
pensive than the microcomputers I
write about, so I paid it little
attention.

Then I got more involved with
Modula-2 and decided to write a
book on the language. One thing led
to another, and I found myself talk-
ing to Heinz Waldberger, president of
Diser, and this afternoon one of the
machines arrived.

The Diser is big; the main unit sits
on casters on the floor and measures
about 30 inches high by 15 inches
wide by 30 inches deep. This contains
a card cage, power supply, four fans,
and a removable-cartridge 10-mega-
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byte hard disk. There aren't any flop-
pies yet, but that’s due to change
soon; in the meantime, I'll have to
use the RS-232C serial port to ex-
change program source code with the
Sage II.

The rest of the machine consists of
a big bit-mapped screen similar to the
Corvus Concept—like the Corvus, it's
taller than it is wide—a Keytronic
keyboard, and a Logitech mouse. The
keyboard is laid out in the Selectric
style. There aren’t any arrow keys,
but then it doesn’t need them since

the mouse is intended for cursor con-
trol. It's essentially the same key-
board that Keytronic provides as an
alternative to the IBM PC keyboard—
see my review that follows.

The Diser arrived in three enor-
mous boxes. On one was taped an
envelope on how to assemble it. The
first thing the instructions did was list
the contents of one of the boxes: key-
board, mouse, three cables, two disk
cartridges, and the system docu-
ments. Alas, there was only one disk
cartridge, and no documents at all.
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Circle 224 on inquiry card.

Given that the machine was rushed
out on special order for me, this
wasn't all that surprising, and a quick
call to Orem, Utah, produced an
apology and a promise of documents
by Federal Express. The second disk
cartridge would have been an exact
duplicate of the first, intended for
backup; we'll get one of those, too.

Assembly took a bit more than an
hour, after which we fired it up. At
first we couldn’t do anything, but
Alex continued to poke at the ma-
chine until he found that typing “?”
produced some useful Help files. In
poking around, we also found ma-
chine-readable text files of some of
the system documents. I'm writing to
catch a deadline; Alex is in the far
corner poking the machine. Every
now and then he shouts “Wow!” or
words to that effect when he finds
something new.

Control of the Diser has some simi-
larities to Apple’s Lisa but isn’t such
an insult to the intelligence. Pushing
buttons on the mouse produces a
miniwindow with a menu of options;
moving the mouse within that mini-
window selects among the options.
Some of the options have subop-
tions, also selectable by skillful use of
the mouse. I can see how one could
become quite adept with a little prac-
tice. For example, many editing func-
tions, like insert, delete, and move
text, are done with the mouse. Unlike
Lisa, the Diser does all this fast.

We found illustrations of the ma-
chine’s graphics capabilities under a
file called DEM.COMDEX.DEMU;
running that produces a dazzling dis-
play of three-dimensional graphics,
including bit-map photographs of
Swiss castles, as well as a pastoral
scene with guernsey cows—I wonder
if they've been to Peterborough
lately? [Editor’s Note: Here at BYTE we
are ensconced in the former headquarters
of the American Guernsey Cattle Club.]

Obviously, the Diser can store and
display photographs. You can also
draw pictures and diagrams with the
mouse. Of course, you then need a
printer capable of reproducing them
on paper.

The Diser is intended for use with
a laser printer. Diser has mated
Canon’s big and fancy laser printer to



printer’

Portable

A new generation printer that
combines portability, depend-
ability and quality. Sprinter is
travel convenience — lightweight
and rugged with an easily
removable travel cover and plenty
of space for storage.

Personal

A friendly printer that is easy to
operate. Ease of operation is top
priority for this printer. A
SoftSwitch™ Control Pad allows
the user to control forms’ length,
print density, tabulations, baud
rate and character sets.

Professional

A fast printer, the 160 CPS
Sprinter comes standard with a
4K buffer expandable to 68K with
MPI's MemoryMate™ option. It
comes equipped with an
EasyLoad™ front paper feed for
quick paper insertion and handles
everything from letterhead to
multi-part forms.

\

Travel with the Best! Micro Peripherals, Inc.
See the Sprinter at yourlocal computer store or call us for the 4426 So. Century Dr. » SLC, UT. 84123
dealer nearest you. 1 (800) 821-8848 Circle 270 on Inquiry card. (801) 263-3081



/////// i ///////// ///

/////// il

/// ///// y//// // ///

What will counteract NDC
74-0054-60?

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

It's possible. All you need is a
modem, to connect your computer
to others. Down the hall. Or tg

sands of miles away.

Hayes Smartmodem. Think of it as
your computer's telephone. Hayes
Smartmodem 300™ and the faster

Smartmodem 1200™ allow you to com-

municate over ordinary phone lines.
But any modem will send and
receive data. Smartmodems also
60 BYTE April 1984
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Your computer’s telephone.
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Gary: The-pedl rees for next week's
auction are as follows...

dial, answer and disconnect calls.
Automatically. And without going
through the telephone receiver,
making them far superior to acoustic
coupler modems.

Choose your speed; choose your
price. The lower-priced Smartmodem
300 is ideal for local data swaps and
communicates at 300 bps. For longer
distance and larger volumes, Smart-
modem 1200 operates at baud rates
of 300 or 1200, with a built-in selector
that automatically detects transmis-
sion speeds.

Both work with rotary dials,
Touch-Tone® and key-set
systems; connect to most time-
sharing systems; and feature
an audio speaker.
Smartmodem 1200B™ is also avail-
able as a plug-in board. Developed
spedifically for the PC, it

comes packaged with Hayes’

own communications soft-

ware, Smartcom II™

Smartcom II. We spent
alot of time developing it, so
you can spend less time using it.
Smartcom II prompts you in the

Hayes

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

gle steps required to create,

send, receive, display, list, name and
re-name files. It even receives data
completely unattended—espeaally
help?ul when you're sending work
from home to the office, or vice versa.

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

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

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

You can store
lengthy log-on
sequences the
same way. Press
one key. and Smartcom II automati-
aally connects you to a utility or infor-
mation service.



Smartmodem 300, 1200 and 1200Bare PCC approvedin
the U.S.and DOC in Canada. All require an
IBM PC with minimum 96K bytes of memory: IBM DOS
1.10 or 1.00: one disk drive: and 80-column display.
[ dem 12008. (Includes telephone cable. No
serial card or separate power source is needed.)

Smartcom Il communications software.

NOTE: Smartmodem 1200B may also be installed in the
IBM Personal Computer XT or the Unit.

In those units, another board edin the slotto
the immediate right of the Smartmodem 12008 may not
clearthe modem: also, the brackets may not fit properly.
1f this occurs, the slot to the right of the modem should
beleftempty.

And, in addition to the IBM PC.,
Smartcom Il is also available for
the DEC Rainbow™ 100, Xerox
820-1I™ and Kaypro II™ personal
computers.

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

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

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

Smar dem 300, S dem 1200, dem 12008
and Smartcom 11 are trad ks of Hayes Microc
Products. Inc. IBM is a registered tndcmark of Interna-
tional Business Machines, Corp. Touch-Toneisa
egstered service mark of Amenan Telephoneand

d k of Digital Equipment
Corporauon Xerox 820 11 is a trademark of Xerox
Corporation. Kayprollisa registered trademark of
Non-Linear Systems. Inc.
©1983 Hayes Miarocomputer Products. Inc.

Circle 179 on inquiry card.

the machine, but I can't afford one of
those. However, the company expects
to have it working with Canon’s new
low-cost cartridge laser printer—see
my COMDEX report in the March
BYTE (page 352)—Real Soon Now.
The delay is.not Diser’s. Canon hasn't
yet delivered the printer. The Canon
is only one of a whole bunch of new
and comparatively low cost (less than
$4000) fast laser printers. Xerox and
Fujitsu are also contenders. I cer-
tainly intend to get one of them.
You can also interface the Diser to
a high-quality dot-matrix printer,

such as the Printmate 150, and until’

we can get a laser printer that will just
have to do.

Meanwhile, I'm already impressed
with the Diser. I've seen it format text
and then present it in fancy type
fonts on screen. I've been playing
with the text editor; it's certainly
usable, although it will take a while
to become skillful with the mouse.

I'like Diser’s character sets; it gives
you a choice of about a dozen type
fonts, including Helvetica, Gothic,
and Times Roman. On the other
hand, I'm not as fond of black on
white as Diser is, and the letters on
the screen are smaller than I'm used
to; I find myself getting closer to it,
which means I have to tilt my head
back and look through the bottoms
of my bifocals, which does my
posture no good at all. No matter:
you can change the default type font
in the text editor to be as large as you
like, and if I really fall in love with the
machine, I'll get one of the enormous

‘Dotronix bit-mapped screens we saw

at COMDEX.

Meanwhile, this machine, plus a
laser printer, can produce camera-
ready copy, giving authors total con-
trol of their books. That could be im-
portant to me, especially if Larry
Niven and I do any more novels re-
quiring complex typography, as Oath
of Fealty did. In Oath we used dif-
ferent typefaces to indicate various
modes of communication: humans
speaking to computers; computers
speaking to humans; humans con-
versing with computers through im-
planted transceivers; humans con-
versing with each other by means of
the implants; computers writing to

screens; and so forth. It got a bit com-
plicated, and the typesetters didn’t
get it perfect even after a number of
telephone calls. With the Diser and
a good laser printer, I could send final
page copy to my publisher.

Of course, it's no use counting
one’s chickens before they're hatched;
after all, I've had the machine only
a few hours, and we won't really
know what it can do until we have
the documents and get a chance to
thrash it about. It will certainly have
some pretty severe limits, since
there’s not much software for it. I
suppose there is somewhere a Pascal
compiler for the Diser, so I could
recompile any Pascal programs I have
source code for; but most of the pro-
grams [ use every day would have to
be rewritten in Modula-2.

On the other hand, Modula-2 is, in
my judgment, the real language of
the future, and it won't be long before
there’s a lot of software written in
Modula-2, including accounting
packages and the like; for that mat-
ter, it wouldn't be all that difficult to
translate my own accounting pro-
grams from structured Compiling
CBASIC to Modula-2, and the pro-
grams would be the better for the
change.

What all this means, really, is that
Il certainly have a lot more to say
about the Diser in months to come.

Desk Organizer

One reason I anxiously awaited our
IBM PC was a program whose de-
scription made it appear to be
precisely what I wanted: a combina-
tion telephone directory, notepad,
desk calculator, and clock/calendar
with scheduler and alarm. It's called
Desk Organizer, from an outfit called
Conceptual Instruments Company,
and from the description I was sure
it would be great. Moreover, it works
under a sort of concurrent operating
system: you boot up with the Desk
Organizer disk, and once it’s running
you can bring up the regular IBM PC
operating system and run other pro-
grams, such as a text editor. The Desk
Organizer is said to be still in the sys-
tem, ready to be called up—some-
thing like Concurrent CP/M-86. If you
have lots of memory, you can freely
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Era one.



Era One saw
the personal com®
puter increase the

roductivity of the g

usiness executive
dramatically. Yet for all their
power, personal computers
have not fulfilled their poten.,
tial. Because the different
makes have been unable to
communicate reliably with one
another and with the various public
data networks.

But now, Microcom moves the
personal computer into a new era of communi-
cations compatibility with Era 2-the first Personal
Computer Communications System with the
industry-standard communications protocol
MNP. Era 2 finally enables dissimilar personal
comguters to communicate with one another
reliably and cost effectively. It also allows the
personal computer to access public data
networks easily and error-free.

A closer look at Era 2.

Era 2 with MNP is a 1200 baud Communi-
cations System (software and inboard modem)
designed to operate with the IBM PC, PCXT,
compatibles and PCjr; Apple lle, Apple Il Plus
and Apple I1. Its features include IBM 3101, Digital
VT100 and VT-52 terminal emulations. Era 2 exe-
cutes multiple functions with a single keystroke.
Stores a virtually unlimited number of telephone
numbers - each one up to 31digits. Era 2 is Bell
212A compatible, works with Pulse or Touch-
tone™ dialing. Its speaker alerts you to busy
signals, wrong numbers, etc. Era 2 gives ?Iour
personal computer error-free compatibility
with other personal computers, data bases,
mainframes, almost any information source
that can be reached by telephone line.

Microcom, Era 2 and MNP are trademarks of Microcom, Inc. Apple is a trademark
of Apple Computer Inc. Digital is a trademark of Digital Equipment Corporation.
IBM is a trademark of international Business Machines Corporation.

Circle 245 on inquiry card.

4

Era two.

@A new era
" in dependability.
Era 2's electronics
are so well put
B, together
e're
able to offer
a four-year warranty-
twice the term of pro-
gtection you get from
3 ~ yesterday’s products.
¥On top of that our product support
s outstanding. Our 800 number
operates 9AM to 8PM (EST), Mondays
through Fridays, 9AM to 5PM Saturdays with
experts available to solve any problem or answer
any question.
The state of the price of the state of the art.

We're able to offer Era 2 for an amazing
$429. By any standard the price/value ratio of
Era2 is outstanding.

Move your personal computer forward
into a new era of communications. Visit your
Era 2 dealer soon. Call 800-322-ERA2 (in MA,
617-762-9310) for the name of one nearest you.
Or write us, Microcom, Inc., 1400A Providence
Highway, Norwood, MA 02062. We'll send you
a brochure with complete information on Era 2.
Only from Microcom: The Personal Computer
Communications System with MNP.




switch back and forth between Desk
Organizer and another program.

This sounded ideal. One of my
problems is a desk cluttered with
notes and calendars and scraps of
paper, and I can never find my ad-
dress book when I want it. Getting
all that on line would be worth some-
thing. True, I don't use an IBM PC to
write with, but that’s a solvable prob-
lem: within weeks well have the
Compupro 8085/8088 sufficiently PC-
compatible to run that sort of pro-
gram, or at least they keep telling me
we will. Besides, even if I don't end
up using it because I'm not willing to
convert to the PC as my personal ma-
chine, others here could, and I've
plenty of friends who do use PCs and
PC clones.

Alas, it’s not quite all I'd hoped for.

As far as I can tell, Desk Organizer
does do all it promises; but it does
it very slowly, and it'’s more complex
to learn and use than I would have
thought. The complexity isn't a real
barrier. There’s an excellent tutorial,
perhaps a bit cumbersome, but com-
plete enough.

On the other hand, the version the
company sent me didn't do what it
said it would. In particular, the docu-
ments say that various items will be
"highlighted,” which I suppose
means that they'll appear in reverse
video. I had to suppose it, because
it didn't; there was no hint of any
highlighting when I used the’ pro-
gram, which made it quite difficult to
be certain precisely what the program
was going to do; the control scheme
involves using the arrow keys to
move the highlighting up and down
within a list; if there’s no highlight-
ing, you've no choice but to try to set
things up so the top or bottom item
in the list is the one selected. This
was hard enough work that I soon
abandoned it.

However, just this morning a new
disk arrived from Conceptual Instru-
ments. I had Peter put it into the
machine, and it does come up with
highlighted (boldfaced, not reverse
video) items, so I suppose I had a
broken copy. Alas, I haven't had a
chance to check for speed improve-
ments.

To Conceptual Instruments’ credit,
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neither the program disk nor the data
disks are copy-protected; in fact,
there’s a copy utility built into Desk
Organizer, which figures, since you
boot up the machine with Desk Or-
ganizer's operating system rather
than the one that comes with the
IBM PC. On the other hand, it took
4 minutes to format a disk, and after
it was formatted, 11 minutes more to
copy the program disk. Conceptual
Instruments may have discovered a
new antipiracy scheme: terminal

boredom.
O e e L S e B

Providing technical

support Is a job few

computer companies
enjoy.

Using the program is a bit like
using Valdocs on the Epson QX-10: it
works, but it takes so long that after
a while you don'’t really care. There
seems to be a lot of disk accessing.
I don’t suppose there’s any help for
it, given the amount of functions it
performs and the data it stores. It
could be unfamiliarity with the pro-
gram, but I find it easier to hunt up
my missing address book and look
up the number.

There are nice features to Desk
Organizer. The calculator is complete
and fairly easy to use. There’s a long
section on “personalizing” the pro-
gram. If you have the right kind of
modem, the system will dial tele-
phone numbers for you. There’s a
way to define the function keys as
“stamps”; they could include your
name and address, or the word
CONFIDENTIAL, or indeed most
anything you might have made into
a rubber stamp.

In other words, I have mixed emo-
tions about this program. I'd really
like it to work, but I find trying to
learn it a frustrating experience. Ap-
parently I had a broken copy, since
the manual is explicit about high-
lighting, and I saw no signs of it;
moreover, from the serial number it
was a very early copy. Perhaps the
later version is speedier. If so, you'll
hear about it. Meanwhile, if you're
thinking about buying it, I'd advise
you to get a demonstration from a
dealer you trust.

The Technical-Support Dilemma

When the micro revolution first
began, there weren't very many of us
users. Most companies—hardware
and software alike—were so small
that typically there weren’t any
people specially assigned to answer-
ing customers’ questions and solving
their problems. The regular technical
staff did that in their spare time. As
an example, when some years ago I
had a problem with Sorcim’s Pascal/
M compiler, Richard Frank, the presi-
dent of the company, took the call.

That’s pretty unlikely now. Any
successful company sells thousands
to tens of thousands of copies of its
product, whether it be a computer or
a program or, increasingly, both.
Outfits like Digital Research, with
many different versions of dozens of
languages and compilers as well as
the CP/M operating system, find they
need large staffs to answer customer
queries.

Providing technical support is an
onerous job that few computer
people enjoy. How could they?
They’re likely to get the same ques-
tions over and over again. An inter-
esting question almost by definition
means one they can’'t answer. Mean-
while, there are the dozens of callers,
some asking superbly stupid ques-
tions, some with legitimate beefs,
some irate, and nearly all unhappy.
Anyone smart enough to answer the
tough questions could be doing in-
dependent programming work, or,
turning it around, in general if you
don’t know enough about computers
to be doing development work, you
probably shouldn’t be answering
users’ questions. This makes for a
vicious circle and a high turnover in
the technical-support departments of
many large micro suppliers.

On the other hand, there have to
be technical-support people. Most
microcomputer programs are not
well designed and often have really
poor documentation to boot. There’s
often no way to make the program
run without correcting it and no way
to tell the customer how to correct an
older version except through direct
telephone contact.

The expense of providing technical
support is often used as justification
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PC users! Here are 6 products you need
to get up and running, fast!

MicroMaster- is the first truly
complete PC support system.

It's revolutionary design integrates orderly paper
and cable management like no other oftice furni-
ture we know of. And, for maximum PC usage
and functionality, mobile MicroMaster can be
moved from one location to another easily and
safely. Best of all, MicroMaster is so well-made,
we guarantee it for life.

MicroMaster PC Workstation
Oak/Putty 3975-8T3
Walnut/Black 3975-7T3
$349.00 (base unit)

New -The world’s most
compact auto-answer/auto-
search modem.

The Small Talk™ is our newest 300-baud modem.
it features automatic search and automatic an-
swer, at a very affordable price. Compatible with
all other 103-type modems on the market, com-
plies with FCC rules. Order yours today.
No.8063T3 $149.00

immae ©

The ultimate solution for glare
problems.

Our Glare Sentry™ |l effectively reduces CRT-
reflected light. Plus, the built-in contrast enhance-
ment filter makes each character sharper and
much easier to read. Specify your equipment
and model number.

Glare Sentry ™1l $99.00

The Micro-T-Switch gives you
instant access to 2 serial devices.

Save the cost of a second printer by allowing two
users to share the same device. All components
are mounted on a printed circuit board to reduce
cross-talk and eliminate trouble-prone point-to-
point wiring. Buy one today, put it to work tomorrow.
Micro-T-Switch for EIA RS-232 applications
No.112T3 §110.00

Plug 3 or 4 PC components into
just 1 micro power bench.

Coordinate your PC hardware for neatness, con-
venience and safety. Flip 1 switch and turnon
your entire system. And the micro power center
has a built-in surge suppressor. Call in your
order or return the postcard.
Apple Power Bench No.291073 $129.00
IBM PC Power Bench
. N0.291473 $129.00

FREE DUST COVER
IF YOU ORDER NOW.

This is noordinary "office” dust cover.
It's made of a unique vinyl containing
special “anti-static” additives, to
prevent static-charge buildup.

A $13.95 value. Limited time offer -
order by April 30,1984.

e -

FREE INMAC CATALOG.

Every PC user
needs this 120-page
catalog, jam-packed
with more supplies
accessories and
ideas. Includes over
2,000 specially
selected products.
Ask fora copytoday.

Order now — direct from this ad. Just fill out
and return the postpaid card, call toll-free or write
us at 2465 Augustine Dr., Santa Clara, CA 95051.
Risk-free Double Protection Guarantee.
Return any product within 45 days if you're not
completely satisfied. All products are guaran-
teed for one year against defects in material and
workmanship.

Your order shipped in 24 hours. Orders are
sent UPS or USPS with freight and handling
added to your invoice.

Visa, Mastercard, or we'll bill you. Indicate
payment method with order.

CALL TOLL-FREE 1-800-547-5444.



for high software prices. I'm fond of
telling programmers that it takes at
least as much time and effort to write
a novel as it does to write a big pro-
gram; but we don't charge hundreds
of dollars a copy for novels. The
almost inevitable answer has been
that novelists don’t have to answer
many telephone calls about their
characters and plots.

Digital Research’s Technical-
Support System

I've had mixed reports about
Digital Research’s technical support.
Some readers are enthusiasts. Others
have horror stories. I suspect it has
to do with whom they talked to at
DR, and how long that technician
had been on the support assignment,
and quite possibly the time of day. I
know I've had a variety of experi-
ences talking with them.

Last week I was working on my
silly Star Trek game. As an aside: my
apologies to those who ordered the
darned thing from Workman. Barry
kept after me to get the final version
out, but I kept wanting to add yet an-
other feature, and eventually Barry
had piles of orders and was getting
frantic just as I had other deadlines
and the Christmas holidays were
nearly upon us—but when I assem-
bled the thing, it would run fine on
my big systems, but it used too much
memory for most machines.

The game is written in Compiling
CBASIC, which has the ability to do
overlays and pass variables from one
section of the program to another by
use of COMMON declarations. This
seemed ideally suited for my game:
I could do the setup in one section
of the program, then call in an over-
lay for the actual play of the game.

Alas, the DR documentation on
how to use COMMON and the over-
lay feature with array variables is not
precisely a model of clarity. Still in all,
I puzzied out what I thought was
meant and tried it.

The setup worked fine, but as soon
as it called the overlay it blew up in
a spectacular manner: suddenly
there appeared on the screen a bunch
of garbage that included not only
control characters and random stuff,
but also the text of every string in the
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program, including not only mes-

sages but the prompts and error. |

messages from functions. Disconcert-
ing to say the least.

Logical analysis: either I was doing
something wrong in the game itself,
implementing the overlay feature im-
properly, or trying to do something
that Compiling CBASIC can’t do. Of
course, we were in a hurry: there
were my deadlines, and Mrs. Work-
man was unhappy because custom-
ers were calling about this stupid
game. I needed a shortcut.

The simplest thing would be to
eliminate one or more of the possi-
bilities, and the easiest way to do that
would be to call Digital Research. If
I had assurance that Compiling
CBASIC would do the job, then I'd be
miles ahead, even if there wasr't any-
one there able to tell me precisely
how to do it; and if Compiling
CBASIC wouldn't, then I could stop
wasting time trying.

It used to be when I had questions
about CBASIC I'd call Gordon
Eubanks. After all, he wrote the pro-
gram. Gordon, however, has set off
on his own to produce some new
software, so that wasn't an option.
There was nothing for it, then, but to
call the DR switchboard.

The result was weird. First, some-
one asked me if I were an end user.
I could tell it wasn't a casual question.
“As opposed to what?” I asked. “1
write a software review column called
The User's Column, so I suppose I
am.” Long silence, then I was
shunted to another telephone. And
another. I kept saying, with rising im-
patience, “Look, all I want to know
is whether Compiling CBASIC can
do this. I don’t even need to know
how, just whether I'm wasting my
time trying.” I must have said that 10
times. Eventually I tired of it and
asked for the director of press rela-
tions, only to be told DR doesn’t have
one, and I should talk to a PR firm
in Palo Alto. Then I was put on hold
again, and another voice came on.
This one told me her name was Mary
Anne Brown, and I needed another
person named Brown from a dif-
ferent department, and she'd try to
get the other department for me.

By this time I'd been on the phone
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Twowaysto
show off
your IBM PC.

There’s no better way to show
off your IBM PC — or any other
micro — than with the new line of
Toshiba printers.They offer state-
of-the-art features, high reliability
and low price.
P1351

The new Toshiba P1351 printer
has a unique high-density 24-pin
dot-matrix print head. It lets you
print crisp, clean letter copy at
100 cps, draft copy at 192 cps. And
with the software-selectable
downloading fonts, you get to pick
from a variety of type styles.

The P1351 has more stuff to
show. Like 180 x 180 dots-per-

Circle 367 on inquiry card.

inch high-resolution
graphics, 132-column-
width platen (great for
spreadsheets and Lotus™1-2-3™
data processing and graphics),
Qume SPRINT 5™ emulation,
and a choice of either a forms
tractor or automatic sheet feeder.
P1340
For considerably less, the new
P1340 gives you just a little less.
But it still has the same high-
density 24-pin dot-matrix print
head, the 180 x 180 dots-per-inch
graphics resolution, and the Qume
SPRINT 5 emulation. In addition
to true proportional spacing and a

In Touch with Tomorrow

TOSHIBA

Information Systems Division, TOSHIBA AMERICA, INC.

built-in forms
tractor. Whichever
printer you choose, you also
get nationwide service within
24 hours by Western Union
technicians.

So the choice is yours. But
when you choose Toshiba, you
know you're putting on the
best show possible.

For more information, call toll-
free: 1-800-457-7777, Operator 32.
Or call one of the distributors
listed on the adjacent page.

IBM PC to P1340 and P1351 graphics utilizes PaperScreen
and the IBM PC with color graphics adapter. IBM PC is a
trademark of International Business Machines. Lotus and
1-2-3 are trademarks of Lotus Development Corporation.
SPRINT 5 is a trademark of Qume Corporation.

©1984 Toshiba America, Inc.
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to DR for half an hour, and I'm cer-
tain I was neither civil nor coherent,
and I want to commend Ms. Brown
for her patience. In the unlikely event
that Digital ever lets her go, she could
get a job with the State Department
anytime. Alas, it did no good: the
other department would not speak to
me; and there matters rested.

The next day Digital called me. It
seems to have been changing its tech-
nical-support setup, and between the
changes and the impending holidays
the system wasn’t properly imple-

mented, and I'd fallen between the
cracks.

The new system is—well, before I

express an opinion, I'll describe it.

DR has a new “Technical-Support
Program for the Professional Pro-
grammer.” Actually, it’s not all that
new; but I'd never heard of it, prob-
ably because in the past I'd always
called program authors directly. Any-
way, the program costs $250 a year

and entitles you to:

ea toll-free phone number to DR

\Ye F1(5
hands
with the
Video
C-77!

Combines Color
Computer
Output

With T.V.
Camera image

Simultaneously
On Your
Presen: Monitor

® Will work with any composite
monitor

@ Easy to operate: Can be set up in less
than 10 minutes

® Features full window control: Place
the window where you want it;
make it any size

® Outside the window—computer
output & graphics. Inside the win-
dow—your choice of combined or
superimposed images.

Special $289 Introductory
Offer Includes:

8 All necessary cables

8 Handling and shipping UPS ({within
continental USA)

® And for those who will use this as a
character generator, utility software is
included in the package. Specify IBM,
Apple, or Atari

TO ORDER: Call Our 24 Hr. Line 1-800-227-3800 ext. 7700

* Requires camera with external sync. capability {cameras with lens available—SGM 1348-5385) * IBM
owners please note: Requires IBM, TECMAR, or comparable graphics board ® VISA, Mastercard, or checks
accepted [allow time to Clear)  NY residents add sales tax * No risk. Ten day money back guarantee. Call
for authorization ¥ before returning * Dealer and Distributor Inquirles invited ¢

For More Information Call 212-687-6255, Monday-Friday, 9-5 EST

RAPID SOLUTIONS...
FROM RAPITECH

1BM s aregistered trademark of 1BM corp
APPLE is a registered trademark of APPLE corp
ATARI s a registered trademark of ATARI corp
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565 Fifth Avenue, New York, N.Y. 10017
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eunlimited calls on that number re-
garding all DR products

ewritten software performance
reports

eaccess to Microline, a DR support
service on The Source

efree hookup fee to The Source
ea new quarterly technical news-
letter

That's the theory, anyway. In prac-
tice, you apply by signing a form
acknowledging that DR “does not
guarantee support service results”
and it denies “all expressed and im-
plied warranties, including all im-
plied warranties of merchantability
and fitness for a particular purpose.”
In addition, you must (not unreason-
ably) be shown to be a valid owner
of the software to be supported
under the agreement. DR doesn't say
what it will do if you sign up for the
service and subsequently buy some-
thing else from it, but since it says the
single fee entitles you to support for
all the DR products you've bought,
I presume it will cover the new ones
when you get them,

DR says that there is still some free
support for end users. That, however,
is provided by an entirely different
department of “generalists.” The pro-
fessional technical-support people
are specialists, and they will talk to
you only if you call on the (unlisted)
toll-free technical-support line, which
is why Ms. Brown couldn’t get any-
one to take my call. She should have
referred me to the end-user support
group. It was implied that if I'd
clearly stated that I was an end user,
I'd have gotten to someone who
could answer my question.

That may be. On the other hand,
I've heard complaints from end users
who say that the generalists can't
answer many questions. A few of my
correspondents are hopping mad:
they’re sure DR has let them down.

I have mixed feelings.

First: DR has always been one of
the leaders in providing support for
its products. Its generalists in the free
support department can still provide
better support than is customary in
the micro industry.

Second: as I said when I began
this, technical support is a tough
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problem, and as the number of micro
users grows, it’s going to get worse,
not better. A "“Professional Tech-
nical-Support Service” is much
needed, and DR should be ap-
plauded for providing it.

Third: the end user has been
harmed by this move, but it's difficult
to see what can be done about it.
Once again: there are just too many
customers, with too many questions,
and it’s cruel and unusual punish-
ment to require highly skilled com-
puter professionals to man phones in
order to answer the same silly ques-
tions over and over again. I don't
think my own question was silly, but
a case can be made for that view; and
many of the questions they get are
genuinely stupid.

Fourth: it’s particularly sticky to
provide support for compilers, be-
cause there are so many different
things people try to do with them,
and thus so many ways for things to
go wrong.

Knowledge Brokers?
One possible solution: form in-

dependent technical-support organi-
zations. Alex suggested that a bright
young entrepreneur might make a
pretty good living advertising full
support for DR products at $100 a
year. After all, such a third-party ser-
vice has popped up for Kaypros; why
not software? With enough cus-
tomers, the charge might be even less
than $100 yearly. Naturally, one ex-
pense would be a subscription to the
DR Professional Technical-Support
Program. For DR products, our entre-
preneur would be in effect a knowl-
edge broker: tough questions would
be referred to DR.

Indeed, this might work to DR’s ad-
vantage, since the knowledge broker
would filter out both silly questions
and repetitive questions and bring
only fresh new problems to the DR
staff.

Of course, there’s a radical solu-
tion: better software and much bet-
ter documentation, so that the ques-
tions are answered before the cus-
tomer buys the product. No one
seems to have thought of that one,
though.

What Was Really Wrong

As to my specific problem, Compil-
ing CBASIC can indeed pass array
variables in COMMON, and there
aren’t any restrictions on declarations
and functions, either. It turns out that
what I had done, alas, was miscopy
my Dimension block, so that I had an
undimensioned variable. The Com-
piling CBASIC compiler will not
catch this error (see the January
User’s Column, page 80, for details).
There’s no run-time error either. The
computer just gets lost, producing
totally unpredictable results.

That’s what had happened to me:
the undimensioned array had man-
aged to send the program off into a
data area, so it tried to interpret data
as program instructions, with disas-
trous results.

CBASIC used to catch “undimen-
sioned array” errors during compila-
tion. It also caught “subscript out of
range” errors at run time. The first
version of the compiler for CBASIC
was totally compatible with
CBASIC2, mieaning that you could

compile the programs under
Text continued on page A4
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MOST VALUABLE

Reliability. It's crucial to OEMs and
systems integrators. Without it,
you cant generate business and a

good reputation.

CompuPro’s System 816 answers your
needs for reliability. It's respected
among OEMs because it not only
outperforms the competition, but also
operates with incredible dependability
The Most Valuable Performer. . .what
youd expect from a company with
more than ten years of setting
industry standards.

More Power to You

The Systemn 816 series has the power
and speed multiple workstations
demand. We enhance this even more
by offering a whole range of CPUs

to select from and standard RAM
memory expandable to 1 Mbyte

or higher.

As for disk storage. the System 816
can handle up to 4.8 Mbytes on floppy

ompuPro.

A GODBOUT COMPANY

3506 Breakwater Court, Hayward, CA 94545

(415) 786-0909

CP/M and CP/M-86 are registered trademarks and
MP/M-86, CP/M-68K and FORTRAN 77 are trademarks of
Digstal Research Inc. CP/M 8-16. MP/M 8-16 and CCP/M 8-16
are compound trademarks of Digttal R h Inc.
and CompuPro. System 816 is a trademark of CompuPro
Prices and specifications subject to change without notice.
System 816 front panel design shown is available from
Full Service CompuPro System Centers only.
©1984 COMPUPRO
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PERFORMER

CompuPros System 816.
One of the fastest,
most versatile
computers

on the market.

drives and as much as 320 Mbytes per
controller on hard disk.

Incredible Flexibility
If that's not enough, CompuPro makes
the Systemn 816 even more attractive
by structuring it on the IEEE 696/
S-100 bus. For the systems integrator
this means amazing potential in
arranging packages. Just select the
appropriate components, you cant go
wrong. And CompuPro makes sure of
that, because we offer our
components independently. in any
combination you need. This bus also
provides the flexibility to use
compatible boards for graphics and
other unique applications.

Built to Last

No matter what configuration you
select, everything's housed in our
famous enclosure. Unlike the plastic
construction of most other computers,

ours is made of rugged metal for
durability and shielding. A constant
voltage power supply protects against
brownouts. And the common modular
architecture of our System 816 family
makes upgrading or reconfiguring
remarkably easy.

When you get right down to it,
CompuPro speaks your language. With
operating environments like CP/M®
CP/M-86® MP/M-86" CP/M-68K™ and
our own CP/M®8-16" MP/M™8-16™

and CCP/M™8-16™ And the

capability to support languages

like Pascal, C, mapFORTH. BASIC,
COBOL, PL/1 and FORTRAN 77™

and much more.

Total Support

To show you the confidence we have
in the System 816's reliability,
CompuPro backs it with the industry’s
longest warranty coverage: from

12 to 24 months.

Find out more about the CompuPro System 816. . .The Essential Computer™

(0 Send me your OEM/systems

(O Send me your catalog with

Telephone Number

|

| integrator application package. warranty information.
: Name

| Tide

: Address

: City State Zip
|

|

Mail to: CompuPro Artn: Sales Department 3506 Breakwater Court, Hayward, CA 94545

For dealer locations, see page 435.
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“through airports. Or
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fadesk-top

uterina16 pound

and a wide variety of printers. Even the
top computer or portable

r, you notonly geta computer for your office.

Inor out of the office, Commuter becomes an executive work station: The
You also get one for the road. Because Commuter gives you

Commuter is a desk-top computer. It features a 16-bit 8088 processor. 128K of memory,
full 80 column by 16 line optional flat panel display is easily removed to

Announcing the no-compromise computer. Commuter

sacrifice features for convenience. Or even purchase one computer for your

office and one for travel. Commuter is a breakthrough in portable computers.

With all the capacity, capabilities, and features of a desk-top computer. Inonly
Why buy a desk-top computer when you can carry a Commuter?
expandable to 512K. Single or dual 5 '/+” floppy disk drives, each with 360K bytes
attach an external monitor or television set. And built in ports let you add

No loriger is it necessary to lug a 32 pound “portable

Sy

=)

el

S

£
S®3 ait
oL g 8%
=0 . Sefas
= SSES Y SEETS
= /. 2l S e ECE%Q 5
=" SQEAS 8252 4
- £ $3Sc582 28 &
LoBEg s SEfrssctsags ¢k
~< S oS 2 $°5852 3£«




Visual Computer Incorporated

inits class can: 15" x 18" x 3'/2”, with builtin handle and briefcase-sized carrying case.
Never has a powerful computer been easier to handle.

IBM® PC compatible. And downright sociable.
Commuter offers you a level of IBM PC compatibility unmatched in a portable computer, Commuter comes

bundled with the MS-DOS™ operating system and GW Basic.” Your commands are entered on a full 83 key
keyboard with an IBM PC layout, including numeric pad and ten function keys. IBM compatible color graphics
and monochrome support are built right in.

Unlike many so-called IBM PC compatible portables, Commuter can run virtually all of the software written
specifically for the IBM PC. And Commuter's double-sided, double-density diskettes are directly transferable to and
from the IBM PC. So you can take advantage of hundreds of available software programs: Business programs like
Lotus® 1-2-3," VisiCalc,” or WordPlus-PC.™ Games like Flight Simulator.™™ Even educational software from Spinnaker.”

7 Right off the shelf. Without modifying a thing. ——

Pick up the perfect business partner for only $1995.
Why compromise? With its heavyweight memory, desk-top power,

IMITITER

and 16 pound weight, Commuter is clearly the practical choice. But the
best partis, atonly $1995, you can pick it up for practically peanuts.

Try out Commuter at your local authorized dealer today. Or call
Visual Computer at 1-800-847-8252. (in Mass., call 1-800-462-5554), or
write Visual Computer Incorporated, 135 Maple Street, Marlboro, MA
01752 for more information.

Commuter. It can take your business
places it’s never been.

Visual Computer Incorporated is a whoily owned subsidiary of Visual Technology Incorporated. COMMUTER is a trademark of
Visual Computer Incorporated. IBM is a registered trademark of International Business Machines Corporation. Lotus and 1-2-3 are
trademarks of Lotus Development Corporation. VisiCalc is a trademark of VisiCorp. WordPlus PC is a trademark of Professional
Software Incorporated. Spinnaker is a trademark of Spinnaker Software Corp. MS-DOS, GW Basic and Flight Simulator are trademarks
of Microsoft Corporation.
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Less
for Your
Money

If you do word processing on
your personal computer, you
probably know that there are
many programs for sale to help
iou with your spelling. But the
iggest spelling error you’ll ever
make is paying too much for your
spelling correction software. The
Random House ProofReader
Fives you less for your money -
ess trouble, that is, and fewer
spelling errors. The Random
ouse 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
Rrograms with far less power. The
andom House ProofReader is
compatible with all CP/M 2.2%,
MS-DOS® and IBM Personal
Computer® systems.

For orders or information, see your local
dealer or call 505-281-3371. Master card
and VISA accepted. Or write Wang
Electronic Publishing, One Industrial Ave.,
Lowell, MA 01851, 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 trad k of Digital R h, Inc. IBM and IBM
P 1C ter are regi d trad. ks of

International Business Machines, Inc. MS.DOS is a
registered trademark of Microsoft, Inc.
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Text continued from page 70:

CBASIC2 and run them for logic
checkout; if everything worked, use
the CB80 compiler to produce fast-
running machine language. The
CBASIC2 version, being interpreted,
would be slow, but because of its
range checking the debugging was
easier.

I discussed this with Richard Love-
lace, a supervisor in the DR technical-
support division. “What we need,” 1
said, “is to upgrade CBASIC2 so that
it will accept the full Compiling
CBASIC structures and functions.
Then we can use the CBASIC2
pseudocompiler for checkout and de-
bugging.”

He allowed as how that was prob-
ably a good idea, but there wasn't
much enthusiasm behind it. DR tells
me that it is working on the problem,
but I haven’t found out what it is
planning. .

Oh, well. Let it be a lesson to me.
The lesson is: use languages in which
the compiler catches the errors; that
way you won't be so baffled if the
program doesn’t work.

Databases

It's amazing how many outfits offer
information nowadays. You can get
on-line data on everything from
horse breeds to agricultural produc-
tion. The only problem is figuring out
who has what information for sale
and how to get at it.

Owen Davies and Mike Edelhart
have published a book that will help.
The Omni Online Database Directory
(Macmillan, 1983) gives information
on more than 1000 databases that you
can access with a terminal and
modem. The book covers everything
from Compuserve and The Source to
a database on wine selection. I doubt
anyone would find the book interest-
ing light reading, but it's sure a
handy reference. It’s also well writ-
ten, with clear instructions on how
to access the various information
sources.

The $19.95 hardback is a bit over-
priced; get the $10.95 trade paper edi-
tion. It’s just as useful and will last
as long as the information in it.

Incidentally, Owen Davies is doing
another Omni book, this time on
small computers. I'm doing a short

piece, Alex is reviewing some com-
puters, and Barry Workman is doing
a review of the Lobo Max-80. It ought
to be out toward the end of 1984.

What's Right with Borland

Borland International sells a
full-feature Pascal that looks to be at
least as useful as Digital Research’s
Pascal MT +; I've heard reports that
it’s faster and more compact. I'm hav-
ing Marty Massoglia check that out
for the IBM PC 16-bit version. I know
the Z80 version is darned good be-
cause we used it to compile some
chunks of the Galactic Traders game
I'm writing. :

The only thing I've got against
Borland is the name “Turbo Pascal,”
and I suppose I can survive that. At
$49.95 ($149.95 if you want to seil
products compiled with Turbo Pas-
cal), it’s one of the best deals in town.

Borland’s president, Philippe
Kahn, tells me the company has only
one real problem: people confuse it
with JRT Pascal, and since JRT had
real distribution problems, potential
customers wonder if they'll have the
same difficulty with Turbo Pascal.
“How,” he asked, “can I convince
people that I'm shipping the same
day orders come in?” He even offered
to fly me up to his location to inspect
the facilities.

I didn’t have time to do that, but I
find the offer itself interesting. I can
also say that I've heard no complaints
about Borland, and people are usu-
ally pretty quick to write me if they
feel they’ve been ripped off. I find
Borland'’s package pretty impressive.
The company also provides technical
support by telephone.

It's about time for micro software
prices to come down to reasonable
levels. To the best of my knowledge,
Borland’s Turbo Pascal is a giant step
in the right direction.

CP/M for Z-DOS

Walt Bilofsky’s Software Toolworks
has produced yet another useful pro-
gram. It’s called ZP/SIM, and it will
run regular CP/M 8-bit programs
under 16-bit Z-DOS. That’s the good
news.

The bad news is that it won’t run
all CP/M programs under Z-DOS,
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AZTEC C86 8086/8088 | [1FullC [] Fast object code {J Basic graphics
new release 2.0 18087 support [ 1 Large memory model [ Fastl/O
] Overlays [[] Relocating assembler [] Linker & library
PCDOS/MSDOS $249 | [ Library has i/O, screen |/O, graphics, PC DOS-CP/M/86
CP/M-86 $249 | [ Interfaces with DRI and MICROSOFT assemblers
BOTH $399 [ Compatible with AZTEC C for CP/M, APPLE, C64, & TRS-80
/PRO extension $249 /PROQ includes optimizer, C86 debugger. and other tools
C Grafx call Comprehensive color graphics for use with C or stand aione
Uni-Tools | $ 99 Tools | has make, dift, grep.- & other UNIX inspired tools
PHACT database call Phactis a comprehensive set of C database functions
Zz $125 2 is afull screen C editor much like the UNIX Vi editor
Quick C $125 Quick C compiles C source into interpreted code in a flash
“‘%ﬂ - 8080/280 | Full Cooﬂﬁa‘m Mbhf linker, library ultty . PRO exten-
| sions include library source, utilities, ROM libraries, M-80 and

RMAC interface

AZYTEC C80 TRS-80 | The Model 4 system is full AZTEC C It and runs under TRSDOS
MODEL lllor4 $199 | or DOSPLUS, the Model Ill system does not support float. /PRO
/PRO Wil and 4 $349 | hasfloatfor lli, Z, library source, . . .

AZTEC C65 6502 A complete C development system for the APPLE Il and lle with
APPLE DOS $199 | assembler, linker, editor, SHELL, library, and library source. Binary
ProDOS call | files execute under DOS or SHELL
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APPLE,CP/M, T-80 $125

MANNX

AZTEC C TUTOR PRENTICE-HALL and MANX SOF TWARE SYSTEMS joined
APPLE or IBM $99 forces to produce an unmatched “hands on" C tutorial. Includes
other systems catl lessons, text, fast compiling student C compiler, and . . .

Quick C Quick C compiles C code into extremely compact interpreted

code at blinding speed. Run time system has UNiX functions.

UNIX is a trademark of Bell Labs. CP/M, CP/M-80 and CP/M-86 are trademarks of DRI. PC DOS is
atrademark of IBM. MS DOS is a trademark of MICROSOFT. N.J. residents add 6% sales tax.
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and unless you're a better program-
mer than I am, there’s no way to in-
fer from the Toolworks documents
just which program won't run with it.
We know that WRITE won't work
with it. That's hardly surprising,
since WRITE uses some very sophis-
ticated tricks to get sorted directories
and disk-file sizes and such.

On the good side again, ZP/SIM is
easy to use, and the documentation
is plenty good enough to get it run-
ning. The complexities come when
you're trying to figure out what will
and won't work under ZP/SIM; the
simple solution to that is to try it and
see.

This program would be useful to
any Z-100 owner who has Z-DOS,
doesn’t care to buy the CP/M-85
package, and wants to run fairly
simple 8-bit CP/M software on the
machine.

That may be a limited market; but
as I've said before, every Z-100 owner
ought to know about Software Tool-
works. Walt has some of the best soft-
ware bargains in this business.

SIG/M

There’s a lot of good free software
out there, including, I'm told, a good
Pascal interpreter. (I dont know
whether it’s the mystical public-
domain UCSD Pascal they told me
about at Cornell.)

Anyway, I've just been sent the lat-
est SIG/M (Special Interest Group for
Microcomputers) catalog that
describes about 100 disks full of
public-domain software. There are
games, mailing-list maintainers,
modem programs, tests for the Com-
pupro Clock Board, ZCPR (a new
command processor to substitute for
CP/M’s on systems using a Z80 chip),
and myriads of other programs.
There are Help programs, assembly-
language macros, a LISP written in
Pascal, calendars, things to set the
margins for a Diablo printer, an editor
to use for writing programs in the C
language—well, you get the idea.
There’s just a ton of stuff.

Understand, there are no guaran-
tees. Some of this free software is
useful, but some is guaranteed to be
boring. Also, the quality of this stuff
varies enormously. Most of the pro-



grams by Ward Christensen (a
famous public benefactor) are very
good to excellent, but some of the
SIG/M programs are loaded with
bugs. Moreover, much of it duplicates
stuff available from the CP/M User’s
Group; but SIG/M charges signifi-
cantly less per disk.

Incidentally, many of the programs
offered by SIG/M are sold commer-
cially. This specifically includes an
“Unerase” utility that will restore
erased files and a “Find Bad Sector”
program that locks out bad disk
sectors.

Many, but certainly not all, of the
most useful of these programs (in-
cluding Findbad and Unerase) are
marketed by Workman and Associ-
ates. Workman adds a few programs
from other sources and sometimes
cleans up the documents; his four
utility disks include programs
selected from about 25 of the SIG/M
disks.

The SIG/M catalog is $3 mailed in
the U.S. and $4 to a foreign country.
Program collectors and software ad-
dicts can’t afford to be without it, and
anyone seriously interested in getting
the most out of a microcomputer will
probably find it interesting.

Carry Me Away

One permanent new addition to
the menagerie at Chaos Manor is the
MPI Sprinter, which is a completely
portable version of the Printmate 99
dot-matrix printer. Actually, it's some-
what more advanced than the model
99 in that there are provisions for a
memory buffer card and some other
features. Like all the MPI products
weé've tried, it’s easy to set up, works
fine, and produces an acceptable
grade of dot-matrix print, not quite
up to letter quality, but good enough
for almost any reasonable purpose.

The main thing the Sprinter has
going for it, though, is that it’s really
portable. It closes up in its own case.
That case has room for some paper
and manuals and all the cords and
cables it needs. Once closed you can
take it to the airport and send it as
checked luggage. If sending it bare
frightens you, there’s also a black
ballistic nylon outer carrying case
with pockets and shoulder strap.

TOP OF THE LINE

Titles from over 80 publishers
and constantly growing. /f we
don't already have it, we can
get it for you.

THE BOTTOM LINE
Why pay more? Our prices
are the absolute rock bottom,

THE SOFTLINE HOTLINE
Our customer service

hotline is backed by ex-

perienced technical staff.

THE SOFTLINE EXPRESS
Next day shipping on all
orders from stock.

CORPORATE FRIENDLY

Our Corporate Accounts
Program offers quantity
discounts and evaluation
copies for select software
packages.

EXTRA $$3 SAVINGS

With each order, we offer
discount coupons worth up
to $10 on your next order.

For more information on our com-
plete line of software and accesso-
ries call our toll-free number for a

FREE copy of The Softline Catalog

j?ee!
ﬂ,,-‘éj

} /

Diskette Library Case
. with your order. This attractive
case protects, indexes and stores
10 diskettes for quick retrieval.
Normally a $10 value, it is now
available FREE to Softline customers

TERMS
Checks—allow 14 days to clear. Credit
processing—add 3% COD orders—cash.
M.0O. or certified check—add $3.00 Shipping
and handlhing UPS surface—add $3.00 per item
(UPS Blue $6.00 per item). NY State
Residents —add applicable sales tax. All
prices subject to change.

“WE’RE BUYER
FRIENDLY”

dBase Il

Microsoft
Word

‘239

EasyWriter I
System

Accounting
Partner

o ———

Final Word - PeachPak 4
‘189 239

Microsoft BPS Buiness
C Graphics

329 | 199

AST
Six Pak Plus

299

To Order cal!

In New York State call (212) 438-6057

For technical support
and information call

(212) 438-6057 _

Monday thru Friday
9:00 AM-7:00 PM
Sundays
10:00 AM - 4:00 PM

Softline Corporation
3060 Bedford Ave., Brooklyn, N.Y. 11210
TELEX: 421047 ATLN Ut
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Getting the Sprinter hooked up
was a snap: we uncrated it, con-
nected it to the parallel printer port
on the IBM PC, and turned both ma-
chines on. It worked. You can also get
a serial interface for it.

I recommend it for anyone who
needs a portable printer. It's a nearly
ideal companion for an Otrona At-
tache. Mrs. Pournelle takes the
Otrona and the Sprinter to meetings
of the LA County Schools Micro
Computer committee. I do much the
same at shows, and meetings of the
L-5 Society Board of Directors, and
such like. The Otrona is unobtrusive
while I make notes, and the Sprinter
gives hard copy on the spot.

Ye Gods . . .
Every month, I start this column

wondering if therell be enough to
talk about. I make lists of topics and
begin to write, and as I write things
happen: phones ring, letters come,
one of the staff has a bright idea, and
each interruption generates another
topic to write about.

The result is that I never get to
finish the list I began with. I'd in-
tended to say something about
iAPX186 machines in general and the
Slicer “no-frills hacker special” in
particular (it's a good deal if you
know hardware and like tinkering);
the computer literacy controversy;
the imbecilic notion that small com-
puters are going to make poor people
even poorer; the new TMX 8/16 BIOS
for Compupro 8085/8088 Dual Pro-
cessor machines (speeds disk opera-
tions up by a factor of two); and the

Game of the Month, which seems to
be Wavy Navy by Sirius Software.

Alas, I'm out of space. At least I
don't have any problem finding
topics to write about.m

Jerry Pournelle is a former aerospace engineer and
current science-fiction writer who loves to play with
computers.

Jerry Pournelle welcomes readers’ com-
ments and opinions. Send a self-addressed,
stamped envelope to Jerry Pournelle, c/o
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.

Items Reviewed

CP/M Utilities
Pournelle’s Star Trek
Workman and Associates
112 Marion Ave.
Pasadena, CA 91106
(213) 796-4401

Desk Organizer

Conceptual Instruments Company
4730 Warrington Ave.
Philadelphia, PA 19143

(215) 726-7856

Diser Computer
Diser Company
385 East 800 S.
Orem, UT 84058
(801) 2272300

$32.50 Public-Domain Software Catalog

$19.50 SIG/Mforeign
POB 97
Iselin, NJ 08830
(201) 272-1793

Sprinter
$250 MPI

4426 South Century Dr.
Salt Lake City, UT 84123

(801) 263-3081

Turbo Pascal

$14,900 Borland International
4807 Scotts Valley Dr.
Scotts Valley, CA 95066

(408) 438-8400

UsS. $3

$795

$49.95

Numerous Items

B. A. Pargh Company Inc.
1283 Murfreesboro Rd.
Nashville, TN 37217

(615) 361-3600

Omnisphere

Orb Corporation
POB 1025
Waitsfield, VT 05673
(802) 496-6644

Professional Technical-Support Service
Digital Research

POB 579

Pacific Grove, CA 93950

(408) 649-3896

Not available

$250 a year

Zenith Z-100 Computer
Zenith Data Systems

1000 Milwaukee Ave.
Glenview, IL 60025

(312) 391-8865

ZPISIM

Software Toolworks
15233 Ventura Blvd.
Sherman Oaks, CA 91403
(818) 986-4885

$2899

$29.95
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WAIT REDUCTION MADE EASY.

ou know how hard it is to

wait for the printer to finish
before using the computer
again. It's wasteful! 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 U+ for the
Apple N, N+, and Be computers.

Microbuffer II 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.

VI

Circle 296 on Iinquiry card.

ony 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
paralle] interfacing, and works
exceptionally well in virtually
any paralle] 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

AVY INV
JIVMG IVH

O

uj ‘sjesaydpag (ednoesd

Microbuffer in.r villy

POWER

RAM, and are easily upgradable
up to 256K for processing
greater amounts of data.

Microbutfer/E for Epson printers.

Fully compatible with Epson
MX, FX, RX, and IBM-PC
series printers, these easy-to-
install boards simply plug inside
the printer.

For parallel interfaces, the
Microbuffer models MBP-16K
and MBP-64K are available.

For serial interfacing,
Microbuffer models MBS-8K and
MBS-32/64K are available. The
MBS-8K supports both hardware
and software (X-ON/X-OFF)
handshaking; the MBS-32/64K
supports three handshaking con-
figurations {hardware, software
X-ON/X-OFF and ETX/ACK).

SO WHAT ARE YOU WAITING FOR?

&5

FACTORY REPAIR OR
@EPLACEMENT a

==PRACTICAL
=PERIPHERALS
31245 La Baya Drive

Westlake Village, CA 91362 USA
(213) 991-8200 « TWX 910-336-5431
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“Just beautiful”

That's what Bill Coleman
of VisiCorp* calls our
iAPX 86 architecture. He
should know He and his
staff of over 50 people
spent three years with it.
Writing VisiOn} the appli-
cation software destined
to become a multitasking

ate Edit

industry standard.

The key to creating Visi-
On was memory manage-
ment. Allowing Coleman
and his team to create an
efficient concurrent proc-
essing environment,where
different processes are
active all at once.

As Bill puts it, “The real
beauty of this architecture
is that you don't have
to keep an entire program
in memory at any one
time. Just the active seg-
ments of code actually

ing point power, with cal-
culations running up to 100
times faster than normal.

Or the new iAPX 286
microprocessor. In
Coleman’s words, “an opti-
mal VisiOn machine”

The 286 handles some
of VisiOn's multitasking
chores in hardware, setting
the software free for more
powerful functions. Plus,
it has on-chip memory
management which pro-
tects one task from another
and even helps prevent

being run.’ system crashes.

In the 8086 architecture, Best of all, you can ex-
those memory perience all this
segments are for yourself.
variably-sized Because VisiOn
and mapped as isan open appli-
needed. So cations system.
loading is very And VisiCorp is
fast. And the sharing informa-
resulting per- tion to encour-
formanceisvery e age indepen-
high,because L oo e dent software
you can load the development.
exact memory you need. Which means you've got a
Which then gives you the  wonderful opportunity to

highest performance from
any given memory Size.

That means some signi-
ficant runtime advantages.
Like faster switching from
task to task and window
to window While keeping
your mice from running
wild.

Another advantage of
the 8086 is its extended
family, the members of
which are perfectly com-
patible. So your product,
and your investment, are
protected longer.

The 8087 coprocessor,
for example. It adds float-

share in the forthcoming
wealth.

But before you start
building, study a little
architecture. Call (800)
538-1876. In California,
(800) 672-1833. Or write
Intel, Lit. Dept. F-7, 3065
Bowers Ave., Santa Clara,
CA 95051

Who knows? You might
find yourself looking at
your own work in a whole
new way.

intal

VisiOn and VisiComp are registered trademarks of VisiComp. © 1984 Intel Comoration

BYTE April 1984 81



BYTE West Coast

Photo 1: A high-resolution display on the Verticom terminal with editing menus at the edges of the screen.

Stylish Output

Graphics terminals and a quiet ink-jet printer

The Verticom PLP100 and PLP200
NAPLPS-compatible (North Ameri-
can Presentation-Level-Protocol Syn-
tax) color graphics terminals are de-
signed for both the creation of video-
tex and applications in CAD (com-
puter-aided design). As such, they
are not really average consumer de-
vices. However, the relatively low
price tag ($6450 for the PLP200 and
$5650 for the PLP100, a stripped-
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Ezra Shapiro
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down version) puts sophisticated
graphics-generation potential into the
hands of an audience that can't afford
the tens of thousands of dollars
typically required for equivalent sys-
tems. A basic installation, including
the PLP200 terminal (high-resolution
13-inch RGB (red-green-blue) moni-
tor, independent controller box with
Multibus expansion slots, and Key-
tronic keyboard), an IBM PC XT com-

puter (or clone) for data manipulation
and storage, either an optical mouse
or a digitizing tablet, and interactive
software, sells for around $15,000—
not cheap, but well within the range
of affordable single-user prices.

Hardware

The guts of the Verticom terminals
are based around twin Zilog Z80s
controlling 320K bytes of dual-port




display memory, with 2K bytes of
CMOS (complementary metal-oxide
semiconductor) RAM (random-ac-
cess read/write memory) with battery
backup. Both units come with a Cen-
tronics-compatible parallel printer
port and an RS-232C serial port for
data transfer. The display monitor is
capable of 640- by 480-pixel (picture
element) resolution (more than dou-
ble that of the IBM PC) with 16 col-
ors displayable at one time, selected
from a palette of 4096. On-line RAM
can hold two pages of graphics, en-
abling simultaneous output of one
page and the creation of another.
Both devices can emulate DEC VT-100
and Tektronix 4010 terminals, support
full NAPLPS coding, and operate in
a mixed NAPLPS/VT100 mode. A
19-inch monitor, light pen, and 32-bit
parallel-port access to the display
processor are options for either ma-
chine. Options for the PLP100 that
are standard on the PLP200 include
a second serial port for use with a
mouse or other input device, integer
zoom and panning, and firmware for
page creation. Multibus expansion
and host-resident software are op-
tional for the PLP200, unavailable for
the PLP100.

The Verticom terminals are among
the first to adhere strictly to the pro-
posed NAPLPS standards. NAPLPS,
endorsed by some 20 manufacturers,
including the major videotex pro-
ducers, is a hardware-independent
coding standard that lets you mix text
and graphics in a compact ASCII
(American National Standard Code
for Information Interchange) data file
suitable for easy transmission.
NAPLPS supports a wide range of
graphics primitive commands (draw
a circle, fill an area with color, etc.)
and a dynamically redefinable char-
acter set. The major purpose of
NAPLPS is to establish a convention
for display data that will enable
videotex to be received on a wide
variety of computers and terminals,
regardless of monitor size and resolu-
tion. For a brief introduction to
NAPLPS, see "NAPLPS Standard
Graphics and the Microcomputer” by
Leo Lax and Mark Olsen in the July
1983 BYTE, page 82. Greater detail
can be found in “NAPLPS: A New
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16 colors available

10 line widths

4 fill patterns

4 line styles

Photo 2: A demonstration of Frame Editor’s available attributes for constructing videotex
and CAD screens. The menu strip across the top shows 16 color possibilities.

Standard for Text and Graphics” by
Jim Fleming and William Frezza in
the February through May 1983
issues of BYTE.

Software

Using Verticom’s software package,
Frame Editor, on a host computer
(currently supported: the IBM PC XT,
DEC VAX, Plexus, and Onyx) linked
to the PLP200, it’s possible to gen-
erate full-screen graphics at remark-
ably high speed. The hardware can
fill areas with color at a rate of 800
nanoseconds per pixel—and that’s
fast. The color possibilities are im-
pressive, too. Although only 16 col-
ors can be on line at one time, you
have 4096 choices. You can create or
modify colors by adjusting percent-
ages of red, green, and blue from 0
to 100 percent in 7 percent steps.
Future versions of the program will
support an alternate selection pro-
cess. You'll be able to determine color
by varying hue, saturation, and in-
tensity. Either way, you can produce
frames that seem to allow a wider
range of colors than the 16 on line.
Three-dimensional shading effects
can be simulated quite effectively. Of
course, starting a new screen reopens

the selection process, and variation
from screen to screen can be daz-
zling.

You select your drawing options
from a simple menu that appears on
the left and right edges of the screen.
Choices that require further input,
such as color selection, lead to menu
strips across the screen that disap-
pear as soon as you choose your
answer. Four line styles, 11 brush
widths, and four area-fill patterns are
available. Lines, arcs, circles, rec-
tangles, and polygons can be drawn
singly or connected to each other.
Using the connected-arc primitive,
you can construct flexible curves with
multiple radii. What are known as
“rubber boxes” can be drawn around
objects or groups of objects; the items
enclosed can be moved or copied to
a new cursor position, exploded or
collapsed in scale, deleted, or
brought to the top level of the display.
At the time this article was written,
neither freehand drawing (vital for
fine arts and videotex applications)
nor a snap grid was implemented,
although Verticom's software engi-
neers promised both features soon.
(Snap grid is an important element
in precision CAD packages, a stan-
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(3a)

(3b)

Photo 3: Object-oriented graphics flexibility is an integral part of the Frame Editor concept. Using “rubber boxes,” the two objects in 3a
have been resized, copied, or moved to produce 3b. The menu strip at the top of 3b is Frame Editor's RGB color-mixing menu.

dard graphics scheme that allows
lines and objects placed approxi-
mately to be moved—snapped—to
points in a fixed coordinate system.)

Text can be added to displays in
three fonts or a “mosaic” font of block
graphics symbols. It can run left to
right, top to bottom, bottom to top,
or upside down right to left.
Character size, character spacing, and
line spacing are all variable.

A second approach offered by Ver-
ticom is a selection of FORTRAN-
based subroutines that can be used
by programmers to gain access to all
NAPLPS primitives without the use
of a virtual editor such as Frame
Editor.

In either case, the host computer is
used to store the NAPLPS picture
databases, which can be sent to any
terminal employing the NAPLPS
protocol.

Conclusions

William Chu, president and chief
executive officer of Verticom, com-
ments that the use of graphics will in-
crease dramatically over the next few
years as both videotex and NAPLPS
gain wider acceptance. He sees the
two terminals as a first step in the
right direction. As people begin to ex-
plore the world of computer graph-
ics, costs will come down and appli-
cations will multiply.

In the meantime, products such as
the PLP100 and PLP200 will serve as
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the testing ground for graphics at a
reasonable price.

The HP 2225 Printer

If you've been longing for a dot-
matrix printer that costs less than
$500 and doesn’t sound like an ex-
tremely painful visit to the dentist,
the HP 2225, to be marketed as
Thinkjet, may well be for you. The
first thing you'll notice about this new
ink-jet printer from Hewlett-Packard
is that it'’s amazingly quiet. It's also
compact (somewhat smaller than a
metropolitan phone directory), good
looking, and well engineered. In
many respects, it marks a real tech-
nological breakthrough in personal
printers.

The HP 2225 is a bidirectional,
logic-seeking, dot-matrix printer that
runs at 150 cps (characters per sec-
ond) and operates at a noise level be-
low 50 decibels (dB). It can handle
either standard single sheets of letter-
size stationery or the equivalent pin-
feed, fanfold computer paper. Inter-
faces available include the common
Centronics-style parallel interface
(making the HP 2225 compatible with
most personal computers on the mar-
ket) or one of two HP proprietary in-
terfaces for use with Hewlett-Packard
products. All three models come
with a 1K-byte buffer.

Print quality is equal to or better
than that of impact dot-matrix
printers in the same price bracket.

Though it’s possible to identify the
HP 2225’s output as coming from a
dot-matrix printer, the dots are tightly
spaced and the characters well
drawn; copy is extremely easy to
read. The character set is produced
using a matrix of 11 by 12 dots in four
pitches: normal (80 characters/line),
compressed (142 characters/line), ex-
panded (40 characters/line), and ex-
panded compressed (71 characters/
line). Eleven foreign-language char-
acter sets are user-selectable. Boldface
and underlining controls eliminate
the need for a second pass of the
print head. Two dot-addressable
graphics modes, at resolutions of 96
by 96 and 192 by 96 dots per inch,
provide adequate capabilities for
most types of business graphics.
The unit measures 11.5 inches
wide, 8.1 inches deep, and 3.5 inches
high. Its weight of a mere 5%2 pounds
(6 with an optional nicad battery pack
for an HP interface) makes it a truly
portable full-featured printer. The
size and weight can be kept so low
because the HP 2225 does not have
to withstand the constant pounding
of an impact printer; the only thing
that touches the surface of the paper
is ink. Other than the paper-feed
mechanism, the only moving parts of
the unit are in the print-head carrier
that glides back and forth across the
width of the carriage. Another
benefit of this arrangement is the
printer's tiny power consumption

Circle 246 on inquiry card. ===
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Photo 4: The Hewlett-Packard 2225 ink-jet printer. HP engineers claim a noise level below
50 decibels—quieter than normal conversation.

(less than 20 watts), which won't
have much of an effect on your
monthly electric bill, but makes a sig-
nificant difference in the effective life
of a charge of the battery-powered
unit, which Hewlett-Packard rates at
approximately 200 pages.

How It Works

The real touch of genius in the HP
2225 is the disposable print head, an
object about the size of an oversize
sewing thimble, that will sell for
about $8. The company clairns the
head should be good for 500 pages
of average output.

The outer casing of the print head
contains a bladder that holds a liquid
ink about the consistency of standard
drawing ink. The shell is made of
transparent plastic to allow visual
monitoring of the remaining ink
supply as the bladder collapses.

The front end of the unit consists
of three pieces: the cap of the shell,
a complex layer of thin-film material
much like a semiconductor integrated
circuit, and a glass plate with 12 holes
representing a single column of
printer dots. Ink fills a chamber above
the film and is drawn into the holes
in the plate by capillary action. De-
pending on the number of dots to be
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printed in a given column, resistors
in the film directly beneath the ap-
propriate holes are fed current, heat-
ing the ink above. The superheated
ink forms gas bubbles that force the
liquid ink held in the holes to burst

out of the head onto the paper. At
this point, the resistors have long
since cooled and the gas bubbles
have contracted. The holes that have
been emptied draw more ink, the
head advances, and the cycle is ready
to begin again. The head is assem-
bled as a negative-pressure environ-
ment; that way, ink will not leak from
the holes unless stimulated.

Unlike most current ink-jet
printers, the HP 2225 uses no tubes
and no nozzles, reducing the chances
of fatal clogging. In fact, Hewlett-
Packard sees paper dust and other
foreign matter as the major source of
operational difficulties in the ink
delivery system. The company sug-
gests that a fast wipe with a clean
cloth is all that will be needed to cure
any problems. But to provide in-
surance that all 12 dots are firing, the
printer blasts a column of dots into
an absorbent pad to the left of the
paper margin at start-up. The pad is
replaced every time the print head is
changed. In the worst possible case,
a damaged print head can be thrown
away and a new one installed for a
fraction of the cost of a conventional
fabric printer ribbon—and without
the dirty fingers.

Photo 5: The simplicity of the HP 2225’s print head is evident in this disassembled view.
All the technology for printing is contained in the thin-film strip at the right.
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The Paper Chase

The only major obstacle facing the
HP 2225 is the availability of paper
better suited to ink-jet technology
than the current average computer
stock. That’s not to say that the 2225
won't print on standard paper; it
most certainly will, although the ac-
ceptability of the printout is debat-
able.

Most of today’s stock is made from
relatively long fibers; the liquid ink
that reaches the paper surface flows
along these fibers until it is fully

absorbed—the longer the fibers, the
greater degree of fuzziness that ap-
pears around the edges of the dots
that make up the characters. Manu-
facturers of high-resolution four-color
ink-jet printers recommend expen-
sive clay-coated paper—ink is ab-
sorbed by the clay rather than by the
paper underneath. Because there are
no fibers in the clay, the dots remain
crisp.

Hewlett-Packard’s engineers be-
lieve that its ink doesn’t demand the
luxury of clay and will print well on

Winchester power
for your PC

The proven Winchester subsystem drives for your 1BM
or compatible PC. 10, 15, 25, or 33 megabytes of big

system storage in a DiskSystem

you simply plug into

your system and it’s ready to use. At prices that make
the speed and storage of a Winchester practical. Onrly
$1495 for a 10 megabyte DiskSystem, $1795 for 15
megabytes, $2245 for 25 megabytes, or $2795 for 33
megabytes. DiskSystems can be bootable from the
Winchester. See your dealer today for DiskSystem

power for your PC

I2 INTERFACE INC

I Interface Inc

7630 Alabama Avenue

Canoga Park, CA 91304

Telex: 662949

818) 341-7914
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uncoated paper made from shorter
fibers. The difference in cost between
long- and short-fiber paper is almost
negligible; the critical issue is avail-
ability in sufficient quantity to meet
demand. Hewlett-Packard is working
with paper manufacturers to ensure
a good supply of appropriate stock,
but it becomes something of a cir-
cular issue—sales of the printer de-
pend on the availability of paper that
depends on sales of the printer. But
if the paper industry is willing to bet
that the trend is toward ink-jet
printers, as seems likely, this might
be a moot question.

Conclusions

Public acceptance of the HP 2225
may signal the beginning of a new
era in printer design. Competing ink-
jet printers from Diablo, Canon, and
Sharp, among others, are either in
the works or the preliminary phases
of shipping. And Hewlett-Packard
concedes that the HP 2225 is the first
step in a new technology, one that
will undoubtedly be refined at a rapid
pace over the course of the next few
years. It is confident that the HP 2225
will be a success; it makes no bones
about its intent to become a major
producer of low-cost computer
printers.

But perhaps the most cheering
thing about the introduction of this
printer, as it was last fall with the
unveiling of the HP 150 touchscreen
personal computer, is that a company
known for a solid line of products
aimed at engineers, scientists, and
professionals can successfully invade
the consumer market with startling,
innovative technology and a refresh-
ing attitude of independence.m

A Microman Update

In the February BYTE West Coast (page
148), I reported on the Microman inte-
grated software package from Noumenon
Corporation (512 Westline Dr., Alameda,
CA 94501). Microman has been renamed
Intuit and is currently being shipped.

Ezra Shapiro is a technical editor at BYTE's West
Coast bureau. He can be reached at McGraw-Hill,
425 Battery St., San Francisco, CA 94111.




With 3M diskettes, your computer never forgets.

3M diskettes remember everything, every time. Because at 3M,
reliability is built into every diskette. We've been in the computer
media business for over 30 years. And we've never settled in.
We're constantly improving and perfecting our product line, from
computer tape and data cartridges to floppy disks.

3M diskettes are made at 3M. That way, we have complete control
over the entire manufacturing process. And you can have complete
confidence in the reliability of every 3M diskette you buy.

Look in the Yellow Pages under Computer Supplies and Parts for
the 3M distributor nearest you. In Canada, write 3M Canada, Inc.,
London, Ontario. If it's worth remembering, it's worth 3M diskettes.

Circle 362 on inquiry card.
e 3M hears you...




Epson.

For those who need it,

simplicity

One computer.

Two points of view.

The Epson QX-10 personal computer

To many, the Epson represents the
ultimate in simplicity.

Just press a single key for the func-
tion vou require: word processing,
scheduling, business graphics, address
book or file management. One key-
stroke produces your program. There
are no rigamaroles to remember No
disks to change.

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

Simplicity itself.

Orisit?

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

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

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

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

Case in point: every Epson comes
complete with an integrated soft-
ware system — Valdocs® —to effortlessly
provide the basic functions for which
most people buy computers. The
Epson also comes with CP/M®-80 2.2,
s0 you can choose from the hundreds
of programs in the CP/M library: And
only Epson ofters an exciting new
collection of seven best-selling pro-
grams now specially enhanced to give
vou every powerful tfeature, plus Epson
one-button simplicity: Included are
90 BYTE April 1984

dBase II® Friday!™ Microplan®
Graphplan™ WordStar® SpellStan®
and MailMerge® And the Epson also
allows you to add MS™-DOS com-
patibility, so you have access to best-
sellers like Lotus® 1-2-3®

Best of all, you will run the soft-
ware of your choice on the computer
of choice. The high-performance
Epson. With 256K RAM. 128K dedi-
cated video memory. The

breathtakingly sensible
HASCI™ keyboard. = e ra—
Dual 380K double A= ————]
density disk T
. -\
drives. e ——
e —
———
e — T

EPSON

Graphics

capabilities unequalled in

its price range. A high resolution monitor,

640 by 400 pixels, for clarity few com-

puters in any price range can otter. Plus,

an RS-232C interface, a parallel printer

interface, and internal space for up to

tive peripheral cards so you can expand

vour Epson as your needs require.
One further point: all these features,

and quite a few more, are included

in the Epson’s $2,995 price. Some com-




Epson.

For those who can handleit,
. performance.

puter companies ask you to pay extra

I for features like these. Most can not offer
l them at any price.
That, t0o, is performance. The kind

| of performance that can make choosing a
| personal computer very simple, indeed.

| EPSON QUALITY. OR, WHY

' WONDER WHAT TERRIBLE

KLUDGES LURK IN WHICH
SLEEK BOXES.

| If vou know computers, you
know Epson.
Epson
| printers set
the industry
standard
for quality,
reliability
and value.
Rest assured,
the same
can be said
for the Epson
personal
computer.
The satisfy-
ing silence of
the slim, Epson-
designed disk-
drives is one way
for you to judge or,
for an inside-out
perspective, here is an
excerpt from a review
by Jim Hanson in the
April, 1983 issue of
Microcomputing®

“The Epson QX-10 is soundly designed
and executed. 1 looked hard and found
no evidence of kludging or shorting out
anything in the name of economy. All
the connectors have gold on them and are
of quality manufacture. The printed
circuit boards are heavy, with soldermarks
on both sides of double-sided boards.
The circuit boards are completely silk-
screened with component labels, and the
layout is as professional and clean as
you will find anywhere”

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

A WORD TO THE WISE:
GET YOUR HANDS ON
THE EPSON.

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

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

*Excempt reprinted by permission of Microcomputing Magazine.
All rights resenved.

CP/M, dBase 11, Microplan, WordStar, SpellStar, MailMerge, Lotus.
1-2-3 are registered trademarks of Digital Research, AshtonTate,
Chang Labs, MicroPro (3), and Lotus Development (2). Vakdocs,
Graphplan, MS, and HASC are trademarks of Rising Seag, Chang Labs,
Microsoft, and Rising Star, respectively.

EPSON

STATE-OF-THE-ART.., SIMPLICITY.
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The World of Micros

rush aside for the moment the excitement of the latest

breakthrough in micro land and think back to your first ex-
posure to a microcomputer. Among other things, you might have
said, "That's kinda nifty, but what can | do with it?"” If your
memory goes back to the Altair and IMSAI days, you probably
remember the alleged utility of all those front-panel toggle
switches and LEDs. My first run-in with an IMSAI 8080 involved
spending half an hour painstakingly toggling in a batch of (then)
strange base-16 numbers and subsequently being told that the
indecipherable (to me, at least) light pattern on the front panel
did indeed display the correct “answer.” | thought, “If this is all
one of these things can do, then the ‘real’ computers don’t have
to worry about being replaced.” Times have changed.

From sewing and driving an automobile, to sophisticated word
processing and powerful number crunching, if a task can be done
at all, there's a good chance that a microcomputer can do it.
Minicomputer and mainframe power of a few years ago has
moved into the workstations, offices, and homes of people
around the world, and people everywhere are putting this power
to work. Our theme articles for April include some theory, some
system descriptions, and some projects that touch on the capa-
bilities and perils of ongoing real-world interfacing.

For readers involved in systems development, “Personal Com-
puter Signal Processing” by Bill Englemann and Mark Abraham
from Analog Devices offers an introduction to some of the capa-
bilities of today. For interfacing considerations, take a look at
Designing Systems for Real-Time Applications” by James Isaak
of Charles River Data Systems and “Planning a Computerized
Measurement System’ by Craig R. Wyss. “Interfacing for Real-
Time Control” by the technical staff at Fairborn Observatory
shows how careful interface design simplified both hardware
and software development in an astronomical environment and
includes a discussion of several interfacing approaches. To round
things out, we have part 1 of "“Putting the Apple Il Work” by
Richard C. Hallgren as a practical example of an interfacing pro-
ject you can build.

Moving hardware and software advances down to practical
applications continues to be one of the most exciting aspects
of microcomputing. And as microcomputer power finds its way
into more and more of our daily activities, real-world interfac-
ing continues to increase in importance.

* —Gene Smarte, Technical Editor
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Personal Computer
Signal Processing

An introduction to transducers,
interfacing, and system development
Bill Englemann and Mark Abraham

Personal computers are moving
into the laboratory and onto the fac-
tory floor to act as data-acquisition
systems and industrial-process con-
trollers. But many questions need to
be answered to fully develop the con-
cept of a low-cost computer system
that controls processes many times
more valuable than the computer
itself.

This article explores the complexi-
ties of interfacing personal computers
and real-world sensors. We'll look at
the kinds of measurements that can
be taken, the analyses that can be
performed, and the control output
that personal computers can gener-
ate. We'll examine the role of trans-
ducers, analog-to-digital (A/D) con-
verters, parallel and serial communi-
cations, bus standards, and software
for real-world applications. To fully
understand the problems of getting
real-world signals into the computer,
we'll look at signal conditioning, pro-
tection of interfacing circuitry, and
isolation of input signals. The accom-
panying text box, “Signal Process-
ing—Its Uses Today” (on page 96),
looks at the kinds of applications be-
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ing undertaken today by microcom-
puter-based, real-world systems.

The simplest application of a per-
sonal computer in the real world is
for data acquisition only (i.e., no out-
puts). Without a computer, there are
two standard approaches to data
acquisition—the manual method or
using a dedicated data logger. The
manual method consists of someone
watching some type of meter or dis-
play and a clock while writing all of
the desired readings on paper. Using
a data logger entails hard-wiring the
inputs to the box and allowing the
system to print out readings at reg-
ular intervals or when some predeter-
mined limits have been exceeded.
Neither approach lends itself to easy
access to the results for numerical
analysis. In addition to automating
this operation, a personal computer
allows you to do better what you real-
ly want to do with the data—off-line
numerical and graphical analysis
(after the data acquisition is
complete).

The next level up for a personal
computer involves data acquisition
with alarming. In this case, the data-

acquisition function is performed as
before, but an alarm function is
added. Alarms typically trigger by
comparing the input values to a set
of known limit values and driving
some output when one of these con-
ditions is met. The output can be any
combination of digital outputs,
screen messages, and voice outputs
to an operator, or data streams to a
printer and disk. Digital outputs can
be directed to some type of operator
alarm-panel display or some type of
audible alarm.

On-line data analysis requires more
work on the part of the computer.
Specifically, in between taking
samples it may have to do alarming,
acknowledgment of trends, digital
filtering, plotting, or storing to disk.
Typical on-line analysis has some
form of output much like alarming,
but does not have the ability to affect
the signals coming in.

Real-time control with a personal
computer is one level up in complex-
ity. In this type of application, all of
the preceding must go on, plus there
are additional outputs that directly or
indirectly control the functions under



consideration. A digital output can
directly control a driving device, like
a heater can control the temperature.
An analog output can “throttle” a
variable-output drive like a DC (direct
current) motor-driven fan. When
DDC (direct digital control) is used,
the inputs, algorithm calculations,
and outputs are performed by the
computer. When supervisory control
is used, the computer communicates
the desired value (or set point) to
"smart” controlling devices and is
free from doing the control itself. The
actual communication may be via
analog output, pulse trains, or com-
munication signal.

Finally, full utilization of a personal
computer in an application like this
involves using other features of the
computer as well. Primarily, the com-
puter can be performing more analy-
sis as well as logging all events and
data to disk and printer. One display
could include information on each
loop, such as the measured value, set
point, and control-output status;
another display could show the trend
of a group of measured values (for ex-
ample, temperatures) over time; and
yet another could show a tabular dis-
play of all of the relevant parameters
for a particular loop—set point, type
of output, control-algorithm
parameters, limits, and functional
identification. In this mode, the per-
sonal computer transforms itself from
a replacement for other types of con-
trol equipment to an aid in manag-
ing the control function as a whole.
It provides information and a basis
for analysis that has heretofore not
been available for this price.

The hardware and software choices
made affect how the implementation
is done and how well a system works.
The operating system chosen should
have provisions for real-time opera-
tion, efficiency in handling the I/O
(input/output) requirements, support
of multiple terminals, multitasking,
and ideally should be widely used.
Real-time operation is important and
must be differentiated from time-
sharing. While time-sharing operat-
ing systems guarantee that eventual-
ly all users get as much time as re-
quired for their applications, a real-
time operating system provides

everyone with a regular, guaranteed
slice of time.

Choice of programming languages
depends on the preferences of the
programmer as much as the require-
ments of the system. There is no lan-
guage standard in data-acquisition
and control applications. Compiled
languages virtually are required for
real-time operation, yet ease of use
for “nonprogrammers” has directed
some vendors to supply compiled
versions of BASIC with the necessary
extensions. The most important thing
in choosing a language is to verify
that the inputs and outputs are ade-
quately and easily addressed. If at all
possible, you should obtain a simple
integrated software package. The lan-
guage you choose must have built-in
input and output functions so that
you can write software that is appli-
cation specific, not hardware specific.

A personal computer
can not only replace
control equipment but
can also manage the
control function.

Where performance requirements al-
low, try to purchase an appli-
cation-software package, but only if
you feel confident that you will never
have to alter it in a language that
doesn’t lend itself to what you want
to do.

The hardware you choose will be
transparent to the application as long
as some prerequisites are met. One
of your key concerns when buying a
personal computer should be de-
pendability, especially if the operator
and the programmer are different
people. Industrial operators tend to
have less respect for computer hard-
ware than programmers do. Unless
your performance requirements are
minimal, or the external hardware is
doing much of the work, you will
need a 16-bit microprocessor. A soft-
ware real-time clock is an asset, but
a hardware clock that has battery
backup is better. The system must
have the capability to automatically
load software from disk for unat-
tended operation after a power fail-
ure and it must be user-friendly.

Data Acquisition and
Control-System Architecture
Once an overall strategy for mea-
suring and/or controlling real-world
signals is determined, the architec-
ture of the system must be chosen.
The architecture defines the charac-
teristics of how the information is
processed: getting it from the real
world to the computer and back
again. Two common ways to establish
communications between a computer
and a real-world interface subsystem
are parallel and serial interfacing.

" A crude way of getting this infor-
mation in and out of a computer is
through an operator interface like a
cathode-ray tube (CRT) terminal. An
operator could look at a panel of
analog meters, record the informa-
tion on a chart, and later enter the
data through the terminal. This
method is slow and inaccurate. Errors
can occur during the meter reading,
the writing of data, or when the
operator enters the data. The scan
rate is determined by how fast the
operator can perform the complete
cycle and start over again, and it is ex-
tremely slow.

Parallel Communications

Every microprocessor, microcom-
puter, minicomputer, and mainframe
has one or more parallel-bus struc-
tures. These buses provide a well-
defined means of local communica-
tion among the processor, memory,
storage devices, and I/O devices. For
example, within the IBM PC, the 8088
microprocessor has an internal and
an external bus. Also within the PC
is the now-familiar IBM PC bus.
These buses can have four groups of
signals: data, address, control, and
power. The sequence, timing, and
control of these signals and the form-
factor, connector type, and pin spac-
ing are well defined for a given bus.

Once a bus-compatible device is
designed and connected, the actual
communication with it is controlled
by the software of the computer.
Three ways to communicate are via
memory-mapping, I/O mapping, and
DMA (direct memory access).

Memory-Mapped Interface
Certain software commands either
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Signal Processing—Its Uses Today

Although some of the greatest advance-
ments in real-world signal processing have
been in the area of digital technology, the
only things left in the real world that are
not analog are fingers and toes. Applying
digital technology to what has been tradi-
tionally the domain of analog devices brings
a new set of problems and challenges.

The term "real world” as it is used in the
context of this article refers to electrical
signals generated by sensors, transducers,
switches, and meters, as well as controllers
of electrical or electromechanical devices.
Sensors and transducers typically have elec-
trical properties that vary with the physical
properties they measure. Sometimes a sen-
sor's output is as simple as a known resis-
tance that varies with temperature, while at
other times it outputs an analog signal pro-
portional to the pH of a solution. A real-
world signal input can also be a tempemture
switch that closes at a predetermined level
or a series of pulses whose frequency varies
with the flow of a fluid through a pipe.

In some cases, electrical phenomenon can
be measured directly. In biological research,
brain waves can be measured as electric
pulses so fhat both the amplitude and the
frequency components of the pulses can be
quantified for later analysis. In applications
where power is monitored, the amplitude,
frequency, and phase of the power source are
potential quantities of interest as the load on
the power line changes.

Outputs to the real world can be either
analog or digital. Digital outputs can be any-
where from transistor-transistor logic (TTL)
level (0to 5 V) to 24 V DC or 280 V AC.
Analog outputs can be either current or
voltage and may be either simple milliamp
signals or power voltages to drive DC
motors. Pulse and frequency signals are used
to drive stepper motors and gate external
events instead of the usual analog or digital

outputs.

Why Personal Computers?

When real-world interfacing was primarily
analog and even calculations were performed
by analog circuits, it seemed that this homo-
geneous approach was sufficient; but some
of these functions are better or more easily
performed by digital technology. The advan-
tages of using computer technology go
beyond the functions previously possible,
particularly in the areas of display, data
analysis, and overall system flexibility.

An engine test stand is an example of a
real-world interfacing application. The EPA

requires manufacturers to test internal-
combustion engines. Any changes to an
existing engine design, or use of new fuels
and lubricants, are tested on an engine in
a controlled environment. Without a com-
puter, the test is manually controlled from
a control panel where an operator starts and
stops the test and performs all data acquisi-
tion and on-line calculations. The operator’s
tools for these tasks are switches and knobs,
pocket calculator, pen, and clipboard. Also
employed are emissions analysis equipment
with output to analog panel meters, a mano-
meter (glass tube with floating air bubble)
to determine pressure, and a two-channel X-
Y recorder to monitor two analog parameters
over a specific period of time. The problems
with this method include the inability to ac-
curately recreate the operator’s actual con-
trol sequence, inability of the controller to
react quickly enough, lack of correlation be-
tween the control-room data (motors, speed,
and pressure) and the analog data on the
chart recorder, and no allowance for monitor-
ing more than two analog parameters when
there may actually be five or six of interest.

Using a computer-based data-acquisition
and control system resolves all of these prob-
lems and provides functions never previously
considered important. This system guaran-
tees repeatability of control of the test,
dynamic decision-making capability, a large
database of multiple variables that can be
used for more detailed graphical or numerical
analysis, and a permanent record both on
paper and on disk for audit later.

Personal computers acting as data acqui-
sition and control systems stimulate new
levels of analysis. Just as spreadsheet pro-
grams motivated people to do more detailed
“what-if* analyses, computers applied in
data-acquisition and control applications
open the doors to more detailed numerical
analysis and to different ways of analyzing
data graphically.

In some industries, computers have been
employed in real-world interfacing applica-
tions for some time. These users have become
accustomed to high performance levels in
real-world signal processing and digital com-
puting. The price of personal computers has
remained low as the performance of the ma-
chines has increased to the point where they
can now replace minicomputers. Many com-
panies are taking advantage of this oppor-
tunity by scaling down the software available
for the larger systems and providing the same
basic functions on microprocessor-based
systems.

In turn, this trend of making large-scale
performance available in small-scale, inex-
pensive systems allows the advantages of
computer-controlled systems in applications
where the cost formerly was prohibitive. In
particular, process-control technology that
formerly was available only in large process
applications now can be effectively employed
in a laboratory where the same functions are
required. In addition, when a computer is
employed, there are other hardware and soft-
ware packages available that can be used in
areas related to the specific application. Word
processing programs are used in report writ-
ing, statistical analysis programs are used
for off-line data analysis, and database pro-
grams are used to classify and compare the
large quantity of data generated.

There are other benefits to using personal
computers. In cases where specialized instru-
mentation is required, it is either built to
specification on a custom basis or you pay
for the exact piece of equipment you require.
In either case, when the test for which it was
designed is no longer required, the equip-
ment is often not usable for any other pur-
pose. Standard computing hardware pro-
vides alternative uses for the equipment on
some other project or program. In addition,
if one computer in particular can be deter-
mined to be both flexible and powerful
enough for many applications, it will be
easier and faster to get up and running.

Using Computer Features

When a personal computer is applied to
a real-world interfacing situation, the stan-
dard features of a computer become new func-
tions or replacements for old ways of per-
forming the same function.

The inputs and outputs of the computer
require an interface to the real world. Per-
sonal computers use standard buses to con-
nect to a wide variety of 1/O cards. Chang-
ing 1/O cards enables the system to be used
in a different application and, where space
is a factor, expansion boxes are available. The
flexibility of this kind of system is increased
significantly by the fact that the character-
istics of the system can be changed by the
1/O cards employed.

The communications capabilities of per-
sonal computers are a major advantage in
real-world interfacing applications. Besides
the standard interfacing to external terminals
and printers, a real-world interface box often
communicates to the computer over one of
the many communications standards avail-
able: RS-232C, RS5-422A, R5-423A, 20-mA



current loop, or IEEE- 488 GPIB (general-
purpose interface bus) parallel communica-
tions. Distributed systems’ architectures are
sometimes used with 1/O boxes throughout
an installation, and all communicate to a
personal computer host that does local pro-
cessing and other necessary functions. Final-
ly, in large installations, the local personal
computers communicate to a mainframe host
via serial communications, for permanent
storage, detailed analysis, and calculations.

Data storage on a computer involves more
than programs and data. A floppy disk may
hold a number of different configurations for
different tests, significantly simplifying the
reconfiguring of test conditions. RAM
(random-access read/write memory) is im-
portant for performing on-line calculations
of recent data against predefined limits. Disks
and other mass-storage devices also can be
used to store long-term data to be used for
historical trends or other analysis. Some-
times, particularly in discrete testing applica-
tions, storage of parameters for individual
test units is maintained for traceability to
the test at a later date. Mass-storage devices
are also used for temporary storage in appli-
cations where raw data is first acquired at
high speed, stored on disk, and then re-
trieved for later calculation and transforma-
tion off line, with the results stored as well.
In these applications, even the rate of storage
on a hard disk can be the limitation on high-
speed sampling.

Computer calculations perform functions
that previously had to be done with inter-
face hardware (like thermocouple compensa-
tion) or by hand (determining short-term
averages of signals). Because actual signals
in volts are rarely significant alone, some
type of conversion to engineering units
(degrees of temperature, pounds of pressure,
etc.) or simple conversion to percentage
values is necessary. Statistical techniques are
used to do many things, from simple roll-
ing averages, to eliminating noise, to much
more complex analyses of trends, and deter-
mining the characteristics of a process.
Transformations are made to do frequency
analysis like fast Fourier transforms (FFT5)
to examine data in the frequency domain or
just to invoke digital smoothing techniques.
Process-control algorithms can involve large
numbers of calculations for each loop con-
trolled, especially when PID (proportional
integral derivative) control is employed.
These calculations are relatively simple but
the speed at which they are performed is
often critical.

write data from the processor into a
given memory location or read data
out of a memory location into a pro-
cessor register. The memory locations
do not have to be true memory de-
vices such as RAM (random-access
read/write memory) or ROM (read-
only memory), but also can be serial
communication devices such as
USARTs (universal synchronous/
asynchronous receiver/transmitters),
numeric data processors, counters,
timers, or real-world interface
devices.

The memory map of a computer is
a tabulation of all the memory loca-
tions that a processor can address
and the devices that are present at
those locations. To communicate with
memory-mapped devices the com-
puter needs to know the starting
(base) address, the number of loca-
tions taken up, the function of each
location, the format of data passed
back and forth, and the communica-
tions timing required for proper
operation.

A typical analog-input board de-
signed for bus compatibility might
occupy a total of 16 bytes of memory.
These memory locations would in-
clude a multiplexer channel register
used to control which input channel
is measured, a command register
used to initiate an A/D conversion, a
status register that contains the status
of the A/D converter, and data reg-
isters that contain the value of the
analog input in digital format.

Older 8-bit processors could ad-
dress only 64K bytes of memory, and
poking a hole in this memory image
for an analog I/O board seriously re-
stricted the use of the space for more
important things, like RAM. The IBM
PC can address up to 1 megabyte,
and therefore it is more willing to
give up spaces for devices other than
true memory. The sacrifice of mem-
ory space is avoided by using an 1/O-
mapped structure.

Other software commands read or
write dafa to I/O locations (ports).
The I/O ports are similar to memory
locations, but memory devices typi-
cally are not placed in an I/O space.
These ports are used for CRT, floppy-
disk, or keyboard controllers. Analog
I/O devices also can be 1/O port-

mapped devices. A typical computer
may have 256 1/O ports. The 8088 has
65,535 ports.

Bus-Compatible

Several analog and digital input
and output boards and front-end sys-
tems are available for the popular
computer bus standards. Some of
these buses include the IBM PC bus,
IEEE-488 GPIB (general-purpose in-
terface bus), Digital Equipment Cor-
poration’s LSI-11 bus, STD Bus, and
Multibus.

Use of bus-compatible products en-
sures a mechanical and electrical
compatibility and a well-defined
communications method, and also
may include software packages that
facilitate their purchase. The architec-
ture of these buses is determined by
the microprocessors supported and
the intended use of the bus. The STD
Bus, for example, is widely used with
Z80 and 8085 microprocessors in
small industrial-control applications.

Traditionally, the LSI-11, STD Bus,
and Multibus products dominated in-
dustrial and laboratory bus-based
computers. During the last two years,
however, personal-computer-compat-
ible data-acquisition products have
grown tremendously. Systems de-
signed around the STD Bus and Mul-
tibus are powerful and flexible but re-
quire more money and computer ex-
pertise than using a personal
computer.

Serial Communications

Just about every computer,
whether a home computer connected
to a television or a large multiuser
business system, has at least one
RS-232C port. The huge number of
1/O devices using this serial commu-
nications standard testify to its ease
of use and processor independence.
Printers, plotters, terminals, mass-
storage devices, bar-code readers,
and speech synthesizers are available
with RS-232C interfaces, as are real-
world interface systems. These in-
clude laboratory instrumentation
data-acquisition front ends, industrial
measurement and control subsys-
tems, and specialized equipment
such as high-speed vibration-analysis
systems.
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- “Thoughtware,
How Good @ -
A ManagerAm [?”

Thoughtware is new, easy-to-use software that
will help you see and understand how to become a better manager.
11’ a unique series of personal,
computer-based management diagnostic and (raining programs.

How good a manager are
you? Thoughtware Module 1.1
“Assessing Personal Management
Skills” will tell you. This program
is a three-part, comprehensive
self-assessment of your personal
attitudes, behavior and under-
standing as they relate to your
effectiveness as a manager.

Unit 1 assesses your leader-
ship style by examining the
degree to which you are task- or
people-oriented and how you use
communication, teamwork, par-
ticipation, initiative and support
to get results. It also assesses
your understanding of what moti-
vates employees, promotes team-
work, and the extent to which
you provide feedback.
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® Thoughtwire is a registered trademark of the Institute for Management Improvement.

Unit 2 assesses your atti-
tudes about setting goals and
objectives, clarifying roles and
responsibilities, and delegating.
It also assesses the methods you
use to improve employee per-
formance and the ways you con-
duct performance eValuations.

Unit 3 assesses your per-
sonal effectiveness by looking at
how you manage time and stress,
how you conduct meetings and
solve problems. The programs
conclude with specific recom-
mendations designed
to address
the weaknesses
identified.

To introduce you to
Thoughtware, we’ll send you
“Assessing Personal Management
Skills” (which normally sells for
$350), for only $150. (See
adjacent column for details.)
Offer expires April 30, 1984.

Thoughtware programs run on
the following: IBM® PC, PC XT,

PCjr and compatible PC'’s.
Apple® 11 Plus and lle.
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Expanding The Universe Of Learning.




Thoughtware Is The Future.

It’s a new way to learn, a
logical and innovative approach
to management training. It will
revolutionize management train-
ing now, and in the future.

Thoughtware utilizes the
latest research in management
development from leaders in
the field, and has been tested
nationally. The benefits of
Thoughtware’s computer-based

Learning Programs are enormous.

Educationally, Thoughtware
is self-paced and continuously
interactive. Real situations are
simulated. The animation and

" color graphics motivate and hold
your interest. Skills are practiced
until they’re mastered. There’s
consistent quality of instruction
and increased training effective-
ness. And even the capability
to test yourself.

Economically, Thoughtware
reduces training time and cuts
the cost of training dramatically.
And the more it is used by you
and those who work with you,
the more cost-effective it
becomes. It also eliminates
travel, living and instructor costs.

Operationally, training fits
the schedule of the student, not
the trainer, thus facilitating
increased usage. There’s minimal
job interruption as training can
take place on or off site, during
or after regular hours.

Other Thoughtware Programs

include:

1.2 Evaluating Organizational
Effectiveness

2.1 Leading Effectively

2.2 Motivating To Achieve
Results

2.3 Defining Goals And
Objectives

Become a better manager by
visiting your local computer
dealer or call us at our toll-free
number, 1-800-THT-WARE,
or write:

Thoughtware Inc.
Suite S, 2699 So. Bayshore Dr.
Coconut Grove, Florida 33133.

Circle 361 on inquiry card.

Serial communications methods af-
ford several advantages over parallel
interfacing. A major strong point is
the large potential separation be-
tween devices. Parallel interfaces
operate (if specially designed) up to
a maximum distance of 60 feet, com-
pared to several miles with some
serial interfaces. This allows a per-
sonal computer host to be located in
a controlled environment (protected
against extremes in temperature,
humidity, dust, chemicals, electrical
interference, etc.) while an environ-
mentally hardened front end in the
industrial area can measure and con-
trol a chemical process and commu-
nicate all the relevant information
back to the host.

Serial interfaces also avoid the in-
timate relationships of devices that
are connected via parallel interface.
If the host computer fails, or if you
want to do something else besides
monitor the process, the front end
can operate alone, not depending on
the intelligence of the computer.

Real-world interface front ends ac-
tually can contain their own com-
puters and be programmed, using
any computer or terminal. They are
very flexible and easy to use when
programmable in a high-level lan-
guage such as BASIC. These front
ends typically don't contain mass
storage or display devices, which are
better left to the personal computer
world. The power of the computer
comes into play when storing histor-

| ies of data from real-world measure-

ments and analyzing, graphing, and
printing the data.

Universal Interfaces

In addition to the RS-232C serial-
communication standard, there are
several other interfaces including the
RS-422A, R5-423A, and (informally)
20 mA (milliamperes). Actually, these
standards refer only to the electrical
levels and types of signals present on
the communications link. They do
not specify the protocol of the infor-
mation. The information can be
coded using an ASCII (American Na-
tional Standard Code for Information
Interchange), binary, BCD (binary-
coded decimal), or hexadecimal for-
mat and can be transmitted using a

synchronous (including a clock) or
asynchronous manner. When a de-
vice claims RS-232C compatibility, an
ASCII asynchronous protocol is
usually implied.

Standards such as HDLC (high-
level data-link control), SDLC (syn-
chronous data-link control), and X.25
are synchronous protocols that de-
fine not only the electrical interfacing
(physical layer) but also the format of
data, addresses, control, and error-
checking codes that are transmitted.

Distributed Systems

A personal computer used as a
host controller with several data-
acquisition systems distributed from
its serial-communication link (multi-
dropped) is a widely used configura-
tion. Each node has stand-alone ca-
pability and is located close to the
real-world signals, minimizing signal
loss, interference, and wiring costs.
The host computer collects average
and summary information from each
node and downloads new set points,
alarm limits, or programs to each
node.

Large distributed-control systems
that include application software
ready to run the plant (turnkey sys-
tems) can cost several million dollars,
include several operator consoles,
and measure thousands of points. To-
day, many control-system engineers
use personal computers with dis-
tributed data-acquisition front ends
and write their own programs to ap-
proximate the performance of large
turnkey systems on smaller applica-
tions. This trend is a result of the
cost-effectiveness, power, and pro-
gramming ease of today’s personal
computers.

Modem capability is another ad-
vantage of using serial communica-
tion schemes. Radio and telephone
modems allow distribution of real-
world interface front ends hundreds
or thousands of miles away from the
host computer. This approach is used
in applications such as natural-gas
pipeline monitoring, electric utility
substation data acquisition, and data
collection from oil fields.

One disadvantage of serial commu-
nication is its limited throughput of
data. Many applications simply can-
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not be measured or controlled unless
a high-speed parallel interface is
used, although this limitation is be-
ing overcome by putting more intel-
ligence in the front end, thereby re-
ducing the amount of data that must
be transmitted.

Design Considerations

The cost of implementing an appli-
cation solution based on a real-world
interface board or system with a per-
sonal computer includes the cost of
the device itself, its hardware and
software packages, the cost of con-
figuring, wiring, or connecting the
devices, and the cost of making them
perform through user-written soft-
ware.

The time and effort of this process
is inversely proportional to the com-
pleteness of the purchased solution.
A turnkey system is designed, pro-
grammed, tested, installed, and
operational before a user ever
touches it. You also pay much more
for this system. At the other extreme,
a minimum solution requires that
you make a large commitment to

hardware and software design. The
attractiveness of this approach de-
pends on the experience and time the
user has and also on the level of sup-
port the vendor can supply.

Software

The class of analog I/O products
designed to interface through a com-
puter’s parallel bus appears to the
system software as a block of mem-
ory locations or I/O ports. Applica-
tion software that can be included
with these products can sample ana-
log inputs, graph the information on
the monitor, store historical data to
disk, and do various data manipula-
tions. This software is useful during
the initial setup of the system, but
may not be adequate for the actual
application. Here’s the catch: how do
you find the memory locations the
board is mapped into and how do
you format the data, control the
board, and control the timing? Unfor-
tunately, typical users of these prod-
ucts are not assembly-language pro-
grammers, they’re laboratory person-
nel who have many different specific

tests to run. Fortunately, the vendors
of these analog 1/O-board products
generally recognize this and provide
software “hooks” to access the board.
Consisting of subroutines that can be
called from high-level languages,
they do not restrict you to just one
language: they often can be used
with BASIC, Pascal, and FORTRAN.
Sophisticated users can bypass the
formality of these subroutines and
use just PEEKs and POKEs or write
their own assembly-language
routines.

Real-world interface systems that
communicate over a serial link (front
end) range from those that are com-
pletely programmable in a high-level
language to those that understand
only a few cryptic command codes.
The software packages may include
communications routines to be used
in the application program or for de-
veloping programs on the front end.
The most flexible products allow pro-
grams to be developed and down-
loaded from the other tasks while the
stand-alone front end is measuring
inputs, controlling outputs, etc.

The most popular new word-

processing product introduced for the
Apple computer in 1982 was not a word
processor—it was the SENSIBLE
SPELLER IV proofreading program?

A perfect complement to your current
Apple word-processing program, the
SENSIBLE SPELLER IV is fast, friendly,
and gives you the features you need in a
spelling checker.

Firstin features**

It only takes a minute or two for the
SENSIBLE SPELLER to scan through a
ten-page document and compare each
word against its 80,000-word dictionary.
Each misspelled word is shown to you in
the middle of a small excerpt from your
document, so you won't waste time try-
ing to remember how you used the word.

You can immediately correct the
misspelied word by replacing it with the
proper spelling. The SENSIBLE
SPELLER even suggests the correct
spelling for your misspelled words!

THE SENSIBLE SPELLER™ 1V
CORRECTS SPELLING MISTAKES

IMMEDIATELY.

First in dictionaries

The SENSIBLE SPELLER includes the
largest, most authoritative dictionary
available for the Apple computer. Over
80,000 words are supplied, direct from
the official Random House Dictionary.
And there is unlimited room to add your
own special words. The official Black's
Law Dictionary is available separately.

First in word-processor compatibility

The SENSIBLE SPELLER works with
more Apple word processors than any
other spelling program, including: DOS
3.2, DOS 3.3 (Apple Writer—all versions,
Bank Street Writer, Magic Window,
Screen Writer, etc.), SuperText, Word
Handler, CP/M (Wordstar, etc.), and PFS:
WRITE word processors.

The SENSIBLE SPELLER is available
for $125 and runs on all Apple /e, Il +,
and Apple-compatible computers with
one or two disk drives.

@ Sensible®

Bk Pore. w4823
ak Park, MI 48237
=) Software, Inc. (313) 399-8877

Please add $1.25 for shipping.
Visa/Mastercard/Check/COD weicome!

*April 1983, Softalk magazine reader survey.

““Not all teatures are available with CP/M, PFS:
WRITE and Word Handler.

PFS: WRITE is a trademark of Sottware Publishing Inc.
Arxle. and Apple Writer are trademarks

of Apple Computer, Inc.; Bank Street Writer —
Brodebund; Black's Law chlionaar -
west Publishing; CP/M — Digital Research
Corp.; Screen Writer — Sierra On-Line,
Inc.; $uperTexl -Muse Software; -
Word Handler — Silicon
Valley Systems; WordStar

— Micropro
International
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GREAT PRICES!
GREAT SERVICE!

ooking for a great deal on
business software?
800-SOFTWARE is hard
to beat. You see, we became
one of America’s largest
software marketers by offer-
ing great prices—and a
lot more.
Here are some of the
reasons to pick up the phone
and pick up a bargain:

LOW DISCOUNT PRICES.

Our prices are fabulous!
Generally 40-50% off sug-
gested list price. How do we
do it? By buying and selling
in enormous volume. (All
our programs are the very
latest versions. And when
“updates” appear, we’'ll get
them for you, fast!)

FAST DELIVERY.

The key to our quick
delivery is our giant inven-
tory. We have what you
want. Now. And we’ll rush
it to you like our business
depends on it. (Because
it does.)

FREE TECHNICAL SUPPORT.

That’s right. We offer
full technical support at no
charge whatsoever.

That means if you have
questions about any software

you buy from us, just call us and

we will answer them for free.
Our technical support staff is

made up of full-time experts who

are helpful and patient. Their
only job is helping you get the
most out of your software.

O Quantity discounts available
through our National
Accounts Program.

O Purchase orders accepted. Please
call in advance.

O Prompt U.PS. or Federal
Express shipping.

O Overnight delivery available.

Circle 3 on inquiry card.

degree of professional ability.”

CHECK OUT ALL OUR INCREDIBLE Joe Neil. Lihue, HA

BUSINESS SOFTWARE PRICES:

“Thank you very much for

WordStar® $269 the very prompt service
WordStar® Pro. Pack. $389 you gave me. [ would be
SuperCalc® 2 $169 delighted to do business
Super(alc® 3 $279 with you anytime in the
Lotus 1-2-3" CALL future that you have some-
= thing I need.”

dB?se n $399 William Drescher,
Quickcode ™ $199 Lansing, MI
Crosstalk™ $119 RELIABILITY
EasyWriter Il System™ $229

e AND REPUTATION.
L.U.S. A«O.I.I.ll.flllg $299/mod When you buy from us,
Norton Utilities $59 you're in good company. You
Perfect Link™ $119 see, some of our best
Mulﬁplqn"‘ $149 gustomers are America’s
4-Point Gruphics'“ $129 iggest corporations. Like

s IBM, Chevron, Hewlett-

Hayes SmartModems CALL Packard, G.E., Price

Memorex™ or Maxell “Diskettes CALL

WE ALSO CARRY SOFTWARE FROM:
Ashton-Tate, Aspen, ATl, CDEX, Digital
Research, Fox and Geller, IMSI, 1.U.S., Life-
tree, MicroPro, Microsoft, Peachtree,

Perfect, Software Publishers, Sorcim, Visi-
Corp and much, S
much more! 7 '

Waterhouse and Honeywell.
They order from us
because they know we're
not running our business
from a phone booth (we
have a million dollar
inventory!). And because
we offer extra discounts
on quantity orders and
other special services for
our National Accounts
customers.

Also, we fully
guarantee every
product we sell
against defects. That’s how we
earned our membership in the
respected Direct Mail MEMSER
Marketing Association.

CUSTOMERS TELL
OUR STORY BEST.

“I very much appreciate your

o
MARAE H1RC AS50C (41108

helpfulness and speed in filling 800 SOFTWARE IS READY
my order. Rarely today do I have TO SERVE YOU.
the opportunity to deal with a TO ORDER CALL TOLL-FREE

firm which shows such a high 800-227-4587 or 415-644-3611

{ 800-SOFTWARE)

940 Dwight Way, Berkeley, CA 94710

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

[J Prices may change.

0 International dealers and orders
welcome: TELEX #751743
800-SOFTWARE UD.

CA residents add sales tax.

Copyright 800-SOFTWARE 1983
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> SIGNAL

o | ANALOG-TO-~DIGITAL (A/D)

CONDITIONING

TRANSOUCER
THERMOCOUPLES
STRAIN GAUGES
PH METERS

|

PROCESS
TEMPERATURES
PRESSURES
FLOWS
LEVELS
HEATERS
VALVES
REGULATORS

SIGNAL

CONVERSION

COMPUTER

DIGITAL-TO- ANALOG (D/A)

CONDITIONING

CONVERSION

Figure 1: A example of a measurement and control loop.

Potential users of any type of real-
world interface device should learn
exactly how the application software
is developed, what languages are
used, what application-related soft-
ware is included, and whether the
front-end unit can stand alone or
needs the host computer to supervise
its activities.

Potential users also should ques-
tion what types of real-world signals
can be measured and how they are
connected to the device. Systems that
look great in ads and perform flaw-
lessly in the demonstration often turn
out to be a nightmare to implement.
This happens because there are two
different components connected:
your computer and someone else’s
1/O board or front end. No one can
predict all the computer’s variables,
such as memory size, operating-sys-
tem revision, other manufacturers’
boards used, type of monitor con-
nected, or whether it is really com-
patible to that well-known brand of
PC.

Interfacing with Analog Signals

Internally, a computer understands
binary digital information. It is the
job of the real-world interface instru-
ments and systems to change real-
world physical phenomena into this
digital format.

As figure 1 shows, various physi-
cal phenomena such as temperature,
humidity, pressure, level, and dis-
placement can be converted to analog
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voltages by transducers and appro-
priate signal conditioning. The func-
tion of signal conditioning is to trans-
late the transducer output into a suit-

_able standard form for the A/D con-

verter, while filtering the signal and
protecting the converter from high
common-mode voltages and voltage
transients. Similar functions are per-
formed when a computer wants to
output signals that control real-world
phenomena.

The sensors and transducers ac-
tually are connected to the real
world, converting physical phenom-
ena into representations that can be
changed into an analog voltage. Sen-
sors may output a voltage directly or
may produce or vary resistance, capa-
citance, or inductance.

Temperature

Mercury thermometers and bi-
metallic strips convert temperature
into a visual form that humans can
measure directly, but they are not
suitable for conversion of tempera-
ture into voltage. Instead, thermo-
couples, thermistors, RTDs (resis-
tance temperature detectors), and
other devices are used.

Thermocouples are based on the
physical principle that whenever two
dissimilar metals come in contact, a
voltage roughly proportional to tem-
perature is formed across the junc-
tion. Various combinations of metals
are used, depending on the overall
temperature range to be measured.

An iron-constantan thermocouple,
ANSI (American National Standards
Institute) type ], has a 0-to-58-mV
(millivolt) output for a temperature
range of 0 to 1000 degrees Celsius.
You may note that, to measure this
output, electrical connections must
be made to the thermocouple, form-
ing two additional dissimilar-metal
junctions. The errors that result are
minimized by a circuit in the signal
conditioner called cold-junction com-
pensation. The output of a thermo-
couple is a highly nonlinear function
of temperature. Software routines are
often used to linearize this relation-
ship and may use a fifth-order poly-
nomial to do so.

Thermistors are semiconductor de-
vices with a large, negative tempera-
ture coefficient of resistivity. The
resistance is measured and converted
back to temperature. Temperature
also is measured by other semicon-
ductor devices such as the AD590.
This device is a current regulator that
passes 1 uA (microampere) per
degree Kelvin. At room temperature
(27 degrees Celsius), 300 A flows
through it. In this case, the signal
conditioning provides excitation and
converts the low-level current into a
voltage representation. RTDs are
made of conductors, such as plati-
num and nickel-iron, whose resis-
tances change with temperature. Sig-
nal conditioning provides a regulated
current excitation, and the voltage
that results is measured. The rela-
tionship between resistance and
temperature is slightly nonlinear and
must be corrected by a hardware- or
software-linearization scheme.

Other Phenomena

Strain gauges are used to measure
pressure, force, acceleration, dis-
placement, and weight. They are
small, thin resistors that are placed
in direct contact with the object to be
measured. As the object moves, the
strain gauge also moves, stretching,
compressing, or otherwise distorting
the resistor and changing its value.
Wheatstone bridges are typically
used for excitation and conversion of
the output to voltage. Pressure trans-
ducers and load cells are complete
mechanical packages that contain the



SemiDisk and SemiSpool:
SURE-FIRE WAIT-REDUCTION!

512Kbyte
SemiDisk"1$1095

Time was, you thought you couldn't afford a
SemiDisk. Now, you can't afford to be without one.

256K 512K 1Mbyte

SemiDisk 1, S-100 $895 $1095 $1795
IBMPC $1095 $1795
TRS-80 Model 11 $1095 $1795
SemiDisk 11, S-100 $1395 $2095

Battery Backup Unit $150

Time was, you had to wait for your disk drives. The
SemiDisk changed all that, giving you large,
extremely fast disk emulators specifically designed
for your computer. Much faster than floppies or
hard disks, SemiDisk squeezes the last drop of
performance out of your computer.

L84 a> R s
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Time was, disk emulators were afraid of the dark.
When your computer was turned off, or a power
outage occurred, all your valuable data was lost.
But the SemiDisk changed all that. Now, the
optional Battery Backup Unit helps take the worry
out of power interruptions. It keeps the SemiDisk
powered for up to 5 hours during a power failure.

Time was, you had to wait until your printer finished
printing to use your computer. That's changed, too.
Now, the SemiSpool print buffer in our Version 5.0
software, running under CP/M 2.2, frees your
computer for other tasks while your data is printing.
With a capacity up tothe size of the SemiDisk itself,
you could implement an 8 Mbyte spooler!

But one thing hasn't changed. That's our
continuing commitment to supply the fastest,
highest density, easiest to use, most compatible,
and most cost-effective disk emulators in the
world.

SemiDisk.
It's the disk the others are trying to copy.

SemiDisk Systems, Inc.

P.0. Box GG Beaverton, OR 97075 (503) 642-3100

-8l S03-646-5510 1or CBBS* NW, a SemDisk-equipped computer dulletin board. 30071200 BAUD
ServDrsh tradenark of SemiDisk Systems. inc.  Copy i © 1983 SemiDrsk Systems, inc_ CP/M Trademark

NO WAITING
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HEROISM IN THE

MODERN AGE

SYSTEM REQUIREMENTS:

IBM PC* with one double-sided or two single-
sided disk drives. an 80-column monitor,

and 64K RAM (96K for DOS 2.0).

Color graphics/adaptor optional.

*IBM PC is a trademark of

International Business Machines Corp.

" THE ROLE-PLAYING GAME OF TODAY

© Copyright 1983 Pactfic irotech Corp.

A sophisticated simulation of
modern life and human psychology.

Includes: BASIC MODULE —
create and guide characters
through their lives...

PROJECT CONTACT (Scenario #1)
— save the U.S.A. from a mad
scientist and terrorist plot... you
have only 60 hours to complete
your mission...

HEROISM IN THE
MODERN AGE is expandable to
other modules and exciting
scenarios.

At your computer store.

$58.95

10850 Wilshire Blvd.,
Suite 800

Los Angeles, CA 90024
US.A.

Pacific infotech Corp. (213} 407590
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bridge and are ready to screw into a
tank to measure pressure or mount
on a conveyor hook to measure
weight.

Devices used for controlling real-
world phenomena include heaters,
valves, pressure regulators, and ac-
tuators. This instrumentation typical-
ly accepts a standard 4-to-20-mA pro-
cess current from the controlling
system.

Signal Conditioning

The term “signal conditioning”
broadly refers to all the functions re-
quired to interface with real-world in-
strumentation and provide the
proper voltage levels for the A/D con-
verters, while processing the signals
to maintain accuracy and protecting
the equipment and operators from
the dangers lurking in the real world.
These functions include: amplifica-
tion or attenuation, input and output
protection, transducer excitation, fil-
tering, isolation, cold-junction com-
pensation (thermocouples), and volt-
age-to-current conversion.

Devices on the market known as
signal conditioners may contain some
or all of these functions and provide
the interface from real-world instru-
mentation to A/D and D/A (digital-to-
analog) converters. These converters
operate with standard high-level ana-
log voltage ranges such as -10 V
(volts)to +10V, orOV to +5 V. It is
necessary to amplify low-level analog
signals such as thermocouple out-
puts to high-level voltages. High-
grade instrumentation amplifiers are
used for this because of their
temperature stability, accuracy, and
high common-mode rejection. D/A
outputs frequently are converted to
4-t0-20-mA signals for transmission
over long distances (many miles)
without signal loss and for process-
control instrumentation compatibil-

ity.

Protection

Many industrial applications ab-
solutely require protection on all I/O
connections against accidental con-
nection to AC (alternating current)
mains. This can happen when an
operator makes a wiring error, when
cables or terminal strips are mis-



Encounter REVELATION

For $950, Revelation Software by
Cosmos will give your PC capabili-
ties that no microcoputer has ever
had before. Through a versatile,
high performance Relational Data
Base Management System
developed by Cosmos, Revelation
will give your microcomputer all
the power and sophistication

of a minicomputer.

Revelation features a data base
with variable-length fields and
records, (up to 64K), and unlimited
files and accounts. File size is

limited only by disk size.
Also featured: A powerful,
hybrid programming language.
A fourth generation applica-
tions and program generator
Qur programs write programs!
Communications functions
that give your PC the power to uti-
lize applications, programs, and
data from thousands of existing
mainframe and minicomputers.
8087 math chip support
Revelation co-exists with
MS/DOS™ or PC/DOS™ 1.0, 1.4,

P.0.Box AH, Morton, WA 98356 COSMOS
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2.0 versions, and is compatible
with the IBM PC™ XT™ COMPAQ™
Corona™ Columbia Multi-
Personal® and the Eagle 1600™.
it's also compatible with mini-
computers utilizing the PICK
Operating System™ Minimum
configuration requires 320K
memory and 8087 math chip.

MS/DOS™ of Microsoft PICK SYSTEMS. Eagle
Corp. IBM PC Registered  1600™ of Eagle

TM of International Computers. Corona PC™
Business Machines Corp. of Corona Data Svstems.
COMPAQ™ of COMPAQ Columbia Multi-
Computer Corp. PICK
Operating System™ of

Personal™ of Columbia
Data Products Inc.

Telephone 1-800-422-2511
Inside Washington 206-496-5974.
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| COMMON-MODE |
VOLTAGE
POTENTIAL BETWEEN
GROUNDS MAY BE
/77 EARTH HUNDREDS OF VOLTS /77 EARTH

SYSTEM TO BE MONITORED

DATA-ACQUISITION SYSTEM

Figure 2: Very high common-mode voltages can appear on signal lines if isolation techniques

are not employed.

Magnetic

Table 1: A comparison of isolation techniques.

Characteristic Linear Modules Optical Flying Capacitor

Common-mode Excellent Excellent Excellent

resistance ratings (layout critical)

Common-mode Excellent Exceltent Fair

voltage ratings

Bandwidth Good Good Poor

Application difficulty  Easiest to apply Requires isolated Extremely poor

power :

Power-supply Usually single supply Usually bipolar Coil drive required

requirements

Muitichannel Yes Yes Yes

applications

Isolated front-end Developed internally  Must be provided Not required

power

Long-term stability Excelient Fair High maintenance
(relay failure)

Stability over Good Good Excellent

temperature . (with expensive
. relays)

Leakage current Excelient Excelient Good (at low
common-mode
voltages)

Input protection Provided Provided Yes (with difficulty)

labeled, or during an electrical mal-
function. If a motor winding short-
circuits to the housing, all connected
instrumentation could be carrying
large voltages to the analog interface
system. If the system is not protected,
it and possibly the computer can go
up in smoke. Protection up to 240 V
AC is common in today’s industrial-
grade signal-conditioning com-
ponents and systems.

Excitation

As mentioned earlier, many trans-
ducers do not produce a voltage out-
put directly; they require some sort
of voltage or current excitation. RTDs
can be supplied with a current (0.2
mA, typically) or can be placed in a
Wheatstone bridge that is excited by
a voltage (10 V, typically). Resistance
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devices whose changes in resistance
are measured rather than their ab-
solute values, also are measured in
bridges.

Filtering

Signal lines from transducers often
contain extraneous signals that are
not representative of the physical
phenomena being measured. This is
termed loosely as noise. Most noise
associated with analog signals is of
the 60-Hz (hertz) variety, which
abounds in industrial environments.
Noise can be reduced by analog filter-
ing of the signal lines or by digital
filtering accomplished in the com-
puter's program. Integrating-type
A/D schemes also reduce noise by
averaging the signal over a period of
time.

Isolation

Isolation provides an input-to-
output path for the signal to travel
without a direct galvanic connection.
This may sound magical, but it is
needed when dangerous ground
loops or large common-mode volt-
ages are present (see figure 2). While
the sensor output is low-level (per-
haps mV), the common-mode voltage
may be hundreds of volts.

Consider a battery-charging appli- -
cation. Hundreds of low-voltage bat-
teries are placed in series and a large-
voltage (possibly 500 V) battery is
placed across the series string. Each
battery has a differential voltage of 2
or 3 volts, but the common-mode
voltage is 500 V on the last one in the
series. If this last battery were con-
nected to an analog-input system
without isolation, a small fire could
result. This is an extreme example,
but many applications have 120 V AC
floating around on all the signal lines
(measured with respect to the com-
puter’s ground.)

Isolation is performed in basically
three ways: magnetic linear modules
(transformer), optical, and flying
capacitor (see table 1). Magnetic isola-
tion is accomplished by modulating
a low-level AC signal by the incom-
ing analog voltage, passing it through
a transformer, and demodulating it
on the output. Input-to-output isola-
tion of several thousand volts is com-
mon using this technique.

Optical isolation depends on pass-
ing the signal information from an
LED (light-emitting diode) to a light-
sensitive transistor (opto-isolator).
Isolation of several thousand volts
also is available using this technique.

Flying-capacitor isolation is a tech-
nique in which a capacitor is alter-
nately switched between the input,
charging it up to the input voltage,
and the output, which is measuring
the charge. Traditionally, relays have
been used to do the switching, and
because this is a mechanical tech-
nique, the lifetime of these devices is
not very long. Flying-capacitor isola-
tion is a low-cost technique but is
becoming outdated.

The cost for good-quality signal
conditioning is small compared to the
insurance it provides against elec-



A cniech

THIS MONTH'S

SPECIALS

LOTUS 123 . ..o $349
MICROSOFT Multiplan (Apple ) . . . . .. $169
C-ITOH Prowriter 18510AP .. ..... ... $369
C-ITOH Prowriter 21550P ... ... ... .. $659
NEC Spinwriter 2030 (Centronics) . . . . . $869
U.S. ROBOTICS Password

Modem (1200 Baud). . ........... $359
TAXAN KG-12N (12" Green Monitor) ... $125

BASIS 108 (128K, 2 Drives, CP/M 3.0). $1695
TANDON Drive (IBM Compatible, 320K). $239
FOURTH DIMENSION Super Drive (Apple) $219
TALLGRASS TECHNOLOGIES

12MBHardDisk .............. $2249
20 MB Hard Disk ... ............ $Call
RANA ELITE 1 (Apple Compatible, 163K) . §245
RANA 1000 (For ATARI) . ............ 3319

HERCULES Graphics Board For IBM-PC. $369
MICROLOG Baby Blue (CP/M For IBM) . $489

MA SYSTEMS PC Peacock .......... Scall
ORCHID PC Network Kit .. .......... $Call
Color Graphics Board ............ $Call
PLANTRONICS ColorPlus. . .......... §429
TECMAR
1st Mate Board For IBM (No RAM) . . $239

2nd Mate Board (2 Serial/2 Parallel). $229

Graphics Master. .. ............. $549
ORANGE MICRO

Buffered Grappler+ 16K/64K . $179/$239

Grappler CD (Commodore) . . .. ... SCall

CUSTOMER SERVICE & TECH. SUPPORT

401-273-2420

ORDERS ONLY

800-843-4302

150 Broadway, Suite 2212, N.Y. NY 10038

Money Order, Cashier's Ck, Personal Ck (3 Weeks To Clear).
Add 3% MC/VISA, 5% AMEX Charge. Add 2% On COO Orders.
APOD Orders Add 6%. Add 3% For Net Terms.

All Returned Non-Oefective Merchandise Are Subject To 20%
Restocking Charge.

GenTech Reserves the Right to Change Advertised Prices

ITA 00,
3 i
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ALTOS All Models . . . . . . . $Call

COLUMBIA
Fully IBM Compatible, 128K, Paralle!l/
Serial Ports, Color Board, Super Pak
(Over $2000 Software)
w/ 2 DSDD Orives . .

w/ 10 MB Hard Disk & 1DS0D Drive .
Portable VP w/Super Pak

....... $Call
SCall
...... SCall

COMPUPRO All Models $Call
CORONA X
Desktop & Portable PC's. . . . . . $Call
EAGLE

PC-2 /PC-XL /Spirit-XL . . ... ... $Call
IIE Series-All Models. . . .. ... .. SCall
FRANKLIN

ACE 1000 w/ Color . . . . .. ... .. §799

ACE PRO PLUS System (ACE 1000
w/color, ACE 10 Drive, 80-Column Card,
12" Maonitor, ACE Writer Il, ACE Calc,
Data Perfect, Personal Financer) . . .
ACE 1000 PLUS FAMILY PAK. . . . ..
ACE 1200 (6502/2808, 128K, ACE 10
Orive, 80 Column Card, CBASIC,
CPIM 2. 2
ACE Dffice Management Sy stem

(ACE 1200 w/ 2 ACE 10 Dnves Parallel/
Serial Card, WordStar, MailMerge,

ACE Calcy . . ... ...

INTERTEC
Head Start, CompuStar

MORROW DESIGNS

MD2 (64K, 2 SSDD Orives, WordStar,
Correct-It, LogiCalc, Persanal Pearl,
MBASIC, BaZic)
MD3 (Same as Abave except w/ 2
DSOD Drives & QUEST Accting
Software) . . ... ... ... $
MO (128K 111 MB Hard Disk & 10S0D

Drive, Same Software as MD3) . $Call
MOl 'w/ MDT-60 Terminal. . . . . . $2549
Multi-User DECISION Series . $Call
NEC PC-8201A (w/ 16K RAM) . . . . . $Call

SANYO
MBC 550 (IBM-Compatible, 8088, 128k,
1 SSDD Drive, WordStar, CaIcStar
EasyWriter) . . . . . . ..

MBC 555 (550 Plus 1Add. Drive,
MailMerge, SpellStar, InfaStar) .

SWP Micro Computer Products

For Kaypro

Co-Power-88 Board For Kaypro |l & IV
(8088 w/ 128K DR 256K, MS-DDS

& CP/M 86) . $Call

. ScCall

FOR IBM PC

AST RESEARCH INC.
MEGA PLUS Il (64K, Serial &

Clock/Cal). . . ... . ......... $295
MEGAPAK 256K Module . . . . $299
5|x PACK PLUS (4K, Serial/ Par,

ck) . . $205
comao PLUS (64K, Serial/Par,
Clock) . ... %9
170 PLUS Il (Serial Port, Clock/Caly . $129

**0OPTIONS**
Each 64K Increment For Expandable AST
Boards Are §65. (Price Includes

Installation)

Serial . . ... 545  Parallel . .. . $45

Game . .. .. §45

QUADRAM

OUADBOARD (Serial/Parallel, CIockICalg
..... $279  256K. . ... $418

OUAD 512+ (Serial Port,

Upgradable to 512K) :

64K .. ... $239  12BK.. $299

256K, . . .. §393 512K, $619

QUADCOLDR | (Video Board) . . . . . $239

QUADLINK (6502 w/ 64K). . . . . . . $489

MICROFAZER
ParaIIeI/ParaIIeI

$125 16K . $139 64K . $199
IZBK. §280 256K $580 512K $899
Serial/Serial, Serial/Parl, Parl/Serial
BK .. $145 16K . $159 64K . $219

**  SPECIAL PRICES ON HERCULES  **

“* TECMAR, MICROLOG (BABY BLUE) **
** & PLANTRONICS PRODUCTS ~ **

FOR APPLE ll/lle, Frankiin Ace

ALS CP/M Card. $299
Smarterm Il (80 Column Card) $145
Printer Mate (Printer Card) . . 859
EPD Surge Protectors . . . . . . SCall
FOURTH DIMENSION 16K RAM Card . $49
80 Column Card w/ 64K (lle Only) . © 8189
INTERACT. STRU. PKASO Universai . $125
Shuffle Buffer. . . .. .. ....... SCall
KOALA TECH. Koala Pad. . . . . . . . . $95
MICROTEK Dumpling-16. . . . . . . $159
ORANGE MICRO Grappler+ . . . . . $119
PROMETHEUS Graphitti . . . . . . . .. $89

HARD DISK

COMREX ComFiler

(FOR OX-10, 1OMB). . . . . .. ... §1995
CORVUS DAVONG

6MB ... 31695 10MB... $1645
{1MB... §2350 (5MB... 52095
20MB. .. §3150 21 MB. .. §2495

PEGASUS (GREAT LAKES)
10 MB Internal For IBM
23 MB External (w/ Controller)

CALL FOR PRICES ON CAMEO, DSS,
FOURTH DIMENSION, FRANKLIN, CORONA,
0CS, QUADRAM, SANTA CLARA,
TALLGRASS & XCOMP

$1075
§1845

Ll DOT MATRIX PRINTERS

EPSON

RX-80 . . .. $269  RAX-80 F/T. . $389
FX-80 . . .. $515 FX-100 . . . 2709
MX-100 . . . §519 LQ-1500. . . SCall
MANNESMANN TALLY

MT 1B0L. ... $599 MT 180L, . . $839
Spirit-80. . . $329 1602, .. .. §Call
OKIDATA

ML92. ... $429 ML93. . §729
ML 84(P) . . $979 ML 84(8) 81079
STAR MICRONICS

Deltat0 . . . $529 Radex 10 . . $659
DATASDUTH All Models . $Call
PANASONIC KX-P1090. . . . . . .. $319
TOSHIBA P1350. . . . . . ... ... $1579
TRANSTAR T315 Color Printer. . . . . $469

M LETTER QUALITY PRINTERS

COMREX
ComRiter I1-(12- CPS, 5K Buffer, P)

. SCall
ComRiter HI. . . .. ... .. . §Call
DAISYWRITER
2000 EXP (25 PCS, 48K Buffer). . . . $999
DIABLO 630 ECS/IBM . . . §Call
JUKI 6100 (17 CPS, Diablo Compal) S$Call
NEC Al Spinwriter Madels . . . . . . SCall
QUME Sprint 1140 . . .. . ... .. $1345
Sprint55 . ... ..... ... .. SCall
SILVER-REED
EXP 550(P) . $629 EXP 770(P) . SCall
EXP 500(P) . $429 EXP 500(S) . $459
TRANSTAR T120, T130 & T140. . . . . SCall

AMOEK DXY-100, Amplot Il . . . . . . SCa!l
ENTER COMPUTERS Sweet-P . . . . SCall
HOUSTON INSTRUMENTS

DMP'A0.5 o8 52 § gk as b ... $839
OMP 29 (8 COLDR 1x17 PAPER) . . $1945
DMP 41 (SINGLE PEN 22x17 INCH) . $2495
MANNESMANN TALLY Pixy-3 . . . $645
ROLAND, STROBE . . . . . . . .. SCall

MONITGRS

AMOEK
Video 300/300A/310A . . . .
Color t+. . . $Call

§139/149/169
Color ll+ . . $449

COMREX Color, Green, Amber . §Call
GENTECH 97/12" Green. . . . . $99/5109
PRINCETON GRAPHICS HX-12 . . . . $489
RGB Interface For Apple lle. . . . . . $159
SR-12, MAX-12 (New!) . . . . . .. .. SCail
QUADRAM Quadscreen

(17", 968x512) . . . . $1595
TAXAN

KGI2N (12" Green). . . ... ..... $125
RGBvision 210 (380 x 262) . . . . . . $299
RGBvision 420 (640 x 262) . . §499

LIBERTY Freedom 100/200 . : 1 $Call

QUME 102/102A . . . . . . . 9/§579
1037108, ¢ & 5 oret o 80 1m0 5 $879/5729
TELEVIDEO All Models. . . . . .. §Call
Personal Terminal (All Models) . . $Call
VISUAL All Madels. . . . .. ... .. SCall
WYSE Ali Models (Inc. Calor). . . . . SCall
MODEMS
ANCHOR
Mark VI (IBM) ... ... ... .. §189
Mark XIl. . ... ... ... . §219
HAYES
Micromodem lle (wlSmartCum 1), .. $249
Smartmadem 300 . . . .. .. .. .. $SCall
Smartmadem 1200 . . Scall
Smartmodem 12008 (1BM) 5439
NOVATION
Aocees 1-2-3 0w o v mns $Call
Cat (Acoustic Coupler). . . . . . . §139
J-Cat (Auto Orig/Answer, 300 Baud) $109

Apple Cat Il (300 Baud) . . . ... .. $259
217 Apple Cat 1 (1200 Baud)

103 Smart Cat (300 Baud) . . . . $175
103/212 Smart Cat (1200 Baud) 5409
TRANSEND (Formerly SSM)

Modemcard w/ Source (For Apple) . $239
PC Modem Card 300 (For IBM). . . . $289
PC Modem Card 1200 (For IBM) . . . $429

u.s. ROBOTICS Password
(1200 Baud). $359

VEN- TEL MD212-3E (12[]0 Baud) . §399
LIFETREE Volkswriter Deluxe . §Call
MBS|, STAR Accounting Software . . $Call
MICROPRO WordStar (IBM, CP/M). . $318
WordStar Pro-Pack. . . . . §439
WaordStar w/ A phcard (For Apple). . $349
MICROSOFT Word . . . . . . . . §Cal
PS WordPlus-PC w/ BOSS. . . . . . §349
SOFTWORD SYSTEMS Muitimate . . $319




trical damage and erroneous data,
and because of the operator protec-
tion it offers. Signal conditioning may
be contained within a data-acquisi-
tion system or may be performed by
a separate subsystem. Two-wire
transmitters are single-channel signal
conditioners that are mounted at the
sensor and produce a 4-to-20-mA
output for long-distance transmission
to a central control room.

A/D Conversion
The interface between the analog

and digital worlds happens inside an
A/D converter. It must convert a
high-level (-10 V to +10 V) analog
input into a digital representation
with 10, 12, 14, or even 16 bits of res-
olution. The digital output can con-
nect directly to a microprocessor’s
data bus and appear as a memory or
I/O device. The processor must tell
the A/D converter when to start a
conversion and must monitor its
status to determine when the conver-
sion process is completed. High-
speed “flash” converters convert in

Comprehensive Graphics at Practical Prices

Imaginator 2 adds smart graphics to your H/2-29
terminal. You gain high speed, high resolution
graphics with Tektronix® 4010/4014 compatibility

standard.

Check these outstanding features:
Fast — 500,000 pixel
per second vector
drawing rate
High Resolution —
672 x 500 pixel
graphics

[l Standard 1024 x 1024
memory plane
Hardware "Pan” and
“Zoom"

Up to 24 pages of
graphics memory, 6
standard
Instantaneous paging
facilitates animation

Tektronix® 401074014
compatibility with

GIN mode, standard
High speed graphics
character generator
Commands may be
directly output from
any language

Hard copy directly

from terminal via
optional port

Dual processor architec-
ture for greater efficiency
Expandable to full color
and/or gray scale

Also ask us about our Imaginator 1 upgrade for
H/Z-19 terminals and H/Z-89 computers.

Youf Z- 29 Can Do

e

; -
k of Tek i, tnc.
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Codonics. Inc.

Circle 67 on inquiry card.

less than 1 us (microsecond), while
integrating A/D converters may take
up to 100 ms (milliseconds). Two
popular types of A/D converters are
used in personal computer data-
acquisition systéms.

Successive Approximation

This type of converter measures a
constant analog-input voltage and re-
quires a period of between 1 to 25 us
while it “successively approximates”
the digital bits until an internally gen-
erated D/A converter output equals
the analog input. The analog input
must be held constant during the
conversion period by a sample-and-
hold amplifier. This type of A/D con-
version is used for high sampling
rates and where noise rejection is not
a major concern.

Integrating

This type of converter is used
where noise, especially 60 Hz, is a
problem and high sampling rates are
not needed (less than 1000 readings/
second). This A/D conversion inte-
grates the analog input over a period
of time, usually 1666 ms or some
other submultiple of the 60-Hz
period. The result is an average value
filtered of AC components.

A stable and accurate analog refer-
ence point voltage (usually +10.00 V)
must be supplied to A/D converters.
Circuits containing A/D converters
are layout-critical, and inexperienced
analog designers usually go through
a period of trial and error before a
design is finalized.

D/A Conversion

D/A converters are simpler devices
than A/D converters and they work
by summiing current into an output
node from a series of internal
switches controlled by the digital in-
puts. The output current is usually
converted to a signal in the range of
—10V to +10 V. The processor places
a digital value at the input of the D/A
converter and the output assumes
the corresponding analog value
within a specified “settling” time.

End users rarely design converter
boards unless the volume is large or
the application is unusual. Usually,
there are too many cost-effective solu-



Introducing the world’s first
complete, self-contained,
16-bit portable computer system.

The Panasonic.Sr. Partner with a built-in printer.

The Panasonic Sr Partner is one of ihe most flexible and versatile And if the Sr. Partner should ever need servicing. we have a national
portable computers on the market today So there are many network of authorized service dealer

feasons (o buy one _ Over 60 Years of Dependability.
Runs IBM PC Compatlble Programs. We're not one of those "here today. gone tomorrow nanies
To begin with. the Sr Partner runs IBM PC compatible Our parent. Matsushita Eldictne Industrnai Co.. has
programs. So you can pick from hundreds of popular e, Vel Ly REWYN hoen n business snce 1918 and is one of the
programs from an existing software library. Including iRy world's larges! consumer electronics manufacturers
Lotus 1-2-3. Multiplan® and even Flight Simulator Matsushita s recent contributions and
In addimon, included with the Sr. Partner are tive g ovations 1o computer and office tec qy
of the most respected business-related programs . mclude a data entry system that directly connects
ncluding VisiCalc. WordStar. PFS™ Graph File and _ facsimile data to a computer. An online optical
Report plus G W BASIC. ' All at no extra charge g characler reader A “pocket terminal” telephone
Thus "bundle i data entry systemn And a 64K static memory chip
allows you to go For more information about the Sr. Partner
to work immediately write to Computer Department. Panasonic Industrnial Company,
doing word processing ivision of Matsushita Electric Corporation of America
electronic spread sheets ne Panasonic Way. Secaucus. NJ 07094. Or call (201) 392-4261
file management. graph The Panasonic St Partner. It's everything you've always needed
development and your Owr n a portable computer but never had before
programming
And because it also accepts

IBM PC compatible hardware PanaSOnic

the Sr Partner's technica .
capabilities can be expanded Industrial Company

even further o ——

Built-in Printer.

The Sr. Partner 1s the only
portable in its class with a
buiit-in printer. It has graphic
capability and can provide you
or your customers with printouts of statistics, budget figures
conference notes. graphs and much. much more
The printer is also extremely quiet and offers an 80-character line
and the 132-character line that's perfect for spread sheets and other
accounting programs. And its bi-directional logic design deliver
fast printing

A Complete System.

The Sr Partner 1s an ntegrated systern that doesn't require tly
add-ons to be called complete
It has 128K internal memory (RAM). expandabie to 512K
A nine-inch. high-resolutton CRT with monochirore scree
An 8088 microproce with a MS-DOS™ 2 11 operating
system. An 8087 co-processor socket A built-in
double-sided. double density. 360K 5'+-inc!
drive and the capabiiity of handiing another one
just like it. Built-in color and graphics at no extra
cost. An option slot for IBM hardware An RGB
monitor output A centronics pawiilel interiace port
that accepts optional peripherals And an RS ena
interface /0 port. All for a price that's surpnsingly aftorciable
The Sr Partner 1s also backed up by a 1 nth limited
arranty. Most of the competition ofters only 90 day

N0
Gw /

Circle 285 on inqui
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1st PLACE

COMPUTER SYSTEMS
13422 N. CAVECREEK RD.

PHOENIX, AZ. 85022

CALL FREE
1-800-841-2748
COMPUTERS
ALTOS 580-10 $2945
ALTOS 586-10 ,$4600
ALTOS586-20 . .. ... $65565
ATARL. . . oo $CALL
APPLE LOOK-A-LIKE. _ . . . . $CALL
COLUMBIA iyt T o i, $CALL
PIED/PIER (PORTABLE) . SCALL
SANYO 550-555 , ., . . . .$CALL
TELEVIDEO
803..... $1769 1603 . . . . .$2019
PORTABLE , . . .. .. .. .SCALL
NORTHSTAR
ADVANTAGE |, : . .$2099
FHINTEHS
BROTHER HRISP_ . _ .. .. ... $479
DAISYWRITER48K. . . . ... ... $975
DATASOUTH180 , . . .. ..... $1085 |
DATASOUTH DS220 _ . . $1499
GEMNI 10X, . . . oo $280
1.D.S. MICROPRISM 480 . . . . . .. $399
I1.D.S. PRISM 132, , . . .. ; .$1340
I1.D.S. PRISM 132C". . . . . . ., .$1489
JUKI 81000 300 wn bt a e aooson o o o $459
OKIDATA (LOW PRICES) $SCALL
QUME 1140+ . = $1275
QUME 115656+ , , , , , $1475
CITOH
8510 .. .. .$399 1550 ... ... $559
F10-40C PS .$970 F1055 $1299
DIABLO
620 . . ., .$860 630, $1689
NEC
3550 .. .$1699 8025 . .,.... $659
7710 . . . .$1849 2030 . .. .. .$799
TERMINALS
ALTOS W1 o iia il i iy i a6 850
QUME 1026, . . . . . . . .$529
TELEVIDEO 914, . . _ . .. .. $540
TELEVIDEO924. . . . . .. ... .. $689
TELEVIDEO 950. . ... $929
TELEVIDEO 970. . . $975
MONITORS
AMDEK 300G. . . ... ... .$129
AMDEK 300A, . . ... .. $145
AMDEK COLOR I+ . . .. ...... $275
AMDEK COLOR U+ ., _ ., ... .| $429
B.M.C.GREEN _ . . ... .. .. .. $89
BMC.COLOR . . ... ........ $245
N.E.C.1216 . ., .. .. $429
DISK DRIVES
INDUS APPLE .$269
MICRO SCI A2 ., $229
ATARI! 1050 | , .$365
INDUS ATARI |, . .$345
RANA 1000 . $310
MODEMS
HAYS SMART MODEM $199
SMARTMODEM 1200 . . $485
SMARTMODEM 1200B. . . . .. .. $429
MICROMODEM I{ E | $240
RIXON 212A . . .$449
U.S. ROBOTICS PASSWORD .$349

tions already available to justify de-
signing in house.

Interfacing with Digital Signals

It may seem that interfacing a com-
puter with real-world digital signals
does not require special considera-
tion. They already speak the same
language and, in many cases, the in-
terface is simple. However, the real
world possesses many anomalies not
found in a computer bus.

Digital input signals are found
coming from operator push buttons,
limit and proximity switches, and
flow and power meters. Digital out-
puts are used to perform on-off and
time-proportional control of stepper
motors and other devices such as
valves and solenoids.

The major consideration when in-
terfacing to real-world digital signals
is to use isolation. Isolation can be ac-
complished by relays or by optical
methods, and many digital I/O sub-
systems are available for this pur-
pose. Industrial I/O front ends and
subsystems include isolated-fre-
quency measurement, pulse count-
ing, and pulse-train and contact-
closure output.

Conclusions

To industrial real-world interfacing
applications, the revolution in per-
sonal computers has meant that the
cost of adequate computing resources
has been drastically reduced. In ad-
dition, the open nature of computer
hardware and software is conducive
to offering an end user many levels
of “packaged solutions” to attack the
real-world interfacing problem. Fur-
ther development of standards in the
industry will nurture more standard
products, both hardware and soft-
ware, that will make solutions easier
and more cost-effective to imple-
ment.

To really penetrate these applica-
tion areas, barriers other than price
will become of greater importance as
time goes on. One of these is rugged-
ness—a personal computer’s ability to
be used in industrial environments.
In distributed architectures the com-
puter can be located in a controlled
environment while the front-end
boxes reside in harsher environ-

ments. Ultimately, in these applica-
tions more intelligence will be re-
quired closer to the process or 1/0,
and, in small-scale operations when
it won't be feasible to separate the
two pieces, “hardened” computers
will be required. Otherwise, the cost
of industrial packaging will eclipse
the cost of computing hardware.

The mechanical pieces of the com-
puter must be improved—namely the
keyboard, CRT, and disks. A stan-
dard QWERTY keyboard is intimidat-
ing to an industrial operator, and cur-
rent key-switch technology is not
practical for dirty or corrosive indus-
trial applications. CRTs in industrial
environments must be able to with-
stand great temperature variations,
must be in a sealed package, and
must be 19-inch rack-mountable. The
use of removable sealed mass-storage
media and backup will become more
important; current floppy disks are
the worst possible media for harsh
environments. Bubble memory is cer-
tainly a possibility for this application
when the cost becomes competitive.
There are some vendors now with
hardened peripherals that are in-
tended for use in these applications,
but cost limits their use (a touch-
sensitive CRT for industrial environ-
ments can cost as much as the com-
puter it connects to).

As is always the case in this field,
technology advances coupled with
price/performance improvements
always can find new applications.
The trend of applying personal com-
puter technology to real-world inter-
facing industrial applications already
has begun and will permeate the in-
dustry for years to come. Real-world
interfacing is more than just connect-
ing an A/D converter to a computer.
The widespread use of computers
will force vendors to come up with
more complete and cost-effective
means for providing this function.m

Bill Englemann holds a BSEE from Worcester
Polytechnical Institute and is a senior marketing ap-
plications engineer for Analog Devices’ Measure-
ment and Control Division (Rte. 1 Industrial Park,
Norwood, MA 02062).

Mark Abraham holds a BSEE from Rutgers Uni-
versity and is a senior systems applications engineer
for Analog Devices’ Measurement and Control
Division.




‘Quantity one, end user price; substantial discounts available.

human
designed
systems,
inc.

GVT+ is a trademark o
Human Designed Systemns, Inc

Circle 187 on Inquiry card.

Whether used in video display mode or in its high-performance graphics mode,
Human Designed Systems’' GVT+™ Graphics Display Terminal offers more user
friendliness, more design features, and more advanced functionality to optimize
productivity — and encourage creativity — for the terminal operator, interactive
user, and applications developer than any other termincal available today.
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DON'T WASTE YOUR MONEY
ON AWORKSTATION
DATA ACQUISITION SYSTEM.

As you conduct your search for the ideal data
acquisition system, we think you’'ll find a number of
capable systems, all from fine makers.

But we also think you'll find this: there is really °
only one system likely to meet, and perhaps exceed,
your own personal standards for accuracy, flexibility,
performance and power. And do so for a bottom line
investment that is truly easy to justify. e

That system is the Keithley DAS Series 500 for the
IBM PC and Apple II families of microcomputers.

To begin with, even a basic Series 500 configura-
tion, like the one shown in the chart, comes out of its
carton with enough power and capacity for most lab
and test bench applications. So you needn’t trade up
to more expensive options to get basic capabilities.

And because the Series 500 is completely modular,
you can start out with just the capacity you need.
Then choose from our comprehensive library of plug-
in function cards to instantly reconfigure your system
for the most demanding applications —with up to
272 channels of discrete analog input, 50 channels of
analog output, 160 channels of digital I/0, and AC/DC
device control. With direct transducer connection
and signal conditioning for each individual channel.

It’s also the only system equipped with Soft500,
the integrated measurement and control software
that proves once and for all that easy doesn’t have to
mean simple.

Soft500 gives first time users the accessibility and -

friendliness they need to get excellent results the first
time out. Yet it also provides experienced users with
the depth and extended facilities needed for complex
applications. Including unique features such as
foreground/background architecture, powerful screen
graphics and statistical analyses. Plus, automatic con-
version of binary data to familiar engineering units.

In all, you'll find the features you need to make the
Series 500 increasingly productive through years of
new and more demanding applications.

| 16 Channels = | +$850 | +8362  + 8521040 ]
" Instrumentavon Amplifier +5700 | +5700 Yes | s
" 20.035% Absolute | [ I

+811006) | +$11000  No Tes(o)

System Accuracy Yes |
30 kHz Sampling | Yes® No | Ysh | ¥ ko
HghSpeed [ [ | — [ |
Programable Ranges Yes No No Yes No
5 12-Bit Voltage Outputs Yes +S187®) | +$937 | +$9379 | + 8250011
16 Digital [oputs DV Ve esison 4830 +s5%0 |
16 Digital Outputs I i [+ 817501 |+ssso L0 |

4120VAC Outputs No +$638012) | +$265013)

Yes(14)

I Y9 |
g | No

1. System 520. 2. 16 channels of $725 32 channel card. 3. SI“ONDardeuschhannelsofSSMZOc}nml
card. 4. +0.003% accuracy @ 200 Hz. $. +0.006% accuracy @ 40 Hz. 6. Aggksg:‘ em 27 kHz, IBM
ne

system 31.4kHz. 7. ZNkHzo;umavﬂhbk +$3825. 8. | channel from $7' 1card. 9. § channels
from $750 4 channel card. 10. 5 channels from $1000 2 channel card. 11. 16 channels of $350 32 channel
card. 12, Price based on 16 channel rack @ $550 plus 4 AC output relays @ $22. 13. Four channels of $525
8channelcard, 14, Or other multi-tasking structure.

Naturally, we'd like to suggest the Series 500 as the
wisest choice in workstation data acquisition. But we
also believe that as you compare and examine the
facts, the Series 500 will eventually s