


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 years.

The garden variely
16-bit 8088
IICIOProcessor:

Macintoshi 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 touse
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

S

Macintosh automatically makes room MacPaint produces virtually any image
the buman band can create.

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

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

And talk about programming.

There are already plenty of programs to
keep 2 Macintosh busy Like MacPaint,"
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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!

e R k]

Micrasoff's Multiplan for Macintosh,

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

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

high quality speech " The Mouse itself
8 q y P / Replaces typed-in
Or music. / computer commands with a
i form of communication you
('\ already understand —
Some mice have hwo

buttons. Macintosh has
one. So its extremely
difficult to push the

7 The inside
story —a

rotating ball

andopticalsensors

translate movements

of the mouse to Macintosh's screen pointer

with pin-point accuracy.

All the right connections.

On the back of the machine, youll 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 compact, switching-b)pe

9" high resolution el
5122342 pixel -

bit-mapped display

Brightness
control,

128K bytes RAM

Built-in 31"
disk drive.

Keyboard connector —

a lelgphone-type jack you
already know how to 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

power supply and bigh resolution
video circui =

ol

Battery for Macintoshs
. built-in clock calendar.

Built-in handle for

qf.wﬁ.

ot 32-bit Motorela
MC68000 microprocesser.

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 2 mouse in your hand

As one point-and-click makes perfectly

clear, the real genius of Macintosh isn't

gelting carried away.

Clock/calendar chip.

G4K bytes ROM,

Macintesh is a rademark licensed 1o Apple Computer, Inc. Apple, the Apple
logo, MacPaint and Lisa are trademarks of Apple Computer, Inc. Microsof!
&5 a registered trademark of Micrasoff Corporation. Lots is a trademark of
Lolus Development Corporation. For an authorized Apple dealer near you
call (800) 538-9696. in Canada, call (800) 268-7796 or
(800) 268-7637.

Thanks to clever venting,

"% /Maa'ntafb requires 1o

. internal fan.

} RS232, RS422 AppleBus serial
communications ports for
printers, modems and other
peripherals.

Mouse connector.

External disk drive conneclor.
Polyphonic sound port.

Macintosh’s digital board —
the processing power of an

entire 32-bit digital graphics
computer in 80squareinches.

its 32-bit Lisa Technology, or its 3!"
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

< S

those who use Apples. &,
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In The Queue

Columns

32 Build a Scrolling 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 \Xorld
by Jerry Pournelle / Ain't love grand, Diser, and lots 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 World 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 Engiemann and
Mark Abraham / An introduction to transducers, interfacing, and system
development.

114 Planning 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 I 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 Rainbow 100 by David B. Suits / It runs CP/M-80, CP/IM-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 Il or IBM PC.

234 Statistical Software for Microcomputers by James Carpenter,
Dennis Deloria, and David Morganstein | A comparative analysis of 24
packages.
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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 semicompiled 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, incrementally 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 / This versatile program puts you in touch with mainframes.

422 Speclal April Supplement / A potpourri of features, including a
preview of the Smart Blankie diumal environmental control system.
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A Call for Ethical
Standards for Personal
Computer Magazines

As a reader 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-



Right from the pages of our
catalog, we can deliver 68000-based
supermicro systems to match virtu-
ally any application.

Including yours.

Here’s how.

Built on the IEEE-696 (S-100)
bus, Cromemco systems offer up to
21 board slots. And a family of 35
boards — CPU, memory and special-
ized I/0 —to fill the slots any way
you choose.

At the heart of each system is our
68000/Z-80 dual processor. Backed by
as much as 16 Mb of error-correcting
RAM. Full multi-tasking capability.
I/0 to handle up to 16 terminals.
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And that’s just the beginning.

You can select single or dual
floppies, 544" or 8” A 21 Mb 514"
Winchester hard disk. And a nine-
track tape drive.

We can accommodate your taste
for the exotic, too. With boards like
our SMD interface that supports up
to 1200 Mb of disk storage. An NTSC
standard color graphics interface. A
TV camera digitizer. A/D and D/A
converters. An IEEE-488 bus inter-
face. Communications. And more.

Then, if you're designing a dis-
tributed processing system, you'll
want to take a look at our C-10 per-
sonal computer. The Z-80-based C-10

can serve our 68000-based systems

as a powerful intelligent workstation
in a distributed processing mode. Or

as an independent personal computer
with its own floppy storage.

That brings us to software. It
starts with CROMIX? our UNIX"-like
operating system that you're free to
tailor to your application.

CROMIX can execute both
68000- and Z-80-based programs. So
right along with your 68000-based
packages, your system will accommo-
date a wide selection of CP/M®soft-
ware written for the Z-80.

And our high-level language
support is second to none. From a
68000 Macro Assembler. To 68000
FORTRAN 77, PASCAL, GSA-certi-
fied high-level COBOL, C and BASIC.

You see, when we say, “Just tell
us what you need; we're not kidding.
You won't find another family of
68000-based microcomputers that
can fit your needs as exactly as ours.
Soif you're in the business of
providing specialized computing solu-
tions, you really should be doing
business with Cromemco.
For a copy of our Systems
Catalog, contact: Cromemco, Inc.,
280 Bernardo Avenue, P. O. Box 7400,
Mountain View, CA 94039.
(415) 964-7400.
In Europe: Cromemco/GmbH,
6236 Eschborne 1, Frankfurter Str. 33-35,
P.0. 5267, Frankfurt Main, Germany
or Cromemco Ltd.,
The Cambridge House,

178-182 Upper Richmond Rd.,
Putney, London SW15 England.

Cromemco

#Cromemco and CROMIX are registered trademarks of Cromemco,
Inc. MUNIX isatrademark of Bell Laboratories. ®CP/M is aregistered
trademark of Digital Research. ©1983, Cromemco, Inc.
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Editorial

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

An Author’s Connections
Must Be Clear

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

No Favoritism to Advertisers
in Editorial Coverage

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

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

Editors Determine
the Editorial Themes

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

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

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

INTERNATIONAL CORP.

of internal system air flow...

configuratioins...

1 2100 N. Hwy. 360, Suite 1807, Grand Prairie, Texas 75050, (214) 660-1955, Telex 703033 I

S-100 MAIN FRAMES
The most advanced industrial grade high-tech, high

quality, sleek style S-100 bus main frame.

e 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

e Synthesized warning voice indicator...

—

ADVANCED INDUSTRIAL GRADE k& M.

_
VISA®

6 BYTE April 1984

Circle 168 on inquiry card.



HOW 10
GETAI
1BV PG
FOR JUST
51995.

The Chameleon by Seequa does everything an IBM
PC does. For about $2000 less than an IBM.

The Chameleon lets you run popular IBM software
like Lotus® 1-2-3™ and Wordstar.®1t has a full 83 key
keyboard just like an IBM. Disk drives like an IBM. And
a bright 80 x 25 character screen just like an IBM.

But it’s not just the Chameleon’s similarities to the
IBM that should interest you. Its advantages should, too.
The Chameleon also has an 8 bit microprocessor that

Circle 322 on inquiry card.

lets you run any of the e 4
thousands of CP/M-80® programs avallable It comes
complete with two of the best programs around,
Perfect Writer™ and Perfect Calc.™ It's portable. And
you can plug it in and start computing the moment
you unwrap it.

So if you've been interested in an IBM personal
computer, now you know where you can get one for
$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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Get A HeadStart

OnTheOtherGuys.

HeadStart Features:

Size: 15" wide. 117 deep. 10%" high.
Weight: 25 lbs.
Processors: Z80A (8 hit}and 8086 (16 bit).

Memory: 128K to 1IMB depending on model. All models
are expandable.

Disk Storage: 500K to 1MB (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 frontscreen
area for easy transportability.

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

“*MS DOS for 16 bit. AN 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 compatible serial port.
One Centronics compatible parallel printer port. External
data bus. Coaxial communications interface. External
disk /O interface.

Optional Data Storage Systems: 2 models available. A
10MB, 5% system is expandable to 20MB. A 50MB, 8"
system (25MB fixed. 25MB removable) is expandable
to 200MB.

*CP/Misare istered trademark of Digital Rescarch,
“*MS DOS 15 a registered trademark of Microsoft.

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 Come In

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

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

HeadStart’s small but powerful
34" disk drive offers as much storage
as larger 5%4” 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 Ideas
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
BroadRiver 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: IBM 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 Compag 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

10

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 multiuser 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 helped develop Radio Shack’s Kyocera-built 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 to

provide true networking capabilities for IBM and most IBM

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 sglstem compatibility for MS-DOS™, CP/M¥,
UNIX™, and uNETix®. uNETix for PerComNet is distri-
buted by Percom Data.

If you want net results ... PerComNet is the logical, eco-
nomical and reliable choice. PERCOM DATA has a
PerComNet OEM Evaluation Package* ready for your im-
mediate use. The package includes all the hardware, and
communications and file transfer utilities you need for con-
figuring a network of three IBM. PC computers. Package
price is only $1695.

Toorder your evaluation package or to get more information
contact us today!

PERCOM DATA CORPORATION
11220 Pagemill Road - Dallas, Texas 75243

Name: BSra SR S TREE - Title:
Company:
Address:

Gty — C{oio e - 7|P:

—_I'dlike you to send me more information.
I'mveryinterested, please have your rep call me at
—I'dlike to know more about your PHD Hard Disk.

(PERCOM DATA]

CORPORATION

Expanding Your Peripheral Vision

DRIVES °

NETWORKS °*

SOFTWARE

11220 Pagemill Road, Dallas, Texas 75243 (214) 340-5800
1-800-527-1222
*Does not include operating systemn or application software.
PerComNet and PHD are trademarks of Percom Data Corporation. « IBM is a registered trademark of International Business Machines. » MS-DOS is a trademark of Microsoft, Inc.
CP/Mis a registered trademark of Digital Research. » UNIX is a trademark of Bell Laboratories. « uNETix is a registered trademark of Lantech Systems Incorporated.
. COPYRIGHT Percom Data Corporation 1983 » All prices, and descriptions subject ta change with notice.




A picture worth $111,000,000.



Not long ago, three businessmen
met in a coffee shop to talk about an
ideaforanew personal computer.They
made aroughdesign 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 took
at it this way: If we came thisfaron 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*is a Registered Trademark of Inter-
national Business Machines Corporation.

Lomraga
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In the Hard Disk Jungle
Tallgrass Clears "
A Path — o
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ALLGRASS .
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 verify options. A dedicated
landing zone, where the read/write heads reside
when the disk is idle, provides data protection
during powerdowns and transportation.
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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.
QOverland Park, KS 66214 /913/492-6002/ Telex: 215406 TBYT UR

Canadian Headquax:ters: Tallgrass Technologies (Canada), 1775 Meyerside Drive
Mississduga, Ontario, Canada L4V 1H2/416/673-3244 i

European Distributors CPPS Computer Group, [.TD
Birmingham, England B276BH/(021) 7073866

Australian Headquarters: Tallgrass Technolgies (Australia) /Five Dock Plaza,
Suite 12/50 Great North Road /Five Dock /Sydney, N.S.W. 2046 /(02) 712-2010

Tallgrass
/ Technologies

Corporation

Machines Corp. PCnet® is a trademark of Orchid Technology EtherShare'™ is a registered trademark of 3Com 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 alist 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
fromyour 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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Letters

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 Tl 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 TI, 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 ?

2 Solution is REFORMAT TER® Diskette Conversion Software

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

* Allows 2-way transfer.

¢ Quick, reliable, and inexpensive.

TRSDOS Il

VERSIONS

Runs On Reads/Writes
CP/M -«—»|BM 3740
CP/M -<—» DEC RT-11
CP/M-86 <«—|BM 3740
CROMIX -<—»DEC RT-11
DEC RT-11 ««—3»CP/M
MS-DOS <«—» |IBM 3740

TRSDOS ||I*<«—3»CP/M

<—»DEC RT-11

PRICE:

$350 *$249

Requires 8" floppy drive.

(415) 324-9114 TWX: 910-370-7457
467 Hamilton Avenue, Suite 2, Palo Alto, Calif. 94301
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“We bought an

IBC Middi Cadet”
because no other
system could do

H 93 Sue Kardas
e lo = Director of Career Training

Burlington Area Vocational-Technical Center

"When the Burlington Area Vocational-
Technical Center needed a multi-user system
for student tfraining, 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 atry.

First, the Middi Cadet ran @ 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 sto-
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 6MH7, Z80B CPU: 256 to 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

mnlauralud Business Computers

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

WITHIN THE USA

IAC/ DISTRIBUTION

1140 36th Street, Suite 212
Ogden, Utah 84403
(801) 621-2294
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'Tb every software developer who'd written off portability as
an impossible dream, Digital Research humbly announces a few
monurmental 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 avallable today. And will tomorrow.

o0 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 right for you.
From Personal BASIC™to Digital Research FORTRAN-77" The newest
member of our remarkable family.

b 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/SPE." An editor that helps turn
your Invaluable experience into valuable new
=7 software applications.
At Digital Research, we work as hard for you
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 1t's small wonder IBM

fErv el 10 DICITAL
/' new IBM 3270/PC. RESEARCH-’

For more Information, e e ek o o
call your IBM representative.

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

micro/SPF is a trademark of Phaser Systems, Inc. Animator and Level Il COBOL aretrademarks ofMicro Focus, Ltd. IBM s a registered trademark of Intemational Business Macnines Corporation.
The Digital Research logo and products are either trademarks or registered trademarks of Digital Research Inc. ©1984 Digital Research Inc. All rights reserved

DIGITAL
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CERTIFIED ERROR FREE

EEBISKETTES

Sentinel Computer Products, Division of Packaging Industries G 20

QUALITY

SENTINEL
EREERu

SENTINEL

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

YOU MAY NEVER NEED.
But it costs nomore!

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

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

SENTI N E|_® resealable storage case.

The Professional’s Diskette — Ideal for Personal Use.

Sentinel Computer Products, Division of Packaging Industries Group, Inc.,
Hyannis, MA 02601 Tel: 617-775-5220
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at: 10230 Brecksville Rd., Cleveland, OH
44141.

Capital Equipment Corporations 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 14) 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) 745-0180.

More Array Capabliities

“Array Capabilities for dBASE 11" 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
designedinto 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, parallel 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 II" — 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, up to 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 productsinclude 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.

ASY 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
are available at Computerland, Entré, Busi-
nessland and other computer stores world-
wide. Contact AST Research, Inc. for the
dealer nearest you. (714) 540-1333/863-
1333 TELEX: 295370ASTR UR

PCnetis a registered trademark o f 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. It is 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,
I 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 several 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 straight for-
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 array 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

It’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

Xenlix/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.

RanaSysiems

Atari Compatiie Fopoy Desx Drve Systern
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And it's happening agaﬁﬁ WitheQ Uk
compatible Rana 2000. This 320k Holible density
drive offers a large centering cone for problem-
free diskettes and our exclusive silencing mecha-
nism to make it the quietest disk drive you
can buy.

At Rana we know the key to our success is
providing the highest technology, on the best
possible products, while filling the most possible
userneeds. 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 firstto design a write protgct feature. The
first to use a metal band positiorg and get 100%

a0

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.

Thisis why our Elite One gotthe #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. Were Rana Systems. And we
know that to keep a step ahead, we have to put
you first.

RanaSystems

i

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

of Atan, Inc *IBM is a regislered trademark of International Business Machines. inc © 1983 Rana Sysleins

*Apple is a registered trademark of Apple Computer. Inc. *Atari is a register gd,./
\
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The Texas Instruments

makes the best software

Best-Seller List.

nents

For the Texas
Instrume;
Professional

Computer -

These best-sellers are among the most popular business software programs for
microcomputers as reported in Inc. magazine, September, 1983.




Professional Computer
perform even better.

See the difference the T1 Professional Computer
can make with these best-sellers and hundreds

more software packages.

Literally hundreds of third-party
software packages are available
for the TI Professional Computer.
So with the TI Professional
Computer, whether you need
word processing, accounting,
spreadsheets, data base manage-
ment or advanced integrated
programs, the best — and best-
selling — software can help you
meet virtually every business and
professional need. But before you
consider software alone, you
should weigh one other very
important point: the better the
hardware, the more you get out
of your software.

It’s no wonder critics have
called it “the optimum
personal computer.”
Popular Computing
October, 1983

The Tl Professional Computer’s
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
both color and monochrome
— means you'll be able to
take even greater advan-
tage of the best graphics
programs. For best-selling
word processing pack- o
ages like WordStar;™
TTs comfortable,
typewriter-style
keyboard is a
natural. Anyone

AL CORUTING SERVICE

Our sharp, 8-color graphics give your displays
even more visual impact.
familiar with a standard type-
writer keyboard can start to work
immediately, without re-leaming
key positions.
Texas Instruments has developed
forward-looking programs
to bring you innovative,
easy-to-use technology.

One such package is Natural-
Link™, TI’s exclusive natural
language interface program.
NaturalLink lets you access
information from subscription
data base inquiry
services, such
as the Dow
Jones News/
Retrieval®

service, in plain English. So you

don’t have to memorize special

codes to get the outside informa-

tion your business depends on.
TT’s revolutionary development
of speech recognition is another
way T1 helps you get the most

from your software.

Leading third-party software
suppliers are developing new
programs to take advantage of
TTs speech technology. In early
1984, with Speech Command;™
you'll be able to say things like,
“Inventory analysis, please,” and
have a spreadsheet displayed in-
stantly on your monitor. Voice-
operation will make the TI
Professional Computer easier
to use than ever before.

If you're ready for the best —
and best-selling—programs, you're
ready for the Texas Instruments
Professional Computer. Now at
participating ComputerLand stores
and independent dealers. For the
location nearest you, and answers
to questions about your
computing needs, call "

1-800-527-3500.

TEXAS
INSTRUMENTS

Creating useful products
and services for you.

1-2-3 is a rademark of Lotus Development Corp.

Dow Jones News/Retrieval is a registered trademark
of Dow Jones & Company, Inc.

WordStar is a trademark of MicroPro Intemnational Corp.

NaturalLink and Speech Command are trademarks of
Texas Instruments Incorporated.

Copyright © 1983 Texas [nstruments
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LOOK NO FURTHER®
we'll get you low
prices and fast

service, or else!

ALPHA OMEGA

COMPUTER PRODUCTS

COMPUTERS
CORONA Desktop, 128K, 2-320K Drives,

IV O T L e $2645
SANYO MBC 555 wisoftware . .. ... ... 1350
ROMAR 64K Apple compatible . .. ... SAVE
IBM PC Systems.................. SAVE
KAYPRO Il Portable . . ............. SAVE

DISKETTES

SCOTCH 3M SSDD
MAXELL MD2DSDD .................

. ITOH8510P. 120 cps............

EPSON FX80 160 cps .............. $495
EPSON FX100 160 cps ............. SAVE
OKIDATA Microline 92 160 cps . ....... 445
OKIDATA Microline 93 160 cps . ....... 749
DELTA 10160 CPS . .....ovvunnn... SAVE
GEMINI 10X 120 CpS . .....covnnnn. 279
GEMINI 15X 120 cps ... ...oov oo 425
NEC 355035cps L/Q.............. SAVE
JUKIB100LU/Q 8BcCpS .....oooveennn 439
PRINTER! Palif s s e o 24
HAYES Smartmodem 1200 .......... $489
HAYES Smartmodem 1200B .......... 425
HAYES Micromodem Il................ 265
ANCHOR A. Mark | 300 BAUD ... . ... . ... 81
ANCHOR A. Mark XII 300/1200. . ...... 269
MONITORS
TAXAN 12" Amber................. $115
GORILLA 12" Green ................. 85
USI P13 12" Amber ................. 145
AMDEK 300G 12" Green............. 135
AMDEK 300A 12" Amber............. 145
AMDEK Color 1 13" . ................ 305
PRINCETON HX-2 RGB ............. 495
BMCE13Colonsr. BRE A v, epe o 219

APPLE PERIPHERALS & SOFTWARE
VIDEX Videoterm 80C wi/softswitch . . . .$209

VIDEX Ultraterm .. .................. 279
MICROSOFT 16K RAMcard. ........... 69
MICROSOFT 280 Softcard. ........... 245
MICROSOFT Premium Pack .......... 479
MICROSOFT Premium Softcard IIE ....345
KRAFT & TG Joystick ............. ...45

Hundreds of available items. Call for complete pricing information.
We do not charge for VISA or MASTERCARD

HAYES Mach Il Joystick...............
PROMETHIUS 2 Height Drives

WIZARD IP! Parallel Interface .......... 75
PROMETHIUS Versacard . ............ 149
EPS Keyboard. ..................... 289
KENSINGTON Systemsaver . ........... 68
COOL & TIME (fan, surge, clock) . ...... A
KOALAPad ........................ 93
PFS Filing System ................... 81
P S RO O e e R e P R 81
DBase; I s ~o-- R, SR, T e, 389
Wordstar e T e o 249
Home Accountant ................. SAVE
Multiplaniss - o e e 165
DB Master Version 4 ....... TRk foh 249
RISFURITRY UV CF 2 o oo woeosooc00000000 95
Magic Window Il .. .................. 109
T4 Coio]) R MUY e s 29
Chopliften.gye. el ol g5 Sars - xpn 25
ZOrkE |/ |1/ 1] 5 = S ety R A et 28
WIRATLY i oo b o i i, e e R 39

Sublogic Pinball
IBM PERIPHERALS & SOFTWARE

TANDON TM100-2 ................. $219
SHUGART %2 Height ................ 229
MICROSOFT Mouse ................ 139
QUADRAM Quadboard w/64K . . .. ..... 269
QUADRAM Quadlink . . ............. SAVE
QUADRAM Quadcolor | .............. 215
64K RAMKit200ns ................. 55
AST 6-packplus .................. SAVE
STB w/64K clock, par, serial, game ....295
HAYES Mach Il Joystick .. ............. 35
CORONA Int. 5SMB Hard Disk . . . ..... 1545
Property Management ............... 335
Home Accountant + ............... SAVE
Multimate'. . .. . . PEESes . 5 329
PFS Filing System ................... 89
HES (RGN 6 o0 cooo - cooonnnnoone 81
OIS 12 3 R 325
DBase l| ....... . SSESGEESERNREIN . &% 389
Friday . -...: . oyt RS, 189
Wordstar ........... ... 265
Wordstar Propack w/Mailmrg, Spellstar . . 395
Multiplan .. . . i o 165
Elight s S iU O A e 33
Deadling : s ; 59 4Rty o IR N S~ 38
Zork VI <o 28

(818) 345-4422 [ [

18612 Ventura Blvd., Tarzana, CA 91356

Allproducts arein factory sealed packages. We guarantee all items for 30 days. Within this period, defective merchandise returns must
be accompanied by RMA number. All other returns will be subject to a 10% restocking fee. For prepaid ordersthere will bea 3%
shipping charge: 5% for UPS Blue Label; $5.00 minimum:; ail orders outside U.S. at 15% shipping. There will be an additional $4.00
surcharge on C.0.D. orders. Cash or Cashiers Check is required on C.0.D. orders. Calif. residents add 6.5% sales tax. Prices subject to

change without notice.
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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, I
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 am 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. I
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.
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Keeping track of your stock
market investments can be
time consuming and
confusing. Blu Chip Portfolio
Manager, your broker on a
disk, helps you watch your
portfolio grow.

Now you can have the ability
to create hypothetical
transactions before
committing your hard-earned
capital.

OB AMS PG AND COMPATIBLES .
kbl " Blu Chip gives you the tax

n/

y IVi/mM

i

CORPORATION

™

consequences of your next
buy or sell decision with
spreadsheet capabilities and
instant portfolio retrieval.

Your investments are

" important. They deserve First

Class Software by Xor
Corporation. '

Blu Chip Portfolio Manager —
at fine computer stores near
you.

IBM is a registered trademark of International Business Machines Corporation.

5421 Opportunity Court

Minnetonka MN 55343

(612) 938-0005
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TECHNICAL INFORMATION (602) 842-1133

Call for programs not listed. We will try to meet or
beat any legitimate price for CP/M or IBM PC
Software.Most disk formats available.

DATA BASE MANAGEMENT SYSTEMS

UNBEATABLE PACKAGE PRICE!I
DBASEIl + Instruction Book “Using
DBASEII", Extra Diskette with Dbase
Accounting, Mail list and Inventory
Programs. For IBM PC and CP/M.

Call for our special price.

Fox and Geller Quickcode ........ $175
DB+SORT ittt $89
Condor It ...oovveveniiiiena... $340
NWA Statpack .................... $350
TIMIV e $269
Infostar .......................... $259
PFSFile.........coiiiiiiiiiin. $95
RBASEA4000............covnuunnnn $299
Personal Pearl .............covun $145
Fast Facts for IBMPC ............ $135

WORD-PROCESSING
Wordstar,Mail Merge,Spelistar,index ..$369

Wordstar .......o.iiiiiiia $245
Mail Merge or Spell Star .......... $135
Microsoft Word W/Mouse ......... $295
Word Perfect ...........cooovvien.. $295
Volkswriter for IBMPC............ $115
Wang Spellchecker ................. $36
Metasoft Benchmark .............. $265
Multimate ...l $295
Peachtext 5000 ................... $219
SPREADSHEETS

Calcstar - IBM PC Spec.$65 .. Others $95
Supercalc |l . 159
Supercalc III ..... 199
Microsoft Multiplan ................. 5159
ACCOUNTING

TCS. Equivalent of Peachtree - Spemally
Augmented By Warehouse Software
Customized For Your IBM PC Terminal
and Printer - GL, AR PA, AP, CP/M, for

PC XT, DOS 1.1,

Each Module $75 For Alt Four $275
CYMA . Call
Peachtree GL, AR, AP ............ $245

Home Accountant Howardsoft....... $95
Real World, GL, AR, AP, PA . each $350
TRANSFER PROGRAMS

Best Price in U.S. for IBM PC or Clones
Muitifunetion Board—includes Async
Adapter, Parallel Adapter, Clock with
battery back-up amd Software, 64K
Memory Expandable to 384K.

1yearwarranty .........oc..... $265

LANGUAGES

Lifeboat C Compiler .............. $295
Microsoft C Compiler ............. $335
Microsoft Pascal Compiler ........ $245
Microsoft Basic Compiler ......... $285
Microsoft Basic Language......... $250
CBASIC 86 forIBMPC ........... $165
CBASICCP/M-80..........ccvvvnnn.. $99

16 Pounds of IBM PC DOS Compatible
Portable Computer-Hyperion-2 Disc
Drives - Software.

List3690 .............. Sale $2665
FOR PC DOS
Norton Utilities ..................... $55
CopylIPC ... 34
Prokey ......ccooiiiiiiiiiiii, 55
Howardsoft Tax Preparer 84....... $215
Microsoft Flight Simulator........... $38
HARDWARE
Hayes 1200 Modem ............... $485
Hayes 1200B Modem.............. $430
Anchor Signalman 1200baud Modem .$285
Plantronics Color + Board......... $365
Koala padfor IBMPC............... $88
Quadram Color | Board ........... $199
256 K Ram Board ................ $299
Princeton RGB Hi-Res Monitor .... $495

Gemini 15X, 10x Printers ............. Call
Corona Computer - Port. or Desk Top Call
TERMS: Prices include 3% cash discount. Add 3% for
charge orders. Shipping on most items $5.00.
AZ orders +6% salestax. Pricessubjectto change.
TOLL FREE ORDER LINE 1-800-421-3135
WAREHOUSE SOFTWARE
4935 West Glendale Ave., Suite 12
Glendale, A Z 85301
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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 Dollars

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. Andit 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 think 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 goverrunent
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
IMICroS.

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 I1.° Help is here.

dBASE Il is the relational database If you'd like to know more about
management system from AshtonTate how dBASE II and RunIime can help you
that enables you to manage your micro-  win the micro management battle, contact

based corporate data resources with the ~ Ashton-Tate today. 10150 West Jefferson
high level of consistency and sophistica-  Boulevard, Culver City, CA 90230.
tion you've enjoyed with mainframe and  (800) 4374329, ext. 212. In Colorado
minicomputer systems. (303) 799-4900. In the U.K. (0908) 568866.
Armed with dBASE Il 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 &HTON - | A I E .
creating complete database consistency
throughout the company.
dBASE Il is a powerful, flexible way
for you to effectively manage the micro dBASE L is a registered trademark and RunTime is a trademark of AshtonTate.

. . Suggested retail price for dBASE 1l is $700.
prOllferatlon : © 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-

- forET-111

Interface only-wired and tested for Praxis 30,35and40 .... $165

‘BYTEWRITER

125 NORTHVIEW RD., ITHACA, N.Y. 14850
(607) 272-1132

DAISY WHEEL
PRINTERS

sad
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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 several
logic errors; this problem may be patched
by the following changes:

3620 GOSUB 4910: REM - FILTER

3730 IF FLAG = 0 THEN GOTO 3750

4720 IF RPT=1 THEN HOME:PRINT:
PRINT “A GOOD SEQUENCE
1S:”: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 034490

BYTE's Bits

Unique Dolphin Program

A program from Syntauri works with
an Apple II/le 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 tothe 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 statisticaldata
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, youdon'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 iscommanddriven. Andeven if you get stuck on a procedure,
all you have to do is enter a “?” for immediate 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 Il is atrademark 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

ld;tcoioooo.,oottc-

Photo 1: The two printed-circuit boards needed to form one character segment in the display. Orte 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

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 moneys 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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to show longer messages

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

(20)

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
(2c). The 35 LEDs in the character segment are placed on half-inch centers in both dimen-
sions for possible use in graphics.

BYTE April 1984 33



R35 |R34 |R33 |R32 |R31 |R30 |R29 Rzs |R27 |R26 |R25 |R2a |R23 |R22 R21 |R20 |R19 JRi8
L //x ALA LA / // // xx CE?C?C?
Lep [Lep |Lep [Lep [Lep [Lep [Lep LED [Lep [Lep [Lep [Lep [Lep [LeD LED |LED [LED |LED
35 |3a |33 |3z 30 |29 28 |27 |26 |25 |28 |23 |22 21 |20 18
O i et e e e v T e e e b oty W N i e e e T s
[er 4 8 12 11 1c2 .16 1011 [ Ic3 I8 ;‘
| 7406 1] 7406 il 7406 |
I b t : | ¢ e\ | : a d f ,
3 9 13! 5 T | 1 ) 13
' = LlL=f |
I 2 6 ARG 4 8 12 ]| e 6 10 |
| L ] A |
} a ¢ e\ ||| /a b d £\ ||| /b c A |
1 5 T 3 9 B[l T3 5 n
N P [ N N K | | B S— 0 T N K )| 9 Gl I L
Jll +5V
+5vD—? |
| i
} 3 e |s e 11 |12 3 Ja s le |10 [11 |2 3 la |5 e
| : Qap Qg Q¢ Qp Qg 0Qf Qg - Qa Qg Q¢ 0Qp Qg Qf Qg e . Qa2 Qg Q¢ Qp
DATA - .
IN o Ica QH A Ic5 u A Ic6
| 74LS164 74LS164 7415164
' Zlg g 2l g
: GND  CLOCK CLEAR GND CLOCK CLEAR GND  CLOCK
| 17 8 9 17 8 9 17 8
GND [a
R n
cLock [~ RN Lol
iN |
! |
| I8 |
cLEAR [5 b
EI>| (2> I
| 1c? |
L 74Ls04 N

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, I
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’thave 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, IC5,
ICé6, 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. '

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 clock 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-

Figure 2: The LEDs are placed to form a 5-
by Z-element 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

< Jcrock
l_<:] pATA
A l v I v I y l
CLOCK IN CLOCK IN CLOCK IN CLOCK IN CLOCK IN
|BiTO
BIT1
BIT 2
8-BIT 8-BIT 8-BIT 8-BIT 8-BIT BIT 3
SHIFT SHIFT SHIFT SHIFT SHIFT TO LEDS
REGISTER REGISTER REGISTER REGISTER REGISTER |BIT4
BIT S
BIT 6
o
ouT ouT ouT ouT ouT
MSB
DATA OUT TO BIT 7
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 I1BM PC
J1 DISPLAY PRINTER PORT
+8v <2 J—mwn— |
I |
cLock 1IN <1} —{1"> sTRoBE
I |
pata IN <3} {2> pata Lss
| |
eno <2} {iT> susy
| |
cLear <s p—— L 5> 6o

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 turn the page sideways, you
can see the image pattern in the DATA values.

100 DIM X (30)

110 DATA 0,0,1,1,0,0,0,0
120 DATA 0,0,1,0,1,0,0,0
130 DATA 0,0,1,0,0,1,0,0
140 DATA 1,1,1,1,1,1,1,1
150 DATA 0,0,1,0,0,0,0,0
200 FOR C=1 TO 40

220 READ X«(O)

240 NEXT C

2530 FOR C=1 TO 40

260 LFRINT CHR#$ (Z6+X (C));
270 NEXT C

999 END

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

Photo 4: These examples 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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-12V  +12V #5V  GND
28
SYSTEM CONTROLLER
A
-12v
iz 1B LED DISPLAY J1
~———= -
1 I [
+5V & > v
I
ono |2 :{4 >6ND |
|
‘ BIT 0 22 : 3> oata “ ,
PORT 13 | |
BIT1 T> cLock
! R |
BiT 2 |14 : 5> CLEAR !
I _l
bt
Vigp GND
—
LED POWER
SUPPLY

Figure 6: Diagram for connecting the scrolling LED display to the Z8-BASIC System Controller.

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

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

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

—

-

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

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

Control by a Dedicated Processor

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

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

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

You'll need to have a video-display
Text continued on page 52
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Figure 7: Flowchart of the display-controller software for the Z8-BASIC System Controller. Some modes of operation are selected by DIP-

switch seitings on the Z8 board.
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Bored Waiting?
Here’s The Board You've

_Been Waiting For.
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A hard disk and cartridge tape 5 megabits per second. Minor constrain the host processor in
controller together on one changes of the on-board com- any manner.
board? Magic? Not really. It's ponents allow the support of ® Two 28-pin sockets allowing
Teletek’s HD/CTC. The hard disk other drive types/sizes and the use of up to 16K bytes of
and cartridge tape drive control- . transfer rates up to 15 megabits ~ on-board EPROM and up to 8K
ler provide the support necessary per second. (Interface to disk bytes of on-board RAM.
to interface both rigid-disk =~ - drive is defined by software/ elindividualicoftware reset
drives and a cartridge tape deck firmware on-board.) capability
to the 5-100 bus. e Controller communications ,
® A Z-80A CPU (optionally Z-80B) . with the host processor via 2K v ICEcErE\_f(?grngs_’:gotggﬁcrjgfgsed
providing intelligent control of FIFO at any speed desirable oG I ) d
the rigid-disk and cartridge (limited only by RAM access ont(o'de;.cakndac.commg ke
tape drives. : time) for a data block transfer. o f:jg' fals drl_ves En une
® Support of 54" rigid-disk ; Thus the controller does not SALLHASERADE OrIVe, LXpansion

is made possible with an
external card.

Teletek's HD/CTC Offers A Hard Disk
Controller, Plus Cartridge Tape Controller,
All On One Board.

TELETEK
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BUILT FOR SILENCE ‘@ SPEED...

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
interface. That makes it compatible with just about any computer or word pProcessor.

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 conversations
right next to the printer.

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

Because
it's built

print with confidence year
after year.

Stop At Your Local Computer Dealer Today!
" /See the new,/Amdek 5040 in action. Watch how
fagt and qunet nt/pnnts for you ]

{ | | | \ ;
2201 Lively Blvd. @ Elk Grove Village, IL 60007 @ (312) 364 1180 & [LX 25- 4786 ‘ \
REGIONAL OFFICES: Southern Calif. (714) 662-3949 e Northem Calif. (408) 866-8134 | ® Texas (817) 498 2334 Q Denvel (808) 794-1497
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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
—theleading 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 datain 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,
factoryinspection,medicalimag-
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

L AL . Fal Vo G W Y
W fE - "E~ AL N ]
s B - L ] - TwA .
ms = ‘-- -

e WEW o

-

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 193 on inquiry card.

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

_ai=i1~_l.|!“5"'_

'
L

- 1984 INAGING TECHNOUOGYINCORBORAT

w'Ql|lv51i“i‘,

i IBMISA
rfE(JIQTERED TRADEMARK OF
ACHINES CORPORATION
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