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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-



68000-based systems.
Just tellus what You need

68000-based systems
to fit your
application.

High-level languages
and
applications software.

Intelligent
workstations.

Cromemco
means business.
Your business.




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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I 2100 N. Hwy. 360, Suite 1807, Grand Prairie, Texas 75050, (214) 660-1955, Telex 703033 I
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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
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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

Circle 122 on inquiry card. BYTE Aprii 19864 19



100

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,
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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
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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




Rana Systems.
Always A Step Ahead.

And it's happening again with our IBM
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At Rana we know the key to our success is
providing the highest technology, on the best
possible products, while filling the most possible
user needs. That is why we spend so much time on
research and development. Our world-renowned
engineers were the first to offer increased capac-
ity. The first to design a write protect feature. The
first to use a metal band positioner and get 100%

Apple 1s a regrstered Irademark of Apple Computer. Inc " Atari is a registered trademark of Alafi, Inc ®IBM is a regrstered Irademark of international Business Machines. Inc

data integrity, and a 3 to 4 times improvement in
access speed. And, the first to bring you all this
performance, quality and dramatic styling.

This is why our Elite One got the #1 rating
from Softalk Magazine. And our Atari® compatible
Rana 1000 Slimline has turned a game computer
into a sophisticated business tool. And soon we'll
have a new Winchester drive and a new series of
very high density minifloppies, for both IBM
and Apple.

So call or write for the nearest Rana retailer
or computer store. We're Rana Systems. And we
know that to keep a step ahead, we have to put
you first.

RanaSystems

21300 Superior Street. Chatsworth, CA 91311 213-709-5484
Call toll free 1-800-421-2207. In California only call: 1-800-262-1221
Source Number: TCT-654

© 1983 Rana Systems

Circle 310 on Inquiry card.




The Texas Instruments
makes the best software

Best-Seller List.




Professional Computer
perform even better.

See the difference the TI Professional Computer
can make with these best-sellers and hundreds

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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word processing pack-
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keyboard is a
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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
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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
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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



'pavoq 87 ayi uo sSuipas yopms

-dId Aq papatas auv uoywiado Jo sapow awos 4aljoiguo) warshs DISY-8Z i 4of asvmyfos saftosquoo-Aupdsip ayy fo rvydmoyd L amBry

EDIT OF

STORED MESSAGE MESSAGE-CREATION

INITIAL MODE

INITIAUIZE 4'_“'":" ss_r F";—;
REGISTERS aND| [ LINTERNAL MODE
TIMER DATA |~

AREA 11

e

ouTPUT

ERROR

MESSAGE l
DISPLAY
MENU

GET DISPLAY
MESSAGE CURRENT
POINTERS GET MESSAGE INPUT
CHARACTER SELECTION
] FROM VIDEO
TERMINAL
SET UP REGS EDIT
WITH MESSAGE MESSAGE
START AND END DISPLAY
POINTERS CHARACTER,
GET INPUT gg;g:T
MESSAGE
RESET START
SCROLL THE BSFFER SCROLLING
DISPLAY SET BYTE POINTERS AND DISPLAY
VALUE TO STOP DISPLAY
20*
. STEP TO GET NEW ADJUST UPDATE
L3 TE NEXT CHARACTER BUFFER SCROLL
CHARACTER AND REPLACE POINTER | INPUT | TIMER
OUTPUT OLD ONE CHARACTER
BYTE TO ADD TO
DISPLAY —ﬂ BUFFER
YES
GEY
NEW
CHARACTER

YES




voel 1dv ALRE O

<= 'p180 Aynbuy U0 LSE BPUID

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.
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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 enoug