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Apple’s new
ZAIt/lpcﬁ))nitor [L

A sight for

SOre eyes.

If you've been usingaTV as
a monitor, perhaps you can get
a friend to read this for you:

Apples brand new Monitor
Il will improve your vision.

It features all the latest
ergonomic improvements in
monitor technology.

For example:

Studies have shown that
the leading cause of eye fatigue
for computer users is lack of
contrast between the displayed
characters and their background.

So we designed the Monitor
Il around a high contrast green
phosphor CRT that provides an
extremely dark background.
That means you can read text
at a lower brightness. And
that means you can be more
productive — working longer
and more comfortably.

Toward that same end, we
also gave Monitor [l a tilt screen.
So you can angle it perfectly for
your working position, without
| scooting your chair around or
sitting on phone books.

And we made that screen
antireflective to reduce glare
from ambient light.

Monitor Il also features
a high bandwidth video
amplifier and a high tolerance
linearity circuit. The former
keeps characters from smearing

on the screen and eliminates the
annoying “ghosts” left by a fast
moving cursor. T he latter keeps
characters crisp, legible and
prevents “keystoning” right up
to the edges of the display. Both
add up to superior display of

. 80-column text and extremely

. &
Sereen lts for ¢

best working position. / &
Antireflective screen.

Interior of CRT is etched to reduce

glare and improve crispness.

accurate graphics.

Designed as the perfect
system partner for the Apple'Ile
Personal Computer, Monitor I
requires no monitor stand. [ts a
perfect fit, aesthetically as well
as technically. So it's pleasing to
the eye even when it's turned
off. See for yourself.

Fits perfectly atop the Apple Ile.

At your local authorized
Apple dealer.

"
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Now Apple

plots color.

Since color graphics are
becoming ever more important
in business, we've been hearing
more and more calls for a color
plotter as reliable as an Apple.

Here it is:

Apple’s new Color Plotter
can generate all kinds of presen-
tation graphics, engineering
drawings or anything else you
have to illustrate in up to eight
brilliant colors.

And it can perform its art on
any size paper up to 11"x 17"
Or, with optional transparency
pens, it can draw right on
transparent film for overhead
projection.

Measuring just 4.8"Hx 16"W
x 12D, it's the smallest four-
color, wide bed color plotter you

can buy — about half the size

: of conventional flatbed
wroun lotters. So it takes up

ICHIBAN MANUFACTURING COMPANY

moved to someone else’s desk.
There are two color plotter
accessory kits to choose from
to assure a perfect marriage with
your Apple ll or lle, or Apple I11.
Each kit comes with eight
color pens — red, blue, green,
black, burnt orange, gold, violet
and brown. Plus a starter
package of plotter paper. Plus

your particular kind of 2
So you can get up and coloring
right away.

Apple also offers a complete
selection of 24 different pen
packages — so you can choose
whatever colors you need in a
variety of widths for a variety of
applications and media types.

As you might expect, all of

High bandwidth 4 .

video amplifier

\
%

o
’ -

service contract at a very
reasonable cost.

AppleCare Carry-In Service
is a service plan that will
cover most Apple-branded
components in your system
for one full year.

It covers an unlimited
number of repairs and is

honored by over 1500 authorized

Apple dealers nationwide.
Apple-trained technicians

assure you of the highest quality

service, fast — in most cases less

than 24 hours.

ess space on your all the manuals, documentation | the above is available at many
deskand caneasilybe | and cables appropriate to of our authorized Apple dealers.
Carry onwith AppleCare
Carry-In S
o Sy dITV: Crvice.
linearity circuit. No matter how long you've
owned your Apple system,
you can now get a long term

- AppleCare
Carry-In Service is ideal
for anyone who needs to
know ahead of time the cost of
maintenance for their system.
So check out the details —
you'll find it's the lowest cost
health plan an Apple can have.

" Apple Computer Inc., 20525 Mariani Ave., Cupertino, Calif. 95014. For the authorized dealer nearest you. call (800) 538-9696. © 1983 Apple Computer Inc.

AppleCare Is a service mark of Apple Computer Inc.

Circle 30 on inquiry card.
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in The Queue

Columns

36 Bulld the H-Com Handicapped Communicator by Steve Ciarcia / The Intel 8748
is the basig for a scanning communicator that users can control with just one switch

52 BYTE West Coast: Callifornia Hardware by Barbara Robertson / A look at four
new products, from a portable computer to bubble-memory boards.

65 User's Column: The Latest from Chaos Manor by Jerry Pournelle / This month'’s
potpourri begins with a discussion of disk formats.

Themes

76 Inside the |BM PC by Gregg Williams / IBM's famed Personal Computer spawned
the largest group of third-party vendors the microcomputer industry has ever seen and
single-handedly enabled microcomputers to assume a greater percentage of the worid’s
computational tasks. This month’s theme articles explore the ubiquitous machine from
a wide variety of angles.

78 IBM PCs Do the Unexpected by Steven S. Ross / The 1BM PC can conquer a
fascinating array of scientific. business, and educational tasks.

88 IBM'’s Estridge by Lawrence J. Curran and Richard S. Shuford I In an interview
with BYTE's editors, the president of IBM's Entry Systems Division talks about standards,
the PC’s simplicity, and a desire not to be different.

99 Enhancing Screen Displays for the IBM PC by Tim Field / With a program called
Screen, you can take full advantage of the capabilities of both monochrome and color
displays and adapt them to your own needs.

121 POKEINng Around in the IBM PC, Part 1: Accessing System and Hardware
Facliitles by Hugh R. Howson / How to use BASIC's PEEK and POKE commands to
realize the speed and flexibility of machine-language code without sacrificing the conve-
nience of a high-level language.

135 Could 1,000,000 IBM PC Users Be Wrong? by Frank Gens and Chris Chris-
tiansen / Everyone knows the I1BM PC has had a profound effect on the personal com-
puter market. But what direction will it take in the future?

144 Big Blue Goes Japanese by Richard Willis | The capabilities of IBM Japan’'s new
5550 Multistation will make it a formidable competitor in the red-hot Japanese market.

168 Expanding on the IBM PC by Mark J. Weich | A survey of expansion boards
including 17 fact-filled tabies.

188 Instalilable Device Drivers for PC-DOS 2.0 by Tim Field | A look at the impor-
tance of device drivers and how they work with the PC.

199 A Communications Package for the IBM PC by Richard Moore and Michae!
Geary | How one company’s communications software package evolved as a result of
user feedback.

211 A Graphics Editor for the IBM PC by Charies B. Duff / A graphics editor called
GLYPHE makes drawing with the PC's graphics characters fun as well as efficient.
232 Comparing the IBM PC and the Ti PC by Bobbi Bullard / They may look alike,
but each of these computers has its own special features.

247 Technical Aspects of IBM PC Compatibliity by Charlie Montague, Dave Howse,
Bob Mikkelsen, Don Rein, and Dick Mathews / The IBM PC’s success paved the way
for IBM PC-compatible computers. But it takes more than an 8088 board to create a plug-
compatible machine. The authors explain why.

254 The Making of the IBM PC by Brian Camenker / The success of the 70-year-old
International Business Machines Corporation can be explained in one word: marketing.
257 Concurrent CP/M by Joe Guazaitis / This operating system efficiently uses com-
puter and operator resources.

BYTE is published monthly by McGraw-Hiil InC.. with offices at 70 Main St., Peterborough, NH 03458, phone
{603) 924-9281 . Office hours: Mon—Thur 8:30 AM — 4:30 PM. Friday 8:30 AM — Noon, Eastern Time. Address
subscriptions to BYTE Subscriptions, POB 590, Martinsville, NJ 08836. Address changes of address, USPS Form
3579. and fuifilment questions to BYTE Subscriptions, POB 596, Martinsville, NJ 08836. Second-class postage
paid at Peterborough. NH 03458 and additional mailing offices. USPS Publication No. 528890 (ISBN 0360-5280).
Postage paid at Winnipeg. Manitoba. Registration number 9321. Subscriptions are $21 for one year, $38 for two
years, and $55 for three years in the USA and its possessions. In Canada and Mexico, $23 for one year, $42
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272 The IBM PC Meets Ethernet by Larry Birenbaum /By adopting Ethernet
technology, IBM PCs can share peripherals and information.
285 MS-DOS 2.0: An Enhanced 16-bit Operating System by Chris Larson/ The
most recent version of Microsoft’s popular single-user operating system offers installable
device drivers. Xenix compatibility, and background tasking.

Reviews

294 The IBM PC XT and DOS 2.0 by Rowland Archer Jr. | With the XT, IBM took
a conservative developmental step; PC-DOS 2.0, on the other hand, took more of a leap.

308 The Corona PC by Rich Malloy | Compatible with the IBM PC, the Corona PC
features an 8088 microprocessor, 128K bytes of memory, a high-quality display. and the
Multimate word-processing program.

328 A Look at the HP Serles 200 Model 16 by Berry Kercheval / Hewlett-Packard's
68000-based microcomputer offers a lot of power in a small package.

352 Three Generatlons of Business Charts for the IBM PC by Jack Bishop / Reviews
of Graphics Generator from Robert J. Brady Co.. Chantmaster from Decision Resources,
and Business Graphics from Business and Professional Software Inc.

370 A Versatlie IBM PC Word Tool: Sorcim’s Superwrlter by Richard S. Shuford / A
powerful and easy-to-use word-processing program, Superwriter provides many functions
that are useful in a business environment.

Features

394 Japan and the Fifth Generation by Phil Lemmons / A look at Japan's efforts
to develop artificial intelligence.

402 Speech Images on the IBM PC by A J. Cote Jr. | With an experimental speech-
input card, the IBM PC can plot sounds that can prove useful as speech aids for the deaf.

410 Lmodem: A Small Remote-Communication Program by David D. Clark | Writ-
ten in the BDS version of the C programming language, the Lmodem program provides
terminal emulation, text capture, and transfer of files.

430 The Software Tools: Unix Capabilities on Non-Unix Systems by Deborah K.
Scherrer, Philip H. Scherrer, Thomas H. Strong, and Samuel J. Penny | This package
includes utihity programs. a command mterpreter, and a large programming library.

449 Double the Apple II's Color Cholces by Robert H. Sturges Jr. | How to get your
Apple Il to provide a wide selection of colors without sacrificing resolution

467 A Character Editor for the IBM PC by Raymond A. Diedrichs | A BASIC pro-
gram calied Font lets you substitute custom symbols for a portion of the computer’s stan-
dard character set.

560 Statistical Programs for Microcomputers by Peter A. Lachenbruch / Test the
accuracy of statistical microcomputer software with these tools
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Growth vs. Quality

Lawrence |. Curran, Editor in Chief

The exploding market for personal computers has created tremendous pros-
pects for growth in revenues and profits for suppliers of both systems and
software. But as companies race to satisfy a seemingly insatiable demand
for small systems, there’s a growing risk that they may cut corners in their
quality-assurance programs. Never before has the admonition of caveat emptor
been more appropriate than it is today in the personal computer business.

For their part, hardware and software suppliers should constantly evaluate
existing quality-assurance procedures. One major supplier to do so recently
is Hewlett-Packard Co. An article by John A. Young, the company’s presi-
dent and chief executive officer, on the Wall Street Journal’s editorial page out-
lined the program Hewlett-Packard undertook to analyze its methods for
achieving product quality. Some surprising results flowed from that analysis.

For example, Young notes that Hewlett-Packard had previously believed—
erroneously—that the “find-it-and-fix-it” method of ensuring quality was suf-
ficient. Upon close examination, however, the company discovered that ds
much as 25 percent of its manufacturing assets were tied up in solving quality
problems—a situation that increased production costs and product prices.

Young relates that after learning of the high cost of quality assurance, man-
agement decided that a bold and highly visible program was required to alter
Hewlett-Packard’s approach to quality assurance, even though “with above-
average quality standards already established, it would be difficult to ask
for better results.” Nevertheless, Hewlett-Packard set out to improve quality
standards with a program that included establishing a tenfold reduction in
product failure rates in the 1980s, selecting a team of key people in the com-
pany to “champion the quality cause” and spread their gospel throughout
the company, and sending several team members to Japan “to see what kinds
of approaches worked well there.”

The study team’s most significant finding in Japan, Young notes, was that
Japanese companies achieved impressive quality and low-cost manufactur-
ing by following the simple principle of “doing it right the first time.”

There are other elements in the Hewlett-Packard quality-assurance pro-
gram, but that simple axiom is its most fundamental building block. The
program is only a third of the way toward the goal of a tenfold reduction
in product failure rates, but early results are convincing. At one division,
service and repair costs for desktop computers were reduced by 35 percent
through improved design and manufacturing. Further, the drive for quality
has helped cut company-wide inventory over three years by an amount equal
to about $200 million.

Other computer and software suppliers who want to maintain standards
of quality as pressure builds to push products out the door should stop to
determine whether their quality-assurance methods are founded on the prin-
ciple of doing it right the first time.m
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How 1o buy a computer
by the humbers.

Introducing the Cromemco C-10 Per-
sonal Computer. Oniy $1785, including
software, and you get more profes-
sional features and performance for the
price than with any other personal
computer on the market. We've got the
numbers to prove it.

The C-10 starts with a high-resolu-
tion 12" CRT that displays 25 lines with
a full 80 characters on each line. Inside
is a high-speed Z-80A microprocessor
and 64K bytes of on-board memory.
Then there’s a detached, easy-to-use
keyboard and a 5%" disk drive with an
exceptionally large 390K capacity.
That's the C-10, and you won't find
another ready-to-use personal com-
puter that offers you more.

But hardware can’t work alone.
That's why every C-10 includes software
—word processing, financial spread
sheet, investment planning and BASIC.
ard-working, CP/M®-based software
at meets your everyday needs. Soft-
waye that could cost over $1000 some-

where else. FREE with the C-10. There's
really nothing eise to buy.
But the C-10's numbers tell only
part of the story. What they don't say
is that Cromemco is already known
for some of the most reliable
business and scientific
computers in the industry.
And now for the first
time, this technology
is available in a
personal computer.
One last number.
Call 800 538-8157 x929
for the name of your
nearest Cromemco
dealer, or to request
literature. In California
call 800 672-3470 x929. Or write
Cromemco, Inc., 280 Bernardo
Avenue, P.0. Box 7400, Mountain
View, CA 94039. In Europe, write
Cromemco A/S, Vesterbrogade 1C,
1620 Copenhagen, Denmark.

CP/MR is aregistered trademark of Digita! Research, Inc.
All Cromemco products are serviced by TRW.

Cromemco

Tomorrow’s computers today
Circle 120 on inquiry card.
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Brilliant!

ere’s another brilliant idea from the makers of the
gocpular MicroAngelo® graphics board —the
10N PC 640. ,
Whether you're a systems developer or an end-
user, this solidly-designed color graphics board is
your best choice for high-resolution color graphics on
the IBM PC, as well as many PC-compatibles.

Here's why:

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

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

« High-level software packages available for painting,

BYTE November 1983

business gra-
phics, CAD and
slide production
For more infor-
mation on why
the PC 640 may

et 3 The PC640 Professional Color™ board delivers
be a brilliant idea superior resolution at 640 x 480. apd the simulta-

for you, p]ease neots use of 16 out of 4096 colors.
contact Jim Mather at (703) 476-6100, TWX: 710-833-0684,
or write: SCION Corporation, 12310 Pinecrest Road, Reston,

Virginia 22091.

SCION

Circle 408 on iriquiry card.
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Staff-written highlights of late developments in the microcomputer industry

NEW IBM-COMPATIBLE AND MS-DOS COMPUTERS WILL FLOOD COMDEX
Several computer manufacturers are developing 16-bit MS-DOS computers, most of which will be formal-
ly announced at COMDEX, an industry trade show, scheduled for November 28 to December 2 in Las
Vegas. Leading Edge Products, Canton, MA, which announced its word processor for the IBM Personal
Computer several months ago, plans to unveil a complete line of IBM-compatible hardware and software,
including a computer it says is more IBM-compatible than the Compaq portable computer.

Leading Edge says its computer’'s 8088 microprocessor will run at 7.16 MHz, 50 percent faster than
the IBM PC, which runs at 4.77 MHz. The Leading Edge Personal Computer also will have seven expan-
sion slots, two more than the IBM PC. With a clock, parallel and serial ports, 128K bytes of RAM, a
monitor, and word-processing software, the Leading Edge computer will list for about 40 percent less
than a comparably equipped IBM PC.

Olivetti plans to announce the M18 computer, which is based on Corona Data Systems’ Personal Com-
puter, uses an 8088 microprocessor, and runs MS-DOS. With 128K bytes of RAM, serial and parallel
ports, one 5 ¥%-inch disk drive, four expansion slots, and a high-resolution monitor, the M18 will sell for
$2595. A hard-disk version will be $4495. Olivetti is working on two portable computers —notebook-size
and transportable —for possible introduction in early 1984.

Three new MS-DOS portable computers are scheduled for announcement at COMDEX. Eagle Computer,
Los Gatos, CA, is working on an 8088-based IBM-compatible portable with & 10-megabyte hard disk.
With a 9-inch display, serial and parallel ports, four expansion slots, 128K bytes of RAM, and both the
CP/M-86 and MS-DOS operating systems, it will be priced at between $4000 and $4500.

STM Electronics, Menlo Park, CA, is preparing an 80186-based MS-DOS portable with a liquid-crystal
display, a built-in 40-column printer, a modem, two 5 %-inch disk drives, and bundled software for a
target price of $2500. Panasonic, Secaucus, NJ, is developing an 8088-based portable with a built-in
thermal printer.

Jonos Ltd., Anaheim, CA, will sell an 80188 processor board to enable its Z80-based portable com-
puter to run MS-DOS and CP/M-86 software. The 80188 combines the 8088 microprocessor and related
peripheral chips in a single chip.

Burroughs Corp., Detroit, MI, is making an 8086-based computer to be marketed as an ergonomic in-
telligent terminal. With two 5%-inch disk drives, MS-DOS, and 256K bytes of RAM, the ET-2000 lists for
$3795.

TWO NEW INTEGRATED SOFTWARE PACKAGES JOIN A CROWDED MARKET

Ovation Technologies, Canton, MA, has announced Ovation Software, a new integrated software package
for the IBM Personal Computer that combines spreadsheet, word-processing, graphics, database-
management, and communications capabilities. The package will be able to read from and write to files
from existing software packages such as 1-2-3, Visicalc, Wordstar, and dBase |i.

Ovation Software will include templates for common word-processing and spreadsheet applications, and
users may define macros to perform any series of commands. It will require an IBM PC with 256K bytes
of RAM and either two floppy disks or one floppy and one hard disk. The package, which Ovation will
market as an enhancement of Lotus’s 1-2-3 and Visicorp’s Visi On, will sell for between $695 and $895
in early 1984.

Fox & Geller Inc., EImwood Park, NJ, has announced Oz, a ’'financial-management system’’ for the IBM
PC. Oz features three-dimensional viewing of data, allowing users to view budget information, for exam-
ple, in charts by department and month, line item and month, or line item and department. The package,
which also features graphics capabilities and variance analysis, enables managers to locate and explain
budget changes. Oz will sell for less than $500.

MODULA RESEARCH INSTITUTE OFFERS A $40 MODULA-2 COMPILER FOR THE IBM PC
The Modula Research Institute, Provo, UT, has announced a full Modula-2 compiler for the IBM Personal
Computer for $40. The four-pass compiler generates intermediate M-code, similar to the p-code used by
Pascal compilers. MRI, a nonprofit organization, will sell the source code for the compiler for $160 and
plans to offer a native-code (machine-language) generator later this year. MRI has versions of the compiler
for the 68000 and PDP-11 as well.

November 1983 © BYTE Publications Inc. 7
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COMPUTER-AIDED DRAFTING SYSTEM UNVEILED FOR IBM PC XT
United Networking Systems, Houston, TX, has unveiled a series of computer-aided drafting programs for
the IBM Personal Computer XT. A ‘‘Pro 100’" package for $595 is designed for drafting departments and
professionals, while a $395 ‘‘Academic’’ version is aimed at colleges and technical schools. A starter ver-
sion is available for $95. United Networking Systems also offers a complete hardware and software
system for drafting service centers for $ 50,000 to $ 100,000,

SEAGATE PROPOSES A HIGH-CAPACITY HARD-DISK INTERFACE STANDARD

Seagate Technology, Scotts Valley, CA, maker of 5%-inch Winchester hard-disk drives, proposed a new
interface standard for high-performance, high-capacity small Winchester drives. Three other hard-disk
manufacturers — Tandon, Priam, and Atasi—said they would support the proposed ST412HP standard,
and Adaptec Inc. and Western Digital Corp. planned to develop controllers for the standard. Seagate also
announced it would begin making and selling disk controllers based on the SCSI interface standard.

DATAPRO RELEASES RESULTS OF SURVEY OF COMPUTER USERS

Datapro Research Corp., Delran, NJ, has announced the results of a survey filled out by 5615 personal
computer users who read BYTE and Popular Computing magazines. Among systems, the Apple Il Plus
was the most popular (17 percent), with the IBM Personal Computer in second place (16 percent), edging
out Radio Shack’s Model lll {15 percent). The Osborne 1 was the fifth most popular computer, after the
Apple lle. Only 15 percent of the respondents had computers more than two years old, and 56 percent
had owned their computers less than one year.

Among software packages, Datapro noted that Wordstar, Visicalc, and dBase |l still held the leads for
word processing, spreadsheet, and database management, respectively, although each program received a
relatively low rating from users. Datapro suggested that these packages may have become popular
because they were the first, rather than the best, in their application areas. Datapro will sell the survey
results for $25.

NANOBYTES
Coleco Industries Inc., Hartford, CT, has obtained exclusive rights to market home computer and video-
game versions of Dragon’s Lair, a popular arcade game that uses a laser disk to store high-resolution
animation. Coleco also announced a joint venture with AT&T to develop an interactive game and enter-
tainment service using existing phone lines, a special modem, and a home computer or video-game
system. . . . DMA Systems Corp., Goleta, CA, has announced a removable 5% -inch Winchester cartridge
disk drive to sell for $500 in OEM quantities. The half-high DMA-360 will have a storage capacity of 7.5
megabytes and measure only 1% by 5% by 8 inches. . . . Apple dealers will give free ‘‘tool kit’' software
to owners of Apple’s $175 Apple Logo programming language. The tool kit includes utilities, sample pro-
grams, and documentation. . . . Digital Equipment Corp., Maynard, MA, announced a hard-disk version of
the Rainbow 100. Iintended to compete with IBM’s PC XT, it will sell for $6295. Digital’s Professional
350 computer is now available in a coin-operated version, with a printer, for use in colleges and
libraries. . . . Apple has dropped the price of its Lisa computer from $9995 to $8190, which includes six
applications software programs. The Lisa will also be available without software for $6995. . . . IBM of-
ficially withdrew its 4-inch disk system from the market in mid-September, leaving three sizes in the sub-
5 %.-inch marketplace: 3-, 3%-, and 3 ¥%:-inch disks. In another product area, IBM announced an ex-
perimental 512K-byte dynamic RAM chip. . . . Radio Shack has unveiled a transportable version of the
TRS-80 Model 4. The 26-pound Model 4P includes a 9-inch display, two 5Y¥%-inch disk drives, 64K bytes
of RAM, and a parallel printer port for $1799. . . . LQ Corp., Meriden, CT, has introduced a $595 sheet
feeder for printers, including versions for the NEC 3500 and 2050, the Daisywriter, and the C. Itoh F10.
The company will add new versions soon. . . . Televideo Corp., Sunnyvale, CA, announced a graphics
program using Digital Research’s CP/M and GSX graphics extension. Teledraw is an interactive drawing
system for the Televideo TS-803 and TS-1603 computers, compatible with Epson printers and Hewlett-
Packard plotters. The package, which requires Televideo’s Supermouse, will sell for $295. . . . The
Department of Commerce is accepting nominations through November 31 for the new National Medal of
Technology, which is to be awarded to ‘‘innovators in technology’’ who develop new products or pro-
cesses. Instructions and nomination forms are available from the Assistant Secretary for Productivity,
Technology and Innovation, U.S. Dept. of Commerce, Washington, DC 20230.
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ATARI COMPUTER OWNERS:

Pick the positively
perfect, practical,
peripheral
package, from
PERCDM DATA!
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That's right... the positively perfect PERCOM DATA 5%4”, floppy disk drive with a BUILT-IN
PRINTER-PORT, for your Atari® 400/800 is now available!
Until now, Atari computer owners who wanted to hook a printer to their computer had only one
choice... spend about $220 for an interface device. THOSE DAYS ARE OVER. PERCOM DATA has
built a parallel printer-port right into its new AT88 PD model. N0w¥ou can add a quality disk drive

system AND have a place to plug in a printer... WITHOUT BUYING an interface.
The AT88 S1 PD™ disk drive operates in both single density (88K bytes formatted) and double
density (176K bytes formatted).
What more could you want? NO INTERFACE... a high quality PERCOM DATA disk drive... AND a
built-in PRINTER-PORT ... all with a price of $599.

Pick up a positively perfect PERCOM DATA disk drive, with Perfectly Priced
printer-port... pronto!

For the name of an authorized PERCOM DATA Dealer near you,
call our TOLL-FREE HOTLINE 1-800-527-1222 NOW, or write
for more information. [ ]

ERGOM

CORPOHATIION
Expanding Your Peripheral Vision
DRIVES * NETWORKS ° RE
11220 Pagemill Road, Dallas, Texas 7534;74 >
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With all the clamor about personal computers,
a fundamental fact is often overlooked:
some simply work better than others,

Consider the COMPAQ Portable.

A computer will make you more
productive. A computer will
make you more efficient. You hear it
everywhere. But you don’t hear about
which computer actually works best.

A computer isn't magic. It’s a tool.
And just like other tools, some com-
puters work better than others.

The COMPAQ™ Portable is a combi-
nation of 20th-century electronics and
19th-century pragmatism. It simply does
personal computing better. Here’s why.

Works in more places

You don’t do all your thinking in one
place. Why have a computer that stays
in one place?

The COMPAQ Portable has all the
capabilities of a large desktop com-
puter. But now those capabilities can
go where you go.

You can move it from office to office
to share its resources. You can move
it into the conference room to answer

questions when and where they come up.

With the COMPAQ Portable, you
can be as productive in your hotel
room or your lake house as in your own
office. It’s a reliable companion on a
business trip. It's a powerful sales aid in
your customer’s office.

What's more productive than a com-
puter? A computer that works for you
in more places.

Works with the
greatest number
of programs

The most important
consideration when
you choose a computer
is “what programs will
it run?”’ And that’s one
more reason for choosing
the COMPAQ Portable.
The COMPAQ Porta-

ble runs more programs

The COMPA( Portable was
designed to fit under a stand-
ard airline seat so you can take
it on business trips.

w W
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The unique alu-
minum frame of the
COMPAQ Portable has cross-

members that strengthen it front-to-

back, side-to-side, and top-to-bottom. It’s a
design practice commonly used in race cars.

than any other portable. In fact, it runs
more than most non-portables. That’s
because it runs all the popular pro-
grams written for the IBM® Personal
Computer. There are hundreds of
them. They are available in computer
stores all over the country, and they
run without any modification, right off
the shelf.

Imagine the power of a portable word
processor. There are dozens of different
word processing programs available for
the COMPAQ Portable.

Planning, problem-solving, and
“what-ifs” are a cinch with a variety of
popular electronic spreadsheet pro-
grams. The COMPAQ Portable runs
them all.

There are accounting programs for

anything from computerizing your

family budget to full-scale
professional management
of payables, receivables,
inventory, and
payroll for your
company.

There are pro-

grams for making

charts and programs for
communicating with
other computers. Or if
you want something
really specialized, there
are even program lan-
guages for writing your
own programs.

So, you get portabil-
ity and you don’t give

e — —
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up problem-solving power. The combi-
nation adds up to the most useful per-
sonal computer on the market today.

Works better because
it’s easy to read

The display screen of the COMPAQ
Portable measures nine inches diago-
nally. It shows a full “page width” of 80
characters on a line so tasks like word
processing are easier. And those char-
acters are big enough to read even if
you’re leaning back in your chair.

The display shows both high-resolution
graphics and
easy-to-read,
upper- and
lowercase
characters.
One screen

There are hundreds
of useful programs for the
COMPAQ Portable because it runs

all the popular programs written for the IBM.

for all the information. With some
personal computers, including the
IBM, you can have either the graphics
or the legible characters, but you can't
have both unless you buy two different
displays.

Incidentally, computer prices are
often quoted without a display. The dis-
play of the COMPAQ) Portable is built

in, of course.

Add-on options make it work
the way you work

Inside the COMPAQ) Portable are three
open slots. Electronic devices called ex-

pansion boards fit those slots and give
the COMPAQ Portable new powers.
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Just like the programs, expansion
boards designed for the IBM work with
the COMPAQ) Portable, so there are
dozens available right now. With them,
you can make your personal computer
more personal.

Want to check a stock price? Or look
up something in The New York Times
Information Service? One expansion
board enables the COMPAQ) Portable
to handle those communications over
ordinary phone lines.

Want to use your company’s central
computer files while you're on a
trip? There are boards that allow the
COMPAQ Portable to communicate
with a variety of large mainframe
computers.

Other boards let you hook up con-
trollers for computer games or increase
memory capacity. Still others let you
connect personal computers in a net-
work so several people in your office
can share the same information.

Inside the
COMPAQ Por-
table are three slots
for optional electronics
that can add new capabili-
ties. Most portables have none.

Works better because
it’s tough enough for the road

Portable doesn’t just mean smaller. Por-
table means tough, too.

The COMPAQ) Portable was built to
withstand the hard knocks of constant
travel. An aluminum frame within the
case completely surrounds the com-
puter's working components. Each disk
drive is mounted in rubber shock ab-
sorbers instead of being bolted directly
to the frame.

To test internal components, the
COMPAQ Portable was subjected to
impacts of 40 G's while running a pro-
gram. After impacts on each side, there
was nointernal damage and the pro-
gram was still running. Without error.

Computers are for getting rid of wor-
ries, not giving you new ones.

Designed to help you
work better, too

The COMPAQ Portable was designed
to feel good.

Specifications

Software

[J Runs all the popular programs
written for the IBM PC

Memory

O 128K bytes RAM

O Expandable to 640K bytes

Storage

O One 320K-byte minifloppy disk
drive, second drive optional

Display

[ 9-inch (diagonal) monochrome
screen

[0 25 lines by 80 characters

O Upper- and lowercase, high-
resolution text characters

O High-resolution graphics

Expansion board slots

O Three IBM PC-compatible slots

Interfaces

[ Parallel printer interface

0 RGB color monitor interface

O Composite video monitor interface

O TV RF modulator interface

O Communications interface
optional

Physical specifications

O Totally self-contained and
portable

020"W x 81/2"H x 16"D

The keyboard is detached so it can fit
into your most comfortable working
position.

The keyboard cable remains con-
nected at all times. So you don't have
to unpack it and hook it up every time
you use your computer.

Because the display is built in, the
COMPAQ) Portable makes a neat,
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small package on your desk, instead of

a big obstacle you have to talk around.
The built-in display also avoids the usual
cable clutter because there’s no need
for separate cables for the display.

The COMPAQ) Portable even has an
electronically synthesized sound to cre-
ate the familiar keyclick of a typewriter.
With a simple keyboard command you
can adjust the volume to suit the level
of background noise in your office.

The added usefulness

is free
The COMPAQ Portable can do what

desktop computers do and do it in more
places. But it doesn’t cost any more
than an ordinary desktop.

In fact, it costs hundreds less than a
comparably equipped IBM or Apple®
III. The COMPAQ Portable comes
standard with one disk drive and 128K
bytes of memory, both of which are
usually extra-cost options. A second
disk drive and additional memory are
available to make your COMPAQ
Portable even more powerful.

The bottom line is this—you just
can’t buy a more practical, useful, pro-
ductive computer. Before you decide
on a computer, you owe it to yourself

to compare the COMPA() Portable.

For the location of the Authorized
Dealer nearest you, call 1-800-
231-9966.

©1983 COMTIAQ Computer Corporation

COMPAQ™ is a trademark of COMPAQ Computer Corporation.
IBM®is a d trad k of 1 T 1 Business Mach
Corporation.

Apple® is a registered trademark of Apple Computer Inc.
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Circle 443 on inquiry card.

The
Inside
Scoop

SimPalink—the low cost
introduction to PAL®
programming—will program
MMI, National, AMD and TI
20-pin PALs.

SimPalLink can be used with any
personal computer with an
RS232 port and terminal
software, or any terminal (on-
board editor and
PALASM ™ assembler).
JEDEC Serial I/0 available
as model SD900J

$500.00

(Sugar cone extra)

Get THE INSIDE SCOOP for yourself!
call Ron Scott at (408) 988-0725

structured
incorpora

1700 Wyatt Drive

Santa Clara, CA 95054
*PAL and PALASM are trademarks of
Monolithic Memories, Inc.
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Views on BYTE Content

In the June BYTE, you gave us 13
“theme” articles on 16-bit designs. These
included a report on the DEC Professional
300 written by a DEC product manager; a
piece on the TI 99/2 written by two
representatives of Texas Instruments; an
article about the Pronto Series 16 by a
vice-president of that company; and four
other articles, all penned by staff members
of the companies supplying the products.

I, for one, do not buy BYTE to read PR
material disguised as objective reviews.

Mike Lewis

48 Willoughby Rd.
London N.W.3.
England

As a (fairly) longtime reader of BYTE, I
have mixed feelings about the recent shift
in editorial policy that seems to have
taken place. For the past several months,
a large portion of the articles have been
descriptions of products written by the
people who developed (and/or sell) that
product. While these articles have been
well done for the most part, I am con-
cerned that BYTE may lose its position as
a source of trustworthy information
about “small systems.” I dont want to see
BYTE become another Mini-Micro Sys-
tems, serving primarily as a mouthpiece
for companies that provide the magazine’s
advertising revenue.

A small but telling example of the type
of distortion that can creep into articles
such as these appears in Stephen Hey-
wood’s article “The 8086—An Architec-
ture for the Future” (June, page 450)
where he proclaims that the 8086 can ad-
dress 1,048,576 bytes of memory. ..
more than 16 times the memory capacity
of an 8-bit microprocessor.” Granted, this
incorrect use of “more than” is rather
trivial and harmless hype, but I have
always believed that there was no place
for hype in BYTE (excluding the ads, of
coursel). More important, one must
wonder whether articles such as this, with
their underlying motivation to “sell,” are
concealing more serious errors.

Don't get me wrong: if the developer of
a product can provide uniquely valuable
insights, then by all means take advantage
of this. I think Tim Paterson’s “An Inside
Look at MS-DOS” (June, page 230) is an
excellent case in point. But, whenever
possible, please try to seek out alternative
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reviewers, or perhaps you could make a
point of providing a “counterpoint” arti-
cle, or box, for each “in-house” article
that you print.

I suppose that the series of articles from
Motorola on the 68000 and Intel on the
8086 serve to counterbalance each other
to some extent, but, in addition, a com-
parative article written by an outsider
would be helpful to weigh the various
merits of these two processors.

Christopher ]. Kapilla
Cybernetic Systems

1109 Edward Terrace
St. Louis, MO 63117

We share your concern about product-
related articles written by the companies
making the products, and we hope that
our judicious use of such articles does not
damage our reputation with our readers.
We carefully select such articles from a
much larger group of articles offered to
us, and we try in both the selection and
editing of such manuscripts to make sure
that the information content is high and
the promotional content is low.

In all cases, we prefer to have a review
by an independent reviewer over one
from the manufacturer (in fact, we are do-
ing independent reviews for some of the
products profiled in the June issue). There
are, however, some good reasons for go-
ing with articles from the manufacturers.
First, as you mention, who is more
qualified than the designers to contribute
significant insights about a product? A
second reason is timeliness: because of the
ratio of qualified reviewers to important
machines (perhaps 1 to 10) and the dif-
ficulty of obtaining prerelease copies of
new machines, a full product review often
comes out six months later than a com-
pany-supplied article discussing the design
of the machines. Always we face a choice
of providing readers with some informa-
tion or no information at all.

Your point on providing counterpart
articles is a good one, and we do that
whenever we can. For example, we had
company-supplied articles about the Na-
tional Semiconductor NS16000, the Intel
8086, and the Motorola 68000 in our April
and June issues. Strictly speaking, these
are not counterpoint articles, but they
give coverage to three important chip
families. This was the best we could do
under the circumstances.
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In November,
We're Gonna Blow
Your Socks Off.

In November, Intertec will take the
wraps off the smallest, smartest, fastest,
most powerful business computer anyone
can buy.

Come December, we suss)ect most
everyone in this industry will be walking
around barefoot.

So no matter what your requirements
for business computers are, or if you're
simply in need of a free pair of socks, write
on your letterhead to: Intertec, Dept.“B,”
2300 Broad River Road, Columbia, SC
29210. Limited sock quantities available.

L ]
Circle 236 on inquiry card. Intertec B

- See us at Comdex
- Booth*6104
- Las Vegas, Nevada

- Nou28-Dec?2
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Circle 45 on inquiry card.

SERIAL PORT
EXPANDER
AND

MORE

BTA’s MODEL 524 MULTIPORT
CONTROLLER is a code activated one
to four serial port expander — but that's
not all since it has separate and indepen-
dent UARTS, buffers and handshaking
each port can operate with a different
configuration, i.e. different baud rates,
stop bits, etc. These features also permit
two or more devices to communicate
with the 524 simultaneously.

0 ]
Letter - quality ]
printer " =
4 Migh speed
printer

Terminsl

Modem

Full duplex with EIA RS-232 protocol
Baud rates up to 19,200

Expansion to 16 ports by cascading

Peripheral ports may be configured
by user software

One year warranty

*MODELS24............... $249.00

*MODELS24A .......... ..$279.00
same as model 524 except has 256 byte
rx/tx buffers per port

*MODELS24D............. $269.00
same as model 524, plus continuous poll-
ing of each peripheral device for data
transfer requests. The device is auto-
matcally connected when its ‘turn comes
up . ON, BUSY and OFF messages are
sent to the peripheral device

*Other models available — Contact us or
your dealer for additional information

\'\w_ TECHNICAL ASSOCIATES, inc_,
* P HIGHWAY 603,P 0 BOX 387
pr- BAY ST. LOUIS, MISSISSIPPI 39520

1601)1467-8231

14  November 1983 © BYTE Publications Inc.

Letters

In conclusion, we publish company-
written articles only when we feel that the
information contained in them is impor-
tant and useful to you, the reader. We edit
out the “hype” wherever we find it and
continue to commission independent re-
views, but we also must trust you to read
these articles with a discriminating eye
and to judge a product based on the qual-
ity of the manufacturer’s arguments in
presenting its viewpoint.

A Lament from
“Down Under’’

The article by Gregg Williams on the
Lisa Computer System (February, page
33) was fascinating.

However, reading the article also left
me feeling rather sad. Gregg Williams hit
the nail on the head with his comment:
The history of microcomputing has been
exciting so far because it has enabled in-
dividuals working in their spare time to
make significant contributions to the state
of the art. . . . The days of the successful
entrepreneur/programmer are probably
gone.” | believe that the fascination and
attraction of microcomputers to individ-
uals has been the opportunity to indulge
in creative and mentally stimulating ac-
tivity, which is unfortunately lacking for
most people at work and at home. Lisa
and her successors will probably destroy
that opportunity in areas that many BYTE
readers are currently involved in.

Recall how the staple fare of electronics
magazines some years ago was construc-
tional articles on radios and hi-fi stereo
systems. The mass production of these
and their reasonable selling price has
destroyed them as topics for electronics
magazines, except for reviews of commer-
cial units. Microcomputer magazines such
as BYTE are already following the same
path. Over the past couple of years many
more pages have been devoted to reviews
of commercial systems and software.

Mass production and standardization
of microcomputer hardware and software
are to be applauded in making computers
accessible to the masses. However, it will
mean that microcomputer design and con-
struction, the writing of systems software,
language implementations, and applica-
tions such as word processors, etc., will
no longer be fertile ground for those seek-
ing creative and mentally stimulating ac-
tivity. Perhaps this is good, as it shifts the
emphasis away from the computer itself
to more creative applications where the
ideas of the individual are still needed to
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provide the concepts that will advance the
state of the art.

David L. Craig

2 Bridle St.

Mansfield, 4122
Queensland, Australia

Gregg Williams replies:

Thank you for your kind words about
my Lisa article. In turn, I think that your
letter has also hit the nail on the head. We
are no longer in a hobbyist/homebrew in-
dustry; we are in a consumer industry
where you can (and are likely to) buy the
hardware and software you want. Al-
though it follows that BYTE reflects that
change, we are still speaking to the hob-
byist part of our readership. Steve Ciar-
cia’s hardware construction articles
always place high in our BOMB reader-
ship popularity contest. John Smith's
“Public Key Cryptography” article in the
January issue placed second in that
month's BOMB, and a two-part article by
Richard Fobes, "Program Your Own Text
Editor” (September and October 1982),
won fifth place in the BOMB both
months. These articles indicate both our
and our readers’ interest in seeing such ar-
ticles published, and I assure you we will
continue to do so.

As for the importance of the lone pro-
grammer, | have two thoughts. First, most
(but not all) applications software will be
designed and executed by more than one
person. In contrast, most (but not all)
game software can be designed by one
person—this, I feel, is cause for rejoicing.
However, my second point is this: today,
all software, game or otherwise, requires a
staff of people doing marketing, verifica-
tion, documentation, and other tasks to
make a product successful. So my original
premise still stands: the days of the suc-
cessful (individual) entrepreneur/pro-
grammer are probably gone.

in Praise of Public-Domain
Software

In February BYTE's Bits (page 127), you
mentioned the “large amount of public-
domain software available” for the Apple.
I purchased the software mentioned in
that article, Dr. Cat’s Grafix Disk, and I
found it to be tremendous. My hat is off
to the author, David Shapiro.

My question is: does there exist a source
for more of this “free” software? If so, I'd
like to contact this group. Please provide
more reviews of, and information about,
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YOU'LL LOVE THE VIEW/!

with UltraTerm, the revolutionary new card
from Videx. you'll enjoy sweeping panoramas
of spreadsheets that you've never seen
before: 128 columns by 32 lines, 132 columns
by 24 lines and even 160 columns by 24 lines.
You'll revel in the scenics of a whole year of
records stretching out across your screen.

You'll also delight in the new horizon of 80
columns by 48 lines—double the lines

you normally have. So your word processing
will reveal a “depth of character” never
possible before!

Another breath-taking view of UltraTerm —it
delivers absolutely flicker-free, state of the art
display, with 8x12 character matrix giving
you preposterously clear, readable charac-
ters. Not only will you see more characters
on your screen (a whopping 4096 possible),
but they’ll also be larger and more readable
than the characters you read every day in

Circle 495 on inquiry card.
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your newspaper! And
you can differentiate
those characters in
several modes: nor-
mal (white on black),
inverse (black on
white), bright inten-
sity and dim intensity.

Photo of actual-size
characters on Apple
Monitor lII.

UltraTerm.Come on over and enjoy the view.
Suggested retail price: $379

o,

897 NW Grant Ave. ® Corvallis, Oregon 97330
(503) 758-0521

UltraTerm features a built-in soft video switch and has complete

firmware support for BASIC. Pascal and CP/M®. Use it with the Apple® 11

Apple lle.

Apple and the Apple logo are registered trademarks of Apple
Computer. Inc.

CPM is a registered trademark of Digital Research. Inc.

See us at Comdex Booth #1977.

l
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STATE OF THE ART,
WORLD’S APART

The UCSD p-S &tem bringing
the future closer to you.

SYSTEM CENTER FOR PERSONAL COMPUTER

PASLCE

m 17981 Skypark Circle Suite B. Irvine. Calif. 92714 / Phone:(714)261-5220
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Letters

public-domain software in future issues. 1
congratulate you on advertising these
sources. It must be a little like biting the
hand that feeds you to add this to your
magazine.

John H. DeRosa
150 Birchwood Rd.
Lake Marion, IL 60110

Not at all, John; no advertiser is biting
our hand over such listings. Their prod-
ucts give good value for the money—in-
cluding such things as documentation,
professionally tested software, and
customer support, things you don't get
with public-domain software (sometimes
called "freeware”). We would like to men-
tion more public-domain software and
will print recommendations that you send
us.

As for getting more public-domain soft-
ware, you should find the nearest Apple

| users group and join it; most have librar-

ies of public-domain software available to
members at moderate cost. If you don't
have a users group nearby, A.P.P.L.E.
(Apple Pugetsound Program Library Ex-
change) is a nationwide users group that
offers a variety of commercial and public-
domain software. The group also pub-
lishes an excellent Apple magazine, Call-
A.P.P.LE. Contact A.P.P.L.E. at 21246
68th Ave. S., Kent, WA 98032 (206)
872-2245) for membership information. If
you're a CP/M user, SIG/M, jointly sponsored
by Amateur Computer Group of New Jersey
and the New York Amateur Computer Club,
distributes public-domain CP/M software;
their address is SIG/M, Box 97, Iselin, NJ
08830.

8086 Controversy

After reading Stephen Heywood's arti-
cle, “The 8086—An Architecture for the
Future” (June, page 450), I am compelled
to respond. I would like to title this letter
“The 8086—An Architecture for the
PAST.”

I cannot argue with Mr. Heywood’s jus-
tifications for the existence of the 8086; it
is obvious that the 8080, a processor with
only 64K bytes of memory, no hardware
multiply/divide, and only 8-bit opera-
tions was insufficient in the burgeoning
microprocessor marketplace. Unfortu-
nately, Intel chose to continue worship-
ping that false god of marketing, upward
compatibility. Rather than breaking away
from the 4004/4040/8008/8080/8085
ancestry to produce a truly modern



www.americanradiohistory.com

“We bought an

IBC Middi Cadet ™
because no other
system could do

1 33 Sue Kardas
e lo ® Director of Career Training

Burlington Area Vocational-Technicai Center

"When the Burlington Area Vocational-
Technical Center needed a multi-user system
for student traihing, 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
ita try.

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 sta-
tions we will be equipped to offer training in
all aspects of information processing.”

Circle 217 on inquiry card.

@m@EH/Fﬂ“ ,83 See us af Booth #2872

The Middi Cadet is a 10 user system that in-
cludes a 6MHz, 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

IWnlegraled Business Computers

21592 Marlila Street
Chatsworth, CA 94344
(243) 882-9007 TELEX NO. 245349

WITHIN THE USA

IBC/ DISTRIBUTION

4440 36th Street, Suite 242
Ogden, Utah 84403
(801) 624-2294

BYTE November 1983 17
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WRITE IT.
EiEdel@ Enlal
SEND IT. :

L]

THE WORD JUGGLER "SYSTEM
FROM QUARK.

L

templamwlwh

processing ﬁﬂnetiont

lle, the editing comman mlabded on
easy-to-install, replacement keycaps.

Plus, Word Juggler lets you generate
form letters from existing mailing
lists, because the program has

a built-in interface with both ’
PFS:File and Apple’s &
Quick File. :

L

Basicanradiohistorv.com
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| many as 14 dlﬂqrent systq.ms aiﬁu\inﬂsﬁon
rates up to 9600 baud. @

INCORPORATED

Office Automation Tools

Circle 380 on inquiry card.

Quark, Word Juggler, Lexicheck and Terminus are trademarks of
Quark, Incorporated.

Apple and Quick File are registered trademarks of Apple Comput
PFS is a registered trademark of Software Publishing Corporati
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LOOK NO FURTHER!
we'll get you low
prices and fast

service, or else!

ALPHA OMEGA

COMPUTER PRODULTS

COMPUTERS HAYES Mach Il Joystick ................. 29
CORONA Desktop, 128K, 2-320K Drives, QUENTIN ApplemateDrives . ........... 233

PR, s vevaviene t Srvdis dnnn i LAZER Y2 HeightDrives .. .............. 229
CORONA Portable (same as above) . ... 2645 WIZARD BPO 16K Bufferint............. 139
ROMAN 64K Apple compatible . ......... 575 PROMETHIUS Versacard. .............. 149
IBMPCSystems ................... .. Call EPSKeyboard . ....................... 289
KAYPRO Il Portable ...... ............ Call KENSINGTON Systemsaver ............. 68

KOALAPAd. ... ...oooiiiiiiiiiiiiin, 99
COTCH M SSDD I OO
MAXELL MD2 DSDD. . . .

IR onies ot = pbinin 4 )O0ANA 6 ol =4 D

WOTASTAT i imbens 1 6 amums ¢ sus st o
C.ITOH8510P.120¢cps............ ... Call Home Accountant
EPSON FX80 160¢CpS. ........... s v Call MUITIDIBI (s o £ s bbb b i s ek
EPSONFX100160¢Cps................. 695 DB Master Versiond4 ................... 249
OKIDATA Microline 92160¢cps . ......... 475 DBIUSility'1 OF 2! s mes's comsmi 's d sl a o s o s, 95
OKIDATA Microline 84 200cps . ........ 1035 MagicWindow Il .................... ...115
GEMINI 10 100¢cps ........ . ) 269 V4z1 (of | e S R W PR TR YOPK
DELTA10160CPS. ..\ ovonvvieerennnns Call Choplitter
GEMINI10X120¢CpS. ... ....cvevieiinnn Call Zork /1N
JUKIL/QIBECPS. . .. oovevoeiciienn Call Wizardry
DYNAXDX15L/Q13¢ps ........ovvvnnn 569 SublogicPinball ................... ...
PRINTER Pal ...cu.uuss wad wrrea s dsedd 24 IBM PERIPHERALS & SO

TAN

HAY! DONTMI00-2. ...
HAYES Smartmodem 1200 ............. 495 SHUGART %2 Height
HAYES Smartmodem 1200B ............ MICROSOFT Mouse
HAYES Micromodem Il . ................ QUADRAM Quadboard w/64K. ... ....... 275

ANCHORA.Mark!. . .................... QUADRAM Quadlink. . ................. 489
QUADRAM Quadcolor| ................ 215

MONITORS 64K RAM Kit 200 NS .. .. - 55

TAXAN 12" Amber.................. . KRAFT & TG JoystickS .................. 46
GORILLA12"Green .................... HAYES Mach Il Joystick ................. 29
USIP1312"Amber ...............cons CORONA Int. 5MB Hard Disk .......... 1545
AMDEK 300G 12" Green Property Management ....... ......... 335
AMDEK 300A 12" Amber Home Accountant + ................... 105

AMDEK Color 113", ..ot Volkswriter ......... ... ol 19
AMDEK Color Il 13" RGB . PFS Filing System .................... .93
BMC 13°Color ..o PESROPOM - .o\ ooeeeeeee e 81

APPLE PERIPHERALS & SOFTWARE LU 1R 28! S n.s 3 Bef el ol s, s Call
VIDEX Videoterm80C................. g DBase'll ............................ 389
VIDEX Ultraterm . ... ......... oA FOAY " wer sua/at ariot smors mis s 30 vebosmdee sy g 199
MICROSOFT 16K RAMcard WOr_dSlar ............................. 279
MICROSOFT 280 Softcard. . ............ Multiplan ... 169
MICROSOFT Premium Pack ............ 479 Flight Simulator ..., 33
MICROSOFT Premium Softcard IlE . . . ... 345 DEATNNG! 1y ye gy uinur - §5a 1 2 Fore vh 8 (5 aees 38
KRAFT & TG JOystck .. .......ooooeennen 45 Zork MIMIID oo 28

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

(213) 345-4422 (=) =™

4847 La Montana Circle, Tarzana, CA 91356

All products are in factory sealed packages. We guarantee all tems for 30 days. Within this period, defective merchandise réturns must
be accompanied by RMA number. All other retums will be subject to a 10% restocking fee. For prepaid orders there will be a 3%
shipping charge; 5% for UPS Blue Label; $5.00 minimum: all 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.

Letters

machine, it chose to merely stretch the
venerable old 8080 into a 16-bit machine
with a few extra registers. This incestuous
dedication to purity of bloodline has just
as damaging an effect in the microproces-
sor world as it does among humans.

Keeping upward compatibility irt mind,
Intel carefully embedded the ancient 8080
register set into the “new’’ machine. Also
in keeping with the 8080 tradition, each of
these new registers has a special purpose,
instead of creating a good set of general-
purpose tegisters. If the “general” registers
were truly general, there would be no
such thing as a “data group” or a “pointer
and index group.”

Instead of a 64K-byte memory, Intel
chose to implement a fixed number of
segments (four), each of a fixed size (64K
bytes, of course). The only ways these
segments can be of other than 64K-byte
size is either through very careful pro-
gramming or physically missing memory.
Segmented memory is an excellent idea,
but a very limited set of fixed-size
segments is not.

Due to the complete lack of hardware-
memory protection and privileged in-
structions, it is impossible to implement
an operating system for this machine that
has even the slightest hope of keeping dif-
ferent tasks from interfering with each
other. A more modern processor would
provide for this.

I would like to point out that Intel has
historically been the first manufacturer in
the industry to bring out new sizes of
microprocessors: perhaps, someday, it
will make one I'd like to use.

Paul Hoefling
Software Engineer
7095 SW Oleson Rd.
Portland, OR 97223

Stephen Heywood replies:

You have raised a lot of points in your
letter that 1 will attempt to address in-
dividually.

First of all, the 8086 is not upwardly
compatible with the 8080 microprocessor.
Yes, there is software available to convert
the 8080 source code to make it run on the
8086. The registers may even look the
same on these processors. But that is
where the similarity ends. The 8086 took
the modern approach of using segments
instead of linear addressing, having ad-
dressing modes that support the program-
mer’s needs, and support for compilers
with its registers and instructions.

When you begin writing software for an

Circle 172 on inquiry card. =e=p
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_Totally Interactive Learning.' S
in the World.

Learning with
Space Age Speed
Fastrain ™ takes the learning process on a rapid
1ide into the space age with the rest of the computer
industry. it will have you in the know 70% faster than
any other method
Three Sense Worth
Our revolutionary Tri-Sensory Response ™ method makes the
difterence. Sight, sound and hands-on application will guide you %
through the learning process as you operate your computer. Audio Y
cassettes as well as disketies provide guidance, as the Fastrain™ and
you interact with the computer and synchronize what you see with what
you hear al whatever speed 1s comfortable for you. No matter how easy
you go we still get you there faster.
Guiding Light
As well as spelling it out on the screen and talking you through as you work the
keys, the Fastrain™ has indicator lights that fet you know when to respond. inforims
you of correct and ncorrect responses, and even gives you the answers when you need
them. A brief quiz at the end of each lesson is carefully designed 10 inCrease your retention
and measture your progress
The Complete Learning System
With the Fastrain™ unit you get an interconnecting cable to plug into your computer, and the learning
packdge of your choice containming audio cassettes and diskettes. IU's all you need 1o gel on the Fastrain
and make high-tech life easier with an idea whose time has come

I
|

Il
i
[

t Box 673. Walthaim, MA 02254
617) 891-6602 - 1-800-343-1813

www americanradiohistorv.com
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™

You'll Never Miss The Bus!

magine a single board computer with all the features you need. A
quiet, multilayer board that woutdn’t need to be plugged info an expensive
external bus.

Meet a new high-powered friend - " a compact
poard computer. We've put all the features on one board for greater
reliability and mechanical simplicity.

Powerful ™ features include:

Z-80* CPU running ot SMHz

Up to 32K of EPROMS/EEPROMS

Up to 1 megabyte of DRAM with parity

Fiexible, mapped Memory Management system

DMA confrolier

Four serial porfs, baud rates programmable (RS-232, RS-422)
Clock Calendar Chip and CMOS RAM, battery backed up
Counter Timer

Floppy disk confrolier

SCSI/SAS! hard disk interface

Monitor EPROM

Runs CP/M 2.2**, CP/M Plus**, and MP/M**

Software available to run the RAM as a disk or as a
cache buffer (CP/M Plus)

SBX expansion connectors (in case you need even more)

Substantial OEM and dealer discounts are available.

" does more. We designed
™ gfter years of consulting to success-orienfed companies; we
guided them from good ideas to finished products on the market. Today,
we custom-design boards, intefface systems, and software - in short, we
offer unparalleled support.
We hope you have a question. Call Ken Clark foday at
Ask what's on board at ¥

*Z-80 is a registered trademork of Zilog.
**CP/M, CP/M Plus, & MP/M are registered trademarks of Digrtal Research Corp.

Letters

application, one of the first things that
you do is set down the ground rules for
your application. You may be dedicating
the registers to perform a particular func-
tion within your application as well as
having some general-purpose functions to
perform. Part of your software develop-
ment might be done in a high-level
language. If you are writing assembly-lan-
guage routines to be called from that com-
piled language, you have to know the
compiler’s rules for register use. Also, you
want this final application to take the
smallest possible space. The instruction
set in the 8086 is designed to place as
much information in 1 byte as possible to
save coding space. To do this, some in-
structions require that certain registers
contain the proper information. The 8086
would then require fewer bits to define an
instruction and allow you to have instruc-
tions that would take only 1 byte of
memory space. The registers and the in-
struction set have been designed for the
compilers so that they can produce com-
pact code. This makes it a lot easier to add
your assembly-language procedure
because you don't have to worry about
things such as which register is pointing at
the stack. If you want general-purpose
operations, then the general-purpose
registers are just that for the more com-
monly used arithmetic and logical instruc-
tions (such as ADD, SUB, AND, OR,
etc.). {

Most programming consists of code to
be executed, data variables, a stack for
saving information, and possibly an extra
data area for additional data storage. You
can execute only one piece of code at a
time, but your application may consist of
several pieces of code located throughout
the memory. You can go to one of these
other code segments by simply changing
the code segment register to point to the
new segment and begin execution from
there. To accomplish this, you would use
interrupts and the far jumps and calls.
Multiple data segments can be supported
by changing the data segment register to
point to the new data. Therefore, the
fixed numbers of four segment registers
are all the segment registers you need at
one time.

The maximum length of a segment is
64K bytes, but they are by no means fixed
to that length. Most assemblers’ and com-
pilers’ outputs will have segments that will
be smaller than that. As these final seg-
ments are placed contiguously in mem-
ory, the segment register, which must be
on a paragraph boundary with the least

<= Circle 42 on inquiry card.
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give you immediat€ full power while 1t warns 'y
alarm, gH ing you rwenty minutes to shut down and avoud data loss.
To back up your back-up» anything you plug mto The Grizzly 18 :——_’_,%;__-;.—;. =
insured for $2,500. 5==r’
So go with a Grizzly (200 watt, 500 watt or 1000 watt). just plug . g N S
i to any sldndzu‘d outlet, sW itch it on. and you have all the power
of the king of the forest and all the security of your old teddy bear- po. Box <73, Waltham, MA 02254
it The Grizzly there is N0 longer any reason 10 e afraid of (617) 891-6602 1-800-343-1813
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Don't waste another second waiting for your printer to finish
before you can use your computer again. With Microbuffer”
printer buffers you can print and process simultaneously!

MICROBUFFER.
SO WHAT ARE YOU WAITING FOR?.

==PRACTICAL
=PERIPHERALS

31245 La Baya Drive, Westlake Village, California 91362
(213) 991-8200 « TWX 910-336-5431

See us at corner of 156 & 257.

() COMMPER/Fall '83

24  November 1983 © BYTE Publications Inc.

Another fine product from

www americanradiohistorv com

Circle 366 on inquiry card.

Letters

significant 4 bits equal to 0, will point to
the beginning of the segment, and the off+
set will be the first byte or word in that
segment. These segments do not have to
have their own 64K-byte space to reside
in.

The beginnings of memory protection
are in the 8086 with its segmented ar-
chitecture. This is a step toward future
microprocessors. This same architecture,
for example, is taken one step farther to
include hardware-memory protection
with privileged instructions in the 80286
microprocessor. The 80286 keeps the
same concepts of the 8086 but expands the
segmentation by including descriptors to
describe these segments more fully as to
their length, type, access rights, and other
properties.

No More JETSET

My article “JETSET” won an award in
BYTE'’s 1982 Games Contest and was sub-
sequently published in the November
1982 BYTE. The article mentioned that
readers could obtain a copy of the pro-
gram, a flight simulator for the TRS-80
Model I, by sending $8.00 and a blank
disk.

Please be advised that I discontinued
this service several months ago. Readers
from the U.S. and abroad are still sending
me disks and requests for copies of
JETSET —often for the wrong computer.
Perhaps this message will spare others the
inconvenience of having their material
returned to them unopened.

For interested readers, ['ve designed an
enhanced and fully programmable version
of the flight simulator for the IBM Per-
sonal Computer. This model is named
CADET. To obtain more information
about the IBM PC version, please contact
me directly at my home address in
Princeton, or write to Avell Inc., POB
6051, Lawrenceville, NJ 08648.

Eugene Szymanski
693 Rosedale Rd.
Princeton, INJ 08540

it’s Not That Simple

In his letter “A More Powerful Pencil”
(August, page 26) Mr. Yriart made some
good points but did not hit the nail on the
head about the use of turnkey systems—
that is, not if he’s ever operated a Radio
Shack TRS-80 Model I with interface and
disk drives.

Circle 457 on inquiry card. ===
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In the Hard Disk |

F.

i

In today’s hard disk
jungle, Tallgrass clears
a path by offering high performance,

integrated mass storage solutions for the
IBM®PC and compatibles, the T.l. Professional
and the Victor 9000 computers.

TALLGRASS INNOVATIVE FEATURES

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

CONVENIENT INTEGRAL TAPE BACKUP
SYSTEM allows rapid tape “image” streaming,
or incremental file-by-file backup and restore on
ANSI standard inexpensive data cartridges,
instead of the usual floppies, video cassettes, or
low-capacity removable Winchester devices.

NETWORK READY and fully compatible with
networks such as PCnet®and EtherShare™

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

EtherShare ™ is a registered trademark of 3Com Corp.
PCnet® is a trademark of Orchid Technology
IBM® is a registered trademark of International Business Machines Corp.

& Tallgrass Clears™
h 2 Path #

Bt SN S

“‘hw

=" Follow the Tallgrass path to your local computer

dealer and watch your personal computer transform
into a powerful data processing system.

From $2,995.00 U.S. including integral tape backup.

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

New!
IBM-XT Cartridge
Tape Backup

World Headquarters: Tallgrass Technologies Corp. /11007 W. 90th St.
Overland Park, KS 00214 /913-492-0002 / Telex: 215406 TBYT UR

Canadian Distributors: Micro-Ware/ 440 Phillip St.
Waterloo, Ontario N2L. 5R9/519-884-4541

CompuServe/ 1675 W. 8th St./ Vancouver, B.C. V6l 1V2/604-733-7783

European Distributor: CI'S Computer Group, [ TD
Birmingham, England B2763H /(021) 7073806

Australian Headquarters: Tallgrass Technologpies (Australia) / Five Dack Plaza,
Suite 12/ 50 Great Norfh Road / Five Dock / Sydney, N.S.\W. 2040/(02) 712-2010

Tallgrass
Technologies

Corporation

www americanradiohistorv com
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If you write anything f;
aletteradaytoa {x)okga ;.%T:h
reading this could change your life.

A Short Course
In Computer Literg

¢‘Qasis Systems’ software - unquestionably the
best’’ . .. Peter McWilliams, author of
the #1 best-selling book on word processing.
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The WORD Plus is the standard by which other
spelling checkers are measured. Here’s why:

e Real 45,000 word dictionary.

e Shows errors “‘in-context.”’

¢ Interactive word look-up finds correct spelling
for you and corrects at the push of a button.

Hyphenates words automatically.
Solves crosswords, puzzles, and anagrams.

Works with almost any CP/M®, CP/M-86°
or MS/DOS (1.0, 1.1 and 2.0) compatible

word processing program (WordStar, Magic
Wand (PeachText), Spellbinder, Perfect
Writer, Select, Final Word, Volkswriter, . . .
and more!).

Call or write for
complete information:

CP/M and CP/M-86 are registered trademarks of Digitai Research, Inc.

“P\mctzuamonf)::_' g

Punctuation R
hecking '

and
Writing

rovement

At

it

Punctuation & Style takes the worry out of writing
by automatically catching dozens of different
punctuation errors, both common and obscure. In
addition, P&S catches unpaired format commands
(underline, boldface, etc.), doubled words, and
more.

P&S gives you a ‘‘critique’’ of your writing,
suggesting alternatives for commonly misused or
over-worked phrases. It also shows where active
voice can replace passive voice to add clarity and
precision.

Punctuation & Style is the perfect companion to
The WORD Plus. It works easily with most CP/M
word processors. (Available also for CP/M-86 and
MS/DOS.)

619-222-11353
OASIS

SYSTEMS

2765 Reynard Way
San Diego, CA 92103

Dealers contact:

Circle 335 on inquiry card. SOFTWARE DISTRIBUTORS

1-800-252-4024 (in California)
1-800-421-0814 (outside California)
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Letters

This computer requires that, besides
knowing how to turn it on and follow the
prompts, you become thoroughly familiar
with all the TRSDOS utilities, commands,
error messages, and some disk BASIC,
too. In my opinion, this type of knowl-
edge is a valid form of computer literacy,
though not to be confused with actual
programming.

With a Model 1, the idea of being able
to just turn it on and load and run a pro-
gram is strictly a pie-in-the-sky idea that
rarely was the case in my 4-year battle
with that machine!

Helmut Vles
Box 416
Rockland, ME 04841

Requests for Help

For an anthology, I welcome contribu-
tions of humor in the sciences, historic
and contemporary, especially computer-
related science. The ordinary man’s dis-
quiet about computers has sometimes

been expressed in contrived jokes that
bring the resented superiority of the ex-
pert down to earth. How are jokes chang-
ing with the spread of personal microcom-
puters?

Contributions can be anecdotes, bio-
graphical notes, witty accounts, cartoons,
parodies, verse, self-deception, and
hoaxes. Especially sought are items that,
while humorous, also have value in the
history of a science, providing insight into
changing attitudes or illuminating per-
sonalities. Please fully identify the sources
of contributions.

Dr. Robert L. Weber
Pennsylvania State University
Physics Department

104 Davey Laboratory
University Park, PA 16802

I am looking for a public-domain or
moderately priced (under $150) commer-
cial screen-oriented program editor that is
compatible with Apple CP/M and the
Videx Videoterm 80-column display
board (ED just doesn't cut the mustard). It
must have comprehensive editing fea-

‘BYTEWRITER

28 November 1983 © BYTE Publications Inc.

Circle 58 on inquiry card.
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tures, If such a program exists, please
notify me. If not, I will try to write one
myself —a task I do not look forward to!

Chris Campbell
2843 Harmony PI.
La Crescenta, CA 91214

I am a newcomer to computing and
have been reading BYTE regularly, and 1
thought perhaps you could put me in
touch with readers with the same interests
or problems as myself who would be will-
ing to assist me.

I have acquired a previously owned
Zenith-89 with three disk drives (5%-inch
single-sided single-density hard sector)
and CP/M.

My special interests/problems are:
*BASIC-E: this is a public-domain com-
piler and interpreter that I have recently
obtained. The documentation that I have
is sketchy and I need to locate a BASIC-E
users manual or other documentation for
BASIC-E that will allow me to better
understand this language.

*COBOL: I am a neophyte COBOL pro-
grammer and I would like to communi-
cate with someone who has implemented
COBOL on a microcomputer, particularly
the Z-89. I would be interested in an
evaluation of the Nevada COBOL that I
have seen advertised.

*IDS-460 printer: I would like to hear
from someone who is using or has used
this particular printer. I am especially in-
terested in learning how to use the graph-
ics capability of the IDS-460.

Wm. F. Fowler
4014 Hillwood Court
Beltsville, MD 20705

More on Using Computers
In Alrcraft

I must take issue with Alexander Raue’s
statement that “the operation of portable
electronic devices aboard a commercial
aircraft or an aircraft flying under instru-
ment conditions is prohibited by law.”
(Letters, July, page 10). He makes
reference to Federal Aviation Regulations,
section 91.19. It is a pity he did not quote
the next two sentences of that regulation,
which state, in part, that “the air carrier
or commercial operator of the aircraft on
which the particular device is to be used”
may determine that the “portable elec-
tronic device. . . will not cause in-
terference with the navigation or com-
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25 Mb the hard way.
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25 Mb the Rana way.
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ESTABLISHED 1977

System B/16C
Syatem B/16 6BK ...
MULTI—PRO™MP-10

* Fully Assermbled & Burned-n%
MODELS B16C, B6/87 & 6BK
W/ON-SITE XEROX SERVICE

NO EXTRA CHG.
Al Systemas Inciuda SORCIMS SUPERWRITER
SPELL CHECKER. MAIL LIST & FORM LETTER
PROGRAMS

INTERFACER 3-6 Serial E51S
RAM-16 BAK 5/16 AST B414
RAM-2112BK B/16 A&T £B25
RAM 22 256K 6/168 A&T $1395

CPU 8BK W/CP/M & 4th  $790
8SI1X SLOT MOTHER BD B399

MORROW B

MD3 W/LIBERTY FREEDOM 100
TERMINAL & TALLEY

SPIRIT PRINTER H1935
8" BUBBYSTEM W/DS DD DRV.
DJDMA CR/M & BASIC $1095

COLUMBIA

MODEL 1600-1W/SW, KB $3270
CRT CONT. ZENITH H-RES RGB
& GRN. MON.

COMPLETE PORTABLE W, 54K
RAM. 7" AMBER, 2 DRV. 2 MODEMS
MXBO PRNTR, Sep. KB, GRAPHICS
W/Lots of SW. & Tutoria!l . USI 12"
AMBER MON. & Many Options Avail.

Volax

Personal Speech System F2BS

w data
systems

ZF-100-22 W/192K RAM,

Z DOS. LOTUS 1-2-3. ZVM-135
HI-RES RGB & GRN.

MON. $3499
Z-29 TERMINAL

[DEC VT-100) F685
ZVM-123 12" GRN.

MON. $99

Cromemco zeu  ssos

14425 North 79th Street

Scottsdale, Arizona 85260
TELEX: 16 5025 FTCC SEC PHX

SALES

800-528-3138

TECHNICAL 602-991-7870

8-100 BULLETIN BOARD
SAVE 1% ON MODEM ORDERS
300-1200 BAUD 24 HR. ACCESS
FOR SUPER DEALS, FAST ORDERS
OR TECH, ASSIST. CALL

[BO2) 9481387

[DHayes

IBM-PC 12008 MDDEM  $47S
INSTALLS INSIOE P.C. & SAVES $

NOVATION

J-CAT MODEM $109
FOR ALL MICROS INCLOS.

ALL CABLES
SMARTCAT 212

U.S. ROBOTICS INC.*
8-100 300/1200 B3IBS

S TEGUIAR I

1st MATE 256K, CLOCK,
Plus SERIAL & PARA $4a34a
2nd MATE 2 SERIAL/2
PARA 170 229
5 MEG. CART
WINCHESTER $1495
Lab Quality OrA BOS for |BM -PC
& S-100 BUS

u.p.8.
400 WATT
W/BATTERY
$ 450

GOOD FOR 1 HR. PWR. FAIL

PRINTERS

DAIBYWRITER

TALLEY MT 160L s
EPSON ALy
MICROBUFFER 8k

Seral For Epson m
OKIDATA
FLOPPY DISK DRIVES

ADD-ON DRIVE SYSTEM

w/2 GQUME 142

51" DS0O0 DRV BaA75

2 QUME 248 8" DSDO DRV.

CABINET, PWR. SUP.. CABLES.

S FANW/FILTER INCLD $1095

Qum 84 8" DSDD $460
242 8" DSDD $445
148 5" DSDD $190

IBM. has recently selected the
BUME Drive for their PC.

100-2 5% in. DSDD
landaon e

FULL DEALER SUPPORT

VISIT OUR SHOWROOM

Hrs. 9:00AM - 5:30PM M-F

Subject to Available Quantities

Prices Quoted Include
Cash Discounts
Shipping & Insurance Extra
Circle 400 on inquiry card.
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munication system of the aircraft. ...’
Upon such determination by the air car-
rier, operation of the portable electronic
device is permitted.

Most portable computers bear a label
indicating that they are “certified to com-
ply with Class B limits, part 15 of the FCC
rules.” The Class B requirement limits the
permissible field strength at 3 meters to
well under a millivolt per meter, depend-
ing on the frequency. This requirement,
which has been in effect for about two
years, has been and will be a help to
airlines in deciding which pieces of equip-
ment may be operated aboard the aircraft.

It bears noting that nearly all airlines
permit use of handheld calculators. Many
calculators now in use were manufactured
before the Class B rules went into effect
and emit radio-frequency energy at far
higher levels than those permitted by the
Class B rules for computing devices.

Carl Oppedahl
Kreindler & Kreindler
99 Park Ave.

New York, NY 10016

Alexander Raue replies:

My principle concern was not with
isolated, individual units in good working
order, but rather with the cumulative
emissions of multiple units and/or the ex-
cessive emissions radiated by those units
which are, for one reason or another, in
less than perfect condition.

Part 15, Subpart | of the FCC Rules and
Regulations sets electromagnetic in-
terference standards for individual devices
or systems tested pursuant to procedures
outlined in Section 15.840. These pro-
cedures test a sample unit for compliance
with the following emission standards for
Class B computing devices:

Field
Frequency Distance Strength
(MHz) (m) (uV/m)
30-88 3 100
88-216 3 150
216-1000 3 200

These standards were designed to mini-

. mize the possibility of radio interference

in a normal environment. They do not
pretend to be a safety standard to deter-
mine the suitability of certificated equip-
ment for use aboard aircraft. Class B stan-
dards regulate emissions between 30 and
1000 MHz. Unfortunately, airborne
navigation equipment relies on signals
that range between 10.2 kHz and 5250
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Isn't it just like Rana Systems to introduce a
floppy disk drive for the IBM® with the mass
storage benefits of a hard disk, plus the
floppy’s strength of removable media. The first
minifloppy that stores an incredible 2.5 mega-
bytes on a single diskette. Imagine, storing a
word processor. a spelling checker, mailing list.
and dictionary on one floppy. With megabytes
to spare

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

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

Introducing the First 2.5 Mb
Minifloppy Drive.

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

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

Always a step ahead.

RanaSystems

t N |

www americanradiohistorv com
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Letters

MHz. This is a considerably broader spec-
trum than is addressed in Part 15.

Furthermore, Class B standards specif-
ically do not address the problems of the
cumulative EMI of multiple units or pro-
vide for units in less than perfect working
order due to manufacturing defects, use,
abuse, or subsequent modification. Por-
table units, by their very nature, will be
subjected to considerable abuse by the
user which can result in emissions in ex-
cess of Part 15 standards.

In the never-ending war for passengers,
the airlines may decide to allow personal
computers. Already, in the effort to lure
the all-important “business-class
traveler, they “allow’ considerable viola-
tion of the law with regard to carry-on
luggage. The next time you fly, take a
good look at what is stuffed in the com-
partments above your head. Then take a
look at the legal limits set by the manufac-
turer and the FAA for your safety. If the
compartments pop open from the strain in
the take-off roll, imagine what they will
do in any form of accident.

Officially, the airlines say it is against
their policy to allow these violations; in
practice, they do nothing but encourage
them.

In the end, carry-on luggage won't
cause a major accident. The same cannot
be said for equipment that causes naviga-
tional jamming.

"

in Defense of
APL

Jerry Pournelle remarked that APL was
great “as a quick calculator” but he could
not imagine APL being used for large pro-
grams (“The User Goes to the Faire,” June,
page 306). Many people at companies like
IBM, Xerox, Mobil, Upjohn, and others
have come to a quite different conclusion
after actually using APL for large-scale
systems. APL may look strange at first,
but so does anything else, and APL is not
hard to learn or teach.

If the many APL operators are thought
of as macros or subroutines, APL is struc-
turally similar to other powerful program-
ming languages. For people with some
mathematics background, many of these

APL operators are already familiar sym-

bols; for those without a mathematics
background, I believe APL symbols are
no more foreign or hard to learn than
their alternative idioms. For example,
how many times does a person have to
code a quick or sync sort before he is
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familiar enough with its coding to think of
it as an elementary idiom? In APL a sort
consists of (C) f MAT, where C is an op-
tional alternate collating sequence, | is the
ascending sort operator, (! would be a
descending sort), and MAT is an alpha or
numeric vector or matrix to sort. Other
high-level languages have similar capabili-
ties but are generally less succinct.

Because of its power, APL can reduce
the total code required for a system by a
factor of 10 or more; this speeds the
coding and actually makes support easier
(would you rather look through 10 or 100
pages of code for a bug or enhancement
change?). Because the language is inter-
pretive, each APL operation within each
line of code can be (and often is for com-
plex computations) tested while coding;
thus, development time is greatly
shortened. Finally, APL can be very effi-
cient even with the overhead of inter-
pretation (for example, the Sieve bench-
mark, which is possibly the worst case for
APL because of its iterative method).

Over the last 14 years I have pro-
grammed systems in many languages (a
few different assembly languages, BASIC,
several levels of FORTRAN, PL/I,
COBOL, many packages, etc.). None of
these languages has given me the power,
speed, or flexibility of the APL. Having
this experience, I cannot imagine how I,
or others, endured large-scale system de-
velopment with primitive tools such as
BASIC, COBOL, FORTRAN, and other
such languages. APL is not perfect, but it
is one of the languages that I believe is
heading down the right road to improved
productivity. As an unknown author put
it: “Life is too short to spend it coding do-
loops.”

Michael C. Rowe, PhD
The Upjohn Company
7000 Portage Rd.
Kalamazoo, MI 49001 ®

BYTE's Bugs

Table 4 of “The Unix Tutorial, Part 2:
Unix as an Applications-Program Base”

listed an incorrect address for Structured |

Methods Inc. The correct information is

Rod Manis

c/o Structured Methods Inc.
7 West 18th St.

New York, NY 10011

(212) 741-7720

www-americanradiohistorv com

Now Attractive
Industrial Quality
Mainframes

Enclosures as low as
Dual LED Display SZOO
Shock Mounted 6 Slot

Motherboard/Card Cage

PS-101 Power Supply

Power & Reset Switches, A/C Filter,
Fan, Etc.

SDS-S100-SL

8" Floppy Drive Enclosure/System
Special Lift Out Drive Rack

Fits all Regular and Slim-Line 8" Drives

Also Will Support 5-1/4" Hard Disk

SDS-S100-MFL
5-1/4" Floppy and/or Hard Drive
Enclosure/System

SDS-MF2 SDS-MIC
12 Slot SIOO Computer Chassis or
8" Hard Disk Cabinet

PS-101 Power Supply

This solid supply gives you the
capability of running any variety of
8" floppy or 5-1/4" floppy or hard disk
drive as well as provides power for a
full S1I00-Buss Motherboard.

Regulated.
8V @ 8 amp
+5V @ 5 amp
+12V @ 5 amp
+24V @ 5 amp
-5or -2V @ 1amp

fresienni I SIERRA DATA SCIENCES
Fresno, California/
Product Support Division

25700 First Street, Westlake, Ohio 44145
(216) 892-1800 TELEX: 980131 WDMR

Unregulated:

+16V @ 1 amp
—16V @ 1 amp

Circle 419 on inquiry card.
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Winchester/SMD

Hard Disk Controller
(Shown with Sierra’s new 8MHZ Boards)

This is an amazing high-speed
companion for your single-or
multiuser system. Features
NEC's new hard disk controller
chip, on-board Z80 processor,
buffered sector heads, full ECC
supported, SASI or SMD versions
available, and optional high-
speed DMA pass-thru port for
use on Sierra Data’s new 8MHZ
Master/Slave.

8MHZ-SBC Master and Slave Boards

Now, from a 280 processor, the most ¢ 8232 Math Processor (M & S)
incredible throughput available today * 4K/8K/16K EPROM (M & 5)

in the S-100 industry! As the powertul J Me:tg)m-és?é/s-loo Standards

22* or 3.0* system, our master makes
any system look good With networking
TurboDOS* and our new slave, the results
are absolutely unbelievable. Check
these teatures (M-master, S-slave):

¢ Z8OH (M & S) Z8OA (M optional)

nucleus of a Sierra Data-supported CP/M ™M

* NEC 765 Floppy Disk Controller-
controls 8 in. and 5%in. floppy
drives simultaneously (M)

¢ Multiple Master Buss Arbitration

)
¢ DMA Controller (M)
* High-speed Winchester DMA

port (M)
¢ 4K static RAM 8/16 bit
independent bus transfer circuit (S)
* Either one or two users per slave
under TurboDOS* (S)

¢ Dart, 2 serial ports (M & S5)

¢ PIO, 2 parallel ports (M & S)

¢ CTC, 4 counter timers (M & S)

* From 64 to 512K on-bocdd RAM (M & S5)

SBC-100 and SBC-100S Boaxds
The workhorses of the single-
board computer industry. At AMHZ
these totally IEEE-696 compatible
champs out-perform even the
6MHZ imitators. In standalone or
slave-satellite contigurations you
getdedicated Z8OA processing
with 64K RAM, 4K EPROM, 2 serial
RS-232 channels, 2 parallel
channels, 4 counter timers and

a host of floppy and hard disk

intertacing options. Teamed up
with Sierra-supported CP/M 22*
or networking TurboDOS* you
get the most computer power
and upgradability for the money.

Gt i Aas wame R\ b
_ Out-perform your competition .% )
3 with a company that stagsa  * \ \
step ahead. Ask for our free A
“Performance Building Kit” today.

216-892-1800

lfr'mmmi;ﬂﬁmm|unhlmmmmum

ZSI04

A powertul four-port RS-232 serial I/0 and
real time clock board. Zilog SIO-chips
provide ideal links to CP/M-MPM-and
AlphaMicro-based systems for multiuser
processing with high speed data

communications. HARDWARE Sl RRA DA A SCIEN C S
SOFTWARE FresnEA T E
*TurboDOS ts a Registered Trademark of Software 2000 Inc. Product § Division ¢ 25700 First Street * Westlake, OH 44145

upport
*CPM is a Registered Trademark of Digttal Research (216) 892-1800 * TELEX: 980131 WDMR

Circle 420 on inquiry card.
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VISUAL 1050 Personal Computer System...

Complete Solution

The VISUAL 1050 is an advanced personal com-
puter system designed especially for managers
and professionals. It comes complete with top-
rated software and high-performance hardware
... all fully configured for easy set-up and simple
operation. The VISUAL 1050 costs much less
than other full-feature personal computers and
comes with everything you need to tackle impor-
tant professional jobs, right out of the box.

Words, Numbers and Graphics

The VISUAL 1050 solves more professional
problems than any other computer in its class.
Whether you work with words, numbers, or
graphics, the VISUAL 1050 speaks your language.
You get WordStar,” MailMerge,” Multiplan™and
Digital Research’s DR Graph”. . leading software
packages for word processing, spreadsheet and
graphics. And all have been specially adapted

to share data and perform as an integrated
software family.
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VISUAL TRS-80" DEC
1050 IBM™ PC Apple” lle Model 12 Rainbow™
Base System Pricet. . ... ... .. $2,695 $2,750 $2,390 $3,999 $3,495
Serial Port (RS232). .. ....... STANDARD $119 $195 2 STANDARD | 2 STANDARD
ParallelPort ... ............ 2 STANDARD $119 $180 2 STANDARD STANDARD

Bit-Mapped Graphics. . .. ... .. STANDARD $240 STANDARD $499 $845

Word Processing Software . . . . STANDARD $200-$500 $200-$500 $399 $200-$500
Spreadsheet Software. . . .. . .. STANDARD $200-$300 $200-$300 $299 $200-$300
™% Business Graphics Software . . . STANDARD $200-$400 $200-$400 $200 $200-$400
| Communications Software . . . . STANDARD $100-$200 $100-$200 $100 STANDARD

" COMPLETE SOLUTION PRICE . _

280 KB 2.5MB 800 KB

{ Dual Drive Capacity. . . ....... 640 KB

Graphics Resolution . .. ... ... 640 x 300 640 x 200 280 x 192 640 x 240 800 x 240
‘ Keys on Keyboard. .......... 93 83 63 82 105
Expandable Memory. . ....... YES YES YES YES YES
Optional Winchester . ... ..... YES YES YES YES YES
Tilt and Swivel Display. . . ... .. YES NO NO NO NO
1—Includes CPU, 64K User Memory, Keyboard, Display, Two Disc Drives, and Operating System.
Based on manufacturers’ information available August, 1983. VISUAL 1050 includes 128K User Memory standard.

the complete prof&ssional solution

at an )]

Communications, BASIC and More..

You get Terminal Emulation software wh|ch
turns your VISUAL 1050 into a powerful ASCHl
terminal for dial-up access to remote computer
resources. And you get CBASIC*® for custom
programming applications. CP/M Plus;” a ney
and improved release of CP/M, .aHowa O
VISUAL 1050 to support hundre
third-party packages Chopg
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Build the H-Com
Handicapped Communicator

During an engineering assignment
a few years ago I went to meet a man
we'll call Dave, the owner of a small
development company and its chief
designer. As I sat in the lobby waiting
to see him, I couldn’t help but notice

by Steve Ciarcia

the many plaques, patents, citations,
and honors bestowed on the com-
pany. “Surely,” I thought, “to possess
such impressive credentials, the
manager of this company must be a
real dynamo.” I pictured him barking

orders and moving at a furious pace,
carrying a memocorder in one hand
and a wireless phone in the other, be-
ing pursued by a cadre of support
personnel. How else could anyone
accomplish so much?

Photo 1: The H-Com scanning communicator, a kind of keyboard simulator, can be used to send text directly to a printer, such as the Radio
Shack CGP-115 shown here, or to a text-to-speech synthesizer, such. as the Intex Talker, in this fully configured system. Using the serial-output
commands and phrase mode, the H-Com can transmit words and sentences from a prestored vocabulary.

36 November 1983 © BYTE Publications Inc.
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The Intel 8748 self-contained microprocessor forms the heart
of a scanning communicator

I don't now remember what we dis-
cussed at that first meeting. I only
remember my shock at discovering
that this super executive was a quad-
riplegic, suffering from a degenera-
tive disease of the nervous system
that left him with no fine motor con-
trol, virtually paralyzed.

During our meeting Dave used a
one-switch scanning communicator,
a sophisticated machine that enabled
him to type on an electric typewriter.
A scanning communicator presents a
display of alphabetic, numeric, and
punctuation characters. Under or
beside each character is a lamp in-
dicator. The device illuminates the
lamp for one character (or group of
characters) in a sequence. By biting
down on a mouth switch at the right
instant, Dave could cause the in-
dicated character to be typed. The
machine also stores a vocabulary of
frequently used words and phrases.
In later conversations with other staff
members [ learned that Dave often
wrote entire design proposals using
this technique.

Dave’s body was frail, but he had
one of the sharpest minds I've ever
met. I've since given up dealing in
stereotypes.

My purpose in relating this ex-
perience to you is not to solicit your
sympathy but rather to inform you
how technology has helped one man
compensate for physical limitation.
This meeting left me with a profound
appreciation for the value of commu-
nication and the important role that
electronics can play in aiding dis-
abled people.

While it would be hard to duplicate
the sophistication of the scanning
communicator that Dave used, tech-
nology has advanced to a state where
we can reproduce certain of its
primary functions at minimal ex-
pense. In view of this, I decided to
present a project that can serve both
as an example of an application for
the Intel 8748 single-chip microcom-
puter and as a demonstration of the
potential benefits of technology.

Build the H-Com

This month’s Circuit Cellar proj-
ect is called H-Com, which stands for
“handicapped communicator.” It's in-
tended to do the same job as a nor-
mal computer keyboard, but using
only one “key,” a single user-input
point hereinafter referred to as the
switch. Because there is only one
switch in the H-Com, its user need
control only one muscle to actuate it.
Any kind of normally open momen-
tary-closure switching contacts will
work. An eye-blink detector would
work, or the system could even use
the biofeedback detector I wrote
about in a previous Circuit Cellar ar-
ticle (see reference 4).

The H-Com has three outputs: two
RS-232C ports and one audible horn.
The RS-232C output ports can be
turned on or off and the data rate set
by user input. For serial communica-
tion, the full ASCII (American Na-
tional Standard Code for Information
Interchange) character set, including
all control characters, can be gen-
erated. The horn can be used to beep
out seven different patterns, intend-
ed principally for obtaining the atten-
tion of other people nearby.

The H-Com terminal has a pre-
stored vocabulary of words and com-
plete sentences that can be trans-
mitted upon receipt of a single com-
mand. These canned transmissions
can take the form of ASCII-encoded
text sent to a voice synthesizer (such
as the one discussed in reference 3)
or control codes sent to an autodial-
ing telephone (or modem) that direct-
ly links the user to help in an
emergency. And the H-Com is de-
signed with eventual expansion in
mind. All of these design criteria re-
quire that the H-Com contain one of
the devices we've used so often late-
ly in high-performance electronic
equipment—a microprocessor.

The microprocessors you're prob-
ably most familiar with are the gen-
eral-purpose Z80, 6502, and 8088. But
these chips are designed to be used
in relatively large digital systems;

other less well known micropro-
cessors have been built to be easier
and cheaper to use in simple control
applications.

The Intel 8748

One of Intel Corporation’s product
lines is a set of VLSI (very large-scale
integration) chips—containing pro-
cessor, memory, and support-logic
circuitry—of which the flagship prod-
uct is the 8048. The 8048 features
mask-programmed ROM (read-only
memory), which is good for applica-
tions that require thousands of the
chips to be installed in identical
pieces of equipment, such as the key-
boards of IBM Personal Computers.
But small-scale experimentation can
more practically use its cousin, the
8748, which sports on-chip EPROM
(erasable programmable ROM).
Figure 1 is a functional block diagram
of the Intel 8748 single-chip 8-bit
microcomputer, which is shown in
photo 2.

The resident program memory in
the 8048 consists of 1024 (1K) words
8 bits wide (in other words, the
memory is 1K bytes), which are ad-
dressed in random-access fashion by
the program counter. In the 8748 this
memory consists of EPROM, which
allows the processor’s program to be
loaded in the system designer’s work-
shop rather than at the factory. To
burn the program into the 8748's
EPROM, external circuitry must ac-
tivate the program mode, apply and
latch an address, apply data, and
pulse the chip’s program line. Each
word of memory is verified im-
mediately after it has been burned.
The entire EPROM contents can be
erased by exposing the 8748 to ultra-
violet light (see reference 2).

The 8748 contains 64 eight-bit reg-
isters, called the resident data memory,

Materials pertaining to the 878 are re-
printed courtesy of Intel Corporation.

Copyright © 1983 Steven A. Ciarcia. All rights
reserved.
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Photo 2: Shown in this photomicrograph, Intel Corporation’s 8748 microprocessor is largely self-sufficient, containing its own EPROM,
scratchpad RAM, and 1/O circuitry.
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The Intel
8048/8748
Instruction Set

The processor contains the basic data-
manipulation functions and can be divid-
ed inlo four major functional sections: the
arithmetic/logic unit (ALL), the ac-
cumulator, the carry flag, and the instruc-
tion decoder.

In a typical operation, data stored in the
accumulator is combined in the AL with
data from another source on the internal
bus (such as a register or /0 port), and
the resull is stored in the accumulator or
another register, The ALU accepts 8-bit
data words from one or o sources and
generates an 8-bit result under control of
the instruction decoder. The ALLL can per-
form the following functions:

sadd with or without carry

s AND, OR, exclusive OR
sincrement/decrement

shil complement

srotate left, right

ssump nybbles o accumulator
edecimal adjust accumulator (BCD)

Ohne machine instruction makes very ef-
ficienl use of the working registers as
program-loop counters: the DINZ (decre-
ment, junmp if nol zevo) instruction allows
the program to decrement and lfest the
regisfer in a single instruction.

which can be used as scratchpad
RAM (random-access read/write
memory). The first eight locations in
this array (numbered 0 through 7) are
designated as special-purpose “work-
ing” registers and are directly ad-
dressed by several instructions. All 64
locations are indirectly addressable
through either of the two RAM-
pointer registers, registers 0 and 1.
Because the first eight registers are
more easily addressed, they are
typically used to store frequently ac-
cessed data or intermediate results.
The text box above discusses the
8748's instruction set.

The 8748 has 27 /O (input/output)
signal lines. Twenty-four of these
lines are grouped into three I/O ports
of eight lines each; these can be used
for input, for output, or bidirectional-

40 November 1983 © BYTE Publications Inc.

ly. The remaining three lines are
single-bit “test” inputs, which can
alter program flow when tested by
conditional-jump instructions.

I/O ports 1 and 2 are each 8 bits
wide and have identical character-
istics. The lines of these ports are
called quasibidirectional because they
employ a special output-circuit struc-
ture that allows each line to serve as
an input, an output, or both, even
though . the outputs are statically
latched (that is, data written to these
ports for output remains unchanged
until new data is loaded into them).
However, when used as input ports,
these lines are nonlatching; this re-
quires the external circuitry to keep
the levels for each transferred byte
valid until the 8748 reads the byte by
an input instruction. The I/O ports
are fully compatible with TTL
(transistor-transistor logic); the out-
puts will drive one standard TTL
load.

The third I/O port is called the bus
port. It is also an 8-bit port, but it is
truly bidirectional, having associated
input and output strobe signals. If
bidirectional operation is not needed,
the bus port can serve as either a
statically latched output port or a
nonlatching input port. However, in-
put and output lines on this port can-
not be mixed. In some modes of
operation, the bus port is used to ad-
dress external memory.

In static-port operation, data is
written and latched using the 8748's
OUTL instruction; data is input using
the INS instruction. The INS and
OUTL instructions generate pulses
on the corresponding RD and WR
output strobe lines; however, in the
static-port mode these signals are
generally not used. In bidirectional-
port operation, the MOVX instruc-
tions are used to read and write to
the port. A write to the port gener-
ates a pulse on the WR output line,
and output data becomes valid at the
trailing edge of the pulse. Reading
the port generates a pulse on the

RD output line; input data must be
valid at the trailing edge of the RD
pulse. When not being written or
read, the bus-port lines are in a high-
impedance state.

The 8748 also contains a counter/
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timer register intended for use in
enumerating external events and gen-.
erating accurate time delays without -
placing an extra burden on the pro'—
cessor. This 8-bit binary up counter
can be preset and read with two
MOV processor instructions, which
transfer the contents of the ac-
cumulator to the counter, and vice
versa. The contents of the counter are
not cleared by a processor reset; they
can be initialized solely by the MOV
instructions. Counting is stopped
either by a processor reset or when
a STOP TCNT instruction is executed.
After counting has stopped, it can be
restarted for use as a timer by a
START T instruction or as an event
counter by a START CNT mstructloré
Once started, the counter is con-
tinually incremented, overflowing to
zero when its maximum value (hexa-
decimal FF) is reached but continu-
ing its count until stopped by a STOP
TCNT instruction or processor resetr

The 8748 contains all necessary cir-
cuitry for generating timing signals,
with the exception that a frequency
reference, which can be a crystal, in-
ductor, or external clock pulse, must
be connected. The on-board oscillator
is a high-gain series- -resonant circuit
with a frequency range of 1to 6 MHz
A crystal or inductor connected be-
tween the 8748's pinouts X1 and
provides the feedback and phase
shift required for oscillation. A
6.144-MHz crystal allows easy deriva-
tion of all standard serial- commum-
cation frequencies.

Implementation of the H-Com

The H-Com consists of a small case
with a character grid of 64 element$
arranged into 8 horizontal rows and
8 vertical columns (see photo 3). Eac
element is the equivalent of a key-
board key.

The characters are atranged in the
array such that the ones most fre-
quently used are clustered in the up-
per left, the position reached most
quickly during the scanning process.
The least used characters (special
punctuation) are placed at the end of
the scan in the lower nght The rlght-
most (eighth) column is used to conl-
trol the H-Com's operation rather
than transmit characters. A practiced
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Photo 3: The H-Com'’s character display contains 8 rows and 8 columns of characters and control functions, numbered from top to bottom
and from left to right. The intersecting lines of red LEDs are used in scanning the row and column positions, while the yellow LEDs along

the right edge indicate which mode is in use.

user can select and transmit charac-
ters with relative ease and surprising
speed.

Each of the 8 rows and 8 columns
has a corresponding selection in-
dicator, a total of 16 red LEDs
(light-emitting diodes). The scanning
operation proceeds as follows. The
LEDs for the 8 rows are lighted in-
dividually in sequence from top to
bottom: first row, second row, third
row, and so on to the eighth row,
then back to the first row and repeat.
The row scan continues until the H-
Com senses that the switch is closed,
indicating that the user has made a
selection of the row for which the
LED is lit. The H-Com program
stores the selected row number and
proceeds to the column scan. In this
second phase of selection, each of the
column LED:s is lit in succession from
left to right. Once again, the user
closes the switch during the interval
in which the LED is lit that corres-

ponds to the column containing the
desired character.

When both a row and a column
have been selected, the micropro-
cessor looks in a table to find the
character associated with the row and
column position (x and y coordinates,
if you will). The character or function
assigned to the position may vary ac-
cording to the major mode of opera-
tion selected. If the character is in the
printable set, the H-Com transmits it
through either or both RS-232C
ports.

H-Com Modes

The rightmost column, as I men-
tioned, is used for controlling the H-
Com, mostly for shifting its six
modes of operation. Beside each
mode square is a yellow LED, which
is lighted when the corresponding
mode is in use. When the H-Com is
powered up, it starts out in the All-
Caps mode, in which it will transmit

naana oaricanradiabhictarny cam

only the main character set consisting
of uppercase A through Z, numerals
0 through 9, and commonly used
punctuation. Separate modes gen-
erate lowercase characters, braces,
ASCII control characters, and special
functions.

For example, to send a Control-C,
you first select the control-characters
mode (by closing the switch first dur-
ing the row-4 interval and then in the
column-8 interval), and then select
the particular character (“C”) with the
next row/column scan. Immediately
after sending the Control-C character,
the H-Com reverts to the All-Caps
mode. One of the modes even lets
you transmit lengthy prestored
messages by selecting a two-character
mnemonic key. Let’s look at the six
H-Com modes:

All Caps: This is the default mode.
All characters are converted to upper-
case (capital letters) before being sent.

November 1983 © BYTE Publications Inc. 41
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Photo 4: The prototype of the H-Com circuit, viewed from the rear to show the integrated circuits. The light-emitting diodes are mounted

on the other side.

One Cap: This mode, when
selected, sends the first character
after its invocation as uppercase, and
then all subsequent characters as
lowercase. This is useful for capitaliz-
ing words because normally only the
first letter is uppercase.

Lowercase:In this mode, characters
are sent out lowercase.

Control Characters: This mode is
used to generate the control codes. It
acts much like One Cap except that
it converts the next character selected
to its control equivalent for transmis-
sion. Because the Escape control code
is treated as a normal character, you
need not use the Control Characters
mode to generate it. The control
codes normally used for cursor con-
trol are accessed by Control-8, -4, -6,
and -2. Also, seldom used punctua-
tion is generated in this mode, not in
one of the caps modes.
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Phrase: This mode is used to gen-
erate sequences of many characters to
form complete words, sentences, etc.
The text strings are stored serially in
a type-2716 EPROM, each phrase
tagged with a mnemonic key. For the
H-Com to transmit the sequence, you
select the Phrase mode, the
characters of the mnemonic key, and
then the space character. When the
H-Com has detected the scan selec-
tion of a space while in Phrase mode,
the 8748 takes the key and looks
through the EPROM until it finds the
corresponding text string; it then
sends the string exactly as if the let-
ters were being selected one at a time.
If there is no phrase associated with
the entered key, the H-Com beeps
the horn and returns the mode to All
Caps or Lowercase, whichever was
last selected. The internal storage for-
mat for the EPROM is shown in list-
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ing 1, a simplified example. Normal-
ly this listing would be several pages
long and contain hundreds of words.

Local: This mode is used for tasks
that don’t involve sending characters.
The first three rows of the character
array do nothing in Local mode.

The fourth row in the array controls
the horn. The dot and dash symbols
in the squares indicate the beep pat-
terns, which superficially resemble
Morse code. To sound a pattern of
three short honks, for example, you
select Local mode, then the H key,
which causes three short beeps to be
emitted. Each letter of the fourth row
beeps a different pattern.

In Local mode, the fifth row selects
the operating parameters for serial
port A. The first position in the row,
labeled Backspace/A =110, sets port A
to communicate at 110 bps (bits per
second). The second position,


www.americanradiohistory.com

7/A =300, sets port A to 300 bps, the |

third position to 600 bps, the fourth
to 1200 bps, and the fifth (labeled
*/A = OFF) turns the port off. To turn
port A on, you select the data rate
desired (if you want it off, select Local
and then */A=0FF). The sixth row
controls port B in the same manner.

The seventh and eighth rows con-
trol the scanning rate of the row- and
column-select LEDs. The seventh-
row, first-column position sets the
slowest rate, and each succeeding
column sets a rate faster by a factor
that increases geometrically.

H-Com Hardware

Shown in the schematic diagram of
figure 2, the circuitry of the H-Com
can be divided into seven sections:
the power supply, the RS-232C
drivers, the microprocessor, the LED
decoder/drivers, the phrase-lookup
EPROM, the horn-tone generator,
and the input switch. The prototype
circuit board is shown in photo 4.

The H-Com draws about 300 mA
(milliamps) at 12 V (volts). Current
could be drawn from a motorized
wheelchair’s battery, a separate bat-
tery pack, or a 110V AC-powered
supply. If a 12V supply is chosen, the
currently available Radio Shack
CGP-115 printer can be used as a con-
venient portable display device. The
+12V potential is reduced to +5 V
through a type-7805 voltage regulator
to power the logic circuitry.

IC1, a type-556 dual-timer chip,
serves two purposes. It produces an
audio signal at pin 9 to sound the
horn and generates a second AC sig-
nal used as input to a charge-pump-
ing circuit to produce a —9V supply
for the RS-232C transmitter section.

The horn signal, the direct output
of IC1, drives a loudspeaker, which
generates a sound low enough in fre-
quency and loud enough to be heard
by someone in an adjacent room.
(Solid-state piezoelectric transducers,
while efficient and compatible with
TTL circuits, are not loud enough or
low enough.) A series resistor (about
100 ohms) keeps the volume at a
comfortable yet noticeable level.
Sounding of the horn is controlled by
an output bit on the 8748.

User inputs to the H-Com are

handled through the 8748's Tl test in-
put. This line is one of three input
pins (T0 and INT are the others) that
allow conditional program branches
without using I/O instructions of the
type that load the accumulator from
the input port. Because T1 is to be
connected to a mechanical switch, a
debouncing integrator (resistor/ca-
pacitor combination) and a Schmitt
trigger (IC6) smooth out its transi-
tions.

Control of the H-Com functions is
handled through the three parallel
ports. Four bits of port 1 are reserved
for serial communication. (The four
remaining bits could be programmed
to provide more ports if necessary.)
With the data rates and character
framing generated by software, each

The only
unconventional part of
the circuitry is the
phrase-memory section.
e e

port transmits independently at data
rates from 110 to 1200 bps. When the
H-Com is first turned on, the pro-
gram sets port 1 to 600 bps to be com-
patible with the CGP-115 printer. IC8
and IC9 are the familiar MC1488 and
MC1489 RS-232C driver and receiver
chips. The -9V supply mentioned
earlier is used in the 1488. These
devices were chosen primarily for
simplicity; they could be replaced
with a couple of transistors if you
wanted to reduce the number of
integrated-circuit packages.

Port 2 drives the LED display. The
high-order 4 bits of port 2 are con-
nected to a 4- to 16-line decoder
driver, IC2, which produces the row/
column scanning action. Depending
upon the 4-bit value appearing at
IC2’s input, one of the 16 LEDs will
be lit. As the count is incremented,
the next LED in the row or column
lights up, and scanning takes place.

The low-order 3 bits of port 2 are
connected to a 3- to 8-line decoder/
driver, IC3. Functioning in a manner
similar to IC2, this circuit drives the
yellow LEDs that indicate what mode
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the H-Com is in. The remaining bit
of port 2 controls the horn.

The program for the 8748 single-
chip microcomputer, IC9, is stored in
the on-chip 1K- by 8-bit EPROM.

The only unconventional part of
the circuitry is the phrase-memory
section. The signals to address this
memory are not generated by the
processor, as is commonly the case.
Instead, they are generated by two
8-bit binary counters (IC5 and IC7).

Initially, the counters are cleared
(reset) by a low-level signal on the
‘WR (pin 10) line of the 8748 (IC9),
under the direction of a bus-port
write instruction. When the pro-
cessor needs to look up a phrase
from the memory, it reads the bus
port. After each such read instruc-
tion, an active-low pulse appears on
the RD line, increasing the value in
the counters by 1. When you request
transmission of a stored phrase, the
8748 clears these address counters
and begins reading at the beginning
of the 2716 EPROM. The 878 keeps
reading and incrementing the
counters until it finds-a match to the
phrase key.

This circuit, although not common-
ly seen, requires few chips and uses
a relatively simple searching
algorithm. Also, because the counters
produce 16 address bits, up to 64K
bytes of text storage can be easily ac-
commodated. In fact, simply chang-
ing the type-2716 EPROM to a
type-27128 would add 14K characters.
But even with as many as 64K char-
acters of stored phrases, the search
would take less than one second.

Words and phrases are stored in
the EPROM as ASCII character
strings preceded by one or more
mnemonic key characters that iden-
tify the particular word or phrase. As
you can tell from listing 1, the
mnemonic key is stored first in the
EPROM,, followed by a space charac-
ter (hexadecimal 20), followed by the
word or phrase (any length), and
concluded by a null character (hexa-
decimal 00). Phrase storage could
also be used to remind you how to
operate certain features, with a help
message triggered simply by setting
Phrase mode and then selecting H,
P, and a space on successive scans.
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Figure 2: The schematic diagram of the H-Com. The external EPROM (IC4, a 2716) is used for storage of mnemonically keyed phrases;
addresses for the EPROM are generated by the two binary counters 1C6 and IC7.

H-Com Software

The source code of the control pro-
gram stored in the 8748’s memory is
shown in listing 2. The program is
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structured to deal with one quirk of
the 8748’s instruction set, its eight-
level fixed-size stack. When the stack
pointer is incremented beyond 7, it
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"wraps around” to 0, reusing its
memory area and subsequently limit-
ing the programs to no more than
eight levels of subroutine nesting,
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However, at any point in the pro-
gram, control can branch to a second
point without having to clean up the
contents of the stack. The H-Com

control program uses this feature.
But the jump (branching) pro-

cedure is odd, too. Conditional

jumps are restricted to within the
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256-byte page of memory containing
the jump instruction. This character-
istic is not particularly convenient,
but it can be circumvented by condi-

Text continued on page 50
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Listing 1: Part of the customized vocabulary of words, sentences, and phrases, as formatted
for storage in the 2716 EPROM.

000D
0000

o000
0083

0009
00eB

0011
8814

801A
881D

0023
0825

002B
[1Fi]

0033
8036

803C
083P

8062
00865
008A

08AC
00AF
80D4
00FA
8l11C

0122
8124
0120
013F

8154
0157
B816E
0190
81Bl
81D8
O1FA

926C
0000

747420
74686174

7720
77697468

747920
74686579

747320
74686973

6620
66726F6D

6820
68617665

777420
77686174

786120
49742077

786220
586C6561
68617320

786320

4D79206E
49742069
616E6420
79617264

6E20

4AGF686E
31323334
486F6D65

687020

48454C50
49206E65
72656164
31323320
74686520
616E6F74

FF

;EPROM text must be assembled with the following form:

;phrase key
;one space

;text, which may include any ASCII char except a NUL (0@0H)
;one NUL character (hex value of 0) to end the text

CR EQU
ORG

DB
DB

DB
DB

DB
DB

DB
DB

DB
DB

DB
DB

DB
DB

DB
DB

DB
DB
DB

DB
DB
DB
DB
DB

DB
DB
DB
DB

DB
DB
DB
DB
DB
DB
DB

DB

END

ODH
0

ltt L]
'that ',0

le
'with ',0

Tty *
'they ',0

'tB L]
'this ',@

If L]
‘from ',0

Ihl
‘have ',9

wt !
‘what ',0

lxa 1]
'It was 80 nice to get your letter.',CR,g

be 1]
‘Please excuse my spelling - it never',CR
'has been one of my strong points.',CR,0

Ixc L]

'My new address is 1234 Perth Avenue.',CR
'It is a small cottage with pink walls',CR
'and a large oak tree in the front',CR
'yard.',CR,9

lnl

*John Doe',CR

'1234 Perth Avenue',CR
'Homestead FL 33039',CR,CR,0

'hp .
'HELP HELP HELP HELP',CR

'l need medical help. Would anyone',CR
‘reading this message please dial*,CR

'123 4567 and tell the person answering',CR
'the phone that John Doe is having',CR
‘another seizure.',CR,@

OFFH ;end of file marker
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Listing 2: The control program for the H-Com, written for the Intel 848, using an exter-
nal EPROM for storage of canned phrases.

:This code is hereby placed in the public domain

;test ® and test 1 pins reserved for human interface
;interrupts, internal timer, and alternate registers 9-3
;also reserved for human interface

;bus port reserved for text EPROM

;writing to the port resets the serial address counter
;reading from the port fetches the "next" byte, and
;increments the Serial address counter after the read

;port ) reserved for RS-232C 1/0:

;b@ -~ b3 (P10 -~ P13) input to 8748

:b4 - b7 (P14 - P17) output from 8748

;specific assignments made according to implementation

;port 2 reserved for LED scan and beeper:

;b0 - b2 (P29 - P22) select yellow “page® indicator LEDs
;b3 (P23) beeper control, high = beeper on
;b4 - b7 (P24 - P27) select red row/column scan LEDs

;main register set:

:RO

;Rl - pointer for phrase match key

;R2

;R3

R4 - LED scan rate

;RS - current key pressed, also data to send
;R6 - shift counter for serial output stream
H also countdown storage for WSCAN

;R7 - serial port parameters as follows:

H b@® - bl baud rate port A

; b2 - A status @ = active, 1 = inactive
i b3 - unused

i b4 - b5 baud rate port B

3 b6 - B status @ = active, 1 = inactive
i b7 - unused

; RAM:
;00H - 97H, main register set, see above
;08H - 17H, 8 level stack area

;18H -~ 1BH, alternate registers RO ~ R3 reserved for human

g interface interrupt routine if necessary
;1CH - 1PH, storage for phrase match key
;20H - 3FH, high memory unused at present

;ROM (8748 program memory)

;008H - OFFH main housekeeping program
;100H -~ 1FFH serial ascii output routines
;2008H - 2FFH user interface routines (KBIN)
:300H - 3PFH

CR EQU @DH
ORG ] ;page 9
START: JMP INIT ;8kip interrupt vectors
ORG 3
EINT: RET ;external interrupt vector
ORG 7
TINT: RET ;jcounter/timer interrupt vector

Listing 2 continued on page 47
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Listing 2 continued:

eoe9
0809
oeoB
008D
200F

8811
eol2
8813
2015
0017
2818
2819
001A
pelc

J01E
0ol1F
2020
4822
0024
2026
2827
neas
0829
202B
J02¢C
J082E
Je3e
3832
Je3s
3034
4835
2837

1039
Jels
Je3p
203F
3040
3042
2043
2044
J046
Je4s

004A
Je4C
Jd04E

0858
0852
0853
0054
2855
0856
0058

BF22
BC32
89FF
9ADD

85
95
9AF8
5409
FD
E3
AD
3400
0411

85
95
9AF8
8a0l
5400
FD
E3
AD
3400
85
9AFS8
8A02
5409
FD
E3
AD
3400
042B

SAF8
8A03
5409
FD

4340
E3

AD

3400
B611
0428

9AFS8
8AD4
B91C

5400
FD
E3
Al
19
83E®
9650

285A 23FF
9085C 82
ORG 9 ;smain program here
INIT: MOV R7,#22H ;set both ports hot, B = 688, A = 600 885D BI91C
MOV R4,#50 ;led scan raate
ORL Pl,#0FFH;port 1 all hi at start @OSF 08
ANL P2,40 ;port 2 all lo at start 8060 F27D
9062 AD
ALLCAP: CLR Fo 0063 37
CPL F@ jcaps flag set 0864 17
ANL P2,#0F8H;1light all caps LED 0065 61
CALL KBIN ;get key (row/col) in r5 2066 9675
MOV A,R5 ;fetch keypress Jp68 FD
MOVP3 A, @A ;look up char 0069 @3EQ
MOV RS,A ;put char in RS 8068 967A
CALL SEND ;send it to whichever ports are hot 606D @8
JMP ALLCAP ;loop back to caps PO6E C646
0878 AD
ONECAP: CLR F@ 0071 3400
CPL Fo ;set caps flag 3073 046D
ANL P2,#0F8H
ORL P2,81 :light caps once LED 2875 08
CALL KBIN ;get next key 2876 9675
MOV A, RS ;load key 0078 045D
MOVP3 A, @A :look up char
MOV RS ,A ;put char in RS 007A 19
CALL SEND ;send it, then drop into... 207B Q45F
LOCASE: CLR Fo ;caps tlag down
ANL P2,#0F8H 087D 8AQ8
ORL P2,#2 ;light lower case LED JB7F 5439
CALL KBIN :iget next key 2881 9AF7
MOV A,RS :load key 2883 0446
MOVP3 A, @A :look up char
MOV RS ,A ;put char in RS 2085 8A07
CALL SEND ;send it to whichever ports are hot 00887 5400
JMP LOCASE ;loop to lower case 0989 FD
208A 77
;control sends one character and branches back to the 2@8B 77
;previous mode - either all caps or lower case. The 288C 77
;character sent is not necessarily an ASCII control 208D 5307
;character, it's whatever is in the lookup table at C@8F 43ES8
;address 380H. 3891 B3
:The previous mode branch is also used by other routines. 3092 FD
2093 67
CTRL: ANL P2,#0F8H 2094 AD
ORL P2,#83 :light ctrl LED 3095 14A3
CALL KBIN ;get next key 2097 FD
MOV A,RS :load key 3098 67
ORL A,#40H ;set b6 2899 AD
MOVP3  A,@A :look up char 389A 14A3
MOV RS,A ;put char in RS 389C FD
CALL SEND ;send it to whichever ports are hot 389D 67
MODE: JFO ALLCAP ;loop to all caps if caps flag set JBI9E AD
JMP LOCASE ;else loop to locase 309F 14A3
20A1 B446
;Phrase resets the serial address counter with the WR strobe
;and looks for the phrase requested. A0A3 F6AE
A5 8ABS
PHRASE: ANL P2,#0F8H JBA7 5439
ORL P2,84 :light up the phrase LED I0A9 9AF7
MOV R1,#1CH ;Rl points to key storage JOAB 5439
JBAD 83
PHRAl: CALL KBIN ;get next keypress
MOV A,RS 3load key JOAE 8AB8
MOVP3  A,@A 31look up char (note - it's lowercase) JOBO 5439
MOV €Rl1,A ;put char in lookup key memory JeB2 5439
INC R1 sbump pointer 20B4 5439
ADD A,#0E0H ;NZ if nonspace 30B6 9AF7
JNZ PHRAL 3loop till space was loaded J@B8 5439
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MOV
OUTL

A,#0FFH ;pattern to send to bus port
BUS,A ;actually all we use is the WR strobe

;The key, terminated with a space, is set up in mem at 1CH.
:The eprom is reset (equivalent of tape rewound).

PHRA2:

PHRA3:

PHRA4:

ADPROM:

BUMPRI :

ERROR:

LOCAL:

NOISE:

BEEPC:
BEEPS:

BEEPL:

MOV

INS
JB7
MOV
CPL
INC
ADD
JNZ
MOV
ADD
JNZ
INS
Jz
MOV
CALL
JMP

INS
JNZ
JMP

INC
JMP

ORL
CALL
ANL
JMP

ORL
CALL
MOV
RR
RR
RR
ANL
ORL
JMPP
MOV
RRC
MOV
CALL
MOV
RRC
MOV
CALL
MOV
RRC
MOV
CALL
JMP

Jc
ORL
CALL
ANL
CALL
RET

ORL

CALL
CALL
CALL

CALL

R1,#1CH ;reset key pointer (Rl)

A,BUS ;read der prom data

ERROR ;end of prom - no phrase matched

RS ,A ;save eprom char

A

A

A, @Rl ;NZ if no match with key

ADPROM ;no match, advance eprom to next phrase
A,RS ;match, see if itsa terminating space

A, $0E@H ;NZ if it was a nonspace

BUMPR1 ;if nonspace, we bump pointer & continue
A,BUS ;we're at the phrase

MODE shere's where we bail out

RS ,A ;chuck it into RS to send

SEND

PHRA4

A,BUS ;advance eprom to just past next 08H
ADPROM

PHRA2 ;reset Rl pointer and try next phrase
R1 ;advance the key pointer and loop
PHRA3 ;we seem to be matching one up
P2,#08H ;raise honker control line

WSCAN

P2,#0F7H ;lower honker

MODE

P2,87 :light local LED

KBIN :iget next key

A,RS ;look at key pos (not char)

A

A

A ;move row number to lo 3

A,#07H ;strip to low 3

A,#0E8H ;address of branch table

@A ;indirect jump to command

A,RS

A ;1o bit to accum

RS,A ;save it

BEEPC ;beep according to cy flag
A,RS

A :lo bit to accum

RS,A ;save it

BEEPC ;beep according to cy flag
A,RS

A ;1o bit to accum

RS,A :save it

BEEPC :;beep according to cy flag
MODE

BEEPL ;CY = long beep

P2,#08H ;raise honker control line
WSCAN

P2,#0F7H ;lower honker

WSCAN

P2,#08H ;raise honker control line
WSCAN

WSCAN

WSCAN

P2,80F7H ;lower honker

WSCAN

Listing 2 continued on page 48
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Listing 2 continued:

set

A,RS5 ;look at key pressed

A,407TH ;low 3 bits have status

A,R7 :sstore for now

A,#70H ;save port b configuration
A,R7 ;"or"™ in port a configuration
R7,A ;record both ports config
MODE ;and back

A,RS slook at key pressed

A,#87H ;low 3 bits have status

A ;swap nibbles (b config in hi nibble)

A,R7 ;store new b, get old a

A,#87H ;save port a configuration
A,R7 ;"or" in port b configuration
R7,A sjrecord both ports config

MODE ;and back

- put new wait constant in R4

A,RS slook at key pressed

A,#8FPH ;point to high 16 bytes of page
A, @A ;get new wait const

R4 ,A ;and store it

MODE ;and back

@E8H ;jump table to 1 of 8 commands

MODE, MODE, MODE, NOISE, SETA, SETB, SCANSP, SCANSP

8FOH

;geometric ratio, .83 common mult

255,212,176,146,121,106,83,83
69,57,48,48,33,27,23,23

;RS5232 OUTPUT - sends ASCII byte in r5 to hot ports

;Note: when the comments refer to "hi" or “"lo" signals, ;they
;are referring to the TTL levels at port 1 of the
;microprocessor, NOT the levels on the RS232 connector.

;The RS232 levels are: 1 = negative, @ = positive with respect

An

oscilloscope connected to the RS232 data output

;should show a normally negative (about minus 6 volts) DC level,

;with data appearing as bursts of positive voltage (about 18

JOBA 83 RET
J0BB FD SETA: MOV
30BC 5397 ANL
JBBE 2F XCH
J@BF 53790 ANL
3aCl 4F ORL
JoC2 AF MOV
J0C3 0446 JMP
20CS FD SETB: MOV
30C6 5397 ANL
20C8 47 SWAP
20C9 2F XCH
d0CA 53087 ANL
28CC 4F ORL
38CD AF MOV
d8CE 0446 JMP
iscan speed
28D0@ FD SCANSP: MOV
80Dl 43F@ ]
286D3 A3 MovP
08D4 AC MOV
98DS 0446 JMP
PPES8 ORG
OPEB 46464692 DB
28F@ ORG
20F0@ FFD4BO92 DB
9OF8 45393028 DB
ito ground,
;jvolts).
2100 ORG
2100 B6OB SEND: JF@
3102 FF SEND1: MOV
Jle3 37 CPL
9184 521B JB2
3106 FF SEND2: MOV
3107 37 CPL
3108 D241 JB6
Jl1eA 83 SEND3: RET
21¢B FD . FOLD: MOV
319C 939F ADD
C1QE E6D2 JNC
2118 FD MOV
2111 8385 ADD
2113 F6€2 Jc
<115 FD MOV
2116 Q3EQ ADD
2118 AD MOV
21192402 JMP

10€H
FOLD ;if £f0 set, fold all lowercase
A,R7 ;get bit storage

A ;invert bit 2 (ignore others)

SENDA iRS232 port A hot, ship byte
A,R7 ;get it again

A ;invert bit 6 (ignore others)
SENDB ;B hot, send it

A,RS sget character

A,#9FH ;NC if 60H or lower

SEND1 ;bye bye

A,RS iget char again

A,#85H ;C if 7BH or higher

SEND1 ibye bye

A, RS iget char again

A, #0E@H ;subtract 20H

RS ,A ;folded char in RS

SEND1 jreturn to caller
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I11B
111¢C
’11D
N11F
1121
323
2125
1126
27
J128
J12A
dlac
312E
J130
0131
3132
3133
134
3135

2137
3139
J13B

213D
313F

3141
3142
2143
3144

3145
3146
3148
314A
914C
014E
014F
9158
8151
8153
8155
0157
9159
p15a
p15B
815C

815D
815E
#15F

0160
2161

9163
3165
8167

2169
9168

216D
816E
0170
2171
9172
8173
6174
8175

FF
47
AF

8s
2408A

E669
892F
246D

99DF
246D

SENDA:
SAl:

SA2:

AOUTC:
AOUTHI:

AQUTLO:

SENDB:

SBl:

SB2:

BOUTC:
BOUTHI:

BOUTLO:

WTBIT:

WTBIT2:

DIS
IN
JT1
JBO
CALL
MOV
MOV
RRC
MOV
CALL
DJINZ
CALL
CALL
MOV
RRC
RRC
MOV
EN
JMP

JNC
ORL
JMP

ANL
JMP

DIS
MOV
SWAP
MOV

IN
JT1
JBl
CALL
MOV
MOV
RRC
MOV
CALL
DJINZ
CALL
CALL
MOV
RRC
RRC
MOV

MOV
SWAP
MOV

EN
JMP

JNC
ORL
JMP

ANL
JMP

MOV
ORL
MOVP
DEC
NOP
NOP
NOP
NOP

I

A,Pl
UNHANG
SAl
AOUTLO
R6 , 47
A,RS

A

RS ,A
AOUTC
R6 ,5A2
AQOUTHI
AOUTHI
A,RS

A

A

RS ,A

I
SEND2
AOUTLO

Pl,#1FH
WTBIT

;disable interrupts

;xxxx xxx1 if printer busy
;s80's we don't hang up forever
;hi line = busy

;send a start bit

;set up loop counter

;get data

;CY holds next bit

;store what's left

swiggle the port

;two stop bits
1straighten out r$
ire-enable interrupts

;maybe send to b,too

;jraise bit4
;and wait one bit time

Pl1,40EFH;lower bité

WTBIT

I
A,R7
A
R7,A

A,P1
UNHANG
SB1
BOUTLO
R6, 47
A,RS

A

RS,A
BOUTC
R6 , SB2
BOUTHI
BOUTHI
A,RS

A

A

RS ,A

A,R7
A
R7,A

I
SEND3

BOUTLO
Pl,#2FH
WTBIT

;disable interrupts

;rotate nibbles for wtbit

sxxxx xxlx if printer busy

;break the possible lockup w/button
shi line = busy

;send a start bit

;set up loop counter

;get data

:CY holds next bit

;store what's left

;wiggle the port

;two stop bits

;straighten out r5

;straighten out r7
jre-enable interrupts
1b sent, back to caller

jraise bits
;and wait one bit time

Pl,40DFH;lower bitéd

WTBIT

A,R7

A, $8FCH
A,@A

A

sget baud rate selection
;a points to one of top 4 addr
ithis page, get wait time in accum

;it takes 15 machine cycles to

igo through this inner loop

;for a total of 225 clock cycles
;which is 36.62 microseconds if the

Listing 2 continued on page 49
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Listing 2 continued:

8176
8177
8178
8179
B17A
817B
017¢C
017D
B8l17E
0188

0181
01FC

81FC
B81FD
OlFE
O1FF

8200
0200
8282
8204
8206
0208
020A

a20cC
028E
828F
8210
8212
8213
0215
8217
8219
021B
821D

e21F
6221
0222
8223
0225
0226
0227
9229
0228

p22B
822C
022E
B22F

8231
8232
0233
0234
8235
09237
0238

F2
59
2C
16

NOP
NOP
NOP
NOP
NOP
NOP
NOP
NOP
JNZ WTBIT2
RET

UNHANG: JMP
ORG 1FCH
DB 242
DB 89

DB 44
DB 22

sjclock is running at 6.144 MHz

;back to the former loop
;last 4 bytes this page

;116 baud wait const
1300
;600
;1200

;Kbin goes through the keyboard selection game and updates r5
;to the key position selected.

;b7 - b6 returned zero
;bS - b3 designate rows
;b2 - bP designate cols

9-7 (numbered from top to bottom)
8-7 (numbered from left to right)

ORG 280H
KBIN: JT1 KBIN shang if button pressed (active)
ANL P2,#0FH ;set hi nibble = @ (red LEDS)
ROW: CALL WSCAN ;wait one scan interval
JT1 CcoL ;this the one, skip out
CALL NEXROW ;otherwise shine next row scan LED
JMP ROW
COL: JT1 coL ;hang if button active
IN A, P2 ;get the LED phase in accum
RR A 1bits 654 to 543
ANL A,#38H ;strip to bits 543
MOV RS5,A ;store bits 5,4 & 3
ANL P2,#0FH ;set hi nibble = @
ORL P2,#80H ;set bit 7 for col scanning
COL2: CALL WSCAN ;jwait one scan interval
JT1 GOT ;this the one, skip out
CALL NEXCOL ;otherwise shine next col scan LED
JMP COL2
GOT: JT1 GOT ;hang if button active
IN A,P2 ;get the LED
SWAP A ;1swap nibbles
ANL A,#07TH ;strip to bits 210
ORL A,RS ;or in previous 3
MOV RS ,A ;store it in r5
CALL WSCAN ;jwait a tad, unless delete
JT1 KBIN ;oops, a keypress in the cancel
;time window, start over
MOV A,R5 ;if A is xxxx x11l1 itsa mode shift
ORL A #0F8H ;* * * 1111 1111 * - -
CPL A " " " 0000 000D " - -
JINZ NOTMODE
MOV A,RS ;A has 26nn nlll, where nnn is mode #
RR A 3" " 166n nnll
RR A ;" * 1100 nnnl
RR A :* " 1118 onnn
ORL A,#0F8H ;* * 1111 1nnn
JMPP eA ;junp indirect via table at 2F8H

;swhich in turn points to the vectors

8238
8238
8238
8238

8239
823A
823B
823C
823E
0240
0241
0242
8244

8245
0246
0248
824A
024B

824C
024D
024F
8251
0252

8253
8255
8257
8259
6258
825D
B25F
2261

32F8

JI2F8

J3ee

0300
83908
3319
3318
2320
3328
8330
8338

8340
0348
8350
8358

0360
0368
8370
08378

0411
P41E
042B
0439
044A
0411
8411
8485

53555759

20656 F6E
7461726C
69736366
68757776
08373839
PD343536
2E313233
2C30243D

20050F0E
14p1120C
09130306
098151716

TF371E39
801C351D
3A311F33
3B38257C
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NOTMODE: RET

WSCAN:
WSCAN2:

WSCAN3:
NEXROW :

NEXCOL:

MoV
MOV
CLR
CALL
JT1
DEC
MOV
JN2Z
RET

IN
ADD
ANL
QUTL
RET

IN
ADD
ORL
OUTL
RET

;on this page -~ if you understand this
;sequence, give youself a g“ellybean, and
;thank Intel for a nonmarchable stack

A,R4 ;get current scan rate
R6 ,A 1256 gives 2.4 sec per row/col
A

WTBIT2 ;9.375 milliseconds
WSCAN3 ;return if switch on
R6 ;bump scan count

A, R6 ;look at it

WSCAN2

A,P2 ;get current phase
A,#10H ;bump hi nibble

A,#7FH ;make sure b7 is lo
P2,A

A,P2 ;get current phase
A,#10H ;bump hi nibble

A,#88H ;make sure b7 is hi
P2,A

;This here is the vector table which gets you off of this page.

ve:
Vvl:
v2:
v3:
v4:
VS:
V6 :
V7

JMP
JMP
JMP
JMP
JMP
JMP
JMP
JMP

ALLCAP
ONECAP
LOCASE
CTRL
PHRASE
ALLCAP
ALLCAP
LOCAL

;This here is the indirect page jump address lookup table, used

;by the JMPP A,@A instruction.

The indirect jump in an 8748

;chip cannot make it across a page boundary (multiple of 256
The doubly confusing double jump used here is a way
saround this limitation.

;bytes) .

;page 3, lookup

ORG

DB

ORG

DB
DB
DB
DB
DB
DB
DB
DB

DB
DB
DB
DB

DB
DB
DB
DB

END

2F8H
ve,vl,v2,v3,v4,v5,v6,V]

table for keyboard layout
300H

' eondpy '
'tarlmgx '
‘iscfbkj '
‘huwvzq' ,1BH,20H
@8H,"'789%2] '
PDH,'456/"& '
'L1234()
'4BS=-<> !

20H,05H,0FH,0EH,04H,10H,19H,20H
14H,01H,12H,0CH,0DH,07H,18H,20H
@9H,13H,03H,86H,02H,0BH,PAH,20H
08H,15H,17H,16H,1AH,11H,1BH,28H

7FH,37H,1EH,339H,7EH,60H,SEH, 20H
00H,1CH,35H,1DH,5CH, 27H,40H,20H
3AH,31H,1FH,33H,23H,7BH,7DH, 20H
3BH,30H,25H,7CH,SFH,5BH,SDH, 28H
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Text continued from page 45:

tionally jumping to an uncondi-
tional-jump instruction (which is not
so restricted). Unconditional jumps
include normal direct jumps to any
place in program memory and
several types of indirect jumps within
the page. (For an extreme example of
this technique, look at location hex-
adecimal 0237 in listing 2, where the
mode switching occurs. Here,
subroutine KBIN is called, with the
calling routine expecting control to
return with the character-selection
code held in register 5. But if you ac-
tuate the switch to select a mode,

such as the Phrase mode, the sub-

routine calculates where to continue
execution and simply jumps there.
Structured programming hasn't
made much progress on the 8748.)

The H-Com program is arranged in
three sections, plus a lookup table.
These four modules fit conveniently
in the 8748's four pages of program
memory. The first page (page 0) is
where the code for all the various
modes of operation reside; each code
section considers itself the main
routine and calls the other sections
as subroutines. The first section of
code sets up the major modes (All
Caps, Phrase, etc.)

The second section (page 1) is the
text-transmission section. It sends the
contents of register 5 out to one or
both RS-232C channels, according to
which are active at the time. It sends
the data at the most recently selected
data rate or at the default data rate set
up by code in the first page. If the H-
Com “hangs up” waiting for a device-
ready status that never comes, you
can resume the active scanning mode
by pressing the switch.

The third section (page 2) is the
scanning subroutine. As we've seen,
it scans the rows and then columns
until you make a selection. When in
the column scan, you can return to
the row scan by pressing the switch
twice instead of once. If any position
in the first seven columns is selected,
this subroutine returns to the calling
routine with the element position (not
an ASCII value) in register R5. The
calling routine must either convert
this into a character or take some ap-
propriate action (e.g., beeping the
horn). If a position in the eighth
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(mode-select) column of the array is
selected, this subroutine disregards
the normal subroutine return and
jumps to the appropriate mode
routine.

The first half of page 3 of program
memory is the character-lookup
table. Its layout corresponds to the
character-display arrangement,
which serves to minimize access
time. If you would prefer some other
“keyboard” layout, merely change
this table.

The H-Com program does not
make use of the 8748’s interrupts, in-
terval timer, or alternate registers RO
through R3. These have been re-
served for customization of the
system to an individual user. The
alternate register set R4 through R7
is used for phrase-key storage, and
keys longer than three characters use
the high end of scratchpad memory.
Other than this, the memory above
the alternate registers is unused.

The software for this project was
written by Ralph McElroy. To encour-
age use and further development of
the H-Com and similar devices, we
are placing the software in the public
domain.

Parting Thoughts

This project has been on my mind
for some time. Its subject matter was
suggested by my meeting with Dave,
but I'm doing it now because of the
recent increase in the number of let-
ters I've received describing how dis-
abled individuals are being helped by
the speech synthesizers I've
presented in these articles.

I can guarantee that I'll continue to
investigate speech-related topics, but
specific projects like this one will re-

quire some reader feedback and sug-

gestions. I'd like to hear your com-
ments and suggestions. If there is
sufficient interest in the H-Com, I
may make arrangements for it to be
manufactured commercially. For in-
formation on its availability, contact
Intex Micro Systems Corporation, 725
South Adams Rd., Suite L8, Birming-
ham, MI 48011, telephone (313)
540-7601.

If you want to see how a research
group at Tufts University approached
the same problem, you can read an
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article in the September 1982 issue ofI
BYTE (reference 5); that issue alsoI
contained a number of articles on
computer applications to help dis-|
abled people. l

Next Month:

There are dark clouds on the horizon.
Thunder is rumbling through the hills
of central Connecticut. . . . I'm getting
worried. So next month we'll look at what
happens when electronic devices are hit
by high voltages and discuss how to pre-
vent it. W |

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

Ciarcia's Circuit Cellar, Volume I covers articles
that appeared in BYTE from September 1977 through
November 1978. Ciarcia’s Circuit Cellar, Volume
11 contains articles from December 1978 through
June 1980. Ciarcia’s Circuit Cellar, Volume III
contains articles from July 1980 through December
1981.

Special thanks to Ralph McElroy for his
contributions to this project. ’
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Teletek's
New Combo
Could Make
You A Hero!

The SBC-Il could be just the
right ingredient for your latest
concoction. The newest member
of Teletek’s family of multi-user,
multi-processing S-100 products,
the SBC-II essentially combines,
or “sandwiches” two Teletek
SBC-I’s into one board. The SBC-
It provides the capability to sup-
port two users from one standard
size IEEE-696/5-100 slave board.

The SBC-Il maintains full
performance for each user with
an independent CPU (Z80A or
Z80B), 64K RAM, Serial 110, and
FIFO communications port to
the system master. The system
integrator benefits by getting
complete support for two users
for the price of one board.

TurboDOS and MDZ
operating systems will support
combinations of SBC-I's and
SBC-II's offering system design
efficiency and flexibility never
before possible.

If you’re hungry for value
and efficiency, order an SBC-II
from Teletek. You'll love every
byte.

TELETEK

4600 Pell Drive
Sacramento, CA 95838
(916) 920-4600
Telex 4991834 TELETEK
Dealer inquiries invited.

© Teletek 1983
Circle 465 on inquiry card.
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California Hardware

New products deliver specialized functions

This month BYTE West Coast looks at three products from the Silicon Valley: Convergent Technologies’ new portable computer
called the Workslate, Intel's BPK70-4 Bubble Storage Subsystem, and the Cygnet Communications Cosystem; and one from
Southern California: bubble-memory boards for the IBM Personal Computer from Helix Laboratories.

Workslate

Monday morning. You plug a tele-
phone into the Workslate and listen
to the Dow Jones report on the
speaker phone while you're getting
dressed. Nothing earthshaking, so
you check the Workslate calendar.
Oops. There’s a 10 o'clock marketing
meeting today. The pricing-analysis
spreadsheet was prepared last week,
and a few things have changed since
then. You use the Workslate’s cal-
culator to try out a couple of pos-
sibilities, adjust a number in one of
the spreadsheet cells, and recalculate
the totals.

Driving to work. As random
thoughts cross your mind, you pull
the Workslate out of your briefcase,
turn on the recorder, and begin dic-
tating. No need to worry about turn-
ing it off. The Workslate does that for
you if you haven't used it for 5
minutes.

At the office. You hand the tape
with your notes and the new pricing
data to your secretary, sit down at
your desk, and once again use Work-
slate to call Dow jones. This time,
though, you read the current stock
quotes into one window on the dis-
play and enter the new prices into a
stock-portfolio worksheet in the other
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by Barbara Robertson

window. Because this worksheet is
set to automatically recalculate, new
totals appear on the screen whlle you

.update prices.

An alarm beeps. The screen
message tells you to “Sell 50 shares
of Quicktech.” You check the Quick-
tech cell and remember that you set
the alarm to beep if the price fell
below $25. Leaving the worksheet on
the screen, you disconnect Dow
Jones, autodial your broker, and give
him the order over the Workslate’s
speaker phone.

The alarm beeps again, and this
time the message reminds you of the
10 o’clock meeting. You slip the Work-
slate into your briefcase just as your
secretary shows up with the trans-
cribed notes and printout of the pric-
ing spreadsheet. You're ready.

The Workslate (see photo 1) is
small, lightweight, and packed with
features. A 16-line by 46-character
LCD (liquid-crystal display), 60-key
button-style keyboard, 64K bytes of
ROM (read-only memory), 16K bytes
of RAM (random-access read/write
memory), 300-bits-per-second (bps)
modem with auto-answer and auto-
dial, microphone, speaker, and a
microcassette recorder for voice or
data all fit into a battery-powered
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portable computer about the size of
this issue of BYTE. Workslate weighs
in at about 3% pounds.

Driven by Hitachi'’s 6303 micropr(ﬁ-
cessor (a CMOS version of the 8-b¥
Motorola 6800) and powered by four
AA alkaline batteries (or a nickel-
cadmium pack), the Workslate has
spreadsheet capabilities that rival
those of software packages desngned
for desktop computers. It's qulck
powerful, and sells for $895. You can
order it now from the American Ex-
press Christmas catalog and pay for
it in monthly installments with no in-
terest charges or shop later this year
at Computerland or Businessland
stores. First delivery is scheduled for
November 17.

But before you run out and buy a
Workslate, you should bear one thinf
in mind. One reason Convergent
Technologies was able to pack s0
much in such a small package is
because this machine is designed
specifically for people whose busj-
ness is numbers rather than words.
In fact, a group of 50 to 100 potential
users in this vertical market, in-
cluding bank managers, body-shop
owners, construction estimators, and
data-processing managers actively
participated in the product’s design.

-~
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At a Glance

Name
Workslate

Manufacturer

Convergent Technologies Inc.
Advanced Information Products Division
244] Mission Coliege Bivd.

Santa Clara, CA 95050

{408) 727-8830

Uses
telecommunications

Dimenslons
8Y2 by 1l by 1 inch (under 4 pounds)

Features

A l6-line by 46-character liquid-crystal display. 60-key button
keyboard with dedicated function keys and numeric keypad. 6303
microprocessor, 64K bytes of ROM, 16K bytes of RAM, built-in
microcassette recorder, built-in 300-bps modem with auto-answer
and auto-dial, clock-calendar, A/C adapter/recharger. modular
phone jack cable, 9600-bps serial-interface port, and soft case

Software

Proprietary operating system. spreadsheet. communications in-
Cluding terminal emulation, ROM templates for calendar, memo
pad. and phone list. Optional Taskware tapes (templates) range in
price from $29.95 to $49.95

Documentation and Customer Support

Software developers guides. “'Teach Me Now" and “'Teach Me
Later”” audiotapes. owners manual, exercise workbooks, reference
guide, and user newsletter; 800 ““hot line”" number for users;
return for repair service

Portable spreadsheet computations. dictation. time management.

Price
$895

Options

Microprinter: battery-powered portable plotter with four colored
pens and one roll of 4Y2-inch paper. 7 by 8%z by 1%z inches,
under 2 pounds, plugs into serial port: $250

11O box with RS-232C and Centronics port: $199
Nickel-cadmium battery pack: $29.95

Microprinter pens (four black or one each blue, green, red, and

black): $3.95

Microprinter paper {four-pack): $5.95

Although the software in ROM in-
cludes the operating system, a
spreadsheet, time and date manage-
ment, and communications func-
tions, from a user’s point of view
there is only one application: a
spreadsheet. Even the ASCII (Ameri-
can National Standard Code for In-

to look inside the machine, but we
were told there are two empty 32K-
byte ROM slots.

Writers will probably decide
against this machine because the key-
board and the software were ob-
viously not designed with them in
mind. But businesspeople, mana-

keepers, cost estimators, and a wide
range of other people will find the
Workslate very useful.

Physical Dimensions

The Workslate fits on your desk or
in your briefcase as easily as a thick
pad of paper. It's 8'2 by 11 by 1 inches

formation Interchange) terminal gers, note-takers, appointment and weighs less than 4 pounds with
emulator is built into the spread-
sheet. This is not necessarily a limita-
tion once you begin thinking of the
many uses of a spreadsheet program.

The Workslate comes with three
spreadsheet application templates
built into ROM: a calendar, a phone
list, and a memo pad (for audio or
text). Ten more templates, called
Taskware, are available on tapes for
$49.95 and under. (See table 1.) Keep-
ing the razor-blade theory of market-
ing well in mind, Convergent has
plans for 20 more tapes to be avail-
able within a year.

Serious hackers will probably la-
ment the lack of an available lan-
guage. All the software was pro-
grammed in assembly language, no
BASIC is provided, and the operating
system is proprietary and confiden-
tial. The only way to add programs
to the Workslate is to use the pro-
gramming capabilities within the
spreadsheet (see table 2) to design
new Taskware templates. As for ex-
pansion possibilities, we weren't able

Photo 1: A standard Workslate spreadsheet. White pointer arrows within the dark, inverse-
video Cell and Row label lines and the block of inverse-video on the selected cell help you keep
track of where you are. The status line at the top shows the worksheet name, the formula
for Cell D12, the percentage of remaining memory, and the date and time.
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Personal tax

Travel

Sales reporter

Business tax

1040 Form

Major Schedules (A.B.D.G)

Forms 2106. 2119, 3903
Monthly/Quarterly Withholding Analysis

Expense Reporting

a. Travel expenses

b. Client and entertainment expenses
Traveler's check log

ltinerary

Airline miles log

Foreign-currency converter

Metric converter

Account log

Commission report

Daily contact report

Expense report

inventory availability and pricing
Proposals

Rental/leasing analysis

Sales forecasting 30/60/90/quarter/year

Sole proprietor and partnership taxes
a. Standard forms

F—

Estate planning

Financial statements

Cash management

FICA

Portfolio analysis

Bond analysis

Industry analysis
Stock portfolio

$29.95 to $49.95.

Cash-flow analysis
Current-investment analysis

b. Standard schedules

Personal tax preparation !
Marketing management Advertising-expense analysis
Quarterly tax estimator
Tax-alternative calculator

Dow Jones Reporting Service

a. Price-drop warning

b. Auto-dial at Market opening or close
Annual-report analysis

Loan analysis

Summary profit report
Unrealized/realized gains and losses

Table 1: Workslate Optional Taskware. Taskware is provided on microcassette tape (see photo 3). Prices for the tapes listed range from

IRA planning and analysis
Insurance-requirement analysis
Life-insurance coverage

Personal net worth, current/projected
College-fund planner

Trust account

Balance sheets

Income statements

Owners-equity statements

Ratio analysis

Changes in working capital
Changes in cash flow

5-year comparative-income statement
Fixed assets

Product cost

Cash modeling
Investment analysis
Selected ratio analysis
Actual expenses
Cash disbursements
Cash receipts
Currency conversion
Planned expenses
Planned versus actual

Advertising response-ratio analysis
Pricing analysis

Sales analysis

Commissions

Sales forecasting

Budgets

Expenses

Sales-performance ranking

Amortization schedule
Break-even analysis
Interest expense

Loan comparisons
Personal-financial statement

I

batteries. The color is dark slate gray
with button keys in two lighter
shades of gray (see photos). The dis-
play is on the left near the top of the
machine, and a speaker and cassette
drive are on the right. The built-in
microphone fits in a barely noticeable
slit in the front of the machine. On
the right side are plugs for an exter-
nal microphone and headset and a
volume control. Two phone connec-
tors, the serial port for the optional
portable plotter (see photo 2), and the
A/C adapter/recharger connector are
in the back; the LCD brightness con-
trol is on the left side. Batteries can
be replaced by removing a small
panel on the underside of the
machine.
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Keyboard

The calculator-style button keys are
well spaced and have a nice touch.
With the help of the 10-key buffer, 1
found I could type very fast. All the
keys on the keyboard repeat.

Notice the large diamond-shaped
pointer control pad between the
typewriter keys and the numeric key-
pad. Pressing a ribbed area at the top,
left, right, or bottom moves the
pointer between cells in the expected
direction. Within a cell, data is
entered by typing and edited by
backspacing and retyping. However,
in the edit mode, the pointer-control
pad can move the cursor across char-
acters for selective editing.

Five function keys at the top of the

www americanradiohistorv com

keyboard have green labels identify-
ing them as Calc, Finance, Memo,
Phone, and Time. Memo, Phone, and
Time are spreadsheet application
templates. Calc splits a display into
two windows, with the lower win-
dow functioning as a calculator.
Finance produces sets of software
keys that help you calculate deprecia-
tion, loans, and net present value.

All the software templates have fiv%e
softkeys (called “action keys” in thle
Workslate) at the bottom of the dis-
play that correspond to the keyboard
function keys. When no softkeys are
displayed, a function key calls up its
labeled function. When softkeys are
displayed, the corresponding func-
tion key calls into action a softkey
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function. However, with the use of
the green Special key (at the bottom
of the keyboard), the labeled func-
tions can always be accessed.

The photos show that green labels
are assigned to many keys other than
the function keys and that green
characters are next to some of the
keys. Pressing the Special key along
with a second key produces the
result labeled in green next to the sec-
ond key.

A row of dedicated keys on the left
side of the keyboard includes the
On/Off control and the traditional
Shift key. The Cancel and Options
keys work with the software. Cancel
rescinds a command or returns you
to a previous layer of softkey func-
tions; Options calls up three sets of
softkey commands, including an
On/Off toggle for the keyboard click.
{More on these options in the soft-
ware section.)

The Worksheet key to the right of
Options is used to move between
worksheets. Pressing this key pro-
duces softkeys labeled with work-
sheet names.

The familiar Return (or Enter or
left-legged arrow) key has been
moved to the bottom row (to the right
of the space bar) and relabeled Do It.

The numeric keypad, to the right
of the typewriter keyboard, has num-
bers 0 through 9 and dedicated keys
for addition, subtraction, multi-
plication, division, decimal point,
and calculation (formula or =). A
variety of other characters often used
in formulas, such as parentheses,
brackets, and less-than and greater-
than signs, appear on the keypad in
green and can be accessed with help
from the Special key.

The numeric keyboard can be re-
configured as a telephone keypad
rather than a calculator by using one
of the Options softkeys, and Con-
vergent Technologies provides an ap-
propriate overlay.

People who make their living with
typewriter keyboards rather than
numeric keypads will find this key-
board inconvenient. A typewriter it
isn't. The Return key, period, and
apostrophe, for example, are in the
wrong places, and there is no right
Shift key. However, this keyboard

Photo 2: The Workslate options. The battery-powered plotter can form 40 to 80 characters
in four colors on a line or print them sideways for extra-wide spreadsheets. The Metric con-
verter template on the screen comes on the Travel Taskware tape.

should be fine for two-finger typists
and occasional note-takers.

Display

The 16-line by 46-character LCD
was designed by Convergent Tech-
nologies and built in Japan by a com-
pany Convergent Technologies won't
identify (it’s neither Sharp nor Ep-
son). The software uses the top line
of the display as a status line telling
you the name of the worksheet, the
contents of a cell, the percentage of
memory remaining, and today’s date
and time. (Remember, there’s really
only one application—you're always
in a spreadsheet program.) The
status line may also contain a phone
icon, an alarm message, and a tape
counter if appropriate. The bottom
three lines are used for the softkeys
(lines 15 and 16) and system
messages or prompts (line 14).

The display is easy to read, and
contrast can be adjusted. With a dis-
play size of more than half that of a
desktop monitor, several spreadsheet
rows and columns can be viewed on
the screen at once. Scrolling is by line
or page.
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Microprocessor

The Workslate uses the Hitachi
6303 microprocessor, a low-power
CMOS (complementary metal-oxide
semiconductor) version of the 8-bit
Motorola 6800. This central processor
was chosen for its ability to move
blocks and its onboard 1/O ports.
Clock speed is 1.228 MHz.

Memory and Power Supply
The Workslate comes with 64K
bytes of ROM and 16K bytes of RAM.
One spreadsheet with 16K bytes of
data or up to five spreadsheets with
a total of 16K bytes of data can be resi-
dent in RAM. The amount that can
be stored in RAM depends on actual
data entered into a spreadsheet, not
the number of cells in the spread-
sheet. The 16K bytes of stored data
could, for example, be in 1000 cells,
each with 16 bytes, or in 2000 cells,
each with 8 bytes. RAM memory is
saved whether the machine is on or
off. Power can be supplied with four
AA Dbatteries, an external A/C
adapter/recharger, or an optional
nickel-cadmium power pack. One
backup button battery protects
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memory for up to two months. Warn-
ing messages indicate when to replace
main and backup batteries. The max-
imum power requirement is 1 watt.

Standard microcassette tapes pro-
vide external storage for audio and
digital information. The built-in dual-
track microcassette recorder from
Olympus can store 30 minutes of
audio or 5 worksheets (80K bytes) on
each side of a tape. Normally, audio
is stored on one side of a tape and
digital information on the other.
Worksheets, however, can have 1
minute of voice annotation on the
same side of a tape. Users can listen
to this recording while worksheet
data is being loaded into RAM. A
typical 16K-byte spreadsheet can be
loaded into RAM in about 60 sec-
onds. The transfer rate to tape is 2400
bps, and data is stored in a density
of 2560 bits per inch (bpi).

Communications

Both voice and data communica-
tions capabilities were given very
high priority in the Workslate design.

The machine comes with a 300-bps
internal LSI (large-scale integration)
modem and can dial in Touch-Tone or
pulse mode. The Workslate comes
with a phone cable and has two
phone plugs in the back. Workslates
can be plugged into a standard
modular telephone jack or connected
in series between the wall and a stan-
dard telephone.

The Worksiate comes
with a phone cable
and has two phone

plugs in the back.

In data mode, modem/phone func-
tions include auto-dial, auto-answer,
manual answer, manual originate,
acoustic coupler, and data-to-talk
mode-switching. Voice mode gives
you auto-dial, auto-answer with
taped message, manual voice answer,
speaker phone, call holding, conver-
sation recording/playback to phone,
and talk-to-data mode-switching. The

Workslate can answer the phone an
play a message tape, but it can’t
record phone messages. Chances are,
though, you would keep the machine
with you rather than use it as a tele
phone answering machine.

Communications can be unat-
tended. Terminal configurations in-
clude XON/XOFE DTR/CTS (with an
optional I/O box), or “no” hand-
shake; even, odd, zero, one, binary
(for receiving 8-bit code) or no pari-
ty; character echo on or off; and line
termination with crlf, cr, or lf
Acoustic coupler, answer- -back
password memory, send/receive
security, and single-keystroke
transmission of user-defined strings
are also available. Worksheets are
represented in 7-bit ASCII; 8-bit
codes (such as line drawings) are sent
masked down to 7 bits and surround-
ed by tildes.

The serial port can be used for
9600-bps direct-connection dati
transfers. An optional I/O (input/out;
put) box ($199) plugs into this port
and provides 300-, 1200- , or 9600-bps

e

Business
Scientific
Data

M Applied
Statistics
o MiCros

Softkit # 2

Plotting

Data Plotting Software for Micros- This 232 pg book/disk package contains
18 programs in BASIC for processing and plotting data: Histograms, pie charts,
log plots, regression, statistical analysis, curve fitting, barcharts, stock market
charts, 3D views of surfaces, data management, applications to science,
engineering and business.
Special features include writing text over graphics, automatic scaling and
axis labeling, automatic replotting when data is changed.
Book contains program listing in Applesoft BASIC with theory, equations and
full documentation. Disks contain same programs in Applesoft BASIC or IBMpc
BASICA. Use the programs as-is or modify and combine for your own special
applications.
Please send [JBook- $30.50

OApplesoft Disk- $19.95

CJIBMpc BASICA Disk- $19.95

Name.
Address
City/State/Zip

O chack enclesed O visa/mastercerd
card no. date.

call (617)934-0445 for faster dollvery

&KERN PUBLICATIONS @ P.0. Box 1029BN @ Duxbury, MA 02332A KERN PUBLICATIONS @ P.0. Box 1029BN @ Duxbury, MA 02332 J

Softkit # 7

Applied Statistics for Micros- Tnis is a package of professional level
statistics programs for use in business, science and engineering. Book contains
program listings in BASIC alongside theory and documentation. Optional disk
contains same programs in BASIC.

Book gives clear, easy-to-read tutorial on errors, statistical distributions,
hypothesis tests, variance, covariance, regression, response surfaces and
time series. 22 programs calculate normal, chi-square, t and F distributions;
variance with randomized blocks, Latin squares, factorials, response sur-
mation. Also programs for hypothesis testing, sorting and smoothing. Numerous
practical applications.

Assumes no prior knowledge of statistics. Used as a text for years at a leading '
university. '

DBook- $38 ' '

Please send:
OiBMpc BASICA Disk- $26 [l Applesoft Disk- $26 [JCP/MB86 Disk- $26
Name.
Address
City/State/Zip
O check enciosed O visa/mastercard
card no. date

call (617)934-0445 for faster dollvory
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communications. Convergent Tech-
nologies is currently working on soft-
ware that will run on its other ma-
chines as well as on the IBM Personal
Computer to facilitate data transfer
from Workslate to those machines.

Printer

The optional ($250) battery-
powered portable plotter connects to
the serial port and plots worksheets
at a rate of about 8 characters per sec-
ond. The Microprinter is 7 by 8'2 by
1'2 inches and weighs less than 3
pounds with batteries. It's powered
by four AA alkaline batteries or a
nickel-cadmium pack, has an A/C re-
charger, uses roll paper, and comes
with four colored pens. (Negative
numbers print in red.) It can print
40-character lines, 80 characters in
condensed mode, or 90-degree side-
ways characters for extra-wide
spreadsheets. The printer is based on
the pen mechanism developed by
Alps, a Japanese corporation, but
manufactured by Convergent Tech-
nologies.

The optional I/O box has RS-232C
and Centronics ports and can be
used to connect letter-quality or dot-
matrix printers to the Workslate.

Software

The operating system is pro-
prietary, multitasking, and invisible
to the user. Multitasking lets you
work with spreadsheet data while
you’re on the phone, printing, or

The operating system
is proprietary,
multitasking, and
invisible to the user.
e ——y
loading or saving data. You can create
your own spreadsheet forms using a
blank worksheet or start with one of
the three ROM templates: memo
pad, phone list, or time/calendar.
The ROM templates are always
available through the five function
keys. If a displayed softkey label
doesn’t correspond to the matching
function-key label, you just press the

Special key and then the particular
function key.

Each ROM template has its own set
of softkey functions. Memopad is
used for audio or text and includes
record, stop, play, forward, and
reverse functions for controlling the
tape. The default column width in
this template is set at 40 characters for
note-taking. Text is entered one line
at a time; there is no word wrap. The
contents of a cell (one line of text) can
be moved to an edit line for word-
processing functions such as insert-
ing characters.

The Phone List template controls
communications. Softkey functions
include dial, answer, speaker, ter-
minal, and hang-up on the top level.
Selecting “terminal” brings up pause,
send, receive, talk, and hang-up soft-
keys. The Workslate draw option was
used in this template to create divi-
sions between columns. Column A,
titled Name, is 15 characters wide;
Column B is a vertical line (draw
character) 1 character wide; Column
C, Phone Number, is 13 characters

(Graphics
for the

IBMpc
Apple i

Softkits # 5,6

~

Softkit # 8

Designeran |

This is a professional 3 dimensional graphics design program. With Doslgnor”

\
/Euiumr: L ]

hS2

=D =0 &7

This is a spectacular collection of graphics programs for the IBMpc and the
Apple |l or fle. It contains more than 80 programs in BASICA. They're listed
beside theory and equations in a 280 page self-teaching guide. An optional
‘program disk is available.

These programs will show you how to write your own 2D and 3D graphics
software and they will give you many useful, ready-to-run graphics routines
to incorporate in your own software.

Programs are menu driven and modular. They show how to use elementary
graphics commands and do 2D and 3D translation, rotation, scaling, clipp-
ing, windowing, hidden line removal, shading, perspective, hi-speed anima-
tion, with applications to science, business, engineering and games.
Adopted as a text in many leading universities. We know you will be pl d

you can interactively create 3D drawings on the screen, rotate in 3 dimen-
sions, enlarge, view in perspective, store on. disk, recall and update.

Run De:lgnorm- a cursor appears on the screen with a set of 3 dimensional
coordinate axes. Move the cursor around in 3 dimensions identifying node
points, lines and points defining curves. Curves fit through points using a
cubic spline algorithm. See your 3D picture being created on the screen
X,y,z coordinates are displayed as the cursor moves. Then enlarge, rotate,
store your 3D picture on disk, recall and modify.

The picture stored on disk is a text file of node x,y,z coordinates and the
lines and curves comprising the 3D object. Intertace Do:lgnerm to other pro-
grams through this disk file. Use Dulgnorm as a graphics pre-processor for
your own applications software.

Please send:
[JIBMpc Book- $30.50 [11BMpc BASICA Disk- $21.50
CJApple Book- $30.50 ([JApplesoft Disk- $21.50

Name
Address
City/State/Zip
[0 check enciosed O visa/mastercard
card no. ___expiration date

c;ll—(—617)-934-0445 for faster delivery

KERN PUBLICATIONS @ P.0. Box 1029BN ® Duxbury, MA 02332 AKEHN PUBLICATIONS @ P.0. Box 1029BN @ Duxbury, MA 02332 J

s supplied on disk in machine language with a user’'s manual.
Pertect for CAD/CAM applications.

Please send [JApple Designer*-$85

CJI1BMpc Dasigner®®- $85

Name
Address
City/State/Zip
[J check enclosed [J visa/mastercard
card no explration date.

call (617)934-0445 for faster delivery

Circle 256 on inquiry card.
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Photo 3: The Workslate's calendar is resident in ROM and can be assigned to any Worksheet
with the Time function key. The user-modifiable template has formulas for a two-week calen-
dar. Reminder alarms can be set for any appointment. Battery power keeps RAM memory
active, and a backup battery provides an extra two months of memory protection.

wide; D is again a vertical line; and
E, Company, is 10 characters wide.

The Calendar (or Time) template
(see photo 3) is designed to hold a
two-week calendar. Column A is
used for morning times, B for dates
and date formulas, C for afternoon
times, and D for the day of the week.
Date arithmetic is built-in so that
when a current date is typed in to cell
B1, the Workslate calculates the re-
maining dates. The softkey functions
are alarm, date, set time, timer, and
reset. When the “timer” function is
set, the Workslate tracks the length
of a phone call. You can then enter
this time into a client billing spread-
sheet.

ROM templates can easily be modi-
fied by a user and their softkey func-
tions can be assigned to any work-
sheet. Worksheets can use 128 col-
umns and 128 rows; however, the
maximum spreadsheet size is 1000
cells. Worksheets without ROM
templates attached can be Standard
(no softkey labels assigned) or
Finance (financial formula softkeys
assigned). Cells can hold words,
numbers, dates, times, formulas, or
“draw” characters.
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The depth of the spreadsheet capa-
bility belies the size of the computer.
More than 40 formula functions (see
table 2) are available for any cell, and
more than 30 editing/formatting op-
tions can be accessed by pressing the
Options function key at the bottom
of the keyboard.

There are two methods of entering
formulas. In the interactive mode, the
system builds formulas such as
average, minimum, maximum, total,
and copy cell for you depending on
the softkey selected. You can enter
your own formulas in direct entry
mode. Cell references may be specific
cells, a number of individual cells, a
range, or any combination. Relative
cell references are entered by point-
ing to a cell. If a relative reference
changes, the worksheet is auto-
matically readjusted.

Options are organized into three
sets of five, each selected by using the
function key corresponding to the
softkey label. Each set of options has
additional layers of softkey functions.
Within this structure you can sort col-
umns of data in ascending or de-
scending alpha or numeric order;
copy, move, delete, and format data
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in cells; draw lines and boxes using
and expanding ASCII characters
(photo 2); recalculate a worksheet;
specify printer-pen colors and
margins; set communications pro-
tocol and password protection;
change column width; and create or
link vertical and horizontal windows.

The Workslate has no Help func-
tion. The project team decided at the
beginning that the software design
would have to be understandable
without additional on-screen help.

Designing the Workslate |

The Workslate’s design reflects an
enormous amount of end-user inter-
action during development and the
company’s intention from the begin-
ning to design a machine to do a few
specific tasks very well.

Matt Sanders, vice-president and
general manager of Convergent Tech-
nologies’ new Advanced Information
Products Division, said the project
began for him about a year and a half
ago. At that time, as the sole
employee of the new division, he was
charged with developing a computer
for the low-end market. His first
responsibility was to develop pro-
posals for the next generation of
machines. He began researching the
project by wandering through corpo-
rations and from one small “Main
Street” business to another asking
people what they were doing with
their computers.

It became obvious to him that
while clerical and administrative peo-
ple were using word-processing
functions, managers and proprietors
were using spreadsheets. In addition|
this latter group of business profes-
sionals spent much of its time on the
telephone and managing its calen-
dars. While the managers were in-
terested in communications to larger
machines and databases, they were
not at all interested in word process-
ing. Sanders became convinced that
an electronic-spreadsheet machiné
with integrated time-management
and communication functions could
be designed and targeted specifical-I
ly for this audience. (This decision to
build hardware and software in
tandem, starting from the ground up,
probably accounts for some of the
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Workslate’s surprisingly quick pro- _——ﬁ
cessing speed.) $ Puts dollar sign at beginning of formula result. Does not convert to dollar
decimal position.

Sanders’s second responsibility

@ Specifies cell reference to be absolute, not relative.

and what he found the hardest part Abs Returns absolute value of argument. Single parameter is numeric value, cell
of the project was hiring the project reference, or formula. o
team. He said you begin S 2] i ACRS Acqelerated depreciation. Calcuiates depreciation value based on number of

X X i periods, percentage rate, cost, investment-tax-credit percentage, and period
sion of the team and the machine in number. Any value may be cell reference.
your mind, but once you begin hir- Alarm Sets date gnd time wheg alarm srlmuld activate. Alarm may be set to beep
. . , when conditions entered in formula are met.
Ing people,“y - flr,ld you re'! complete- And Returns logical value true if all specified argument values are true. Other-
ly wrong. “You hire the first person wise, returns false. Argument entries must be logical values.
and suddenly it's not your product, Average Calculates numerical mean average of all cells contained in given argument.
s If no numeric cells are in the list, the average is zero.
it’s the “,VO of yours. Then y Ol,l look Count Returns number of cells that contain numbers or formulas that evaluate to
for the third person. The result is that numbers in a specified area.
the product gets better and changes Date Value of cell is equal to current system date when recalculation is performed.

. . ” There are no parameters for this function.
rlght i front of g ou.r eyes. The Ultra Decline Declining balance. Indicates specific depreciation value based on number of
team (as the project came to be periods, percentage rate, book value, and period number.
called) is composed of people hired Delay Number of seconds to delay the system from sending information.

. Dial Dials the number supplied. A second parameter determines the nature of the
SRy from Savin, 'Texas Instruments, call, talk, or data. Default is 'talk'" if no parameter is supplied.
Motorola, Atari, and Hewlett- Futrvalue  Calculates future value in interest calculations based on percentage rate,
Packard. periods, payment, and present value.
: . GoTo Moves pointer to a specified cell reference.

i The Ultra team starte'd by takmg its If Describes logical value, then value, and optional else value.
ideas on the road, testing the Work- Index Returns value of cell selected by a relative numeric subscript reference
slate concept with groups of poten- within a specified range of cells (area and single cell reference). The result is

: : the contents of that cell.
tl,al end users lf‘ New York, San Fran Int Integer. Returns argument as a whole number. Calculated as nearest whole
cisco, and Chicago. These one-day number less than the value entered.
brainstorming sessions evolved into IsErr Returns the logical value true if argument is any of the error values.

: . : _ Keep Requires four parameters. First describes where incoming information should
an ongoing interaction. Local me'm' be stored in a worksheet. The next three describe the exact location of infor-
bers of the users group have partici- mation as it would display in terminal window in terms of beginning line
pated ona weekly basis, stopping by number, starting character position, and number of characters per line of the

< . area to be kept.
Cpnvergent Technologles offices Line Replicates a specific character a specific number of times.
nights, weekends, and at lunch time LookUp Searches for arguments in first row or column of area reference as table.
to try out the latest software and Returns contents of the cell from the last row or column of table. Numeric
: _Ad; value and range parameters are required.
hardware'! d'e51gns. Long distance Max Produces largest arithmetic value in area specified. Area may be specified
communications have been kept up by a list or range of cell references.
through newsletters, questionnaires Min Produces the least arithmetic value in area specified. Area may be specified
" . . . by a list or range of cell references.
(“Rate the fo,llo‘,”‘r,}g 10 functions in Returns remainder of dividend divided by divisor.
order of priority”), and exercises NPV Produces present value of a series of periodic future receipts, given a dis-
(“Imagine you're a copywriter count rate. The two parameters are percentage rate and list.
s : 1" Not Returns the opposite of the logical value argument.
descrlbmg this product' )‘ Or Returns the logical value true if any value in the list is true.
Karen Toland, marketing manager Payment  Calculates the amount of payments based on periods, percentage rate, pres-
for Convergent Technologies, acted as ent value, and future value. .
a liaison between the user groups PresValu Calg:ulates present value in interest caiculations based on percentage rate,
periods, payment, and future value.
and the software-development team. Round Rounds a value to the number of digits specified.
She noted that being able to cite ac- Send Transmits a string of information. Used in sign-on functions.
tual examples from end users gave Straight sgzg;hgggepc;?ig?ﬂEﬁge(r:alculahon based on periods, book value, salvage
her additional support when she was SumYears Sum of the year's depreciation calculation based on periods, book value,
bargaining for changes with software salvage value, and period number.
Total Calculates the total amount of area specified.

ERGINECES constramed' by 64K by = WaitFor Waits for a specified string to be sent to the system.
of ROM and aggressive schedules. or - Pause

End users were no longer invisible. / Date
They were in the next office. The P Ig's‘: than
result of this iterative process is evi- > Greater than
dent in the simplicity and depth of = Equal to
the software, in labels such as Do It * W0 e} (9
j : % Percent
assigned to dedicated keyboard func- <= Less than or equal to
tion keys, the use of softkey labels, >= Greater than or equal to

a'nd the mtegrahon of commuruc'a- Table 2: The Workslate includes more than 40 function formulas that can be used in a
tions and time management within direct-entry formula mode.

spreadsheet applications.
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Trends

It will be interesting to watch the
development of portable computing.
The Workslate machine comes to
market a short time after the intro-
duction of the first battery-powered
portables and points in a direction
different from that of the full-
functioned Dynabook concept that
the Gavilan and Grid portables try to
approach. The concept of designing

~a machine specifically to handle the
most important tasks for a particular
segment of the population could easi-
ly be carried into other areas. An ob-
vious choice would be to target a
machine for people who work with
words. It wouldn't be a surprise if the
Workslate team began putting its
energies into designing a “word”
slate or perhaps a slate for students,
doctors, or architects.

In last month’s BYTE West Coast,
Trip Hawkins of Electronic Arts said
that one reason he built Electronic
Arts on the model of individual pro-
ducers and artists was because the
framework of large corporations often

inhibits the quick development of in-
novative products. Indeed, as you
look through this month’s BYTE, it
becomes apparent that the only way
IBM Personal Computer peripheral
and compatible manufacturers can
keep their edge is if they can move
faster than IBM.

Convergent Technologies, primar-
ily known as a manufacturer of mul-
tifunctional workstations for the
OEM (original equipment manufac-
turer) market, took a radical, if not
entirely new, approach when it sent
Sanders on his mission. The Ultra
team had the best of both worlds. Its
members had the advantage of “start-
up” enthusiasm and corporate finan-
cial backing. The entire Workslate
project took little more than a year.

The fate of the Workslate will be
due at least in part to the contribu-
tions from end users drawn into the
product design early in the project.
Sanders called the Ultra team a
“talented group of software engi-
neers, marketing, human-interface,
and testing people all working as a
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team on behalf of the end users” He
said that a clinical laboratory ard
cognitive psychological approach
rather than an interactive approach to
design probably would have resulted
in a different product—perhaps a
more efficient one. But Sanders went
on to say that the company decided
it was going to have fun. “We did it
grass roots. We wanted to do it
interactively.”

If the Workslate is a resounding
success, it’s possible that other com-
panies will borrow Convergent
Technologies’ idea of small design
teams working directly with potential
users to design products specifically
for vertical markets. !

Intel’s BPK70-4 Bubble Storage
Subsystem

Whatever direction the portable
computing field takes, it will un-
doubtedly be influenced by Intel’s re-
cent announcement of a price drop
for its BPK70-4 1-megabit (128K-byte)
Bubble Storage Subsystem.

Bubble-memory storage falls some-
where between RAM and disk stor-
age in application. Like RAM, bub-
bles offer compact, solid-state read/
write memory storage, but they're
much slower. Bubble memory is six
times faster than floppy disks with
one-third the power requirements
and 1000 times better error rates, and,
like disks, the memory is nonvolatile.
But until now, bubble systems have
been too expensive for wide applica-
tion such as mass-storage memory.
As a result, bubble memory has often
been the forgotten stepsister in the
microcomputer industry.

Intel's 1979 price for its bub-
ble-memory system was a whopping
$2500. Today’s volume price for the
Bubble Storage Subsystem is $199 (in
production lots of 5000), and a two-
step, two-year price-reduction pro-
gram will drop the tab to a guaran-
teed $99 (for lots of 25,000) by the
fourth quarter of 1984. That will mark
the first time bubble memory will
cost less than $100.

With a BPK70-4 system you get 1
megabit of nonvolatile, solid-state,
read/write memory and a mean-time-
between-failure rate of 40 years w1th
a system operating continuously at'a

Circle 21 on inquiry card. ee=p
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Analytical dala display ® Mathematical functions ® Geo-
meliic patterns ® System/component characternstic
display e Statistical charts ® Workflow diagrams ® Per-
formance graphs ¢ Organization charts ¢ Creative
graphics ¢ Personal achievement charts Instruc-

The new AMPLOT-Il. on computer command. can
automatically produce hard-copy, 6-color business of
engineering graphics in minutes. Designed for the end-
user and OEM applications, its high pen speed. aulo-
malic pen retrieval and high resofution assure fast.
accurate 10" x 14" plots. Compatible with most per-
sonal computers. the AMPLOT-Il is economically
priced at only $1299.00 retail. Juslt circle the reader

tional/reference diagrams service number for complete engineering details
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Photo 4: The 4-megabit Helix bubble-memory board plugs into an IBM Personal Computer slot for quiet, nonvolatile mass storage. The
Helix PCBM is switch-selectable (on-board ROM BIOS bootstraps DOS from the bubble or floppy disk) and is configured as a fixed disk.

temperature of 55 degrees centigrade.
Average access time is 40 millisec-
onds.

The “subsystem” consists of a 7110
1-megabit bubble-storage device ac-
companied by a set of Intel’s LSI sup-
port chips that run the storage unit
and interface with the micropro-
cessor. The set includes a 7220-1 con-
troller, a formatter/sense amplifier,
current pulse generator, and driver
circuits. The bubble-memory sub-
system can operate in parallel for
faster memory transfer or multi-
plexed for low power consumption.
A software program acts as a conduit
for information between the bubble
system and the external system.

An additional controller, the
7220-4, which supports up to eight
BPK70-4 Bubble Storage Subsystems,
can be purchased separately and is
also being reduced in price.

The next price step for Intel is a tar-
geted $150 tab by 1986 for its 7114
4-megabit bubble system. The 7114
will be compatible in form and func-
tion with the 1-megabit kit for easy
upgrade design paths. By that time,
a new generation of bubble devices,
built around the 16-megabit bubble,
should make its first appearance.

Because of their high price, reli-
ability, and immunity to environ-
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mental stresses, bubbles have been
used primarily for mass storage in
military, manufacturing, and indus-
trial applications. They’ve found
homes in battlefield command and
communications terminals, factory-
floor robots, aircraft navigational sys-
tems, and numerical control ma-
chines for machine-tool manufac-
turers.

A bubble’s
nonvolatility eliminates
the need for backup
batteries and lowers
the power
consumption.
e e,
Price reductions to less than $300
per unit in 1982 have helped bubbles
move into point-of-sale and banking
terminals and portable computers,
notably the Grid Compass (with 3
megabits of bubble memory) and the

Teleram.

Bubble memory has many advan-
tages over tape and disk storage for
portable manufacturers and users. A
bubble’s nonvolatility éliminates the
need for backup batteries used to
protect RAM memory and lowers the
power consumption. (The Teleram
uses power cycling techniques to

www americanradiohistorv com

shut off power to the bubble when it
is not accessed.) With no moving
parts in the system, problems caused
by dust, vibration, shock, and wide
temperature ranges disappear, reduc-
ing mainténance problems and in-
creasing reliability. In addition, be-
cause the system is protected with a
sleeve of magnetic shielding material,
it can be used in the vicinity of strong
magnetic fields without damage. The
density and compactness of bubble
systems make 128K bytes of mass
storage easily possible in a briefcase
computer, and the absence of disk
drives reduces a portable’s weight.

Grid’s solution to the problem of
how to load programs into a com-
puter that (initially) didn’t have a disk
drive was to have Compass owners
use the built-in modem to load pro-
grams over telephone lines from a
Grid central computer.

Loading programs is not a prob-
lem, though, when bubbles are used
in networked office systems. In this
type of system, bubbles can provide
a large amount of working storage for
application programs and data load-
ed from large computers into
workstations that may or may not be
portable. It's possible that we'll see
portable workstations plugged into
an information network during the
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The Professional’s Editor for Program Development, Word Processing, Source Code Translations

EXPECT A LOT/mVEDI

Widely acclaimed as an editor, VEDIT has evolved to
be much more. Only VEDIT offers the combination of a
versatile full screen editor integrated with a powerful
command language based on TECO. For the first time
you'll be able to perform complex, yet useful, text
manipulations that are virtually impossible with other
editors or word processors.

VEDIT is completely customizable -- it easily
configures to your favorite keyboard layout. Use any
function or cursor key you wish. Plus, our total
commitment to hardware support ensures that VEDIT
will be perfectly matched to your individual needs and to
any microcomputer you are ever likely to own.

VEDIT cuts programming time in

Reviewers’ Comments

‘The performance of this product is nothing
short of outstanding!’

"VEDIT is a ‘virtual’ text editor. The amount
of memory in your computer does not limit
the size of the file you can edit.’

‘VEDIT acts just as its advertising and
documentation claim, with no unexpected
errors or other problems. If anything, the
advertising claims for this product are
understated.’

Tim Daneliuk, InfoWorld - May, ‘83

half - with multiple file handling,
macro capability and special features
for Pascal, PL/1, 'C’, Cobol, Assem-
bler and other languages. And it can
help with source code translations
(example ZILOG to/from INTEL
translator macros are included). A
complete line of translators will be
available soon.

Word processing is a snap with
word wrap, paragraph and print
functions. Command macros free
you from tedious search/replace

operations. Hundreds of search/rep-
lace on dozens of files can be per-
formed by VEDIT without waiting or
intervening

Expect a lot from VEDIT. Its per-
formance and our support will make
it the best software you will ever buy.

True Full Screen Editing

Edit Files One Disk in Length
Automatic Disk Buffering
Compact (Only 16K) and Fast
Display of Line and Column

lext Move and Cop
10 Scratchpad Bufters

Directory Displa

Load, Save Bufters on Disk
Powerful Command Macros

“VEDIT's ‘visual' mode, where you will spend
most of your time, has a multiplicity of
valuable one-or-two-keystroke commands
which make it very easy to enter and modify

text.’ . .
¥ Frederick Zimmerman, Sextant

- Fall, 83

‘VEDIT’s by all odds the most flexible
programming editor I've ever seen.’

‘One of its best features is multiple buffers;
that is, you can store chunks of programs in
various places and pull them out into your
main file when needed.’

Jerry Pournelle, Byte - September, ‘83

Change Disks While Editing
Word Wrap. Format Paragraph
n §

150 Page [ndexed Manua

Waartup Lomm nd e

Set/Goto Text Markers
Undo” Key w0 Restore Line
Automatic Indent; Undent
Adjustable Tab Positions
Repeat Function Key

Edit Additional (small)
Files Simultaneously
Insert Another Disk File
Unlimited File Handling
Recovery from ‘Full Disk

Menu Driven Instaliati
Program CRT" Function Keys
Support Newest CRT terminals
Flexible Memory Map Support
Customizable heyhoard Layout

VEDIT is available for virtually every 8080, Z80
or 8086 microcomputer and operating system made -
CP/M, CP/M-86, MSDOS & PCDOS. To order, please
specify your computer, operating system, disk format

VEDIT - Disk and Manual

8080,Z80orIBMPC ... ... ... ... ... $150 v
CP/M-860tMSDOS .. ..o\ $195 _Jm
ManualOnly ...................... $18 —~

CP/M 5 & regsiered rademark of Oigtal Research Ine MSDOS s 2 trademark of Micrwok  1BM s 2 trademart of
mmuum Business Machines. Quatss from inkWork eeview Coyprght m;bympuwmmmnum asubsdiary of

W Commusucations, In., Framingham, MA - Reprinked from Inko®orkd Quotes from Byse revaew Copyright 1983 by Bye
Pubhmm Inc Quous from Sextant review Copymight 1983 by Sextant Publishung Co.

CompuVie
PRODUCTS, INC.
1955 Pauline Blvd., Suite 200 Ann Arbor, Michigan 48103 . (313) 996-1299 Telex - 701821
Orders: P.0. Box 1349, Ann Arbor, Michigan 48106
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day and riding home in a briefcase at
night.

Helix PCBM

Helix Laboratories of San Diego,
California, has announced the first
bubble-memory board for the IBM
Personal Computer (photo 4). The
4-megabit Helix PCBM uses four In-
tel 7110-4 1-megabit bubble memories
and offers 512K bytes of nonvolatile,
high-speed mass storage for the IBM
PC. Its operation is completely silent
and several times faster than a flop-
py disk. The 4-megabit Helix PCBM
will retail for $1500, and a 2-megabit
(256K-byte) board will cost $1000.
When Intel’s price reductions go in-
to effect in 1984, bubble memory will
become highly competitive with
RAM disks—comparable in cost,
slower, but nonvolatile.

The Cygnet Communications
Cosystem

Cygnet Technologies of Sunnyvale,
California, introduced the Cygnet
Communications Cosystem at the
IBM PC Faire in San Francisco in
August. The Cosystem (see photo 5)
takes up a little more space than a
telephone but provides a much
greater range of communications.
The Cosystem is designed to work
concurrently with a personal com-
puter—at first release, the IBM PC.

The Cosystem contains its own Z80
central processor and 90K bytes of
RAM, including 64K bytes of battery-
backed CMOS RAM for storing
messages. While the user performs
normal operations on the PC, the Co-
system will perform background
communications—automatically re-
ceiving or sending messages. The
Cosystem automatically dials tele-
phone numbers from a directory of
400 names. If a number is busy, the
Cosystem will automatically redial it.
A built-in text editor permits compos-
ing messages, a calendar/clock pro-
vides for scheduling appointments
and receiving automatic reminders,
and communications management
provides unattended sending and re-
ceiving of electronic mail, including
distribution lists and copies to listed
parties. Communications software
emulates 15 common terminals and
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Photo 5: Thg Cygnet Communications Cosystem works with an IBM Personal Computer (and
some compatibles), extending the PC's communications capability by providing simultaneous
voice and data communications, unattended automatic electronic mail, automated database

access, and intelligent telephone features.

supports file transfers and attach-
ment of data files such as spread-
sheets to electronic mail. The Cosys-
tem permits simultaneous spoken
and textual communications and
three-way teleconferencing. PBX
functions are also included.

With a built-in 1200-bps 212A
modem, the Cosystem costs $1845.
With a 300-bps modem, the price is
$1495. A speaker phone costs an ad-
ditional $150.

That’s a fairly high price, but when
you consider all the features that the
Cygnet Cosystem provides, the price
seems more reasonable. Its features
include a telephone, an auto-dial/
auto-answer modem, sophisticated
communications software, concur-
rent operating system capabilities, a
data buffer, and PBX (private branch
exchange) functions. The only other

www americanradiohistorv com

feature that you might need is a
voice-synthesis module that could
politely tell unwanted callers that you
were “in a meeting.”

One of the nicest things about the
Cosystem is that you apparently can
interrupt work in a program on the
PC, answer a telephone call (voice or
data) on the Cosystem, and then
return automatically to your previous
place in the program. The Cosystemq
thus offers personal computer
owners an easy way to move into
some very sophisticated telephone
management and electronic commu-
nications. And all of this is accom-
plished without tying up the com-
puter’s central processor.®

Barbara Robertson, a West Coast technical editor
of BYTE, can be reached at McGraw-Hill, 425 Bat-
tery St., San Francisco, CA 94111.
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The Latest from Chaos Manbr

A discussion of disk formats leads this month’s foray into microland

As Alice said, things flow here so.
If that's true in microland, it’s par-
ticularly so here at Chaos Manor. We
try to stay out at the edge of what's
happening. It's not always easy. One
thing I've always insisted on is the
best possible software, particularly
for operating systems. I hate it when
systems crash with text in them.

Alas, it's not easy for users to
understand what’s going on inside
the operating system. Digital Re-
search’s new CP/M documentation is
greatly superior to the gibberish it
used to publish, but the intricacies of
the CBIOS (customized basic input/
output system) can be arcane indeed
and are usually well beyond me.

Fortunately, I don't have to know all
these things. We've had Tony Pietsch.
The good news is that Bill Godbout
has put Tony to work doing software
for Compupro; by the time you read
this, the standard CBIOS that comes
with Compupro equipment will be
what I'm using now.

That carries a number of pluses. .

For example, you can do amazing
things to reconfigure your keyboard.
Terminals operate reliably at 19,200
bits per second. It's now easy to tell
the system that you have a “Silicon
Disk” (see apology below). I can
operate 5%-inch as well as 8-inch
disk drives. Moreover, it’s simple to
change things around. You can do it
inside the CBIOS, or you can change
an external Submit program that runs
automatically on start-up. Either
works, and it sure makes things con-
venient.

The good news is that Tony’s
CBIOS will be standard with Com-

by Jerry Pournelle

pupro equipment bought through its
Systems Centers. It will become the
standard BIOS for all Compupro
equipment, including previous stuff.
Updates will be available for those
who have older Compupro equip-
ment. In addition, the company in-
tends to set up a CBBS (computer-
ized bulletin board system) to help
distribute new BIOS ideas, but only
on the understanding that this sort
of thing isn’t supported by Compu-
pro itself.

Things are a bit up in the air on
this; it’s also possible that Workman
and Associates will distribute a heavi-
ly supported version of Tony’s BIOS
(Workman will supply the support).
Watch this column for more details.
In any event, the CBIOS will come
complete with source code, and
you'll need Digital Research’s RMAC
to assemble it. Previous versions had
to be assembled with Sorcim’s ACT
assembler.

Let This Be a Lesson to You . . .

Tony brought over the new CBIOS
as soon as he’s finished testing it. His
machine is similar to our Golem: an
8085 Dual Processor with lots of extra
memory and various other bells and
whistles. He'd even borrowed my
5%-inch disk controller and drives.

It was simple enough setting it up
for the Golem, and while he was do-

ing it he told me of some of the more .

interesting problems he'd run into,
such as a bug in the disk-controller
chip that interacted with the disk-
format routines to cause real quality-
assurance problems. That, however,
was all fixed.

waannnr amaovricanradicohictary caom

The new CBIOS worked fine. Then
came the bad news: Tony couldn’t
put the new system into Zeke II, the
Compupro Z80 I write with, because
he hadn’t had a Z80 to work with,
and it would take a couple hours to
set up and check out.

There was only one answer to that.
“Be my guest,” [ said. After a while
he got tired of me hanging over his
shoulder, and I went in to watch The
ATeam. About midnight all was well,
we tested everything, and he went
home.

I now had a new Systems Master
Disk for Zeke II. Naturally I wanted
to transfer a bunch of the programs
from the old Systems Master over to
it. Then I'd copy the whole works on-
to the old Systems Master, archive
the new disk, and use the old one as
the working copy. I expect you can
guess what happened next.

Late at night. Tired. Through an
asinine series of mistakes, | managed
to reformat the new disk. As soon as
it happened I knew, and despite a
frantic stab at the Reset button I was
too late. Frantic call to Tony.

He hadn't made a copy.

We shouted “Rule One!” at each
other a couple of times, then
laughed, although there wasn’t any-
thing very funny about it. More than
two hours’ work was gone, and Tony
was leaving town. The result was that
I had the new system on the Dual
Processor, and the old one on Zeke
II, and I had a week to contemplate
the error of my ways.

Rule One: Thou Shalt Make A
Backup Copy Immediately.

Rule Two: Thou Shalt Not Insert
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The Only Master In Thy Machine Ex-
cept For The Purpose Of Making A
Backup Copy.

On these two rules hang all the law
and the profits.

One Overdue Apology

As regular readers know, I'm
enamored of disk emulators—that
marvelous trick whereby you con-
vince your computer that a lot of
memory is really a disk drive. It does
wonders for spelling checkers,
speeds up long assemblies, and in
general makes life a lot easier. Even-
tually, I suppose, “memory drives”
will be replaced by hard disks; but at
the moment they’re sufficiently good
that I've been able to wait while hard-
disk prices fall (and hard-disk soft-
ware gets better).

Comes now the apology. In tracing
the story of disk emulators, I've
sometimes mentioned Mr. Peter
Cheesewright and his Microcosm Re-
search company in London, but alas,
I've often forgotten; worse, I've even
tended to use his product name, Sili-
con Disk, as if it were a generic name
for disk emulators.

That's less than fair. To the best of
my knowledge, Mr. Cheesewright’s
Silicon Disk was the first disk
emulator available for microcom-
puters. I've never used Silicon Disk
(a great name, that), but I have used
his Microcache, and I'm quite im-
pressed; and people I respect tell me
his Silicon Disk works quite well also.

I know better, and I'll try not to do
it again. My apologies.

Ye Immortal Gods,
Where Are We?

Dr. Allan Trimpi and I are working
on a book. He doesn’t have a word
processor. I, however, wasn't about to
work with Stone Age tools like type-
written pages, so I told him I'd lend
him one of the computers floating
about Chaos Manor.

Comes now the problem of select-
ing a machine. What’s needed is an
easy means of getting his files onto
disks readable by Zeke II, since I'm
pretty set in my ways. Of course, that
ought to be easy.

Hah. Easy it wasn’t. Nobody’s ma-
chines read other people’s disk for-
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mats. This situation is plain getting
out of hand!

There is some hope in sight, but it’s
limited. A program called Uniform
comes with the Kaypro II. It will let
the Kaypro II read, write to, and for-
mat many single-sided 5%-inch disk
formats. However, that presents a
number of problems even so.

Example: Dr. Trimpi did much of
his preliminary work with the Kay-
pro II. Now we needed to make
8-inch disks for Zeke II to read. I
asked my son Alex and his partner
Barry Workman to help out. If I'd
known what I was getting them in-
to, I might not have.

Step One: the Kaypro II will read
and write, but not format, 5%-inch
disks readable by the Xerox 820
(which is also Cromemco CDOS-
compatible). They used Ralph,
Barry’s Lobo Max 80, to format some
disks in Xerox 820 format. (This step
is no longer needed; Uniform now
allows the Kaypro II to format disks
for the Xerox 820.)

Step Two: put a system track, and
PIP, onto each and every one of Dr.
Trimpi's data disks. Now use PIP to
transfer all the files from his disks (in
the left drive) to the Xerox 820-format
data disk.

Step Three: put the Xerox 820 disks
back in Ralph and use PIP to transfer
to 8-inch IBM single-sided single-
density disks. These are readable by
Zeke II.

So far so good. There’s worse . .

Oh No!

We needed the Kaypro II before Dr.
Trimpi was finished. However, we
weren’t using the Z-100, so we lent
him that. Only one problem: getting
his Kaypro II files onto the Z-100. That
wasn't hard.

The Z-100 will transfer files from an
8-inch disk drive; just plug it into the
8-inch drive connector on the back of
the Z-100.

This is easy except for one tricky
point: when you boot up the Z-100,
the 8-inch drives must be connected at
that time. If they aren’t—if you boot
up and then connect the 8-inch
drives—the Z-100 will never learn that
the 8-inch drives exist even if you do
Control-C until you starve.

www americanradiohistorv com

Note well: the Z-100 will write to
Compupro-formatted 8-inch double-
density disks, but the results are not
always good. It will reliably write onfy
to single-sided single-density IBM-
format (3740/1) 8-inch disks. On the
other hand, it will (almost always)
read double-sided double-density
disks, Compupro format. If you want
to be utterly safe, transfer your files
to single-sided double-density Com-
pupro-format disks before reading
them with the Z-100. That always
works (although, alas, writing to
them doesn't).

Late addition: the Z-100 will reliably
read and write 8-inch single-sided
disks formatted by the Compupro
Disk One Controller and the new
Compupro Format program. Yot
must select format 3, 8 tracks by 1024
bytes, double-density. Other double-
density formats are not reliably read.

However: then we got a Kaypro 4,
which has double-sided 5%-inch
disks. We decided to lend that to Dr.
Trimpi. (Poor chap, he gets to check
out the new machines.) Now, the
Kaypro 4 will read Kaypro II disks.
Just boot up as usual, and put the
Kaypro Il disk in the “B:” drive. All’s
well.

Alas, he'd done a lot of work on the
Z-100. We were recalling the Z-100 for
tests with a new memory board.
Nothing for it but to transfer his work
to the Kaypro 4.

Step One: transfer from Z-100 to
8-inch disks. Easy.

Step Two: make Xerox 820 disks on
the Kaypro II using the Uniform pro-
gram.

Step Three: use the Lobo Max 80
to transfer from 8-inch to the 5%-inch
Xerox 820-format disks.

Step Four: transfer from Xerox for-
mat to Kaypro II. Alternatively, you
can boot up the Kaypro 4 as if it were
a Kaypro II (i.e., using the Kaypro II
boot disk in your Kaypro 4); this
makes the Kaypro 4 believe it has
only single-sided disks. Alas, the
Kaypro 4 cannot read Xerox
820-format disks, or indeed any other
single-sided 5%-inch disk except the
Kaypro II—and it cannot run the Uni-
form program unless you boot it up
as a II. (Kaypro says it’s fixing this
Real Soon Now.) '
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Step Five: remove the Kaypro II-
format disk from the 4; reboot the 4
as a 4; use the Kaypro II disk as a data
disk and use PIP to send the files
from it to a Kaypro 4 disk.

Step Six: take a long pull at the
slivovitz . . .

Whimper

There are a few problems with all
this. As an example, the Xerox 820
format, which is the common format
through which these transfers had to
be made, holds only 80K bytes per
disk. Because an IBM single-sided
single-density disk holds 241K bytes,
it takes quite a few of these transfer
operations before you're done. Alex
learned a lot of patience.

There are also bugs, most of which
are said to be fixed.

The original distribution of Uni-
form from Micro Solutions had a
menu option to make a Z-100 single-
sided disk (on the Kaypro II, which,
recall, is a single-sided-disk ma-
chine). Alas, it didn't do that. It made
disks that the Kaypro could read and
write, but the Z-100 could make no
sense of them at all.

This stopped direct transfer from
the Z-100 to the Kaypro II. The bug
is now fixed; owners of the old ver-
sion can send in their original dis-
tribution disks and receive the up-
dated version with the bug fixed.
Those who received Uniform with
their Kaypro II need not bother: your
version doesn’t even offer the option
of formatting Z-100 disks. You'll have
to buy the new Uniform (which has
15 formats) from Micro Solutions.

In case you're wondering why we
didn’t use the Z-100 to format Z-100
disks—I mean, it does seem reason-
able, doesn't it>—you may be able to
guess the answer. The Z-100 cannot
format single-sided disks. It can read
them. It can write to them. It just
can’'t format them.

You may recall that the Z-100 uses
disk-controller circuitry very close to
that of the Compupro Dual Pro-
cessor—which is identical to the IBM
PC disk format. Thus, one ought to
be able to read Z-100 ZDOS disks in
an IBM PC, and vice versa, and in-

-deed one can. You just can't format
single-sided disks in a Z-100 (double-

sided disks are no problem). There is
one expensive solution: you can get
an external single-sided 5%-inch disk
drive for your Z-100. Otherwise,
forget the whole thing.

Tony tells me there’s another solu-
tion: you can install a switch that
makes the Z-100 believe one of its
drives is single-sided. This is way out
of my department, though, and I
mention it only for completeness.

A final note, in case anyone’s still
listening: the Morrow Micro Decision
will read and write Osborne 1 single-
density disks. However, if you make
one with the Lobo, although the
Osborne will read and write to that
disk, the Morrow can't. [ have no ex-
planation, and by now I'm beyond
emotion; I merely report . . .

Help at Last

There is a remedy to this, at least
for me. After considerable persua-
sion, Tony worked into his new BIOS
the capability for supporting a whole
raft of different 5%-inch disk formats.
All you need is a 5%-inch disk-con-

troller board and a 5%-inch disk drive
(plus, of course, a Compupro Dual
Processor 5-100 computer). You can
then read, write, and format about 65
percent of all the 5%-inch disks in ex-
istence. This includes Otrona,
Kaypro, Compupro, all flavors of
Osborne, and Z-100.

With Tony’s new system we can
painlessly read and transfer not only
data files but software.

There is one problem. With
40-track disk drives—such as the IBM
PC drives—things are very slow. This
means you must read off the pro-
grams onto some other disk, such as
a hard disk, 8-inch disk, memory
disk, or, for that matter, even a dif-
ferent format of 5%-inch disk, and
operate them from that; otherwise,
you pay a severe (factor of two) speed
penalty.

It seems a small price to pay. This
too will be available from Compupro
about the time you read this. (I have
it now, so I know it will work; the un-
certainty is in getting it all into
production.)

31,268 flavors

isntjust a dieter’

nightmare. (8

If you want the world’s
best microcomputer data-
base management system to
handle the most complicated
inventory control problems,
here’s the sco?:

dBASE II? the relational
database management system
(DBMS) from Ashton-Tate.

If you have a microcomputer
and you’d like to put all your business &
information management problems on ice W forever,

you won’t find a faster, better, more powerful solution
than dBASEII. And it’s just $700 (suggested retail price).
®

For the name of your nearest dealer, drop us a

line. Ashton-Tate, 10150 West Jefferson Boulevard, Culver City,

CA 90230.(213) 204-5570%HTON ‘TATE =
@®C )

Circle 35 on inquiry card.
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dBASE Il is a registered trademark of Ashton-Tate.

See us at
Booth 3554-3654.
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Mrs. Pournelle’s Dilemma

Roberta Pournelle has had the
summer off from her school and has
decided to write her own book about
how to teach people to read. She has,
after all, been teaching incarcerated
illiterate teenagers for a dozen years
and has yet to find one she couldn’t
teach. But she thinks she can’t write
and wants me to work on the book
with her. Fine, says I, only you'll have
to work with a word processor.

That was all right by her.

When Roberta decided to do her
book, the Epson QX-10 with Valdocs
was still on my secretary’s desk, and
I was out of town. Valdocs was very
easy at first, but sufficient problems
arose to cause her to abandon it.

She wasn’t about to invade my of-
fice. Query: which machine should
she use?

Simple, thought I. Use Adeline, my
Otrona portable.

She did. She loved it. Came the
next weekend, when I was scheduled
to go make speeches. I packed up
Adeline. Now what? “Use Zeke,” said
1. But she wouldn't, for fear of break-
ing something and ruining our live-
lihood.

I showed her the Osborne Ex-
ecutive. There was only one problem.
Adeline has WRITE, my favorite text
editor, and she’d learned that; she
wasn’t about to learn a new text
editor in midstream.

I solved the problem by setting up
the Z-100, which does use WRITE,
and at last count she'd finished some
30,000 words including 50 lessons. At
least it's simple enough to transfer
her files from the Z-100 to Zeke II. I
merely have to carry the Z-100 from
one end of the house to the other.
Once it's physically next to Zeke,
there’s nothing to plugging in the
8-inch disk drives. I'm sure the exer-
cise is good for me.

Back to Dr. Trimpi

Every now and again I get evidence
to support my prejudices.

By now, Allan Trimpi, MD, has
used just about every machine and
text editor around. He’s had a spell
using Zeke II while I was out of town.
He’s used Select on the Kaypro II.
He’s used Wordstar on the Kaypro 4
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and the Osborne Executive. He's
used WRITE on both Adeline the
Otrona and Zorro the Z-100. He's
even used Spellbinder on the Eagle
1600.

He prefers WRITE, regardless of
the machine it’'s on; enough so that
we’ve had to go to some lengths to
make that possible. Of course, he’s
creating text, much as I do, not pro-
gramming, or doing fancy format-
ting; but it's one more data point. I
have yet to meet a creative writer
who, having given WRITE a fair
chance, didn't prefer it to the text
editor now in use.

Incidentally, Allan also loves the
Kaypro 4, and the newer hard-disk
Kaypro 10, both of which now run
WRITE.

WRITE Now

Meanwhile, Tony Pietsch, who
wrote WRITE more or less to specs
drawn up by Larry Niven and me,
has made arrangements to bundle
WRITE in with some upcoming
Compupro machines. By the time
you read this, Compupro’s “Shirley”
(that was Compupro’s internal code
name; as of this afternoon, Bill God-
bout still didn't know the official
name of the machine) will come with
a large array of software that includes
both WRITE and Sorcim’s Super-
writer.

I have also seen a version of WRITE
with an install program that lets it
run with a fairly wide variety of ter-
minals and printers. This will proba-
bly be distributed through Workman
and Associates.

I've seen a lot of text editors. One
day I'll see one I like better than
WRITE; certainly I can think of fea-
tures I want that WRITE doesn't

have. For example, I'd like a “line”

count.

That is: WRITE doesn’t have
“lines.” It's text oriented and marks
the ends of paragraphs, not lines. (I
can instantly change the on-screen
format from a width of as low as two
characters per line to as wide as the
screen.) However, I sure wish WRITE
gave me a count of the number of
paragraph markers. I'd also like a
command to allow me to jump to a
particular paragraph; as it is, I have
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to page my way through the text.
That’s easier than it sounds becaus
WRITE scrolls so fast, and of course
I can always use the FIND feature,
but a “JUMP x PARAGRAPHS” com-
mand would be useful.

There are other features I'd like to
see in a text editor. For example, I'd
like an internal “desk calculator” and
a way to embed “variables” into the
text easily. Tony is keeping track of
my suggestions; he swears that
before I find a text editor I like better
than WRITE, hell have incorporated
the new stuff.

I love it when a plan comes
together . .

More Apple Polish

We have an updated Applicard for
the boys’ Apple II. This one has 128K
bytes of memory disk.

The Applicard, like the Microsoft
Softcard, plugs into your Apple II
and makes it think it's a Z80 running
CP/M—indeed, while the Applicard
is running, it is a Z80 running CP/M.
Unlike the Softcard, the Applicard
has on-board memory, so that your
Apple becomes a full 64K-byte CP/M
system.

The new card with memory disk is
very easy to install and customize. It
has some very nice features. Item: it
reads CP/M into the Apple’s memo-
ry; thus, whenever you do a Con-
trol-C, it gets that from Apple
memory. The result is that you can
insert disks without systems tracks
and run them (after you've booted
with the CP/M system master, of
course).

Applicard also installs uppercase
and lowercase. It supports such
peripherals as a Centronics printer
card, although there are no ports on
the Applicard itself.

We've had only one major problem
with it. If you have a serial port in
your system, Applicard will find it
and initialize it; but, alas, it initializes
it to “"Modem 7 format,” which is
data bits, 1 stop bit, and no parity.
There’s no mechanism for changing
that. Whether that’s the problem, or
something else is, we've been unable
to get the Apple with Applicard and
serial port to communicate with other
machines. |

Circle 52 on inquiry card, =—p
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Infroducing the first
compufer games

that pay you to own them.

Virtually all computer games
provide entertainment value

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

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

Millionaire™ You build a portfolio of
actual NYSE companies, whose fortunes
are tied to a universe of plausible events
and variables to consider. Over
300,000 possible combinations of
events mean you can play a lifetime
without a repeat.

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

e 1983 Bive Chp Sotrwore
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Tycoon™If gold. silver, foreign cur-
rencies or other commodities quicken
your pulse, play Tycoon and learn the
ins and outs of this most volatile of
financial arenas

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

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

e ™)
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However, help is at hand. Alex has
been on the phone to Winthrop
Saville of Personal Computer Prod-
ucts (the Applicard people), and
they’re working on a generalized pro-
gram to fix the problem. I'm sup-
posed to get it Real Soon Now, and
Il let you know when I do.

However, I don’t want to leave you
with negative impressions. The new
Applicard, with its memory disk,
speeds up Apple CP/M something
wonderful.

Unlike the Softcard, Applicard lets
you operate with a full-up Apple.
This is because it does most of its pro-
cessing on-board, relegating the Ap-
ple to a smart terminal with a bit of
extra memory. The Softcard works
the Apple more heavily, and 'since
full-up Apples are already at the edge
of reliability, Apples with lots of cards
plus Softcard often make strange er-
rors. We haven’t noticed those with
the Applicard.

The Applicard people also make a
board that will trick your Apple into
thinking it’s an IBM PC. I don't have
one yet, but I'm looking forward to
testing it.

Word Handler

The Apple II belongs to Phillip, 15,
and Richard, 13. For about a year they
used it only to play games. Lately,
though, I notice they’re using Word
Handler, which they’re really pleased
with. They’re doing their homework
with the Apple now (but they’re also
still playing Temple of Aphsai and
other games). Phil is also designing
his own dungeon.

I confess I know little about Word
Handler. However, I can guarantee
that young computer users can learn
it without help, because I've yet to tell
the boys one thing about using it—
and they’re certainly doing their
homework with it.

I'm no great fan of the Apple as a
professional computer because I
think you can get a lot more for your
money; but as an all-around machine
for learning that mysterious skill
known as “computer literacy,” there’s
a lot to be said for it. Besides, you can
play Crush, Crumble, and Chomp,
which is still my favorite computer
game.
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Printmates

When my mad friend first got me
into the small-computer business
way back in the dark ages of the
seventies, the only letter-quality
printer was the Diablo Daisy Wheel.
Later came the NEC Spinwriter. Both
were impact printers.

I still have my Diablo 1620. I also
have an elderly NEC 7710. The Diablo
has been to the shop two or three
times and is covered by a service con-
tract. Amazingly, the NEC 7710 has
never been out of service except for
about 15 minutes when the house-
keeper had inadvertently thrown a
switch while dusting.

In those days you simply wouldn'’t
consider a dot-matrix printer for pro-
fessional work.

That’s no longer the case. True: I
still think professional writers would
do well to have real letter-quality
printers, since their output is
marginally easier to read, and any-
thing that saves an editor’s eyesight
is a plus for sales; however, really
good dot-matrix printers have
become good enough.

Some are better than good enough.
The machines from Micro Peripherals
Inc. (“The Printer People”) certainly
are. We have two, the large Printmate
150, which usually operates with the
Z-100, and the smaller Printmate 99.
Both work exceptionally well. The 150
has a “Screen Dump” program for
the Z-100, so that anything you can
see on the screen, you can get a
paper copy of. That’s neat.

One important thing about dot-
matrix printers is that the matrix have
enough dots. Some of the really
cheap printers don’t, and therefore
they have no true descenders. De-
scenders are those letters (g, j, p, q,
y) that extend below the normal line
of print. Some printers can't print
below the line, so that the q looks a
lot like the figure 9, while the j and
p are simply ugly. Print without de-
scenders is surprisingly hard to read,
at least for me.

Graphics are an important advan-
tage dot-matrix printers have over
letter-quality machines like the
Diablo. In theory you could, I sup-
pose, make a daisy-wheel printer do
crude graphics by programming
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periods and squiggles and other
simplistic characters, but in fact itd
very hard to do, and there’s almost
no commercial software to sxmphfy
the task.

Finally, dot-matrix printers allowy
you to change typeface and font
without physically changing the type
elements; it's all done under software
control. I

The MPI printers all have these d
sirable features. They also come w1th
readable documentation, so that it’s
not all that hard to use the advanced
features. It's also easy to get the paper
in, change the ribbons, and do all the
other stuff needed to make full use
of the machines.

We've had ours for some time now
and have experienced no difficulties.
True, I haven't worked the MPI
printers as hard as I have the NEC
Spinwriter, because I'm still oldl—
fashioned enough to prefer the letter-
quality print output of the NEq
However, that’s changing. I'm setting
up the Printmate 99 to work with the
Dual Processor as the primary device
for program listouts and other stuff
for internal use. In the next few
months we'll really bash it about. 1
don't expect any trouble from it. |

John Matlock of MPI tells me the
company will soon come out with a
small, very rugged, and very portable
printer. I'm hoping it will be small
and rugged enough that I can have
a fitted case built for it and take it
with me on trips as checked luggage
If it can survive the airport baggage
smashers, it will be just what I want.

Where Do We Go From Here?

A year ago it seemed clear enough:
systems based on the Intel 8086 chip
would dominate the market. The
8086 would be followed by the 1-86,
then the 2-86, and so forth; each
upgrade would be able to run the
previous chip’s software.

The only real rival to the 8086 and
its successors was the 68000, and it
had no clear follow-on, no clear path
to future development.

I still believe that the 8086 and its
successors will win out, but the bat-
tle is going to take longer than I
thought. The reason is that the suc-
cessor chips aren't being produced i 1ln
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quantity. For reasons I don’t quite
understand, Intel took some short-
cuts, resulting in 1-86 chips that ran
slower than the 8086s do. That’s been
fixed, but the result is that 1-86 chips
are in very short supply.

Meanwhile, the 68000 has arrived,
and people are writing software for
it. We have the Sage, running both
UCSD Pascal and CP/M-68K.
Modula-2, which is so far my favorite
language, is available for the Sage
(although only as a p-code generator;
as I write this, there’s still no native
code compiler). I have a database and
a text editor for the Sage.

The Compupro 68000 S-100-bus
board is also available. This took a bit
longer to deliver than anyone
thought, but it’s alive and well now.
I've yet to do any serious com-
parisons between the Compupro
68000 and the Sage (this time it’s not
sloth; I had to run a Citizen’s Ad-
visory Council on National Space
Policy meeting, and it ate more time
than I thought it would); however, so
far I've seen no really dramatic dif-

ferences between the two machines
when running CP/M-68K.

It's clear that machines based on
the 68000 chip are here to stay. More-
over, a lot of software is being writ-
ten in the C programming language.
CP/M-68K thrives on C programs;
thus, much of what’s written in C for
the IBM PC, and even for Z80
machines, can, with varying amounts
of effort, be made to compile and run
on 68000 systems.

Even so, [ think the future belongs
to the 8086 family.

First: the 8086 has IBM behind it.
Big Blue isn't likely to go away. It's
clear that IBM has a 1-86 machine
already designed, and it’s a good
guess that the company is working
on 2-86 follow-ons.

Second, Digital Research’s Concur-
rent CP/M-86 (CCP/M) will one day
catch on. This will be spurred on
when Digital brings out its already-
developed PC-DOS emulator—that
is, a program that will let you run
MS-DOS software under the CCP/M
operating system. Much of that IBM

' PC software will be available to any

8086 computer.

Third, Logitech has an 8086 native
code compiler for Modula-2. This
may not seem like much, but watch:
in a year there will be a flood of soft-
ware for 8086 machines written in
Modula-2. The language is just too
good to be passed up, and Modula-2
plus CCP/M is a dynamite package,
comparable in power to some really
expensive minicomputer systems.

Fourth, the portability of C goes
both ways: if programs written in C
for the 8086 can be brought over to
68000 systems, the reverse will be
true also.

Finally, the tiger teams are working
on CP/M-86. The original CP/M-86
was not a lot more than a translation
of CP/M-80; the result was that it sure
was slow. MS-DOS wasn't a heck of
a lot better. Digital’'s people—
including some outsiders—are now
getting inside CP/M-86 with a view
to optimizations to use the inherent
speed and efficiency of the chip. The
results are likely to be dramatic.

VA=
JX.

STRATEGIC
SYSTEMS
CORPORATION

Circle 442 on inquiry card.

CIRCE"

Multi User VOS
CP/M or CDOS - 16 Users or Tasks

P.O. Box 8038, Stockton, California 95208

Telex Number: 701579

e\ W americanradinhistory com

Cable Address: Stratsys

November 1983 © BYTE Publications Inc. 71


www.americanradiohistory.com

Items Reviewed

Applicard

Personal Computer Products
16776 Bernardo Center Dr.
San Diego, CA 92128

(619) 485-8411

CBIOS

Dual Processor
Compupro

3506 Breakwater Court
Hayward, CA 94545
(415) 786-0909

Concurrent CP/M-86 2.0
Digital Research

160 Central Ave.

Pacific Grove, CA 93950
Available from dealers only

Kaypro II

Kaypro 4

Kaypro 10

Kaypro Corporation

533 Stevens Ave.

Solana Beach, CA 92075
(619) 481-3424

Modula-2
Logitech

165 University Ave.
Palo Alto, CA 94301
(415) 326-3885

Printmate 99
Printmate 150

Micro Peripherals Inc.
4426 South Century Dr.
Salt Lake City, UT 84107
(801) 263-3081

$-100 Memory Board

Macrotech International Corporation

20630 Lassen St.
Chatsworth, CA 91311
(213) 700-1501

Silicon Disk
Microcosm Research
26 Danbury St.
London N1 8JU,
England

Uniform

Micro Solutions
125 South 4th St.
De Kalb, IL 60115
(815) 756-3421

Word Handler
Silicon Valley Systems
1625 El Camino Real
Belmont, CA 94002
(415) 593-4344

WRITE

Workman and Associates
112 Marion St.

Pasadena, CA 91106
(213) 796-4401

$375
$595 with 128K-byte
RAM extender

standard
$695

$350

$1595
$1995
$2795

$495

$599

$995 and up,
depending on
features

$2449

Not- available

$49.95

$59.95

$239
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Help!

Every time I write about some-
thing—anything—three things hap-
pen. One, I carefully look up the
names of the companies, and their
addresses, and include them; BYTE's
editors dutifully verify price and
availability data, then list the com-
pany names and addresses in a spe-
cial boxed feature that’s inserted into
my column.

Two, someone writes to ask how to
get more information on the pro-
grams. Sometimes a lot of people do
that.

Three, all these people get mad at
me when I don't answer their letters.
I realize that in some cases they‘ve
read a borrowed magazine and can't
go look up what they want, and I feel
a bit guilty; but, alas, I have neither
the time nor the staff to do the job.

That's typical problem one.

Typical problem two: someone
writes to ask that [ analyze his par-
ticular situation and make recom-
mendations. He's sure I can help, and
no one else can. Alas, he’s asking for
several hours of work.

If I answer those letters, then a lot
of other letters don't get answered.
Either way I'm thought unfriendly.
Besides, I was taught that one ought
always to answer one’s mail; alas, my
mother never told me what to do
when it became impossible.

That kind of problem causes some
guilt feelings. There’s another that
doesn’t: the form letter “requesting
more information about” some prod-
uct or another that I've mentioned.
Unfortunately, word processors make
it possible to write such letters with-
out it being obvious that they are
form letters, so I waste a certain
amount of time reading them before
I see what they are and pitch them
in the circular file.

Then I worry: maybe it wasn't a
form letter after all.

However, though I'm buried in
mail, I do appreciate all the informa-
tion I get, and I want to thank all
those who write. I also apologize for
not answering every letter I get.
There’s just no way I can do it. Worse,
the pattern is capricious: some days
I get to more mail than on others, and
mail I don't get to on the day it comes
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in usually settles into piles that the
housekeeper eventually removes on
grounds of public health.

If I didn't answer your letter, it may
have been because it deserved a bet-
ter answer than I could give. That's
an awful thing to have to say, but
alas, it's all true.

Coming Up

Astute readers will by now have
noticed there’s little correlation be-
tween what I think I'll do "next
month” and what I actually write
about. However, I'm told that my
new IBM PC will indeed arrive in
about a-week; I look forward to play-
ing with it.

Another neat toy is Macrotech’s
full-megabyte S-100 Memory Board
Mr. McMannis, our research assis-
tant, had this to say:

“Finally brings true memory man-
agement to the microcomputer, with
on-board memory-map registers,
each allocating a 4K-byte block just
like the PDP-11s use. There is also a
‘bank-switched” mode as well as a
‘24-bit’ mode so it can be used on
both newer and older systems.”

We've had Macrotech'’s board here far
too long; it's time it got a thorough
workout. It looks well made. I've a
mild worry about airflow and heat
dissipation. We'll see.

Other stuff I hope to look at in-
cludes Nevada Pilot, Cache/Q, Digital
Research’s Access Manager, and The
Stiff Upper Lisp. Having learned my
lesson about promises, I won't say
next month; but Real Soon
Now . . .m

Jerry Pournelle welcomes readers’ com-
ments and opinions. Send a self-addressed,
stamped envelope to Jerry Pournelle, c/o
BYTE Publications, POB 372, Hancock,
NH 03449. Please put your address on the
letter as well as on the envelope. Due to
the high volume of letters, Jerry cannot
guarantee a personal reply.

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

Circle 461 on inquiry card. e

LABORATORY
AUTOMATION

(TAURUS LAB) + (YOUR PC) = (LAB COMPUTER SYSTEM)

Now a new micro computer based data acquisition and
control front end that gives you:—

Power that's easy to use:— Plugs into any RS232C, RS422,
or IEEE port on your Personal Computer e Powerful Com-
mand functions that include: simple reads and

writes, high speed block analog reads, pulse
accumulation, frequency. change of state !
detection. and more ® Results in engineering A
units ® Convenient screw terminal panels e
Compatible with 3 amp AC/DC switch-
ers for control of valves, pumps.
motors. etc. ®

Power that's easy to cost
justify:— Standard confi-
guration includes:
64 twelve bit
analog inputs
with 4 program-
mable gains for
inputs from

+ 10mV to + 10V.
64 digital 1/O points.
optional — seven

16 bit counters,

4 output pulsers.

4 analog outputs
Stand alone mode
with direct terminal support ¢ Communicates
simultaneously to three computers ®

Low maintenance cost due to internal
diagnostics e

Power that's easy to_expand:— Plug in expansion to 1024
points of digital and analog /O e User memory allows
downline load of user written functions and programs e
Rack mount hardware available for all options e

TAURUS LAB

Write or call for more information to: IN US.A. IN CANADA
CIO LMS. P.O. BOX 911
TAURUS P.O. BOX 1663 STATION “U"
COMPUTER BUFFALO. N.Y. Tog?ggm. ONT.
14203 M8
PRODUCTS {603) 673-6662 {613) 226-5361
INC. TELEX: 053-3577
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Satisfying Over

With Innovation

Grappler +

PPPnntcr interface

The Original Apple® graphics printer interface.
Since its introduction three years ago, the
Grappler has been imitated by many, but never
matched. Now with Dual Hi-Res Graphics for side
by side reproductions and Mixed

Mode screen dump-

ing, the Grappler +
remains the most
intelligent interface
available. Over two
dozen commands
give Apple users full control over any graphics or
text on the Apple screen, including a new 80
column text dump. Performance, reliability and
support have made the Grappler + the #1 selling
intelligent Apple interface.
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For Apples and Printers

The economical way to add printer buffering. The
Bufferboard easily adds memory to your current
Apple interface system, freeing your computer for
additional input. Easily upgradable from 16K, the
Bufferboard can store up to 20 pages of text. It
fits neatly inside your Apple, “docking” onto your
existing printer interface.* No clumsy boxes or
cables, no external power supplies...just conve-

nience and :
economy. With RN i
the Bufferboard, .

you might never

wait for your i &

printer again.

*Versions for standard Grappler +, Epson APL and Apple
Parallel Interfaces.
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90,000 Apple Owners

And Excellence.

on:’,? L Bytes vs Bauds

Grapplei +

The most sophisticated buffered Apple printer
interface available. The New Buffered Grappler +
combines the industry leading features of the
Grappler + with the time saving economies of the
Bufferboard.**

With this much interface power, you’'ll never need

anything else. And the price will surprise you, too.

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

Circle 342 on inquiry card.

Over 90,000 Apple computers are using Orange
Micro products. Innovation and excellence have
made us the #1 manufacturer of intelligent printer
interfaces. The top selling Grappler + has
become an industry standard, recommended by
more software houses and Apple dealers. To
meet the users’ latest needs, Orange Micro will
continue to introduce new products. Recent inno-
vations include the Grappler + for IDS color
printers and the new Orange Interface, with text
screen dumps and formatting at a low price.
There is an Orange Micro product designed for
your application.

For a complete demonstration, see your Apple
dealer today.

PN .
q |
@ Orange M ¢ro

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

(714) 7792772 TELEX: 183511 CSMA
©O0Orange Micro, Inc., 1983
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Inside the IBM PC

In 1977, | was using a computer, the IBM 5100. The machine was so 78 IBM PCs Do the Unexpected by
expensive that my company could hardly afford it, but there it sat on my Steven S. Ross .
desk. It had BASIC, APL, and a magnetic-tape cartridge, and | was the 88 1BM’s Estridge by Lawrence J.

L . . . Curran and Richard S. Shuford |
only one using it—hence, it was a personal computer. Little did | know
y 9 P P 99  Enhancing Screen Displays for t

that only six years later the world of personal computers would be so dif- IBM PC by Tim Field

ferent. _ 121 POKEing Around in the IBM PC, Part
The introduction of the IBM Personal Computer transformed the com- 1: Accessing System and Hardware

puter industry: it spawned the largest group of third-party vendors the Facliities by Hugh R. Howson

microcomputer industry has ever seen, it legitimized personal computers 135  Could 1,000,000 IBM PC Users Be
Wrong? by Frank Gens and Chris

to an entire generation of executives, and it single-handedly enabled Christiansen I
microcomputers to assume a greater percentage of the world’s computa- 144 Big Biue Goes Japanese by Richard
tional tasks. At the same time, it can be argued that the effect of IBM’s Willis

preeminent position has not been all positive. Companies jumping on the 168 Expanding on the IBM PC by Mark J.

IBM bandwagon to reap some of the profits may be holding back the tech- esich l

nological innovation that would bring us computers that are more power- 188  Installable Device Drivers for PC-
. . DOS 2.0 by Tim Field i

ful and easier to use. Nevertheless, the world of IBM PC-compatible com-

. . . .. 199 A Communications Package for the

puting remains an immense and fascinating one. - IBM PC by Richard Moore and

One of the most compelling things about computers is that you can Michael Geary
change their function by changing the software that drives them. In this 211 A Graphics Editor for the IBM PC by
issue, you can explore the IBM PC through several articles.on software Charles B. Duff

construction. On a higher level, several theoretical articles explain what 232 Comparing the IBM PC and the TI
PC by Bobbi Bullard

mak?s the PC the machine it is. . . . 247 Technical Aspects of IBM PC Com-
Without doubt, the PC continues to influence the microcomputer patibility by Charlie Montague, Dave
market: the fortunes of many companies ebb and flow with IBM’s moves. Howse, Bob Mikkelsen, Don Rein,

and Dick Mathews

254 The Making of the IBM PC by Brian
Camenker

Concurrent CP/M by Joe Guzaitis
The IBM PC Meets Ethernet by Larry

Beginning with an interview with Philip D. Estridge, president of IBM’s En-

try Systems Division, we analyze the PC and its place in the market.
The amount of activity surrounding the IBM PC is evident in the number 257

of companies providing specialized hardware and software for it. In this 272

issue, we report on state-of-the-art work being done by Microsoft, Digital Birenbaum
Research, 3Com, and Small World Communications. 285 MS-DOS 2.0: An Enhanced 16-bit
Several general-interest articles explore the PC in other ways. We have Operating System by Chris Larson

special reports on a Japanese IBM PC, expansion boards, and some of the
more interesting uses people have found for their PCs.

The IBM PC will undoubtedly continue to influence the microcomputer
industry. It remains to be seen if the spread of this machine throughout
the world will provide us with the best of personal computing or, less
ideally, an adequate but universally accepted standard. — Gregg Williams

Painting by Robert Tinney
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IBM PCs

Do the Unexpected

Proving that it is indeed a personal computer, the PC performs all
sorts of unusual tasks; it’s even an electronic therapist

In one of IBM’s comical commer-
cials advertising its Personal Com-
puter, a Charlie Chaplin look-alike
stands between two conveyor belts in
a bakery. As he tries to jam a big cake
into a little box on one line, disaster
strikes: the other conveyor belt drops
cakes all over the floor.

Could it be that bakeries are actual-
ly using PCs to avoid such accidents?
And what other interesting tasks are
being accomplished by the ubi-
quitous machine? I called around to
find out—to PC user groups, to my
friends who own PCs, and even to
IBM-computer-user bulletin boards
(which never seemed to detect that
it was my Kaypro II doing the talk-
ing). I even asked a class I addressed
at Rensselaer Polytechnic Institute if
any of the 120 technical writers
assembled there had any good leads.

Well, just about everybody did.

“Funny you should ask about
bakeries,” said Joe Rigo of the New
York City PC Users Group. (He
'hadn’t seen IBM’s bakery ad.) “Time
magazine called and asked if I knew
of a bakery that might be using a PC
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by Steven S. Ross

for inventory control, or whatever, for
use in its cover story on IBM.” He
suggested that I talk instead to Al
Goldstein, controversial publisher of
a sex magazine called Screw and of
Gadget, a fascinating newsletter that
features mechanical, nonsexual toys
for adult-age “children.”

A congenial Goldstein said that his
company has four PCs. “I've had one

The PC is replacing
larger computers in
many imaginative
applications.

at home for five months. I haven't
used it; I'm intimidated by it,” he con-
fessed. “But my 9-year-old son loves
it”

And what would Goldstein do
with the PC, once he overcame his
computer phobia? “I want an elec-
tronic schedule, so I can call my office
and get a copy of my appointments
and trip itineraries printed out at
home. I want to do word processing.

www americanradiohistorv com

I want to be able to retrieve facts and
articles quickly. I want to file names
and addresses of friends. The office
[already] does use it to keep track of
airline incentive mileage for bonus
trips”

Until he feels comfortable with the
PC, though, he said, "I feel like I'm
standing outside a bordello. I can
guess at the wonders inside, but the
front door is stuck.”

Fortunately for the PC market,
however, the door is open for many
other users, wide enough to push a
mainframe through. Dr. Haig Kafa-
fian of the Washington-based Cyber-
netics Research Institute, for example,
has been developing ways of dis-
abled people to communicate, work,
and run a household using PCs and
other computers with standard hard-
ware and software. Making use of
standard equipment and programs
would hold the cost of such an elec-
tronic aid to a price that many dis-
abled people could afford.

Artists such as Paul Ravina and
John Schnell of New York have pro-
grammed PCs for complex graphics
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tasks. The PC can be used to increase
their productivity as well as their
creativity. Indeed, PCs are perform-
ing many scientific, business, and
educational tasks previously handled
by much larger machines.

Emulating the Cray-1

One researcher, for instance, is
using the PC to study how energy is
transferred from the sea to the atmo-
sphere, It turns out that bubbles are
the most important mechanism,”’
says Ferren Maclntyre, a physical
chemist turned oceanographer and
research professor with the Univer-
sity of Rhode Island. The number
and size of bubbles in the ocean can
be measured two ways—optically, by
measuring the intensity and color of
light reflected back from the bubbles,
and acoustically, by determining
how much sound energy they
absorb.

‘“Unfortunately, the two methods
give answers that vary by orders of
magnitude,”’ says MacIntyre. So,
with Duncan Blanchard of the State
University of New York at Albany,
he set out to learn why, by examin-
ing the optical properties of bubbles.

‘“We borrowed some programs to
do the calculations from the National
Center for Atmospheric Research in
Boulder, Colorado, and ran them on
the NCAR Cray-1 supercomputer,”’
said MacIntyre. Using those pro-
grams, it took less than a second to
perform the necessary calculations.
To avoid the headaches involved in
writing additional grant proposals
and working with the NCAR
through transcontinental phone calls
from Rhode Island, Maclntyre de-
cided to rewrite the programs to run
on his PC.

He has adapted the programs to let
him examine how different wave-
lengths of light interact with the bub-
bles in different ways, depending on
the size of the bubble and the angle
at which an observer looks at the
reflection (see photo 1). The problem
is solved by computing the amount
of scattering separately for horizon-
tally and vertically polarized light.
Each function, in turn, is a seeming-
ly infinite sum of series approxima-
tions made up of two terms: an
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Photo 1: Two plots showing the scattering of unpolarized light by an 18-micrometer bubble
as a function of the wavelength (x-axis) and the viewing angle (y-axis). Photo 1a is a quick-
and-dirty plot that represents intensity as a given color. Photo. 1b, which takes longer to plot,
produces a true three-dimensional contour plot.

angular dependence term that equals
the sum or the difference of the
derivatives of Legendre polynomials,
involving trigonometic functions and
complex fractions; and the sum or
difference of two Bessel functions,
each of which is a series with 20 or
30 terms that include factorials.
Because the second term does not

wwww americanradiohictory com

converge properly (that is, it ‘‘blows
up’’ to infinity once the series goes
beyond a certain number), MacIntyre
solves it by backward recur-
sion—checking the size of the
final function against the differences
between successive terms in the
function. Checking the scattering of
20 different wavelengths of light at
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20 different angles for a bubble re-
quires calculating 5000 terms—each
of which is a complex fraction.

Maclntyre can perform those cal-
culations with the software he wrote
to run on his PC in MMSFORTH. He
explains: ‘I keep hearing that
FORTH is a lovely language for
simple-minded work and that it’s no
good to do complex arithmetic. But
it allows double precision, complex
numbers, and large arrays. It’s also
20 to 50 times faster than BASIC.
FORTRAN is clumsy on micros, and
I just won't use a language like
Pascal that requires me to write ‘=:’;
I just won't!”’

FORTH had another allure for
MacIntyre. He is friendly with a
FORTH vendor. "‘I went to MIT with
Dick Miller of Miller Microcomputer
Service [which supplied MMS-
FORTH]. It's like having my own
contract software shop. I call him up
and say, ‘You know, it would be
great if we could do this,” and a cou-
ple of weeks later, we can.”

MacIntyre has experienced one
problem with FORTH, though. It is
set up for four-digit hexadecimal ad-
dresses, but he needed to access
more memory, so the software was
modified to put his large arrays at the
top of 64K. (His PC has 128K bytes,
two single-sided floppy-disk drives,
and two monitors—one color and the
other monochrome. MMSFORTH is
its own operating system and formats

the floppies for about 195K bytes
each instead of the “standard” 160K
bytes.)

What the Cray had accomplished
in well under a second, it took the PC
9% hours to do—until MacIntyre in-
stalled an 8087 coprocessor chip last
April. “Although the 8087 arrived
with no software documentation and
only enough hardware documenta-
tion to tell me how to stick it into the
board, it took only two days to make
the conversion,” he said. One reason
that conversion went well is that
FORTH allows slow-running sections
of code to be lifted out and replaced
with machine-language instructions
without disturbing the rest of the
program.

“When I got the chip, I ran some
simple benchmarks and wasn’t too
excited,” Maclntyre said. “Addition
speed was only doubled, calculations
of logarithms went just 30 times
faster. My real program, however, is
computation-bound. By reducing
memory seeks and other loop over-
heads, 1 got a 115-fold speedup”
Routine computation time on the PC
is now five minutes, seven seconds—
a quite respectable 1000 times slower
than the speedy Cray-1.

And what does MacIntyre get after
five minutes? Easily interpreted col-
or diagrams displayed on the color
monitor. He has also learned that
existing optical counting methods
miss the small bubbles and thus ac-

count for much of the difference be-
tween optical and acoustical account-
ing.

Just What the Doctor Ordered

Maclntyre isn't the only one sub-
stituting BASIC with another lan-
guage for use on a microcomputer.
Bill Noel of Physicians Practice Man-
agement in Indianapolis says that
firm has developed software com-
piled on COBOL for medical prac-
tices. Designed to run on an IBM PC
with a minimum of 128K bytes and
a 10- or 20-megabyte hard disk, the
package handles billing, accounts re-
ceivable, patient records, and clinical
data. Through a 1200-bps (bits per se-
cond) modem, it will even dial a cen-
tral computer to transmit insurance
claims automatically. Noel uses the
Microsoft version of COBOL, pack-
aged for the IBM PC and running on
MS-DOS.

“We've been a timesharing vendor
since 1978, but we saw our market in
danger of disappearing, so we got
onto the micro bandwagon,” Noel
said. “The PC does everything our
Data General C350 does, but only for
one user at a time.” The firm assem-
bled the C350 system over several
years, at a cost of roughly $150,000.

Why COBOL? “When we got into
the timesharing business originally,
we bought a standard package writ-
ten in BASIC for the mini,” said Noel.
“It was a nightmare. After a while, it

e Stand Alone
® 256K Buffer (200 ns)
e |ntegrated keypad
* EPROM simulation
* Fast algorithm
e Power down sockets
e Temp compensated
Ref. voltages
¢ 16 formats & 8 baud rates
e Auto-user friendly-mode

(BIY[T[€]K

COMPUTER SYSTEMS
CORPORATION
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BYTEK SIS ¢

S15F $995

OVER 26 FUNCTIONS
* Edit

® CRC Check

¢ Biock Move

* Over Program
* |nsert

e Delete

¢ 16 Diagnostic
Functions

e And Morel

(305) 994-3520

4089 S.Rogers Circle #7, Boca Raton, FL 33431
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BUV-IIA $66.50
® Heavy duty

o Safety switch

e UV indicator

BUV-IIB $95.50

¢ Heavy duty

¢ Timer

e Safety switch

e 110/220 voltage

OTHER COMPLETE SYSTEMS
S15R (remote) $695
S15P (4 key)  $795
S158B (bipolar) $895
S15G (gang) $1095

Circle 57 on inquiry card.
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From Computer Plus to YOU...

PLUS ... PL
=

i

Model 100 8K $679 Color Computer Il 16K $485 Model IV 16K $849

w/16K Ext. Basic $245 Model IV 64K
Model 100 24K 5833 w/64K Ext. Basic $305 2 Disk & RS232 $1699

" PROWAITER
L I
k=———— 4
CITOH Prowriter $375
CITOH Prowriter Il $649 CoCo Drive 0 §329 DWP210 $629
CoCoDrive 1 $235
BUY DlREC Here are just a few of our fine offers. ..
call TOLL FREE tfor tull information.
COMPUTERS R.S. Modem I 160 DISK DRIVES
Model 12 64K 1 Drive $2699 R.S. DC-1200 565 R.S. Model IV Drive 0 515
Model 12 64K 2 Drive 3375 PRINTERS Color Computer Drive 0 329
Model IV 16K 849 Smith Corona TPI D.W. 469 Color Computer Drive 1 235
Model IV 64K Silver Reed EXPS00 D.W. 430 Primary Hard Disk M12 2689
2 Disk & RS232 1699 Silver Reed EXP550 D.W. 665 Prirmary Hard Disk M1l 1799
Color Computer It 16K 185 Daisy Wheel i 1745 ETC.
wi16K ext. basic 245 DWP210 629 CCR-81 recorder 52
wlb4K ext, basic 305 DWP410 1159 C.C. Joysticks (pair) 22
Pocket Computer 2 165 CGP115 159 16K Ram Chips 25
Model 16B 1Dr 256K 4249 DMP100 315 64K Ram Chips 75
Model 16B 2Dr 256K 4915 DMP120 395 8K Par/Par Microfaser 135
Model 100 8K 679 DMP200 520 Paraliel printer cables are
Model 100 24K 835 DMP400 1010 available for most computers.
MODEMS DMPS500 1219 SOFTWARE
Lynx MI/MIII 235 DMP2100 1745 CoCoFHLFlexD.O.S. 69.95
Hayes Smartmodem || 235 Gemini 10X 315 R.S. Software 10% off fist.
Hayes Smartmodem 1200 565 Gemini 15 425 Send for listing of
Novatlon Smartcat 1200 459 CITOH Prowriter 375 brand name software.
Novation J-Cat 125 CITOH Prowriter Il 649
R.S. AC-3 129 Okidata CALL
R.S. Modem | 89 Epson CALL
We have the lowest possible
Fully Warranteed Prices AND an
a full complement of Radio Shack
Software. _—
\ P.O. Box 1094
P

e 480 King Street v
Prices subject to change without notice.
Not responsible tor typographical errors. @ » tlr;_e‘:gz_,sh:lgsm 460 :o";.c':{a y‘g:'

TRS-80 is a registered trademark of Tandy Corp. SINCE 1973
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Photo 2: Two actors play the roles of interviewer and interviewee for an instructional video-
tape on presenting oneself at an interview. Professor Adkins plans to transfer such videotapes
to a videodisc, which will then be controlled by an IBM PC and related software.

was completely unmaintainable. Pro-
grammers get carried away with the
things they can do in BASIC, while
COBOL leads them down a more
structured path.”

COBOL also handles large files
more easily than most BASICs
would. “We can search easily by
fields, rather than with the hashing
routines developed for floppy-disk-
based systems,” Noel said. “A two- or
three-person practice has 10,000 or
12,000 charts a year. To be useful, the
files all have to be in the same place.”

And, of course, COBOL allows
code that is wordy enough to be
almost self-documenting. It's com-
mon to find statements using full-
length data names (e.g., “Patient
Name =PATIENT NAME”) instead of
assigning string variables with sym-
bolic designations.

“The only problems came up when
we looked for off-the-shelf packages
because there are so few for COBOL
on a micro,” said Noel. “For example,
we couldn't talk directly to the asynch
port directly out of COBOL. So we
got someone to write an interface in
assembler for a few hundred dollars.”

The firm is making the software
package (actually 120 separate, linked
COBOL programs totaling more than
5 megabytes) available to doctors this
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fall through General Electric Informa-
tion Services at a cost of $5500. A
properly equipped PC with a
modem, a 200-cps (characters per
second) printer, a hard-disk drive,
and a backup tape drive costs about
$15,000.

“In Indiana, we cut the turn-
around time on Medicare claims from
six weeks to six days,” said Noel.
“Internal-medicine practices or car-
diopulmonary teams, which do a lot
of business with Medicare, can accel-
erate their cash flow enough to pay
for the whole thing in two or three
weeks.”

An Electronic Therapist?

Sam just can't control himself in an
argument. Even a minor disagree-
ment with his wife, for instance,
quickly escalates into an all-out
shouting match where reasoning is
impossible.

Fortunately, Professor Win Adkins,
founder of the Institute for Life
Coping Skills at Columbia Universi-
ty’s Teachers College in New York,
has developed multimedia learning
materials that can help Sam and
other “underdeveloped” adults han-
dle the stresses of everyday situations
(see photo 2).

About 500,000 people in 30 states
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have participated in groups that vie
Adkins-inspired videocassettes dea‘l
ing with such matters as quick
tempers and overcoming the fear of
changing jobs. Unlike conventional

on-the-couch therapy, these matena1§
are not meant to delve into a persons
overall environment—family back-
ground, education, finances, and 50
forth. Instead, they emphasize
changing a person’s outlook and tim-
ing. The aim is to promote an alter-
native, a more responsible reaction to
a given kind of stress.

The sessions are now offered by
300 nonprofit organizations, in-
cluding community hospitals,
women’s counseling centers, anc}
adult-education centers. These orga-
nizations typically commit $10,000 for
the equipment and training needed
to run the institute’s courses. Staff
salaries are extra.

“Our goal now is to use the com;
puter to make the process more in-
teractive, more flexible,” says Adkins.
“The people would see dramatic vi-
gnettes depicting some aspect of the
problem they are seeking help with.”

Adkins plans to link the PC to a
videodisc player, so that people like
Sam can view a dramatic scene, such
as the beginning of a family fight.
They then choose which course of ac-
tion they would take under the same
situation. The videodisc will im-
mediately show the consequences in
a new scene. Each choice will lead ir-
revocably down a path to the next
choice, then the next and the next, in
almost endless variety.

“Ilike the computer because it lets
people rate their performance, too,”
says Adkins. “They could rate their
actions against a norm and not
simply an abstraction or a personal
feeling. After all, what is normal? And
we can arrange for the computer to
provide many possible outcomes for
a given behavior pattern, depending
on the circumstances. That's just like
real life. It's acceptable to people in
the program because there can be
more than one model of effective be!
havior in any situation.”

Because his program lets users
observe many models, it should, he
says, “allay fears that technology will
limit the soaring human spirit.” In-
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SandStar™ —
Modular Technology
That Will Never
Obsolete Itself!

SandStar™ Cards and Modules are the first IBM*-compatible
peripherals engineered to be totally Modular. The ingenious design
of the SandStar™ Series has virtually eliminated problems of board
obsolescence and running out of expansion slots. Say good-bye to
single function or “super” boards which either give you too little or
too much. Now you can purchase the functions you need as you
need them!

COMPLETE COMPATIBILITY

All SandStar™ Cards and Modules are designed to be 100%
compatible with IBM hardware, operating systems, high level
Ian?uages and diagnostics. They all come with a one-year repair or
replacement warranty and are ready to ship.

PRICED RIGHT!

All SandStar™ Cards and Modules are competitively priced. In the
long run, the SandStar™ Series will save you money.

ASK YOUR DEALER

Look for the SandStar™ Series wherever quality computer products
are sold. Watch our ads for new additions to the SandStar™ family.

SandStar™ Multifunction Card
Configure your card with as many as six SandStar ™ Modules. As with
all SandStar™ Cards, all modules funclion independently.

SandStar™
SASI Host
Adaptor Module
This module interfaces
your PC to any SASI (or T—
SCS1) compatible device
such as the Xebec Hard
Gisk Controller.

%W\/WW

SandStar™ Paraliel Port Module
This portis a Centronics ™ compatible YO port
which may be used to connect a printer or used
as a general purpose VO port. iBM diagnostics
will run on this module

This module is a 300/
1200 Baud Intelligent
Modem that directly
connects your PCto a
telephone line using a
modular telephone jack
includes features such as
auto-dlaling and auto-
answer.

ndStar™ Clock Calendar

s module automatically loads the correct

¢ and date each time the system is powered
The clock and calendar are equipped with
tery back-up and run even when the power is
ned off. Software included.

M 1s a trademark of the International Business Machines Corporation.
ntiques Courtesy of Lioyd Boughter, Oriando, Fla. Dealer.

Circle 285 on inquiry card.

SandStar™ 5Y."&8" Floppy Drive Controlier Card
Control up to four 544" floppy drives or two 8~ drives extemally. This
Card accepts up to three SandStar™ Modules.

SandStar™ Serial Port Module

This module is totally compatible with software
written for the IBM Asynchronous Adaptor and
may be used to connect to a MODEM, serial
printer or any device using a standard R5232-C
interface. The port may be configured as Serial
Port #1 or #2.

SandStar™ Game Adaptor Module
With this module you can attach up to four
paddles or two joysticks. t may aiso be used
with four digital inputs and four analog inputs for
general purpose graphic applications. it uses the
same type 15 pin "D" subminiature VO
connector as the IB8M Game Controi Adaptor.

SandStar™ Memory Card and Module

Expand your total systerm memory from 64k bytes all the way up to
640k bytes using only one card siot. In addition, this card accepts up
to three SandStar™ Modules. Includes StarDisk™ Software.

SandStar” Hard Disk

Controller Module

This module provides an interface between your
18M PC and the industry standard ST-506 type
hard disk drives. Inciudes ECC (error checking
and correcting).

Protootglpe Module
This module can be used
to create prototype
designs which can be
instalied in the IBM PC

MM

MAYNARD ELECTRONICS

400 E. Semoran Blvd. * Suite 207
Casselberry, Florida 32707 * 305/331-6402

We make modern times better.
americanradiohistorv com
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THE
URCHASING AGENT
matches lowest prices!

COMPUTERS
Alpha Micro

Altos 5-150, MPIM
Allos 580-10

Altos 58610

Altos 586-30

Altos 586-14/40

Sys 816A RAM 21°
Sys.816ARAM 21" "
Sys. 818B RAM 16°*
Sys. 816C RAM 21°
Sys. 816C RAM 21**
Sys. 816D RAM 21°
Sys. 818D RAM 21°*
B16 0B RAM 17"
816 16 RAM 21°*
816 68K RAM 21°
Gifford Sys. 321°

M-Drive-H
CPU 68K

CPUZ 6 Mhz

RAM 21, 128K. 12 Mhz

Pragmatic 20 meg.

Pragmatic 40 .
Columbia 1600-1, 2-320K
Columbra 1600-4, 12 meg.

Columbia portable
Corona desktop, 2-320K

Fortune

Molecular SM 8 10 meg.

Morrow Micro D, MD-2*

Morrow Micro D, MD-3*

I °* witerminal, add

Morrowrlter
MW1-MP100
MW1-MP200
MW1.MP300
MW2-MP100
MW2-MP200
MW2-MP300

NEC APC-HO1

NEC APC-H02

NEC APC-HO3

NEC APC-H12
Coior Graphics board

Disk 2, Hard Disk Contr.

Comple!ely Assembled
*Unassembied Components

1.100

Corona desk(op havd dlsk 3 495
2,387

1,575
2,999
4,699
2,320
2,699

CALL
4648

|.|30
455

1,856
2,243
2,441
2,321
5%

L

618

COMPUTERS
NEC APCWPS 1 4.534
NEC APCWPS 2 5,013
NEC APC-WPS 4 5622
NEC 88014, 64K 947
NEC 8831A, 2-320K 868
NEC 8881A,28" 1,575
Northatar Advantage
w/Duai Floppies 2,160
wi5 meg. 3,249
w/15 meg. 4,315
8/16 upgrade 349
Onyx 8001 MU 20, 256K 10,454
Onyx 8002 MU 20, 512K 14,338

Onyx C5002A. 256K, 14M. 8,022

Pied Piper 995
PMC Micromate 101 888
Sage IV, Low Profile 3,466
Sage IV w/18 meg. 6,268
Sanyo 1250 2,433

Sanyo 4000

Seattle Gazelle, hard disk 5 970
Televideo T 2
Televideo TS-803 2 027
Veclor 4-20
Victor 9000 S.S. 2.874
Victor 8000 D.S., hard disk 4 350
Zenlth ZF-100-21

35637

Zenith ZW-110-32 4261
HARD DISKS

Cameo CALL
Chatsworth 4200 3,340
Corvus,6meg..wicIntf. 1629
Cyquest 1,391
Davong, 5 meg. Univ. 1,395
Morrow 20 meg.. wicontr. 3,650
NEC APC 10 meg. 2172
Pragmatic 10meg. 2,445
SantaClara Sys. 10meg.  1.970
Tallgrass Tech. 6 meg. 1,781

Trantor 5meg. 1211

18M PERIPHERALS

Hayes 1200 B Modem 449
Kentronics 5150 Keyboard 189
Plantronics Color Plus CALL
Quadiink 549
MODEMS

Hayes 1200 499
US Robotics Auto 212A 479
US Robotics Password 349

MONITORS

Amdek 300G Hi-Res 130
Amdek 300 A Hi-Res 145
Amedk 310A 165
Amdek RGB Il 450
BMC 12" Green 85
NEC 1201 154
NEC 1203 811
NEC 1205 162
NEC 1260 115
NEC 1410 RGB 780
Princeton RGB 485
Quadram Quadchrome 510
Sanyo 12° G Hi-Res 181
Taxan 12" Amber 125
TaxanRGB3 49
USI 12" Amber 155
PRINTERS

Anadex 3501 1.300
Anadex 9620 1,399
Anadex 9625A 1515
Anadex WP6000 2,599
Brother, parallel, daisy

C.Itoh 8510 Pro/, par. 379
C. Itoh 8600 1.017
C.Itoh F-10,40 cps. 1,050
C.toh F-10.55¢ps. 1,425
C.Itoh C-1-300,300 Ipm. 4,295
Dalsywriter 2000, 48K 1.150
Datasouth DS-180 1,150
Diablo620, 25 cps.. daisy 875
Diablo 110
Epson FX-80 564
Epson FX-100 750
Epson MX-80FT 475
Epson MX-100 657
Florida Data OSP-130 3,700
GE(General Electric) CALL
Geminl 10 309
Gemini 15 454
Gorllla Banana 199
IDS Prism 132 alloptions 1,395
NEC 2010 995
NEC3510 1,365
NEC7710 1,800
NEC8023 499
Okidata 80 37
Okidata 82A 359
OkidataB83A 575
OkidataB4p 960
OkidataB4s 1.060
Okidata 2P 445
Okidata 925 527
Okidata 93P 738
Okidata 93 820
Okidata 2350P 2.095
Okidata 23508 2,195
Okidata 2410 2,323
Qantex 8000 P 1,086
Qantex 7020 1.235
Qantex 7030 1.548
Qantex 7040 1.703

F.0.B. shipping point. Prices subject to change without notice.

PRINTERS

Qume 11/40 wiint.
Tally 160L. wilractor
Tally 180L. witractor
Texas Instr. T1810basic
Texas Instr. T1810LQ
Toshiba P1350, parallel
TJoshiba P-1350, seriat
Transtar 130

Transtar 140
Transtar 315 color

PLOTTERS
Amdek. X-Y
Houston Instr., DMP 29

Houston Instr., DMP 40

Houston Instr., DMP 42
Houston Instr., HI-Pad 763
Strobe M 100 461
Sweet P 573
TERMINALS
Adds Viewoint Al 445
Adds Viewpoint A3 + 499
Ampex Dialogue80amber 720
Ann Arbor Ambassador 1,355
C. Itoh 80A 1,016
C. Itoh 101E 1,278
Hazeltine Espnit| 478
Hazeltine Esprit Il 540
Lear Siegler ADM 3A 511
Quadram MX700 CALL
Qume QVT102A 542
Qume QVT102G 538
Televideo 925 715
Televideo 950 905
Televideo 970 1,015
Visual 932
Wyse WY-100 680
Wyse WY-200 1,020
Wyse WY-300 1,020
ZenithZ-29 635
ACCOUNTING
SOFTWARE
Altos Accountant 1.899
CYMA, each module 345
Graham Dorlan, ea. mod. 420
MBSI. each module 455
Micro Computer

Consultants, ea. mod, 450
Microtax ALL
Open Systems. ea mod. 568
Structured Systems,

each moduie 735
Systems Plus 345
DATABASE
SOFTWARE
Conaor Il 437
DBasell 450

B-83-11

—

The Purchasing Agent Philosophy, Part 4:
¢ First select the specific software programs you need, then select the
computer to run them.

il
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THE

PURCHASING
AGENT, INC.

574 Weddell Drive, Suite 5

Sunnyvale, CA

(408) 744-0646
Open Monday thru

94089

Friday, 8-5 PST

Circle 376 on inquiry card.
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stead, the opposite is true, he says—
the computer allows lessons to mimic
the rich variety of everyday human
experience, Furthermore, Adkins
says, “We can greatly improve the ef-
ficiency of learning in this soft field
of ‘coping, and, by automating the
delivery, we can lower costs and im-
prove availability.”

At first, Adkins said, adults will use
their computer/therapists in the
home or at the sponsoring institu-
tion, while occasionally getting
together in groups to explore the
norms. Eventually, the machines will
be sufficiently inexpensive so that the
institution will have to supply only
the software—most adults will al-
ready own the hardware.

“There’s a big ‘if’ in all this,
though,” Adkins says. “It all has to be
designed right. Human experience is
complex.”

Adkins doesn't expect to have a
complete system up and running for
another two years or so. But his suc-
cessful pioneering work with video-
tape suggests that he will succeed
with computer-accessed videodiscs
as well.

Why did Adkins choose the PC?
“Simple. I knew I had to get educated
about computers, the same way I
taught myself how to produce slides
and videotape vignettes. So I went
out and bought the best.”

As for me, I never did find a bakery
using a PC. I'm sure there’s at least
one, though. Bakeries, with their
perishable products and their high
energy consumption, have long been
leaders in computerization for inven-
tory control and energy conservation.

In fact, the very first commercial
computer in Great Britain was the
Leo I, designed and built by a Lon-
don-area baked-goods distributor,
the Lyons Organization, in the late
1940s for near-real-time daily inven-
tory control. Leo I handled data for
more than 200 bake shops yet had
only a fraction of the power of an IBM
PC.m

Steve Ross, a New York-based writer and consul-
tant living temporarily in Honolulu, holds degrees
in physics and journalism. He first learned to pro-
gram on an IBM 1620 twenty years ago. His mail-
ing address is 120 Irving St., Leonia, NJ 07605.
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*“Thanks for the prompt reply. Sure
was a lot faster than waiting for
the mailt”

A complete plug-in communications
system for Apple® computers. From
Hayes, the established telecomputing
leader: the simple but sophisticated
Micromodem Ile™ plug-in board
modem and its companion software,
Smartcom 1™ Everything you need to
expand the world of your Apple 11, lle,
11 Plus and Apple 111. In one, convenient
communications package.

Wwith Micromodem Ile and Smartcom I,

ou can access data bases, bulletin

oards, and the varied resources of infor-
mation services. Plan your travel itinerary
via computer, including flight numbers,
hotel and rental car reservations. Retrieve

and analﬁze daily stock and options prices.

Work at home and send reports to your
office. You can even do your gift shopping
by computer!

Micromodem Ile. Think of it as your
Apple’s telephone. It allows your com-
puter to communicate with any Bell-103
type modem over ordinary telephone
lines, at 110 or 300 bits per second.
Micromodem Ile instagls easilyinan
expansion slot, and requires no outside
power source. It connects directly to
either a single or multiline modular
phone jack, to perform both Touch-Tone®
and pulse dialing,

Micromodem Ile dials, answers and dis-
connects calls automatically. And, unlike
some modems, it operatesin full or half
duplex, for compatibility with most time-
sharing systems.

A built-in speaker lets you monitor your

P
/////% 1

y

""" Your Ap le’'s telephone.

//////////////%
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%/////////////A //////////////
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W

“Gary: The pedigrees for next
week's auction are as follows..”

Micromodem Ile
Smartcom [

e ——

-

calls when dialing. That way. you'll
know if a line is busy. With Smartcom I,
Micromodem Ile automatically redials
your last number. '

Discover how Micromodem Ile can
help maximize the capabilities of your
Apple. While Smartcom I software will
minimize your efforts.

Smartcom I companion software.
For effortless communications.
Whether you're a newcomer
to personal computing or a sea-
soned professional, you'll appreciate
the ease and speed with which you can
perform any communications function.
Thanks to Smartcom I!

Let Smartcom I guide you through a few
easy-to-answer questions to tailor the
program to your particular needs. Then
you're ready to go!

Make a selection from the Smartcom1
menu to manage your communications,
files or printer. Program prompts guide you
along the way. An§ menu selections let

waann americanradiohictiory caom
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“Attn. Prod., Sales, Purch.: Recom-
mend 50% blue, 30% red screen for
closest match’

you easily make a call. end a call, or answer
acall. When you're on the receiving end.
your Micromodem lle answers automat-
ically, even if you're not there!

_ Convenient! And so is the Smart-

¥ com I memory for phone numbers.
Smartcom I stores three of your most
frequently called telephone numbers
and one prefix. Plus, it also remem-
bers the last number dialed.

Smartcom 1 also provides a direc-
tory of the files stored on your disk.
And lets you create, list, name, send,
receive, print or erase files right from
its menu.

Smartcom lis as versatile as you need it
tobe. It accepts DOS 3.3, Pascal, CP/M™
3.0 or CP/M Plus™ operating systems.
And accommodates up to six disk drives
and several printer interface cards.

Like all our products. Smartcom I and

Micromodem lle are backed

» by excellent documentation
HayeS and full support. Including a

two-year limited warranty

on Micromodem Ile and a 90-day warranty
on Smartcom I!

See your dealer today. Then plug into
the exciting world of telecomputing.

Hayes Microcomputer Products, Inc.,
5923 Peachtree Industrial Blvd.. Norcross,
Georgia 30092. 404/449-8791.

FCC approved n U.S.A.

1983 Hayes Microcomputer Products. Inc.
Micromodem {le and Smartcom | are trademarks of Hayes
Microcomputer Products. Inc. Apple Computer is a registered
trademark of Apple Computet. inc. Touch-Tone is a registered trademark
of Amencan Tere hone and Telegraph. CP/M is a trademark of Digital
Research. Inc. CP/M Plus is a trademark of Advanced Logic Systems

Circle 209 on inquiry card.
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TE_"_'GRAPchs DESKTOP
1 L_TI'\ PRODUCTS

THE GRAPHICS
STANDARD

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

Each offers

VT100 text editing and 4105 4107 4109
PLOT 10 color graphics an uncondi-  Display Size  330mm (13) 330mm (137) 483mm (197)
are now packaged as tional, one- Displayable Colors
basic desktop units and year on-site Graphics 8 16 16
priced from $3995 warranty. Tek _ Alphanumeric 8 8 8
complete. Warranty-Plus  Palette 64 64 4.096
Tek’s new 4100 Series extends thiS  Resolution 480x360  640x480  640x480
desktop terminals answer coverage two  gegment Memory 128K Bytes 256K Bytes
a range of resolution, additional g $3.995 $6,950 $9,950
screen size, color palette ?fr‘i’;fg c?sttmml- Warranty-Plus _ $195 $295 $395

and local intelligence
needs. All three feature
outstanding 60 Hz non-
interlaced displays and
rapid 16-bit graphic pro-
cessing speeds.

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

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

For less than $1,600,
you can add Tek’s com-
pact, plug-compatible
4695 Color Graphics
Copier. With a palette of
up to 125 shades, the 4695
lets you reproduce graphic
and alphanumeric displays
on report-size paper or
transparency film at the
push of a button.

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

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

provides up to 886K RAM
for standalone program-
ming and pre- or post-
processing—to help you
conserve host power
while you build upen a
central data base.
Factor in compatibility
with Tek PLOT 10 soft-
ware and 4110 Series
terminals, and you'll
discover the first
desktop graphics that
you can’t outgrow. Call
your Tek Sales Engineer
for a demonstration.
For the number, or for
literature, contact:

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

Tektronix, Inc.

PO. Box 4828

Portland, OR 97208

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

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

1180 AV Amstelveen

The Netherlands

Telex: 18312—18328

Canada

Tektronix Canada Inc.
PO. Box 6500

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

aany o aricanradiahictan, cam

Tektronix

COMMITTED TO EXCELLENCE
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IBM'’s

Estridge

The president of IBM's

Entry Systems Division
talks about standards, the PC’s
simplicity, and a desire not to be different

by Lawrence J. Curran and Richard S. Shuford

. The desire to offer a system that would
appeal to experimenters who would be
able to add value easily was one of the
motivations that guided designers at In-
ternational Business Machines (IBM)
Corporation when it undertook develop-
ment of the IBM Personal Computer (PC)
in 1980. Philip D. Estridge, president of
the IBM Entry Systems Division in Boca
Raton, Florida, explained that desire to
develop what is called an “open system”
to BYTE editors in a recent interview.

IBM wanted to provide a simple system
that offered customers the ability to ex-
periment with very little effort, Estridge
says. He adds that the idea for a system
that customers could easily apply as they
saw fit had been implemented by other
personal computer manufacturers.

Simplicity was a key consideration in
the IBM PC design, but counterbalancing
simplicity was the need for a product that
had durability as well as enough capaci-
ty and power to grow. The latter con-

88 November 1983 © BYTE Publications Inc.

siderations immediately led to the selec-
tion of a 16-bit processor, says Estridge,
who notes that the Intel 8088 was a par-
ticularly fortuitous choice: “It happened
to be there when we needed it to introduce
the power of a 16-bit computer and keep
the affordability of the 8-bit 1/O [in-
put/output] architecture.” Estridge ex-
plains that the 8-bit 1/O architecture
makes it simple for users to add equip-
ment to the IBM PC “without doing a
lot of work or spending a lot of money”
because the 8-bit interfaces are easy for
hobbyists and third-party add-on manu-
facturers to understand.

Estridge would not discuss unit ship-
ments or dollar sales of the IBM PC, and
he would not talk about future IBM prod-
uct plans or competitive products when
he spoke with Richard S. Shuford,
BYTE’s special projects editor, and
Lawrence ]. Curran, editor in chief.
BYTE's questions are in boldface and
Estridge’s answers are in lightface.

www americanradiohistorv com

Did you consider what impact the
IBM PC would make in terms of
establishing standards?

When we first conceived the idea for
the personal computer in 1980, we
talked about IBM being in a special
position to establish standards, but
we decided that we didn't want to in-
troduce standards. We tried to do
everything we could to understand
the existing infrastructure and pro-
pensities [in personal computers]
across the board—in marketing, dis-
tribution techniques, pricing, cus-
tomer alternatives, software sup-
pliers, hardware add-on suppliers,
and peripheral manufacturers. We
tried to fit into what has become a
very exciting, well-structured, and
well-working business. We firmly be-
lieved that being different was the
most incorrect thing we could do. We
reached that conclusion because we
thought personal computer usage
would grow far beyond any boun
anybody could see back in 1980. Our
judgment was that no single software -
supplier or single hardware add-on
manufacturer could provide the total-
ity of function that customers would
want. We didn't think we were intrd-
ducing standards. We were trying to
discover what was there and t‘heb
build a machine, a marketing
strategy, and distribution plan that fjt
what had been pioneered and estah-
lished by others in machines, soft-
ware, and marketing channels.
There is a 3.9-inch disk drive in the
IBM family that is not the same size
as some of the more popular drives
that are becoming de facto stan-
dards; is that of concern to IBM?

I can only tell you what we're doing
in the personal computer group.
There are many activities within IBM.
Each has its own goals, and I
wouldn’t comment on what they're
doing. But when we were develop-
ing the product in 1980 and 1981,
alternative disk sizes were emerg'-
ing—3%:-inch, 3.9-inch, and 5%-inch.
But then you look at the tremendous
number of people who manufacture
the 5%-inch media, the number who
have equipment that produces the
reproduced programs, and the num-
ber of customers who have the
media, and you have to conclude that
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Estridge: an eye toward experimenters.

you don’t need to take on the extra
burden of introducing a disruptive
medium, no matter how good it is.
None of the disk alternatives offered
enough of an advantage to warrant
that kind of disruption. [IBM with-
drew this drive from the market in Sep-
tember. ]

What were the software considera-
tions that resulted from your desire
to “fit in” with the PC?

Let’s take BASIC as an example. IBM
has an excellent BASIC—it's well
received, runs fast on mainframe
computers, and it’s a lot more func-
tional than microcomputer BASICs
were in 1980. But the number of users
was infinitesimal compared to the
number of Microsoft BASIC users.
Microsoft BASIC had hundreds of
thousands of users around the
world. How are you going to argue

waany americanradiohistory com

with that? Many who wrote about
the IBM PC at the beginning said that
there was nothing technologically
new in this machine. That was the
best news we could have had; we ac-
tually had done what we had set out
to do.

Did you try to discipline yourselves
not to stretch the state of the art with
the PC?

Yes. For example, you can handle a
higher-performance /O device with
a 16-bit I/O channel than you can
with an 8-bit I/O channel. Having an
8-bit I/O channel inherently limits the
performance of the main processor
because you have to move twice as
many bits per operation. But that was
a trade-off we chose to make to fit in-
to what was already there. It wasn't
too difficult a trade-off to make
because there were no programs—
and there are still few—that demand
a higher performance processor than
most that are out there.

Do you have a profile of your typical
customer or user?

I don't think we have a typical user
because the machine is so communal
that typical doesn’t have meaning, ex-
cept for the fact that more and more
people ate discovering that they have
needs that can be answered rather
nicely by a personal computer. And
they are in all walks of life—all the
way from very young children to very
elderly people—in every profession.
Is there a typical minimum con-
figuration emerging?

I don't know. We've forced that
answer somewhat because we build
the machines that are most frequent-
ly ordered. We build four or five con-
figured systems to make it easy for
the dealer to put the systems together
so that the work is done partly by us
and partly by the dealer. We know
that there are a lot of people building
complete machines starting with a
very rudimentary form of our prod-
uct.

You say that you don’t have a typical
user, but is there a set of typical user
characteristics that you have to deal
with? For instance, do you find peo-
ple who don’t want to type on the
machine because of the keyboard?
Yes, we find those reactions, but not
quite the way you said it.

November 1983 © BYTE Publications Inc. 89
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Human Factors in

The placement of certain keys in the key-
board of the IBM PC has been widely criti-
cized, but Philip D. Estridge cites prior
IBM experience in building typewriters as
being helpful in designing the PC key-
board. He points out further that various
human-factors considerations are reflected
in the overall PC design that he says make
the machine comfortable to use.

The keyboard can be tilted, for example,
to assume a flat-surface angle or a tilted-
up angle. Estridge says both are standard
angles that make users feel comfortable.
“We don't know why people feel comfortable
with one of those two angles,” Estridge
says, “but weve learned from building
typewriters that these are the two popular
angles for wrists.”

He also cites studies of eye-pupil dilation
that influenced the PC’s design. He says
these studies have shown that there's a
direct relationship between pupil dilation
and fatigue; the more a user’s pupil dilates,

the IBM PC

the more fatigued he may become.

“If you can cut down on contrast changes
as people use the equipment, you reduce
the likelihood of frequent pupil dilation.”

How has that principle been applied to
the IBM PC? Estridge explains it this way:
“Imagine that the center of the machine
is a high-contrast area and the outside of
the machine—the background—is a
low-contrast area. The machine has grades
of contrast as you move from the screen
outward. Its highest contrast is on the dis-
play tube. Immediately around the tube is
a lower-contrast border, and then the
cabinet curls round to form an even lower-
contrast frame.

“The eye then progresses from seeing
dark gray to light gray to medium white,
and, beyond that, essentially a noise back-
ground. As the eye moves across those
boundaries, it doesn't experience much con-
trast change, and the viewer doesn’t get
tired.”

Some people are upset about the
placement of the left-hand Shift key
and the Return key.

I wasn't thrilled with the placement
of those keys, either. But every place
you pick to put them is not a good
place for somebody, and it’s a large
enough group of somebodies so that
there’s no consensus. The left-hand
Shift key is located where it is
because we wanted to have the char-
acter-typing keys inside the control
keys. That means that the arrange-
ment with the one extra key, instead
of being the Shift key with the char-
acter on the outside, is just the
reverse. | have since gone back and
looked at a lot of keyboards and
found that a lot of them are just like
ours—with one more key on the bot-
tom. They may not have the same
character in that position, but there
is one more key along the bottom. It's
not much of a problem in the long
run. Fortunately, people adjust; in
fact, if we were to change it now we
would be in hot water.

Why are the function keys in two
rows on the left rather than across
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the top?

We didn't want to put them across
the top because we wanted to have
a template there in case some appli-
cations needed a template across the
top of the keyboard. That's the reason
for that little ridge—to keep the
template from falling down on the
keys. The ridge is also there to use as
a book prop.

Did you look at the international
keyboard standards?

That's what’s on the board; that’s
why there are symbols on the keys.
Is there anything different that you
would do to the keyboard now that
it's been out a while?

No. I'm not saying we would never
come out with another keyboard
that's different, but I don’t have any
regrets about the keyboard.

Are you familiar with the mice that
are creeping around in the world?
Yes. That's a perfect example of the
kind of experimentation that you
would expect to go on.

Have you ever used a mouse?

Yes.

Do you like it?
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It was just another way to do things.
It didn't strike me one way or
another.

Are you comfortable with the key-
board?

Yes. More than two million personal
computers [from all suppliers] were
shipped in the United States last
year. Predictions for the future are
more grandiose. They must not be
very hard to use. When you look at
the age levels of people using the
machine—both the very young and
the very old— and when you look at
the backgrounds of the individuals,
you have to conclude that the com-
puters must be pretty darn easy to
use, or else you would never have
gotten that far.

Can we talk about specific software?
Sure, as long as it's ours.

The biggest software change that’s
happening is the upgrade to the 2.0
version of DOS; are there delays in
shipment of the product?

Initially, yes.

Why is there a delay?

We guessed wrong on how many
people would order the PC from day
one. We thought there would be less
demand than there is, so we had to
catch up, and we passed that point.
Some people are complaining that
there are problems with the 2.0 ver-
sion and incompatibilities with the
previous 1.1 version. Do you see that
as a major problem?

There are some differences in the
products, most notably in memory
utilization. The 2.0 product is larger.
If you had a program that barely fit
in 64K bytes with version 1.1, it's
almost certain that it doesn't fit if you
move the program to 2.0. We haven't
heard any significant unhappiness
with customers or with the software
suppliers, and that level of incom-
patibility is one that’s understandable
as you enrich your product.

Will IBM sell 1.1 indefinitely?

I won't speculate about our plans, but
it'’s not a good idea to mistreat cus-
tomers. We will do what our cus-
tomers need us to do. If that means
keeping 1.1, we will do it. If all the
customers move to 2.0, it will be
uneconomical to keep 1.1, but I don’t
know which way it will go.

We understand that Microsoft had
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This One Decision
Saved our Business and Grossed
over °1,000,000.in Sales

In 1979, our recreational manufacturing business was booming.
And we had developed a new product that looked like a real
winner. The new product was extremely important, in that it
appeared to be the answer to a seasonality problem associated
with our other product lines.

By early summer, our order book was bulging. It really looked as
if our off-season sales and production problems were over. Then
just as quickly the roof fell in. Gas shortages devastated the
recreational vehicle market ovemnight. And our order book for
over two million dollars worth of the new product disintegrated.

Faced with a fall and winter of virtually no sales, many thousands
of dollars of unneeded parts and excess production staff, | had no
choice but to shut down the production lines. And if a solution to
our problem couldn t be found, the business itself was in jeopardy.

A life saving decision

I spent many sleepless nights
trying to come up with a solution to
this nightmarish situation. Then |
remembered a course | had taken
in decision analysis. I spent the rest
of that night reviewing course
material and other books I had
bought on the subject. The next
day,I called an emergency meeting.
Using the decision making
techniques I had learned, we spent
the rest of the week searching for
and analysing potential solutions. |
The net result was that not only was
the company pulled back from the

manually, the ordeal of rewriting, recalculating and redocument-
ing tends to discourage revisions, thus producing poor results.

Decision~Analyst overcomes these problems by asking for the
minimum input possible from you, in the correct sequence. It
leads you step by step through the decision making process, then
does all the necessary calculations and produces polished reports
without any further effort. And all of your input is stored on your
disk so that revisions and updates can be made easily at any time.

Comprehensive but easy to use
Decision~Analyst is probably the easiest program you'll ever use.
You can literally leam to operate the program using only the ‘help’
screens. But it comes with a thoroughly indexed manual which
includes many pages of examples plus a step by step guide to the
decision making process.
1 And Decision~Analyst is no fly-
weight. It uses over 100,000 bytes
of fast compiled code and a 40,000
character help file. The program is
extremely ‘bullet proof ‘and does
| all the work . . . you do the thinking.
-}‘ And there is no danger of missing a
| critical step because your analysis
is guided through each of the eight
menu- driven sections.

Endless opportunity

for use

1 If you're saying to yourself

that you really don't have any earth

brink of destruction, but we added
over $1,000,000.00 in gross sales during that off-season.

A way of life

From that point on, almost every critical decision (and there were
many) regarding new products, marketing channels, pricing,
advertising, production equipment, engineering projects, received
this same type of analysis.

Although the process was very time consuming and clumsy,
because it had to be done by hand, our decisions were much
improved. And there were some real benefits that we had not
anticipated.

1. Our understanding of each problem was greatly increased.

2. We uncovered opportunities that we would not have thought
of in any other way.

3. Our decisions were documented, preventing us from slipping
off the selected path or ‘rehashing’ the same things over and over.
4. Consensus became easier because we were forced to focus
and resolve each part of the problem, one piece at a time.

The birth of Decision~Analyst™

Decision~Analyst was created because the process of evaluating
complex decisions with multiple altematives and many criteria is
very tedious and time-consuming if you do it on paper. And doing
it in your head is virtually impossible.

Any complex decision usually requires multiple revisions to
criteria, alternatives, weights and values assigned to them. f done

shattering applications for
Decision~Analyst . . . then consider this. If you're in business,
chances are that the most important thing youdo is make
decisions.

Decision~Analyst can help you select key personnel, decide on
new machinery or equipment, prioritize major projects and
allocate resources, choose a new product or a better price
strategy, select new offices or plant locations, select the most
profitable marketing channel or the best piece of computer
hardware or software. Use it to analyse any decision which has
more than one viable altemative.

In your personal life, it can help you choose the best job, select
the right business, career or franchise, determine the best field of
investment or even the right home, boat or car. In fact, improving
your decisions is probably the most rewarding thing you can do.

Let us help you make a $139% decision

If there’s a chance that Decision~Analyst could help you improve
even one decision, would it pay for itself? Chances are it would. In
fact, it's likely that it could save you the price many times over!
So why not take advantage of this special $138.00 introductory
price (plus $5.00 shipping) by calling us today? We'll even refund
your money, within 30 days, if you're not completely satisfied.

Available for virtually every make of micro-computer using CP/M,
CP/M-86, MS-DOS or PC-DOS operating systems. Requires an 80
column screen and an 80 column printer for reports.

E ti S ftW I US.A. Canada Great Britain & Europe

Xecu Ve O are nC o Exceutive Software Inc.  Executive Software Ine.  Microcomputer Products
Dept. #1037 Dept. #1037 international Ltd.,

Call Collect Two North State St.. 14 Green Pine Ave., Central House,
(705)722-3373 Dover, Delaware Barrie, Ontario, Canada  Cambridge Rd., Barking

19901 L4M 4S5 Essex, England 1G11 8NT

* Decisi Analyst is a Trad k ol E S einc. DA6

® MS-DOS is a Registered Trademark of Microsoft Corp. ®* CP/M ™CP/M-86 Regi Trad of Digital Inc. ®PC/DOS is aRegistered Trademark of 1. B.M.
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developed something called the user
shell interface for MS-DOS 2.0, and
we don’t seem to have that in IBM’s
2.0. We have a command-prompt line
that is much the same as it was.
PC-DOS and MS-DOS are two dif-
ferent products; you can buy either
one.

Is IBM happy using the com-
mand-line scheme of having people
type things in?

Microsoft has helped us enormous-
ly with PC-DOS, but it’s our product.
Microsoft has its own product. Al-
though they are very similar—and
I'm not trying to telegraph any-
thing—I don’t know how they’re go-
ing to be in the future. All I can tell
you is that our product works, it's
fairly simple, and we're happy with
it.

Are you satisfied with the language
compilers and interpreters that are
available for the IBM PC?

If you're talking about the ones under
the IBM logo, we've had very good
response, and we're pleased with
everything except the FORTRAN
compiler. The performance of the
FORTRAN compiler is not what we
think it ought to be. We've told our
customers that we're trying to work
on the problems. Whether or not we
can do anything about them remains
to be learned, although there are a
tremendous number of satisfied
FORTRAN compiler users.

As greater amounts of memory
become more common, do you fore-
see that another version of a BASIC
interpreter will allow easier use of
all that memory than the current
BASIC interpreter does?

I don’t know whether we'll do that or
not. It was obvious from day one that
the machine had more memory than
the Microsoft BASIC interpreter
could use. We decided not to change
the interpreter right from the begin-
ning. I think it's been a good deci-
sion. The BASIC interpreter is essen-
tially bug-free. To go back in and
make it handle bigger address spaces
would essentially mean a rewrite that
would expose us to introducing error
into the code. That flies in the face of
the novice user’s learning the BASIC
language for something very simple.
We traded quality for the additional
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capacity of the interpreter. I would
make that same choice today. I think
of the BASIC interpreter as an answer
to a lot of things except big, compli-
cated programs. If you need a lot of
address space to solve the applica-
tion, you should use languages that
are designed for those kinds of prob-
lems. It doesnt bother me that BASIC
handles programs that fit into only
64K bytes. We have moved the
code—service routines and operating
systems—out of the 64K-byte
user-program space into the other ad-
dress spaces so that the use of 64K
is more efficient.

Are there any gaps in the lineup of
software that IBM offers for the
machine that make you uncomfort-
able?

No, because we went into this with
the idea that we can’t do everything.
We tried to create a machine, some
software offerings, and a set of busi-
ness practices that made it easy for
others to participate.

Are you happy with Easywriter 1.1?
Yes, I like it. People seem to like it.
Have you used it yourself?

Yes. I also tried to use Easywriter 1.0
and had the same experience every-
body else had. There is almost no
product [that runs] on the machine
that we have produced that I haven't
used.

Have you backed up the contents of
a hard-disk drive? Are you satisfied
with that procedure?

Let’s go back to the 5%-inch disk dis-
cussion. You can put only so many
bytes on a 5%-inch disk, and that in-
troduces some disk handling. I don't
have any other way to do it.

Do you think the industry will even-
tually solve the problem?

I don't know that it's a problem.
When the machine first came out,
people asked, “Aren’t you upset that
there is more memory than there is
disk capacity on the machine so you
can’'t dump your memory to disk?”
The answer is no. It has never been
a problem. It’s a theoretical problem.
If you insist that you must read the
entire contents of your file when you
do a backup, there will be a delay in
handling disks, but people are
smarter than that. They don’'t dump
the entire contents of their file; they
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only dump the stuff they're really
concerned about. Most applications
build transaction files; they have to
dump only transactions. If they take
the time to recreate the file, they’d
have a problem.

It's my understanding that the PC
and the PC XT have recently been i in-
troduced in Europe and elsewhere
overseas. Do you think that IBM w111
be coming out with some software
packages that will be specifically for
the international market?

I don't want to speculate on that.|
Why did it take so long to bring otit
the Intel 8087 coprocessor?

We wanted it to work. |
Are you saying there were troubles
with it?

Sure.

Is that why you now get a match d
set of an 8088 and an 8087?

The newer 8088s have slightly dif-
ferent characteristics that result in
better performance of the 8087
coprocessor. By shipping both pré-
cessors we know the customer will
get the best possible performance
from the 8087. |
Do you foresee the extra power that
you now get with the 8087 being an
extra selling point, or do you think
that the casual user won't care?

I think for the casual user to feel the
effects of the power of that device,
some support and programming
would be required to be available on
the machine that are not there today.
The people who are going to get it
and benefit from it are the people
who will write programs with the
device in mind, and there are a lot of
people like that, but I don't think 1t s
the general population.

So you see that as being kind of an
extra turbocharger that the drag-rac-
ing set will like?

Yes, the ones who'll need it will love
it.

Sometimes IBM makes product
changes that some people can't see
the reasons for. Why has IBM
stopped doing knock-out panels i 1rl
the back of the machine?

Because they produced quality prob-
lems, and we wanted to produce a
machine with no defects. They fell
out during shipping and handling.
So it was a shipping annoyance? |
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FOX&GELLER

“The products make the difference.’

g/es you 80-100% of programming using
dBASE I1.” QUICKCODE is for business executives, businessmen,
accountants, salesmen, anyone who wants to make dBASE Il
faster and easier to operate.

QUICKCODE is a program generator. A com-
puter program that writes computer programs. Think of it as a
‘translator’ that sits between you and your computer telling it
what you want and saving you from having to write a program
everytime you want to get something done.

If you own or use dBASE |I, or ever plan to, you
need QUICKCODE by Fox & Geller.

“...it succeeds admirably.” —INFOWORLD
“Help arrives for users of dBASE II.”” —BYTE MAGAZINE

\x/ith dGRAPH, the high-quality, easy-to-use
graphics package from Fox & Geller, you tap the full power of
your computer to produce a wide variety of graphs and charts.
And there’s no special knowledge or prior programming
experience required.

dGRAPH is for businessmen, future analysts, sales
managers and division supervisors. Anyone who realizes that
when information is presented graphically, comparisons are
easier to make, stories more impactful, arguments more
convincing. Simply stated, it will make you more effective.

“dGRAPH can add dramatically to dBASE II's
ability to manage, analyze and present data.”

“An outstanding program!” —Tom Bonoma,
Circle 193 on inquiry card. MICROCOMPUTING

FOXKGELLER INFORMATION HOTLINE (207)-794-8883
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A defect is a defect—it doesn’t mat-
ter if it's a corner crushing on the
cardboard box you ship it in or the
machine not functioning at all. It's ex-
actly the same for all defects. And
when you start out with that mental-
ity, if you have a defect, you ask not
only how to fix it but also what is the
source of this problem, and how do
we eliminate the source? In that par-
ticular situation we eliminated it by
not having it. We couldn’t sense that
there were a lot of people who
needed it.

Back to the design of the case. Did
you consider trying to go for a
smaller footprint for the machine,
possibly by trying things like stack-
ing the motherboard on top of the
disk drive?

It was the smallest footprint we could
figure out. We wanted to have the
machine work in a wide range of en-
vironments: heat, temperature,
humidity, and electrical interference.
When you start considering all this,
you can't make it as small as you
would physically make it because of

the electrical characteristics. We have
what we think is a balance. The more
closely you put it together, the more
difficult it is for somebody to add
something to it; you get hard-to-
manage mechanical assemblies. That
makes putting it together and taking
it apart hard and error-prone, or you
create fittings that are not generally
available, so other people can’t get
the equipment they need to build an
add-on piece of hardware.

You've talked a lot about designing
the machine to make it easy for peo-
ple to use—to experiment with the
machine, to add to it. Were you
thinking more of dealers than ex-
perimenters or hobbyists?

First, we knew that dealers would
have to provide warranty service. We
tried to design the machine mechan-
ically and electrically so that it was
simple to understand and work with.
We chose electronic components so
that there would be commonly avail-
able parts, with the serviceman at the
bench in the store in mind. Our goal
was to make the machine as easy for

him to use as for a customer, because
he’s a customer too. If we burden him
with high-technology complexities—
tools and equipment that are un-
familiar, hard to get, or expensive,
parts that are in limited supply or
available only from IBM—these
things would make the machine dif-
ficult to service.

The new IBM color monitor is cer-
tainly appreciated, but are you satis-
fied with the display quality you get
with the color display adapter?
Yes. I think it's a good balance be-
tween price and function.

Did you consider making a special
color monitor that used higher fre-
quencies?

Yes, but then you have to buy more
memory that fits on the color adapter
card. It raises the price. We think the
granularity, number of colors, and
number of memory bits on the card
strike a good balance between defini-
tion, function, and price.

Do you think we will be seeing more
applications that use graphics—that
graphics will be a dominant segment

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

Shipping: COD, 2nd day delivery, or Canada, add $5. Canada 2nd day or US next i €C o5
day delivery, add $20. Qutside North America. add $20, and for 2nd day add $75.
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Circle 281 on inquiry card.
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PFS: File
PFS: Report

1-2-3

ALPHA SOFTWARE INNOVATIVE SOFTWARE PEACHTREE \ 3 3 39
Data Base Manager I $199 TIm 11l 299 Peachtext (for Apple Il)  $169 [ ] $ 189
Apple IBM Connection  $139 Fast Graphs $189 Peachpak 4 (GL/AP/AR) $269 *

APPLIED SOFTWARE INSOFT R E——————
TECHNOLOGY Data Design $169  FERECT SOFTWARE (o9 - e -
\6etr,saForm zﬁg IS*A el S Perfect Speller $139 -,' :
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Magic Calc $109 EasyWriter Il $239 .
Magic Memory $ 74 EasySpeller I $149 Norton Utilities $ 59 399 '84
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PS SIERRA ON LINE Iz uitip
BPS Business Grapics $279  EYSOET - Screenwriter I § 99 . Advanced
COMPREHENSIVE SOFTWARE LIFETREE Screenwriter Professional $149 Y $ '89
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For more information on our complete line of software and accessories To Order call

call our toll-free number for a FREE copy of The Softline Catalog

. In New York State call (212) 438-6057

FREE!

Diskette Library Case

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

For technical support
and information call
(212) 438-6057
Monday
thru Friday

9:00 AM - 7:00 PM

Sundays
10:00 AM - 4:00 PM

TERMS:
Checks—allow 14 days to clear. Credit processing—add 3%. COD orders—cash, M.0. or certified
check—add $3.00. Shipping and handiing UPS surface—add $3.00 per item (UPS Blue $6.00
per item). NY State Residents—add applicable sales tax. All prices subject to change.
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Softliine Corporation
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Theft is a threat to software development.

of the market?

Yes. I think the old saying that a pic-
ture is worth a thousand words is
true.

Do you see color as a practical tool
now in business graphics, or simp-
ly a nice feature to have?

I think that color is going to change
over the next short period—maybe a
couple of years— from being some-
thing we think about as an interest-
ing curiosity to something we won't
know how to get along without. It
will be that dramatic a change. Look
at color TV. You're using more senses,
and it’s probably well proven that the
more senses you involve, the more
likely you'll get the message through.
If you don't think color is important,
turn it off the next time you watch a
football game and see how you like
it. It's a feature that is going to quick-
ly find use in all applications, not just
in business.

Were you disappointed that so many
users were not getting the color dis-
play adapter for a while?

I wouldn't say that so many were not
getting it.

There was a study that said 90 per-
cent of the people were using just
the monochrome display. .

I'm not going to comment on some-
body else’s study. I know how many
are buying it.
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Most IBM software seems to allow
users to make a limited number of
copies. Do you have any thoughts
about copy protection?

Do I ever. It's wrong to copy-protect
programs. The only reason anybody
does it is because there are thieves
who steal your product. That's
wrong, too. There ought to be some
way to stop that without creating
products that are unusable.

What do you think of having serial
numbers in the hardware match to
the software?

None of those techniques work.
There is no one who has a technique
for protecting against copying code
that works in all environments—hard
disks, communications, local-area
networks, single-user, easy-to-use, or
hard-to-use. I guarantee that what-
ever scheme you come up with will
take less time to break than to think
of it. I think theft is also a threat to
software development. It's going to
dry up the software. It's incredibly
difficult to write software, and peo-
ple are going to stop doing it if they
can't get a legitimate return for their
efforts.

Are you satisfied with the market
success of operating systems other
than PC-DOS—CP/M-86 and the
UCSD Pascal p-System?

We came out with three operating
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systems because we couldn't figu're
out where the propensity would be;
we wanted customers to decide that.
Why were CP/M-86 and UCSD
Pascal so much more expensive than
PC-DOS?

You'd have to talk to Softech Micro-
systems, which did the research.
Was the price determined by Softech
Microsystems’ licensing agreements
with you?

Yes.

What do you think about Digital
Research’s recent moves to cut the
price?

You'd have to talk to them.

Have you looked at any of the up-
and-coming languages, such as
Logo?

We've announced Logo for our ma-
chine, to be available in the fourth
quarter.

Do you think that’s a good package?
I think it’s terrific. What we have on
our machine is really dazzling. It's
been a lot of fun to experiment while
we were developing it. I don't know
how to project its popularity, but I've
had a lot of fun with it.

Why did you decide to put Logo on
the machine? [
Because people in the education in-
dustry said they needed it.

Have you used it yourself?

I use everything we're producing.
Do you have a machine in your
office and at home?

Yes, to both. I prepare letters at home.
I have some bookkeeping informa-
tion. We have a few investments that
I like to pretend I can manage. I play
games. [ use it as a way to see every
package we're developing and plan-
ning to introduce.

Do you use non-IBM software?

All the time.

Do you care to say which?

No, but I get my hands on as much
of it as I can and see what it looks
like.

Do you think other people are devel-
oping good software?

Absolutely. They sure are.

Are you pleased that a certain sub-
culture is growing up around your
machine?

I love it. I think we're in an era in
which the public has adopted per-
sonal computing in the same way it
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adopted the automobile. People want
to know everything they can about it.
That era will probably pass, but that
curiosity is almost sensational right
now, and I think it’s good.

Can we expect to see the same kind
of shakeout that happened in auto-
mobiles?

Logic tells you that it has to happen.
But logic also predicted the industry
wouldn’t sell one and a half million
personal computers until 1985, and
the industry surpassed that last year.
So who knows what’s going to
happen?

Has IBM been surprised at the suc-
cess of the PC?

I think the world’s been surprised by
the success, but not just about the
IBM machine; I'm talking about per-
sonal computing as a phenomenon.
All the industry reports you could
find in 1980 projected one and a half
million in unit sales [of personal com-
pufers] in 1985. You could have called
Future Computing or Dataquest or
anyone else and they would have told
you much the same thing. We don't
have a crystal ball that is better
calibrated than anybody else’s.

It seems that you have the same
problem—forecasting—that most
people have in this explosive mar-
ket; it's an imprecise art.

It'’s not that you can’t predict what
will happen in those areas that you
understand. The problem lies in the
very thing that makes this product
family popular—its application to
completely unknown uses. That’s ex-
citing, but it's also the very thing that
makes the business totally unpredic-
table. [See "“The Perils of Fore-
casting’]

Are customers for larger IBM com-
puters moving to buy PCs as well?
They're doing it in great numbers.
Will that fundamentally change any-
thing in your relationship with those
customers?

I think we're providing them with the
solution that they want, and that’s
what they expect of IBM, so I don't
think that’s a fundamental change.
Is the existence of so many dis-
tributed personal computers going
to change data processing as we
know it?

No, but I think it will involve a lot of

IBM’s Estridge explains how his divi-
sion’s forecasting procedure works in the
following manner.

Each quarter, IBM asks everyone who
is selling the PC, including IBM's direct
sales force and dealers, for a projection of
purchases for two periods: the next quarter
and the three quarters following it. In Oc-
tober 1982, for example, the division asked
customers how many systems they expected
to buy for the period from January through
March, 1983. “We're kind of asking for a
commitment,” Estridge says of the process,
“although no contractual penalty is at-
tached to it.”

Then IBM asked these customers what
they expect to buy for March through
December, 1983. “We do that every single
quarter by product. It's pretty boring, but
we do it with all the people who sell our
products,” Estridge says.

When customers returned in January of
this year, ostensibly to talk about their

The Perils of Forecasting

system needs for April 1983 and beyond,
they wanted to talk about January through
March all over again. They doubled their
orders for that first quarter. “They told us
that theyd given us the wrong numbers,
and the numbers were low by a factor of
two since October 1982,” Estridge says.

“Then the same darn thing happened
again in March, when we were supposed
to be talking about July through September.
We can only handle so many factors of
two,” Estridge says. “We've upped our pro-
duction rate three times this year; produc-
tion is very high. We're extremely pleased
that we can build a quality product at that
rate, but it's not enough. The demand is
increasing at a very fast rate, and we're do-
ing everything we can to stay with that
demand. But if the demand keeps on go-
ing at these rates,” Estridge warns, “at
some point there won't be any more parts.
We're not there yet, but we can see where
it is from here.

people who aren’t now involved.
Can you characterize sales of the per-
sonal computer through different
distribution channels?

I could, but I don’t want to. That in-
formation is important to us in run-
ning our business, but not important
to anyone else.

We have heard that some IBM direct-
sales people inadvertently have
undercut a dealer’s price.

I think you could hear the other side
just as easily. For every story you can
tell me about a dealer feeling that he
lost a sale to an IBM direct salesman,
I can tell you about a salesman who
thinks he lost a sale to a dealer, so we
probably have it about right. I think
there’s another phenomenon that's
new in this equation, and it may be
particularly unique to IBM personal
computers. Every other IBM product
prior to the personal computer was
available only through IBM sales-
men. IBM customers were never
faced with the question of support
versus product because they both
came via the same organization. Now
the customer can distinguish support
of the product. That’s an adjustment
that all of the distribution channels
are going through. The customer
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now has to participate in a two-step
decision: determining what product
he wants and from whom to buy it.
We wouldn't be doing our jobs if we
didn't ask about a “Peanut” machine
or any extension to this product line.
Call the Wall Street Journal. They're the
only ones I know of who have writ-
ten about the Peanut.

How about ““Popcorn?”

They’'ve written about that, too. I
think it's fascinating that they de-
cided to get into product design.
Did they seem well informed?

I have no idea.

Well, we had to try.

Estridge finally alluded to the inevit-
ability of follow-up products in summing
up his thoughts about the IBM PC. He
characterizes the PC as having enough
horsepower and capacity to have a long
life cycle: “It's an affordable product,
there’s a lot of software for it, it’s easy to
use, and it can be extended. I'm comfort-
able that it will be around for a long time,
and it will probably be extended. It would
be silly not to follow it up. More impor-
tant, I think customers expect IBM to
follow it up.”®m

Lawrence |. Curran is BYTE's editor in chief.
Richard S. Shuford is special projects editor.
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Absolutely,
positively,
unequivocably,
unquestionably,

the most
simple way
1o operafe
our computer...

a. Say goodbye fo the keyboard.

..a simple hand held device called a mouse allows
you to move a “pointer” on your computer

screen to pick out the different operations. . 2

...With the push of a single button.

b. say hello to muttiple choice.

...Jane displays. alt at once. or one at a time, a whole range
of computer applications on the screen. Use the mouse, take
your pick: from letters to lists. o calculations
and spreadsheets. Jane has them all.

C. Jane makes computers easy.

...if you're a dealer, she's your best salesperson.
...if you're a user, she's your best friend.

No matter who you are. the price is right and it's as easy as abc.

See jane run

At our COMDEX Booth.

Jane is now available for the Apple Il. I+ 64K, //e, Commodore 64.
Available soon for the Atari series and IBM PC.

Circle 33 on inquiry card.

~arktronics comoration 113 South Fourth Avenue, Ann Arbor, Michigan 48106, 1-800-Call-ARK. in Michigan, (313) 769-7253
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Enhancing Screen Dlsplays
for the IBM PC

This program takes full advantage of the PC’s color and

You can purchase the IBM Personal
Computer (PC) with either a mono-
chrome or a color display, or you can
use both monitors on one system.
This article briefly compares the
features of both displays and demon-
strates how you can use a program
called Screen to take full advantage
of both monitors’ capabilities and
simultaneously adapt them to your
own needs. This set of easy-to-use
enhancements is implemented as a
short resident routine that is trans-
parent to applications programs and
the DOS (disk operating system).

The two displays offered with the
IBM PC and the new PC XT can be
used in any of three configurations.
A system can, for example, be out-
fitted with the IBM monochrome
monitor that provides green charac-
ters on a black background with ex-
cellent resolution. Or you can choose
the IBM color monitor adapter that
provides color and graphics capabil-
ities; its characters, however, aren’t as
well defined as those on the mono-
chrome display. The most advan-
tageous configuration, though, is to
set up both monitors on one system,
making each available for a wide
range of needs. Regardless of which
arrangement you choose, comfort
should be a major factor in your deci-
sion because prolonged use of a
difficult-to-read display can cause
such problems as eyestrain and
irritability.

Both displays are limited in terms
of user friendliness. Systems set up

monochrome monitors

by Tim Field

with the color monitor would be
more useful if operators could easily
change the foreground and back-
ground colors for text display. The in-
ability to change colors limits the user
to black-and-white text combinations
or the whim of the programmers
who designed a particular applica-
tions program. The ability to change
colors, on the other hand, provides
welcome variety and can relieve the
eyestrain that often results from ex-
tended use.

Such flexibility would also enable
you to adjust the color scheme to the
display’s environment. A soft
e .
Using the monochrome

monitor for reference,
you can create graphics
on the color display.

scheme, such as yellow on black,
would be easy to read at night,
whereas a bright setup, such as white
on blue, would be pleasant for a sun-
lit room. Changing the screen’s col-
ors also makes it possible to enjoy a
three-color display for applications
programs that take advantage of the
PC’s highlighting capabilities.

A choice of display schemes for the
monochrome display—the standard
video combination of green charac-
ters on a black background and
reverse video, black characters on
green, affords the same advantages
as those offered by the color moni-
tor—reduced eyestrain, the ability to
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match the display to the operating
environment, and the opportunity to
work with personal preferences.

A system that incorporates both
color and monochrome monitors
could allow you to alternate between
two display types, thus doubling the
flexibility you have using individual
monitors. For example, you could
edit a program using the mono-
chrome display and then switch to
the color display for graphics output.
Or you could take advantage of a
type of dual-windowing capability,
setting up one screen to display text
or graphics and switching to the
other to perform another task, refer-
ring to the contents of the first screen
for guidance.

The Screen program presented
here makes the PC’s displays easier
to use for both textual and graphics
applications by supplying these en-
hanced capabilities. Indeed, PC-DOS
2.0 does provide limited capability to
switch from a monochrome to a col-
or monitor using the MODE com-
mand; however, it requires that the
computer be under direct DOS con-
trol to make the switch. This means
any applications program you might
be running must be terminated to
take advantage of this capability.
Using Screen, however, you can
switch monitors at almost any time,
even while the PC is running an ap-
plications program. Another advan-
tage is that it’s easy to use—you don't
need technical expertise to enhance
the displays’ operations.
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FUNCT/IONS KEYS

INCREMENT FOREGROUND COLOR™
(ALTERNATE BETWEEN STANDARD ALT
AND REVERSE VIDEO ON Fl
MONOCHROME MONITOR.)

INCREMENT S8A4CKGROUND COLOR™
(ALTERNATE BETWEEN STANDARD ALT
AND REVERSE VIDEO ON F3
MONOCHROME MONITOR.)

ALTERNATE BETWEEN 40- AND ALT
80-COLUMN MODE. (VALID FOR F5
COLOR ADAPTER ONLY.)

SWITCH BETWEEN COLOR AND ALT
MONOCHROME MONITORS. F?
REPAINT THE SCREEN WITH ALT
CURRENT ATTRIBUTES. F9

NOTE: THE COLOR SEQUENCE IS AS FOLLOWS:
BLACK, BLUE, GREEN, CYAN, RED,
MAGENTA, YELLOW. WHITE, BLACK,.ETC.

Figure 1: Implement one of Screen’s five func-

tions by pressing the Alt key and the key as-

signed to the display change you want to
make.

Design Goals

My initial design goals for Screen
included specific criteria. First, the
program must be easy to use, provid-
ing its functions at virtually any time,
without requiring the user to load
and run a special program to execute
every function. Second, the enhance-
ments must not interfere with the
normal workings of the PC; that is,
Screen should not obstruct the com-
puter’s operation.

The program provided in listing 1
attains these goals. When you first
run Screen, it sets itself up to work
as though it were an internal part of
the DOS. It works automatically with
most applications programs that use
standard DOS and BIOS (basic in-
put/output system) screen and key-
board device handlers.

You initiate the program by merely
running it once after you power up
the PC or execute a system reset. (You
can also set up an AUTOEXEC.BAT
file to automatically invoke Screen on
system start-up. Consult the section
on batch files in the DOS manual.)
When first executed, Screen initial-

Text continued on page 110
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Listing 1: A screen-enhancement program for the IBM PC.

006
9958
9958
#958

L
946
946
040

= 0847
= §4ls
= O99F
= 9097
= 0903

106

1]
Q.

Pies ET 6300 R
)’es 9
P104 46 43 36 21

§108 688
§16a bASE
#18C 6L
PI0E  GESE
s119 7068

112 MA R
f114 #12a R
#116 811A R

#1118 78
1119 FF

#ei 9004
002 8469
#9904 0886
6 680
e

PAGE 64,132

TITLE SCREEN - BN Display Enhancesent. Copyright 1983 Tim Field

.RADIX 18 -
L LTy T L Ty

3

H Detine interrupt vectors for both keyboard interrupt 16H and
H screen interrupt 18H. Both in segeent 6.
H
H

LAttt iR At d L L L O T T L L T T T Iy

KEYVECT SESMENT AT # 3 Define KEYBOARD interrupt vector
OR6 16H84

KEYINT LABEL DWORD

KEYVECT ENDS

SCRVECT SEGMENT AT ¢ 3 Define SCREEN interrupt vector
DRE 19He4

SCRINT LABEL DNORD

SCRVECT ENDS

HL T T T T T e o e T
3

i Detine constants

i

LT Ty T T T T T Y P T Ty T T YT P P Y T T T vy v ey

Bi_VAL EQU #7h 3 Standard B4 attribute sent to sonitor
EQUIP_FLAG EQU 418h Area in RAM that contains EQUIPMENT status
CHK_MODE  EQU 15 Screen interrupt function to check sode
MOND_MODE  EGU 7 Screen sode of 7 indicates sonochrose
COLOR_ADPY EQU 3 Wodes from § to 3 are non-graphics color

.
L
.
1
.
L
.
1

HL T L T T T T Ty T Ty YTy Yy ey ey
H

i Start code area

H

LI T T Ty T T Ty Ty Ty Ty Y Ty Y Ty Py Y YT Ty err Yy yes

CODE SEGMENT PARA

ASSUME CS:CODE

ORG 168h 3 Start code at offset 1#8h froa starting segeent.
i (This leaves roos for DOS’s work area

KEY PROC FAR
START:

i Initialization code...used only once, on systes startup

P INIT_CODE 3 Call initialization routine
EVEN

VALIDCHK DB "FCP!’ ; used by INSTALL to check for valid SCREEN pga

SRR AR M H HH T HH H T H P H H R R R O RS |

H
§
H Define storage areas and data structures
H
H

SRR SRR SRR NS U RN MU R RS NS H LR HES HEH RS HE R SRR 4R

5 Define keystroke scan codes for the five SCREEN functions

FORE_INC DW 486#h ; Foreground incresent |
BACK_INC DN 6Af#h  ; Background increment

Coa_48 DU AC#Ph  § 8423 to 48x25 fl1p-flop key

COL_MON DW oEPSh ; COLOR/MOND flip-flop key

REPAINT DN 766#h ; Repaint screen using current sode

CUR_MODE DW COLOS_AREA ; Initialize starting sode
MONO_SET OM MOND_AREA ; Pointer to sonochrose area
COLOR_SET DW COLB#_AREA ; Pointer to ‘active® color ares |

SCRN_ATTR DB 78h  ; Current screen attribute
SCAN_NODE DB 255  ; Saves current screen sode

+ Detine structure used to contain inforsation about 4# and 84

3 colusn color sodes as well as sonochrose sode. !
S STRUC

CORNER DW 8  ; Detines COL/RON count of characters for sonitor

BF Di§ ; Colors of FORE and BACK

EQUip D s ; Equipsent setting

MWODE DW# ; AX value for setting mode of sonitor
S ENDS

Listing 1 continued on page 102
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LOOK WHO BUYS
SOFTWARE

f you order software from

us, you're in good com-

pany. You see, some of
our best customers are
America’s biggest corpora-
tions.

Maybe they're attracted
by our low. low prices (big
companies are price-Conscious
too!)

Or maybe when you're
an “IBM", you're looking for
something extra. Like the
personal service, giant inven-
tory, and in-depth technical

support you'll find at
800-SOFTWARE

You see. when you call
us, we'll take care of you like
our business depends on it.
Because it does. Which
means when you place an
order. you can be sure we'll
fill it the same day. And that
our unique Order Tracking
System™ is keeping tabs on
your order every step of the
way.

Most important, we'll be
there if you need us afier

your software arrives. We'll
make sure that you'll receive
the finest post-delivery service
in the industry. And that’s a
promise.

Next time you’re looking
for low price and great
service. do what IBM,
General Electric, and a lot of
other big companies do. Pick
up the phone and give us
a call.

We'll show you why
some hard-headed companies
buy their software from us.

CHECK OUT ALL OUR INCREDIBLE BUSINESS SOFTWARE PRICES.

T =
" ™ ™ 4~ Point
WordStar” $269 | dBASE II™ $439 SuperCalc 2™ $169 Graphics™ $129
WordStar?/ ™ - i | o T |
MailMerge™ 3369 | InfoStar™ $299 VisiCalc" $169 | PerfectWriter™ $259 |
t —4
|
;Duwmcm LOGIC SYSTEMS™ - FOX AND GELLER™ ; gw | RS pomaoe 16 s
-Care 1 Quickcod §199 Repon! 229 Hard Disk 2%
CP M Cara $359 aun $ 69 Apple Packages ang Other SDFTWARE PUBLISHERS ™
Smarterm 149 dGragn 519 Prooucts CAWL PESFiie CaLL
ALPHA™ i HiYES™ MICROSOFT * I OFS Report s 9%
Appie  1BM Connection $150 SmariModem 1200 §549 AM Carg™ s 89 PES Graph §9%
Executive Package $118 SmariModern 12008 {w Smartcom) 489 Soltcara™ $249 SORCIM™
Database Manager | 1 $115 9228 HOWAROSOFT™ Vigeolerm (Vigen ™ 8239} SuperCalc $129
Mariog List L] s Prepacer AL I Premum Cacg CcALL SupriCac $169
Trpe Faces s HUMANSOFT™* Muligian $199 SpeliGua $129
APPLIED SOF TWARE TECHNOLOGY™ DBPLs $ 9 8aS(C 80 275 SuperWiites $179
versaf orm $289 s BASIC Compiler $295 | VIDEX™
| ATI TRAINING POWER™ EasyWter 1 9 0BOL Compuier $549 e )
Tra g Modules (WraStar EasySpeller 9139 FORTAN B0 e Function Stop $69
CP M efc) S 65 EasyWnler Speler 133 £ Sty & Videotern 239
ASHTON-TATE™™ EasyWnler Speller 7 ler CALL e, e hélg Uraterm CALL
| oasew 5439 tasgirer sps0) [ Masec i VISICORP®
BASE W User s Guide $20 Financia: Managemen? Series CALL uo(i ok, wisiCalc® $169
ASPEN"* M1 MICROSTUF 0 VisTerm $ 8
| Grammatik 3 60 +-Pont Graphics 11BM-PCI $129 gl 119 visiDes 5189
Random House Praotreaaer $39 LEXISOFT™ | QASIS ' isiFite $249
Random House Thesaurus 19 SpeHiBinger $259 | Tre Wu:! Py 51'29 VisiSchedule sug |
C M8 1l ENTERPRISES ™ LIFETREE SYSTEMS™ Punctudiion ang Style $109 visiTrend Plot $249
WS Paich & WS Keys §45 VRS Whiter §129 ERGANIC V"'"""f... 5249
COMPUTING ™ L0Tus ™~ Mitestone - 269 g:smts,p.y.easw Sli
| Powet HIL 123 $379 :BL CORPORATION o":k:man;\u
CONTINENTAL ™ METASOFT'™ | ersonal Investor $105 cts
[ Home Accountant CALL Benchman $379 PEACHTREE ™ FLOPPY DISKETTES (Boxes of Ten)
DIGITAL RESEARCH ™ MICROLAB ™ 3";?!’5'-5‘3&“ g::- MEMOREX"™ B
[ Coaag e A et S PERFECT SOFTWARE > 5°(55) s
CBASIC 86 $139 WorgStar 269 Pertect Wites $259 5°(DS) $ 38
CB 80 Compiter $379 WordSiar Mail Merge 6 | Perlect Spesie 129 Larger o::mm CALL
Concurrent CP M 86 3249 | WordStar MaiMerger Pertect Witer Spelier $359 ATHAN:
CP M85 $ 49 Soe Star Starindes Boectfler %3 & H 73
Drsplay Managet $29 Protessional Pak CAL Pertec C: ’ . $ o (SSH s 25
PASERL 1 g6 2 R . PETERNOATON = g Duanves &l
PERSONAL BASIC hotind 3;3 No 599 IN-HOUSE SPECIALS AND NEW
PP CalcStar $129 | PICKLES AND TROUT ™™ (CP- M) PRODUCTS CALL
Omer Progucts DataStar §179 tar TRS)
SuperS s | TRS B0 Moge: $169

WRITE:
800-SOF TWARE., INC.
940 Dwight Way, Ste. 14
Berkeley. CA 94710

CA residents
add sales 1ax.
X (L8]

Circle 3 on inquiry card.

or 415-644-3611
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TWARE)

TO ORDER, CALL TOLL-FREE: 800-227-4587

O Purciase ordeis aceepted
Please call us in advance

O Prompt UPS 3 day Blue Label

O Call tor ahipping charges. frev
watatog, and other low software
prices

O Now open Mon. Sat

O Inernationai and national dealer
Tequesls welcome.

0 Quantity diseounls available.

O Prices may change
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Circle 152 on Inquiry card.

' Listing 1 continued:
-m g i Now, set up three screen structures with default conditions
H: Pp} $11A 5819 COLBS_AREA S (SB1%h,8187h,26h,3) ; B#x25, White FORE, Biue BACK
q $lC 097
(& LOWESTIBM/PC [ | 4 i
..i SOFTWARE PRICES 0120 843
.
L @ J M H}'I' 122 . ’
b : GJ A‘l‘e‘;ﬂ‘ %@&@ ’”_} :124 :11.‘; COLAS_AREA S (2819n,8187h,18h,1> § 46x25, Brown FORE, Black BACK
||.,.'E We hereby certify that your purchase ¢ §126 9918
‘ < from Discount Software represents 4 $128 #881
bt e
i the lowest price sold anywhere, If %
14 you find a lower price on what you l WH L gi2n se19 HOND A .
REA S <5819n,8007h,3h,7)
(4% purchased within 30 days, send the Eu} HA 8997 - bl AL L IO LA
f,,;E ad and we'll refund the difference. )| mz
LR SAVE 10% MORE... CALL NOW! ;&l LY
(g Lotus 123 BISCOTN FaIee L) 3 NOTE: The standard BIOS RO KEYBOARD interrupt routine is
g Lotus1-2-3 . ...... .. i ‘
(4% WORD PROCESSING Eng ; executed as a subroutine (using CALL DWORD PTR) if
W:’ Muiti-Tool Word & Mouse .. ... 3399 _3. H the interrupt was invoked to return a keystroke. Any
{ﬂ.: \évoéﬁsstt:r ----------- e :?gg :33} i other execution of KEYBOARD_ID can be called as a
i--: M%llmer;é: S e 170 :gﬂ i sisple inline FAR JWP instruction. NOVE: The CALL
{1 ¢ Wordstar Professional ,. ..., .. . 5549 ¥ii} H instruction {see just after INT_LOOP label below) uses
III: Easywriter il ....... .. ... .. v ] { the address ctored here at KEY_CALL to KEYBOARD_IO,
'¥ Easyspelier il ...’ 3159 oM | g3 KEY_CALL ¢
{iig Select/Superspell .. ... .. ... .. . 5496 3D | 9132 g4 DB BEAH  ; Far JWP address to KEYEDARD interrupt
e WriteOn $115 3 131 9088 8888 Wes
Y4 Speliguard......... Ll sigg P | nI ) !
{11« Spellbinder . oS B 8349 30 T T T Y T T Ty v ey )
{7 FinalWord. $264 Sy i
i \évc?rdex : Ak :}gg ::g_ H Procedure KEY_RTNE - Intercepts keyboard interrupt and deter-
w_‘: Vo::sWr]tEr' : : : : : : :: i '$179 :T.(} H sines if the keystroke is one of the five SCREEN ones.
'+ LANGUAGES & UTILITIES E i
{ % Crosstalk ..................... $130 i'@;: R L LT T Ty Ty Y Ty T )
':lg Move-it ........... . L H128 a0
(0% Pavea) M1+ Compiier i) 3406 200 | M7 HEY.RI:
(i< CBasic86 ... D i Tees B AL
ﬂ.; BT86 disos). ...$135 F ,‘;‘{ 137 FB STl i Turn on interrupts
MBasic (MSDOS). .. .. ---$265 138 84 FC 89 P AH, 0 i CALL as subroutine 1f keyfetch
:": gfba:"(: Cgmop"‘;'(MSDOS) ----- ;%gg ‘3‘; §138 75 FS INE KEY_CALL ; Junp to KEYBOARD_IO if not
e : 2HN e130 1€ PUSH DS i Save DS and BX fros d i
Pascal (MSDOS). ............. $399 i an roe destruction
(e Fortran (MSDOS) 3299 E» #3E 53 PUSH BX ;
Qg CBH o ; R - #13F 51 PUSH CX
e o B
C"(MSDOS) ... ... $399 LU L 52 PUSH BX
e /
:.f ; Bouse Ol st s1a0 b | 01 # L)
*$ Joystick ...l seg P e 5 PUSH D1
'l,'{': 64 KMemoryCard ... .. ..... %5339 :B' #143 BC CB NV DX, CS i Move CS segmsent into DS
fue _256KMemoryCard . .. .. . 3548 § $145 9E DB MOV DS,BX H
(i : SuperCalc il ........ . .. .....$265 ;_:~
(o Vistwonarpiot 111 e B Do Loor:
4 Visidex............ i 0 #147 9C PUSHF i IBM keyboard proc expects interrupt call
".‘t" hE'1aast¥‘felle|'a s =y Sggg ,’_3 #148 BB #133 R MOV 8X,0FFSET KEY_CALL+! i Get address to ROM code for keyboard
i magic ....... . # : . i
ﬁ{:: JBASE "9 ....... U Call 472 : #1480 FF IF CALL DNORD PTR {BX] i Call keyboard rouvtine
i e Friday! sop5 M #14D 8B IE #112 R nov  Bx,CUR_MODE 5 Get current sode address
¢ Statpak ... o T ea4n B $151 3B #6 19E R CMP  AX,COL_WON 3 See if COLORC-)MOND flip-flop key
1--: Optimizer. . .. $174 F M35 75 B INE  TEST_FORE i Exit if not
fﬂ: gaelselét%melan. oo e :ggg E 5 Otherwise, fiip-flop screen sode
(6 ek D) s o
mes ........ ; ess =
{1,;: : | 9150 83 3E 114 R 08 CMP  MONO_SET,# 3 See 1f sonochrose sonitor enabled
e ”3'1 #162 74 14 JE  NEXT_KEY i lgnore cossand if not
‘“} FREE “ #164 88 1E #114 K B0V BX,MONO_SET i Otherwise set up sonochrose
{é" VCVOITIll g‘éggJ{ASE 01 0168 EB 9B IAP  SHORT DO_CHE ;
< mple are J)E
- ’ .
fus e e #16A SET_COLOR:
(e ’ 3} #16A 83 3E 116 R 99 CMP  COLOR SET,# i See 14 COLOR sonitor enabled
(“: _, }’ #16F 74 87 JE  NEXT_KEY 5 Skip if not
“: ¥ #171 BB IE S1i6 R MOV BX,COLOR_SET i Set up for color
* BT1183
(s Please add $3.50 P 33 175 D0_CHE:
(B¢ oo 2o e d::tf:d:"gs*iﬂgg{;s"l!rg' 2R 975 £8 0201 R CALL SCREEN_CHG i lspiesent screen change
| UPSBIuelAbehsanaddmonalw.SOperlmm ¥
. without notice. N
‘_Erz S sume 10 availability. Outside Conti- ;” #178 B4 # OV AH, ¢ i Set up to fetth-keystrnke
E':': nental U.S. Add $10.00 plus Air Parcel Post. ;..1:} #174 EB CB INPINT_LOOP i Fetch next key input
L]
(< ORDER TOLL-FREE ;Bj $e TEST_FORE:
fid VIA VISA OR MASTERCARD: g M€ 56 PUSH AX 3 Save registers.
NIZ: 1 800 421-4003 0 5 PUSH BX i See if in GRAPHICS sode
w: or 1213-837-5141 Calif: 1 800 252-4092 5 ::;f g; 1.: m mcu«-nune i
6520 Selma Avenue, Los Angeles, CA 90028 "); 3
'l'ﬁ‘ : 082 5 POP B i Restore BX register
#183 3C 63 CNp AL, COLOR_ADPY 3 I between 6 and 3, not graf

Listing 1 continued on page 104
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f \&' A Little Bug Can Do A Lot Of Damage.

It looks so little, but it eats so much
—just like the contamination on your
computer’s disk drive head. It may
not seem like much, but all it takes
is a micro-sized particle of dirt to
wipe out a lot }f data, and once it’s
gone, it's gone forever.

That’s why you need PerfeaData.
The PerfectData Disk Drive Head
Cleaning Kit eliminates problem-
causing dirt so you can keep your
computer and your data the way you
want it—perfect.

The PerfectData Disk Drive Head
Cleaning Kit cleans single or dual-
sided drives simply and effectively.

©COMDEN’ Fall '83

See us at booth 3233.

PerfectData

compuTeR care sRopucTs  Circle 360 on Inquiry card.

PerfectData is the new name of Innovative Computer Products—the leader in computer care since 1976.

PerfectData’s patented wet/dr
method is the deaning methoJ
recommended by most leading
computer and disk drive
manufacturers.

The Disk Drive Head Cleaning
Kit is just part of a whole family of
PerfetData Computer Care
Products—all designed to keep your
computer and your data in per;!{ct
shape. So don’t let a bug eat holes in
your rose (or data). Visit your
Computer Dealer today for
PerfectData products. PerfectData
Corporation, 9174 Deering Avenue,
Chatsworth, CA 91311.

Keep It Perfect.
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Circle 361 on inquiry card.

PULILED
ABOUT
EMULATORS?

SMARTERM"‘/ PC

is the piece you need!

2740 Ski Lane
Madison, W1 53713 (608) 233-1000

Software for Professionals. . .
by Professionals
SMARTERM is a trademark of Ponoﬁ |nc
of ital Ee

VTisa Digi
oum.unmmmaomemwwmm
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Listing 1 continued:

#185
#187
9189
§168
#1680

#10F
§18F
#198
194
#19
194
#19C
$19F
#19F
#1A1
B1A3
#1A5
8147
#1A8

$18C
S1AC
#1896
9182
#1886
#1808

#188
#1688
#1BD
#1Co
#1C2
#1C4
#1c7

#1C9
#1C9
ficc
§1CE
#101

#103
#103
"y

(2]
(1]
#100
§10F
#1E3
#1E5
(13

PIEA
S1EA
MIEE
§1F8

#IF3

#1F3
#1F7

9261

e 98
0

7 84
S8

EB 4C 9

38

3B #6 4108 R
516

3B IE Ml R
PR ]

8B 47 82

FE Cf
unn
34 C4
74 F8
BY 47 #2
EB C9

3B 66 #10A R
n”Au

3B 1E #1146 R
nn

8B 47 92

FE C4
8 €4 07
3n E9
HF
89 47 82
EB AC

8B 47 #2
85 E6
BY 47 82
€D A2

3D 86 8118 R
749

3B 86 0100 R
518

81 FB $122 R
IEN ]

BB #114 R
ED 99

81 FB #11A R
75 88
BB #122 R

89 1E 116 R
E9 0164 R

JLE  NOT_GRAF
CNP AL, NONO_MODE
JBE  NOT_GRAF
POP  AX

NP DONE

NOT_GRAF:
PP AX
CWP X, FORE_INC
INE  TEST_BACK
CN  BX,COLOR_SET
INE BW_FLOP
MOV AX, [BX).BF
£0_FORE:
I AL
) AL7
NP AL, AH
JE EQ_FORE
WOV [BX).BF,AX
NP DO_CHE

TEST_BACK:
WP AX,BACK_INC
JNE  TEST_REPAINT
CA®  BX,COLOR_SET
JNE BM_FLOP
MOV AX, (BX1.OF

£0_BACK:
I AK
D AH,7
CHP AW, AL
JE EQ_BACK
NOV  [BX).5F,AX
NP D0_CHE

BN_FLOP:
MV AX,[BX1.BF
XCHG AN, AL
OV [BX1.BF,AX
NP DO_CHG

TEST_REPAINT:
NP AX,REPATNY
JE 00_CHE

TEST_89_49:
WP AX,CES_49
INE DONE
CNP B, OFFSET COLAS_AREA
INE 1STES
M0V BY,OFFSET COLB#_AREA
I8P SHORT SAVE_COL

15188
CHP  BX,OFFSET COLBS_AREA
INE NEXT KEY
MOV BX,OFFSET COLAS_ARER

SAVE_COL:
WV COLOR_SET, B
WP SET_COLOR

DONE:
POP DI
POP ES
POP DX
POP CX
POP  BX
POP DS
IRET

KEY ENDP

SCREEN_CHE PROC NEAR

www americanradiohistorv com

3 Flip-flop BW aonitor

- -e e e s =t we Wt me =s

3 Done with main routine '*!

Nonochrose sade

Restore stack
It Color-6raphics sode, do not
change aodes,

Restore AX

Is this key to incresent FORE?
Skip if not

See if currently using color
If not, go deal with B&N

Gets BACK in AL, FORE in AH

Increaent FOREGROUND color
Keep it within bounds

See if same as background
Incresent again if yes
Save back to structure
Redraw screen

Is this key to incresent BACK?
Skip if not

See it currently using color
If not, go deal with BN

Gets BACK in AL, FORE in AH

Incresent BACKGROUND color
Keep it within bounds

ser if sase as foreground
Incresent again if yes
Save back to structure
Redraw screen

BACK in AH, FORE in AL
Swap

restore

Repaint screen

Is this key to repaint screen?
If yes, repaint

Is the B-49 flop key pressed?
Exit if not

Is current pointer area 46x25?7
Skip if not

Otherwise, flip to 8#x25

Save to COLOR_SEY

Is current 8625 color?
Ignore key if not

Save to COLOR_SEY
Tepieaent

Return fros interrupt

PEREEIEEIIREIIEEICEEIIRPEREERETEIEERENRERRIERR I ERNERREOREsr Pt EiRtetes
SCREEN_CHG - Changes current aonitor screen sode

Inputs: BX points to current senitor structure

CHEFIRRRERUR AR RRCEREERE PRSI R IR RERERENIRERER IR IRRI IR0 EEEEREEEEE

Listing 1 continued on page 106
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[BM put everything
in the XT...except backup

New From CORVUS. The IBM Mirror
Card permits the connection of your IBM
XT or PC to a low-cost video cassette
recorder for storing of up to 73 MB of
information.

User Proven Using field-proven
technology which has been perfected as
backup for CORVUS Winchester disk sys-
tems, the IBM Mirror Card plugs directly
into a peripheral slot of your XT or PC. It
permits you to store the entire contents
of your internal or external IBM Hard
Disk on a standard video cassette in
approximately 15 minutes.

Proven Safe The Mirror’s sophisti-
cated patented features include a built-in
error detection system to assure the ac-
curacy of your stored data. Complete soft-
ware is included to save, restore, verify
and archive your valuable information.

o o aricanradiahictan, cam

-

Compatible Output The IBM Mir-
ror accommodates NTSC, SECAM or PAL
formats for Beta or VHS Video Cassette
recorders.

The Best News At $495, plus your
low-cost VCR, purchased separately, it’s
the simplest and most inexpensive solu-
tion around. (P.S. When you're not using
your VCR to store data, you can still use
it to watch video tapes!)

So if you're ready to have everything
in your XT ... including Back-up, contact
CORVUS for the name of your nearest
dealer.

"%, CORVUS SYSTEMS

2029 0'Toole Avenue, San Jose, CA 95131
Telephone (408) 946-7700

IBM, 1BM PC, 1BM XT are trademarks of IBM Corporation. Corvus,
Corvus Systems, Mirror® (patent 4,380,047), are trademarks or
registered trademarks of Corvus Systems, Inc.

Circle 116 on inquiry .card.
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Listing 1 continued:

P REHOUSS

§261 BB #68s nov AN, i Get segment address to EQUIP_FLAG
b 9204 BE Co MOV ES,AX i in RAN sescry
0206 26: Al 8418 MOV AX,ES:EQUIP_FLAG i Get set of EQUIP flags
SOFTWARE “I 0204 24 CF AND AL, OCFh 5 et rid of current sonitor flag
TOLL FREE ORDER — 1-800-421-3135 §26C 9B 47 84 OR  AY,[BX).EQUIP i Set up new sonitor flag
TECHNICAL INFO — (602) 842-1133 S20F 26: A3 8418 MOV ES:EQUIP_FLAG, AX i Save back in RAN
Call for programs l'lortl Ilst'ed We wiil try to $213 B89 1E #112 R MOV CUR_MODE,BX i Indicate new sode
beat any legitimate pricefor Software.  Now, set up attribute for fnreqrwnd and background
— MOST DISK FORMATS AVAILABLE — || 517 g5 57 g v DX, [BX1.0F i Get both FORE and BACK in DX
CP/M Program names prefaced with # are P
also available.for IBM PC. §21A Bl M4 nov CL,4 3 Shift count
DATA BASE MANAGEMENT SYSTEMS. #21C D2 €6 SHL DH,CL § Shift BACK into upper nibble
uy §21E 6A F2 OR  DH,DL i sove FORE into lower nibble
DBASEII+Everymans data base primer §226 88 36 #118 R MOV SCRN_ATTR,DH § Save results
+Entra diskette with DBase Accounting, Mall ; See if we need to reset aonitor (sultthmq to new sonitor?)
List and Inventory Pragrams. IBM PC and |1 | g2y g5 47 g5 MV AX,BX. NODE P 6
0 0  Get aode
CP/M — Call for our special price. .
Fox and Galler Quickcode with D 0227 3A 86 $119 R CHP AL, SCRN_NODE i Cospare with current sode
PROKBON il e o s s ian v 1 0228 74 85 JE  SET_ATIR i Skip if same
#DB+SORT i riinvimnniit e s v b §220 A2 S119 R MOV SCRN_MODE,AL i Otherwise, save current sode
#Condor 11 . s o0 4w b 9238 CD 16 INT 18h } And reset to new sonitor
#NWA Statpack...............
et i s wiin PO #232 SET_ATTR:
wono-mdt:'és'sme PACKAGES 3 Change attributes of current screen
#Wordstar, Mail Merge. Spellstar. index . Call $232 €8 #4236 R CALL CH_ATTR 3 Changes attributes
#XAVordstar ....... . 235 C3 RET
#MailMerge .......... .ccoppiinras
#Spell Star . 0236 SCREEN_CHG ENDP

#Lexisoft Spellbinder ...............

#IBM PC Volkswriter . e
#Aspen Spellchecker H
zmeizf&gtgemhma"‘ } CH_ATTR - Repains active screen so that every character on
Pe:chtext ) AR i current screen is displayed with the new attributes
SPREADSHEETS {
#gal(star " R A B H Inputs : BX points to current sonitor structure
#Supercalc l ...... H
:hc"ccs’aﬂ.‘rmucmplan o
Au éﬁtqﬂ“gmgm Surtwm Gma.- 6236 CH_ATTR PROC NEAR
or Your |BMeTerminal and Printer- 5 See if we need to draw in border for color sode
GL, AR, P‘ﬁ AP ...Eagh Moduis TS §236 B1 FB 8114 R CHP  BX,OFFSET MONO_SET ; In Color?
---------------------- Far All Four $278 0230 T4 oF JE NO_BORDER i Do not worry about border i¢ not
#CYMA [ iiivntiavnn i aiaan i Call $23C 59 PUSH AX Save registers
#Peachtree GL, AR, AP _ “ ??g 023 53 PUSH BX
-*,-‘3?,‘3&"{3“,{‘&%‘&;“‘”%““” 023 88 5 02 MV B, [BILBF Set background coloe in BL
Move-it for IBMPC ............... $108 0241 BA DF MOV BL,BH

Hayes Smartcom Program ......... S80 243 B7 84 MOV BH,$ Select border coloring

$245 B4 6B MOV A, 1) Interface to Set Color Palette
247 CD 18 INT 18 Execute screen interrupt
§249 5B POP BX Restore registers
240 358 POP- AX
Columbia Portable computer ... . .C oo 0. BORDER:
olumbia Portable computer ., ... ... . ;
Quadram Micro Fazer Print Bufer 64K Call #24B 6B #7 MOV AX, [BX].CORNER J get CQL and ROW for current
' Hayes 12008 Modem......,..... $450 024D A3 #28¢ R MOV CORNR,AX i Save in tesporary
Floppy Disk Controller w/Par. or Serial 250 84 #F HOV  AH, Chk_NODE ; Get page nusber
Sggg 6252 CD 18 INT 18h H
S/S D/D Diskettes ... .. e + BH contains active page
Plantronics Color + Board ... .. . Call .
MP! 320K D/S D/D Drives .. ... .Cﬂl §254 B4 43 NV M,3 + Save current cursor posn
Toshiba 1/2 height drives .... 025 (b 19 INT 16h ; ,
64 K Ram Board Expandable to 256K$1 50 9250 52 PUSH DX i Save position on stack
AST Six Pack Board , .Call 9259 33 B2 XOR BX, DX 7 Load DX with ¢
15(',"5,"”“% Surge P6°tect°'s § 123: 0258 B9 0891 My cx,! } Set up replication count
€9, VatamacjDnves 025 BA 1E 9118 R WOV BL,SCRN_ATTR } St current attribute
Par PrinterCable ................... $38
ity P 9262 REP_ATTR:
includin : Labal Program-—-Check - . .
L 5 ires §262 B4 62 MY AH,2 i Set cursor position
oot “" SRS Ptt wid ~ fragy 9260 0D 16 N 1o i
PCDOS 266 B4 4B "V AH,8 i Read next character
Lifeboat + C Compiler ,.........., $288 6260 CD 18 [{ LAY ] i
MS C Compiler ,.........covinun, ;gg § AH contains current character attribute
Py il Compiler o3 || 12 wesm WD oM, 88h § Bet intensity bit
Norton Utilities . . &5 0260 B4 E3 77 M BL,7Th } Make sure attridbute intensity off
PCIl Copy Program . 34 02718 0 D0 OR BL,AH i Cosbine to get current attribute
gattlirgotSttW‘rlte-?N s :: 0272 B4 89 MOV AH,9 } Write out char with new attribute
eal Estate Investment Prog. ........ R
Microsoft Flight Simulator ....... ... ae :;;’: ’E: é; :: ;L'h N
Howard Real Estate Analyzer i.... $1858 ' ) .
CP/MB6IOrIBMPC ... oivinrriins $49 §278 3A 16 #26F R CwP DL, TCO0L 3 Are we done with this colum?
ngagcgg S i;w §27C 7E E4 JLE REP_ATTR
IS Cobol as 027 3202 I0R DL,DL i Otherwise zero out DL
Palcal MT+86 W/Spp ... ... 450 |1 288 e Co M M } Nove to next row
T?;:-M:':EE 9"'!‘:,5?% = ‘h':°°"4:d‘d'3i"35 #2802 3A 36 028E R P DH, TROW i Done with screen?
: ces include casi iISCO! . i
chavrs;e ovd:r: Shipping on mostu irt‘ems $5.00. e #28 TE DA ILE REP_ATTR } Loop until done
AZ orders +6% sales tax. Prices subject to change.
WAREHOUSE SOFTWARE 0288 SA POP DX $ Restore original cursor position
4935 West Glendale Ave., Suite 12 $289 B4 82 WOV ,2 '

Glendale, AZ 85301

Listing 1 continued on page 108
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HIGH TECHNOLOGY PRODUCTS & SERVICE FROM THE HIGH COUNTRY

IBM-PC HARDWARE

PLANTRONICS, Colorpius
QUADRAM CORPORATION
QUADBOARD Multifunction Board
Full expandabiiity from 64K to 256K
Paraliel Printer Port
Asynchronous RS232 Senal Modem Port
Programmabie Ciock Calendar
RAM Disk Drive (software)
64K stants at
MICROFAZER Printer Spooter
Pnnt Buttenng from 8K to 512K
Any Printer Computer Combination
Why wait on your prinfer?
Prices stan at
AMDEK MAI BOARD
Puts Graphics & Muttfunction
n one slot .8 CALL

STB SYSTEMS “SUPER RIO™ CARD
The Truly utimate IBM add-on Eignt+ Functions
on one card
® 84-256K | 786K w opt “PiggyBack” card)
® Two RS232 ports. one parallel

$ 369.00

$ 285.00

$ 129.00

HAYES 1200

Internal modem on a card $ 459.00
TANDON T™M

1002 320K Drive $ 239.00
TANDON “SLIM-LINE™

TM50-2 $ 25900
QUADLINK $ CALL
AST

6 PACK PLUS 64K 364K, one ser. one par. &

3 . $ 30300

QUME'S SUPERIOR
naLr-neEicHT 320K DRIVE
QumeTrak 142 features

Ceramic R W Head

Advanced Steel Band Head
Positioner & 4 Drive Daisy

Chain capability . $ $229.00

KEY TRONIC, INC.
Enhanced Word Processing Keyboard

AR PO PO P T AR YA YA YA T PO A WO PO PO o Yo ¥y

3 COLUMBIA DATA PRODUCTS

THE ENHANCED IBM ALTERNATIVE
TRULY IBM COMPATIBLE!!

1BM & fity 1n a Mult-User 16 B¢ computer. 128K two seriai
ports. one parailel port and 8 expansion siots. Can run MP'M 86. OASIS-16. MS-DOS
Super-Pak™ includes MS DOS & CPM 86 operating systems. Macro-Assembier
Dragnostics. Basica w colorgraphics PLUS Pertect Writer. Speller. Caic and File. Fast

Rk R5% 5 vk

Graph, Space Commanders & Home Accountant S CALL
COLUMBIA PORTABLE-COLUMBIA VP. 128K Stm Line Drves, 9" monitor.
(amber or green} comes w MS-DOS super pak S CALL

1% 55k ek R sk ok R

%

eParailel cable ® Punter Butter Model KB-5150

® Clock/calendar @ Game Fort Famar key placement for touch-typists. Key

® Senal cable ® RAM disk legends instead of obscure symbotls
Simply The Best S CALL $ 205.00
TEMPLE OF APSHAI PC TUTOR $ 4395
MULTIPLAN - S 185.00 WORDSTAR . $ 301.95
dBASE ¥l . $ 457.00 HOME ACCOUNT PLUS $ 9150
EASY WRITER I $ 234.75 MULTIPLAN $ 185.60
PFS FILE $ 9395 LOTUS 1.2.3. $ CALL
PFS REPORT $ 8375 PFS GRAPH $ 9395
vISiICaLC 3 . $ 18295 DEADLINE $ 3350
COPY It PC S 2900 FACEMAKER .S 2495
FROGGER § 2350

FR P P

i
)
i
7

MILE-HIGH SAVER ®=%%%
QUADRAM'’S QUADLINK

LETS YOU RUN APPLE SOFTWARE ON
YOUR IBM, HAS GAME PORT, 64K RAM

5 s”,j
$520.00 i palt/

(OB P S Y S WA g PO A AR WA I X O YA YR Yo

PRINTERS — oot matRix

C-ITOH

Prowriter | - par .
Prownter i - par

EPSON

FX-80. FX100

GORILLA, Banana
DS, Pnsm

Microprnsm

MANNESMANN TALLY c

MT1601
83A

OKIDATA

82A
83A
84 par
92 par
93 par

STAR MICRON|CS

BROTHER HR-1

Gemini 10X

C-TOH

Starwriter £-10-40 par

JUKI 8100, 18 CPS
NEC

3550 18M plug-in

TTX-1014, Pin & frction feed.

ser & par interface

FRANKLIN ACES-THE APPLE li+/IIE ALTERNATIVES
ACE 1200 (128K)
ACE 1000 (64K) Two Disk Dnves

Upper & Lower Case Senal and Par Inter.

Aulomahc Key Repeai WITH COLOR! 80 Col Card & CPM Card

Numenc Keypad True Upper & Lower Case

Largar power suppty with fan Software: Wordstar, Mailmerge,

Call tor Special package price LETCA o). LT . $ CALL
MICRO-SCI A2 Disk Drive $ 22900 MICRO BUFFER il 16K $ 209.00
FOURTM DIMENSION Disk Drive $ 219.00 VIDEX PSIO Dual Function Card
RANA SYSTEMS - ELITE SERIES Modem and Printer Ports $ 176.00

300% Fasier than Disc Il

Efte | (up 10 163K) . . $ 289.00 MISCELLANEOUS
Eite 4 & 111 $ CALL
VISTA COMPUTER CO. INC.
PRESENTS THE V1200: ANTI-STATIC TOUCH MATS $ 6800

Removable mass storage for your Appiet KENSINGTON. System Saver $ 7200

6 meg (tormatted) per 5 disc carntndge. Comes  KRAFT, Joystick . $§ 48.00

compiete w drive, cable, controlier, software Paddies $ 3500

ana one 6 meg Vistapak CArtriage. M&R ENTERPmSES

All for onty $1298.00 Sup'r Mod Universal $ 5500
RAM EXPANSION Supr Fan $ 38.00

Microsoft (16K) $ 7500 MICROSOFT

Microtek (BAM 16K) $ 73.00 Softcard WCP M 280 $ 245.00
80 COLUMN CARDS Softcard Premum Pack . § 495.00

ALS, Smarterm Il $ 129.00 Sottcard Plus (Frankiin) $ 445.00

Videx, UitraTerm $ CALL T &G PRODUCTS

videoTerm ComboPkg $ 271.00 Joystick S 4300

Vista, Vison 80 4 $ 239.00 Game Paddies S 2850
PRINTER INTERFACESBUFFERS Select-a-port . $ 43.00

Microtek, RV611C par $ 63.00 Trak-Ball s 47.00

Apple Dumpiing 16K $ 160.00 SATURN SYSTEMS. INC.
Orange Micro, Grappler 4 $ 119.00 Neptune 80 column card w/B4K for IIE
Buftered Grappler 4 $ 189.00 £ = CALL
CALL FOR APPLE SOFTWARE

Rocky Mountain Micro, Inc.
MAIL ORDERS: 10890 E. 47th Ave.

TERMS AND CONDITIONS:

NO CREDIT CARD FEE

S CALL | AMDEK, 300 Amber $ 15500 | Color APC. 128K Bytss of User Memory. Dual 1 Megabyte FDD's.
S 649.00 300 Green g $ 139.00 Communications Controlier, Printer Controlier, Auto Power off. Battery
310A including cabm $ 179.00 | Back-up. 4K CMOS RAM & Hardware ClockiCatendar Programmable
$ CALL Color | composite $ 299.00 Character Set, Detached Keyboard w ngrammab‘ﬂ Function Keys &
$ 209.00 Color ! RGB (IBM oompabbla) $ 439.00 Numeric Pad. Model HO3 . . . . . . . - $  CALL
$ CALL | GORILLA, Green Hi-Res r $ 89.00
. $ 559.00 § NEC, 1201 Hi-Res, Green $ 159.00 ODEMS
1203 RGB . $ CALL
S CALL 1205 H-Res Amber . . . . . .. ... $ CALL ANCHOR AUTOMATION
§ CALL [ TAXAN Amber . . . .. P2 : 12:3 Signaiman Mark 1 $ 8300
Green e 119 HAYES
§ 419.00 | usI Amber Hi-Res S 149.00 Smartmodem 300 $ 211.00
$ 706.00 | ZENITH Grean Med Res . $ 99.00 Smanmodem 1200 S CALL
$1055.00 | QUADRAM CQuadchrome (R & B) . . $ 499.00 Smartmodem 12008 A $ 45900
: ;ggg Micromodem Il w terminal program . . $ 299.00
NOVATION
DISKETTES & STORAGE AT TR o0
s CALL D-CAT $ 168.00
MEMOREX 10each5%SS00 . . . ... ... ... .. $ CALL J-CAT $ 115.00
10 each 5% DS/OD S CalL Auto Cat $ 219.00
- § 852,00 ! ELEPHANT 10 each 5% SS DD .8 1995 Appie Cat Il $ 273.00
10 each 5% DS'OD S 2695 212 Module {1200 baud opt. for Apple Cat 1) $ 345.00
$1179.00 § VERBATIM 10 each 5% SSDD . $ 2595 212 Apple Cat Il (1200 baud) $ 626.00
$ CALL 10 each 5% DS/DD S 3695
2IMAG 12 each 5v S5 DD $ 1995 VISIT OUR
$1936.00 | LIBRARY CASE. 5% $ 250
DISK BANK, 5% interiock & swivel .S 550 WAREHOUSE OUTLET STORE
S 51600 § DISK FILE, % Elsphant “Trunk™ .8 2195
NATIONAL
ORDER =] - -
DESK:

Denver, Colorado 80239

Personal checks (aliow 10 days to clear), Visa. Master Card, wire transfers. inciude telephone number

COD orders accepted - $300 maximum - $10 nonrefundable surcharge — All products factory sealed with manufacturer s warranty
Approvat needed on alt returns ~ 10° restocking charge uniess defective pius Shipping

PO s accepted from quaithed customers

All Colorado residents add 3 5°- sales tax. City & County of Denver residents additional 3 6% sales fax

Shipping. Handhing & insurance $5.00 mwmmum.. 4°s UPS ground LIPS Biue Labet rate quoted at time of order

All pnces subject to change without notice

Export orders accepted from foreign dealers. Contact F. L Kienberg & Co TWX 910-940-2517

Telephone Order Desk Hours' 8 AM 1o 6 PM, Monday through Friday. 10 AM 10 4 PM Saturday. Moumtain Standard Time

IN COLORADO CALL: 303-371-2430

TECH ASSIST. & CUSTOMER SERVICE
CALL 303-371-2430

YOUR SATISFACTION IS OUR
BEST ADVERTISING!
WE SERVICE WHAT WE SELL
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Circle 475 on inquiry card.

Exclusive six-function card
expands workspace,
increases speed, and boosts
memory up to 576K.

The TITAN™ is the only expansion
card that gives your IBM PC or XT
both hard disk SASI interface and a
parallel printer port. This advanced
package also includes a pair of
RS-232C serial ports, real-time clock/
calendar with battery back-up, plus a
choice of memory expansions. And
everything slips into a single slot!

Pick a TITAN with parity-checked
dynamic RAM from 64K to 576K.
Each comes ready to run, complete
with four super software selections.
PSEUDOQ-DISK™ makes the RAM act
like an exceptionally fast disk drive.
PSEUDO-PRINT™ print spooler lets
your computer calculate while the
printer is running. WHATIME™ keeps
track of date and time so you don't
have to enter them at each system
restart. HARDISK™ makes a IOMB
Winchester addition plug-in easy.

Yes, it's a lot for one slot. And it's
available now to add new utility to
your IBM system.

Let us help you expand your IBM's
productivity. For information on our
multi-function boards and other Titan
microcompter products, see your
computer dealer or contact: Titan
Technologies, Inc., PO. Box 8050,
Ann Arbor, Ml 48107; Telephone
(313)973-8422.

Sales and Marketing by The MARKETING
RESOURCE GROUP, Costa Mesa, CA.

=~ [itan

TECHMNOLOGIES, INC.

I

IBM PC and XT are registered trademarks of International
Business Machines Corp.

TITAN, PSEUDO-DISK, PSEUDO-PRINT, WHATIME, and
HARDISK are trad: ks of Titan Technologies, Inc.
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Listing 1 continued:

9280
9260
928
#28¢
#26F
9729

9281
9281
9282

#2856

286
€285
9264
928D
8200
9204
9206
#2C9
9200
0200

92CE
20F

$2CF

o1
€3

€8 0286 R
EB 0D 9

8 FC 99
ne

8 B

EB #2Bb R
86 FB

1F

EA
fode 003d

88 3t #2CE R
eI N

8¢ FF §7

8A JE #2CE R
na

b# £7 88

0 JE #118 R

[}

INT 1ph
RET
CORNR LABEL WORD
TROM BB 6 3 Tesporary store for ROM
TCOL DB § ; temp store for COL
CH_ATTR ENDP

$ SRS R EEE HEREREEE TSR R HEHEE T R R R R R R

H SCR_RTNE - Replaces SCREEN interrupt so that it can intercept
3 B4# character writes and change attri?utu
i
i0000000000"000000000000000000“’!00“00"0OOHMOOMOOMOMOOOQNHOHOO
SCR_RTNE PROC NEAR
ASSUME DS: CODE
STl
PUSH DS i Save Data Segeent register
PUSH CS 4 Nove CS segeent into DS
POP DS 3
P AN, b 3 Spot SCROLL UP and SCROLL DOWN calls
JL  NORMAL_SCR §
P AN,7 i
J6  NOT_SCROLL }
SCROLL:
CALL BET_CH i For scrolling, update attribute
JNP  NORMAL_SCR § Now, execute scroll
NOT_SCROLL:
e AW, 9 4 Check for *WRITE ATTRIBUTE/CHAR® ced
JINE  NORMAL_SCR 3 Send out any other cossand as noraal
ICHE DM, BL i Get attribute in BL
CALL 6ET_CH i Update attribute for cossand
XCHE BH,BL {1 Move attribute back to BH for cad
NORMAL _SCR:
POP DS § Restore BS segeent register
i
{ NOTE: We are now ready to invoke the BIDS screen interrupt,
H Since the ROM code includes an IRET interrupt return call,
H all we need to do is to jusp to the start of the ROM code
H and all will be well. Since the initialization code set
H up the address to the screen interrupt code below, we can
H set up a forced jusp to that address.
Jnp_SCR: i Address to SCREEN interrupt
DB #EAH 3 Force a FAR JMP but do not set up dest-
e, i ination address at assesbly tise,
1]

(INIT routine will set this address)
SCR_RTNE ENDP

CHESREREOERR RS SR SRS HERSMREEHEEHE LA R R SR RRE RN PR AR R F S HE 0 0 00

6ET_CH - Subroutine replaces BiM character with current replacesent
attributes and allows for Intensity bit setting
INPUTS : BH contains attribute to be sodified

FHEEH LR ER R L HE R R HE R R L HH L H R L H L L R R R R

GET_CH PROC NEAR
MOV SAVECH,BH § Save character
AND BH,77h } Resove intensity and blink bits
CWP BH,BW VAL ; See if currently defined B&W value
MOV BH,SAVECH § Otherwise, aodify to current attribute

INE OUT § Exit if not
AND  BH,88h 3 Get rid of BLM part
OR  BH,SCRN_ATTR; Move in current attribute part
out:
RET i done
SAVECH DB § 3 Tesporary character store
BET_CH ENDP
LASTONE: All code after this label is freed to DOS use after

i
bl
2
1

initialization of the progras.

(RS HER R LR R R R R H S AR R SR HR RS E R L HR SR LRSS HEHH SR R RN R LRSS

} INIT_CODE - Code to load and initialize the SCREEN progras...
H sets up DOS to keep all code before *LASTOME® label
} safe fros overlaying during systes operation.

Listing 1 continued on page 110
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COHERENT" IS SUPERIOR TO UNIX'

AND IT’S AVAILABLE TODAY
ON THE IBM PC.

Mark Williams Company hasn’t just taken a mini-computer
operating system, like UNIX, and ported it to the PC. We
wrote COHERENT ourselves. We were able to bring UNIX
capability to the PC with the PC in mind, making it the most
efficient personal computer work station available at an
unbelievable price.

For the first time you get a multi-user, multitasking operating
system on your IBM PC. Because COHERENT is UNIX-
compatible, UNIX software will run on the PC under
COHERENT. !

The software system includes a C-compiler and over 100 utili-
ties, all for $500. Similar environments cost thousands more.

COHERENT on the IBM PC requires a hard disk and 256K
memory. It’s available on the IBM XT, and Tecmar, Davong
and Corvus hard disks.

Available now. For additional information, call or write,

Mark Williams Company
1430 West Wrightwood, Chicago, Illinois 60614

" 312/472-6659

1 Williams
Company

COHERENT is a trademark of Mark Williams Company.
*UNIX is as trademark of Bell Laboratories. Circle 509 on inquiry card.

waany americanradiohistory caom
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Circle 478 on inquiry card.

Only Titan's Neptune™ pro-
vides Apple Ile users with
an 80-column video display
and up to 192K memory—
all in just one slot.

Now, Titan's exclusive Neptune
extended 80-column card gives
you increased video display and up
to 192K memory using just one slot
in your Apple lle. Designed
expressly for the auxiliary slot of
the Ile, the Neptune is available
with 64K, 128K or 192K of RAM
memory. The RAM memory can be

T ———

utilized as a solid state RAM disk.
Additionally, Titan's VC-EXPAND/
80™ software supplied with each
Neptune expands VisiCalc® up to
220K of workspace memory and
provides many other VisiCalc
enhancements. DOS, PASCAL and
CP/M® PSEUDO-DISK™ patches and
a DOS relocation program are also
included with each Neptune card.

Let us help you expand your
Apple’s productivity. For informa-
tion on the Neptune and other Titan
microcomputer products, see your
computer dealer or contact: Titan
Technologies, Inc., P.O. Box 8050,
Ann Arbor, MI 48107; Telephone
(313) 973-8422.

Sales and Marketing by The
MARKETING RESOURCE GROUP,
Costa Mesa, CA.

TECHMOLDGIES, INC.

FORMERLY SATUAN SYSTEMS OF MICHIGAN

|

Apple is a registered trademark of Apple Computer, Inc
VisiCalc is a registered trademark of VisiCorp, Inc.
CP/M is a registered trademark of Digital Research, Inc.
VC-EXPAND software is written by Micro Solutions, Inc.
Neptune and PSEUDO-DISK are trademarks of Titan
Technologies. Inc.
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Listing 1 continued:

TERE ISR RSN R R RSP R R ROR IR IR RN SRR D RRR IS RORIDSRRRSIER RTINS

020F 53 43 52 45 45 4 COPYRT:
26 26 56 65 72 73
b9 6F o€ 20 31 2%
3238 26 20 43 oF

7879 72 69 67 68

D ’SCREEN Version 1.28 Copyright 1983 Tia Freld’,13,16,"¢’

*VECTORS’ is interrupt segeent §
Get address to interrupt vector
Save in ES

bet address to interrupt rtne
Address to place to save vector
Save interrupt address

Get interrupt segeent for rtne
Save it too

Now, replace with own address
Save segaent in interrupt vector

7426 31 39 3833
20 54 69 6D 28 &
49 65 6C 64 0D #4
24
(5] INIT_CODE PROC NEAR
t Initialize KEYBOARD intercept code
ASSUME  ESIKEYVECT
6308 B8 ---- R MOV AX,KEYVECT
8303 ge Co WOV ES,AX
$305 26: A1 4858 R N0V AX,ES:KEYINT
§309 BB 9133 R MOV BX,0FFSET KEY_CALL+S
30 89 97 MV [8),AX
0395 26: Al MSA R WOV AX,ESIKEYINT(2]
0312 8% 47 #2 oV [BXe2),80
#315 261 C7 86 6658 R #137 R MOV ES:KEYINT,OFFSET KEV_RTNE
#31C BC C mov  Ax,Ls
§31E 261 A3 8954 R MOV ES:KEYINTI2),AX

$ Initialize SCREEN intercept code

ASSUNE  £S:SCRVECT

#322 B8 ---- R MOV AX,SCRVECT

$325 8E (6 MOV ES,AX

6327 26: A1 M4 R MOV AX,ES:SCRINT

#328 8B 282 R MOV BX,0FFSET JNP_SCR¢1
3% 89§ nov  [BX),AX

$338 26: A1 8842 R MOV AX,ESISCRINTI2]
8334 89 47 92 MoV [BX¢2),A1

#337 260 C7 86 9949 R 9299 R MOV ES:SCRINT,OFFSET
#33 8C (8 MoV AX,CS

$349 26: A3 #9422 R MOV ES:SCRINTI21,AL

§ Initialize screen

*VECTORS’ is interrupt segaent #
Get address to interrupt vector
Save in ES

et address to interrupt rtne
Address to place to save vector
Save interrupt address

et interrupt segaent for rtne
Save it too

Now, replace with own address
Save segaent in interrupt vector

SCR_RTNE

3 Set up initial sode
3 Initialize

i Now, print out acknowiedgesent to user aonitor and exit

9344 6D 1E $112 R MOV BX,CUR_MODE
9349 €0 9201 R CALL SCREEN_CHE
9348 6C C8 MV ax,Cs
9340 BE D8 v 0S,AX
#34F BA 92CF R WOV DX, OFFSET COPYRI
352 84 99 MV M9
55 C0 2 INT 2th
9356 BA 920F R MOV OX,OFFSET LASTONE
#359 €027 INT 2
#358 INIT_CODE ENDP
9358 CODE ENDS
END START

Text continued from page 100

izes the system display(s) according
to the system’s preset state.

Screen then uses DOS to become
resident in the system. When you
subsequently execute other programs
and DOS functions, Screen is not
disturbed. It remains in the PC’s
RAM (random-access read/write
memory), waiting for you to request
one of its functions.

Screen Functions

You invoke each Screen function
via one combined-keystroke entry.
Figure 1 illustrates the use of the five
functions.

You enter the keystrokes by holding

www americanradiohistorv com

Set up segment to this routine

}
}
i Now, print out copyright sessage
3 DOS function to print string
3 Execute function interrupt

3 Save all code up to "LASTONE" label
i No return needed.

down the Alt key and simultaneously
pressing the specified function key.
As soon as Screen detects these key-
strokes, it implements the function
requested.

The first two functions that are
listed, <Alt F1> and <AltF3>, in-
crement or change the color of the
foreground and background on a col-
or monitor’s screen. Eight colors are
available for either area: black, blue,
green, cyan, red, magenta, yellow,
and white. When you invoke either
of these two functions, the fore-
ground or background changes from
its present color to the next one in
this list. The list wraps around so that
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UNLEASH THE POWER

Having been in the microcomputing industry for 10 years, V R Data Corporation has
eamed its reputation for miccocomputing excellence. For over a year we have been
making solid deliveries of the PANTHER establishing ourselves as THE SOURCE for
proven, premium quality Winchester Disk Subsystems. The PANTHER satisfies the
most demanding mass storage needs with capacities of up to 30 megabytes or more.

Utilizing 5 %" Winchester disk drive technology, and microprocessor based error
correcting controller boards, the PANTHER continues to be the #1 choice of discerning
professionals. Available with one or two drives’in one enclosure, the PANTHER can
support many combinations of fixed and removable drives,

Now V R Data Corporation proudly introduces the newest member in the Panther
family of Winchester Disk Drives, the “CUB”. The CUB is a sub-mini Winchester Disk
Subsystem, representing the latest in innovative technologies. With advances such as
100mm thin film plated media with embedded digital servo, and switch mode power,
the CUB placed V R Data well out ahead of the pack. Available in single (master) and
dua! (master/slave) drive configurations, the CUB provides the user with capacities up
to 10 megabytes of fixed or removable storage media.

The CUB’s sleek low profile design totally eliminates that overcrowded work area
problem and adds a professional appearance to your system. The CUB removable
media drives are ideal for 5 megabyte on-line storage as well as 5 megabyte backup
for your fixed media drives. Adapter modules are awailalbe for the most popular
microcomputers. The PANTHER family of drives are availalbe at quality Computer
Stores everywhere. If your dealer does not yet carry PANTHER Drives from V R Data, tell

them the future has amived.
“Rdal’a

777 Henderson Bivd. ® Folcroft, PA 19032 e (215) 461-5300
Circle 501 on inquiry card.
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the color choice after white goes back
to black. The foreground or back-
ground of the display is actually “re-
painted” with whatever color is
requested.

If you could choose the same col-
ors for the foreground and back-
ground, the text display would be in-
visible. Thus, Screen does not fulfill
such a request. Consequently, 56 col-
or combinations are available for the
foreground/background scheme of
the PC color display. If you are using
the monochrome monitor and invoke
either of these functions, the display
merely flips from reverse to normal
video, or vice versa.

The <Alt F7> keystroke permits
you to alternate between the color
and monochome monitors, making
either one active. For example, if all
text and output is going to the color
monitor, pressing <Alt F7> leaves
that monitor unchanged and clears
the monochrome monitor, making it
active. Subsequent output then goes
to the monochrome screen. Pressing
<Alt F7> again reverses the process,
reactivating the color monitor.

The <Alt F9> keystroke causes
the active screen to be repainted with
the currently specified attributes.
This feature is needed after running
certain DOS commands or applica-
tions programs that reset the screen
to black and white. The DOS MODE
command is an example.

Screen’s Operation
The Screen program found in
listing 1 is a 600-byte assembly-lan-

Screen consists of three
functional blocks:
program initialization,
screen interception,
and keyboard
interception.
—
guage program designed to take ad-
vantage of the PC’s flexible-interrupt
structure. It consists of three func-
tional blocks: program initialization,
screen interception, and keyboard in-
terception. The program'’s initializa-
tion portion is found in the

A Run-Time Library
for Whitesmiths’ C 2.1

® Fast execution

m ROMable

® No royalties

= Fully reentrant
machine support

m CP/M file support

® Error checking

® Usable with our AMX
Multitasking Executive

Benchmarks

1.int to ASCli conv.

2. Long to ASCli conv.

3. Long random number
generator

4. Double 20 x 20 matrix
multiply

5. File copy (16kb)

v 3
B with RealTime C
O without

4 Mhz 280, 8" SD diskette Times may vary wilh processor, disks. elc

AMX and RealTime C are irademarks of KADAK Products Ltd
A-Natural 1s TM of Whitesmiths Ltd. CP/M 1s TM of Digital Research Corp

Real-Time C
manuati only
source code

$ 95
$ 25
$950

Intel mnemonic $ 50
to A-Natural converter
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KADAK Products Ltd.

’k 206-1847 W. Broadway Avenue

Vancouver, B.C., Canada V6J 1Y5

A eicohone: (604) 734-2796
Telex: 04-55670

Circle 250 on inquiry card.
www americanradiohistorv com

INIT_CODE subroutine. This rou-
tine serves three purposes: initiating
execution of both the screen- and
keyboard-intercept code, setting up
the system display(s) in the default
mode, and telling DOS that Screen
is to remain resident in RAM.

The two interception blocks per-
form the operations the program
supports. The screen-interception
segments actually intercept text char-
acters as they are sent to either the
color or monochrome screen and
make the necessary alterations on
their “attributes”” (A character at-
tribute specifies things about that
character, such as color, and whether
it is to be blinking or underlined.)
Likewise, the keyboard-interception
feature intercepts keystrokes received
from the keyboard, watching for and
executing Screen's five function key-
strokes. The keyboard- and screen-
intercept blocks are independent pro-
cesses that share data structures and
variables. The structures define the
current state of the display.

The screen-intercept block consists
of the SCR__RTNE and GET_CH
subroutines in listing 1. This code in-
tercepts any screen interrupts meant
for the IBM BIOS screen handler (see
“The IBM PC Screen Interrupt” on
page 196) and checks to see whether
text is being sent to one of the
screens.

If text is being sent, SCR_RTNE
examines the text-character attribute
to see if it specifies a black-and-white
character. If so, the attribute is re-
placed with the current Screen attri-
bute for that display. For example, if
Screen is currently displaying text
with a white character on a blue
background, any black-and-white
text attribute is replaced with the
white-on-blue attribute. The text
character is then sent on to the BIOS
screen driver for printing on the
display.

The keyboard-intercept code in-
cludes the listing 1 subroutines
KEY__RTNE, SCREEN_CHG, and
CH__ATTR. The purpose of the func-
tional block of code made up of these
subroutines is to intercept any ROM
(read-only memory) BIOS keyboard
interrupts (see “The IBM PC Key-
board Interrupt” on page 114).

Circle 445 on inquiry card, ==
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ITS EASY TO LEARN...
EASY TO USE...
AND, DURING OUR SPECIAL PROMOTION...
INCREDIBLY EASY TO BUY!!

e Control your tinances and taxes with the Sundex
Certitied Personal Accountant * program. With your
tinancial status at your tingertips, easily analyze and
manage your finances effectively. It even pays your
bills automatically! Normally $99.95 to $149.95.

o Enjoy the ease and security of having your in-
vestment records on your Sundex Certitied Personal
Investor * program. Ideal tor personal porttolio man-
agement, analysis, and tax form preparation. Normally
$99.95 to $149.95.

e Have tun with the Sundex Personal Payables
program as it automatically pays all your bills from as
many as 10 different checking accounts and prints out
your checks. Normally $49.95.

EASY TO LEARN ... EASY TO USE

5 minutes with a Sundex program will show you
how “on screen’ instructions plus a “HELP” key, make
these programs so easy.

DURING OUR “SUNDOWN" PROMOTION ...
INCREDIBLY EASY TO BUY!

Beginning October 31, 1983 and for 14 consecu-
tive weeks, you will find Sundex Software in your local
computer store for once-in-a-litetime prices ...

STARTING AT $19.95 ... BUT,

the prices go up every two weeks, so the sooner you
buy the less you pay.

Test this remarkable software yourselt. Ask your
computer dealer to let you try a Sundex program. Then
look tor the colorful *'Sundex Sundown" display, to
tind that week's price on the programs you want.

HURRY ... DON'T LET THE SUN GO DOWN ON THIS
INCREDIBLE INTRODUCTORY OFFER!

Visit your computer dealer today!
Just call 1-800-835-3243 to find out the name of the
dealer nearest you.
THERE'S NOTHING EASIER UNDER THE SUN.

Dealer inquiries welcome:
1-800-835-3243
Colorado: 303-440-3600

Sundex Software Corp.
3000 Pearl Street
Boulder, Colorado 80301

Bl Sundex

- www americanradiohistorv com
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The IBM PC uses a memory-mapped ap-
proach to support adapters for the mono-
chrome and color/graphics monitors, re-
serving two separate chunks of its 1-mega-
byte memory for the adapters. In text mode,
the contents of each byte in those memory
areas specify one character displayed on the
screen. The monochrome adapter contains
4K bytes of RAM and begins at address
B000O hexadecimal. (All addresses to
follow are hexadecimal.) The color/graph-
ics card contains 16K bytes of RAM, begin-
ning at B800O.

The obvious method of writing text to
either monitor is by merely writing the ap-
propriate ASCII (American National Stan-
dard Code for Information Interchange)
values in one monitor’s memory space. For
example, if you move the value 65 to mem-
ory location B800:0000, the character "A”
appears on the upper-left corner of the
screen. This method of writing text can be
extremely efficient, especially given the
ability of the 8088 processor to do block
moves, allowing you to write character
strings to one of the displays using a single
machine instruction.

If the PC’s designers had simply left to
each applications program the job of using
this memory-mapped structure for access-
ing the displays, a number of problems
would have occurred. For example, how
does a program know which of the two
monitors to write to? For that matter, how
can the program determine whether the
system has both monitors? (While this is
easily determined, do we really want every
program to have to embed the code needed
to find out?) And what about the graphics
capabilities of the color adapter; must each
program check whether the display is in
text mode or graphics mode?

This memory-mapped approach to writ-
ing text requires a hardware-specific solu-
tion. All programs written for the PC
using this technique require that the mem-

The IBM PC Screen Interrupt

ory-map space of both adapters remains un-
changed. Furthermore, the specific hard-
ware of the adapters must not change so
that current display modes and other vital
information can be determined from the
display chips themselves.

Fortunately, the PC provides an alter-
native for interfacing to the display screens.
The ROM BIOS code contains an inter-
rupt handler called VIDEO__IO (INT 10),
which performs a number of screen tasks
for DOS and other application programs.

This interrupt handler provides an in-
terface between programs and both dis-
plays, and the interface knows of only one
active display at any given time. If the color
monitor is currently active, then all out-
put sent to VIDEO__IQ is sent on the col-
or screen; likewise, if the monochrome
monitor is active, all output is sent there.
If the system has only one display, that one
is always active.

The VIDEO__IO interrupt handler pro-
vides numerous screen-oriented functions,
including:

®selecting the active monitor

®setting the mode of the color monitor
(i.e., 40 by 25 characters vs. 80 by 25 char-
acters and color vs. black and white)
®setting and reading the cursor position
of the active monitor

e reading the light-pen position of the color
monitor

®selecting the active display page of the
color monitor

®scrolling the active page up or down

® reading/writing a character and attribute
(the attribute of a character describes such
features as color, underlining, eic.)

e performing simple graphics operations
on the color monitor (for example, setting
a color palette, read/write dot, etc.)
®checking the current mode of the active

display

Using the VIDEO__IO Interrupt

Screen intercepts any interrupt meant for
VIDEO__IO. In other words, when a pro-
cess executes the INT 10 instruction,
SCR_RTNE gets control of the PC.
SCR__RTNE checks to see whether the
operation being requested of VIDEO__IO
is a text-character write operation. If it's
not, SCR__RTNE immediately executes
VIDEO__IO. The result is that
SCR__RTNE does not affect the PC's
operation (except for the slight time delay
required to determine what SCR__RTNE
should do).

If, however, the operation requested is
a text-character write operation,
SCR_RTNE must act. It tests the at-
tribute of the character being written, and
if it determines that the attribute indicates
a black-and-white character is being sent
to VIDEQO__IO, then SCR__RTNE simp-
ly replaces the black-and-white attribute
with the attribute that is currently active
in BASIC (white on blue, for example).

The character with the new attribute is
then sent on to VIDEO__IO, and the
result is a screen display of a different col-
or. SCR__RTNE is careful not to change
any other parts of the character attribute.
For example, if the attribute signifies that
the character is to be highlighted, this
highlighting is not changed; the displayed
character is highlighted in color.

Note what happens if you run Screen
and then execute a program that uses the
memory-mapped text output. Because text
output does not come through
VIDEO__IO, Screen never intercepts the
characters. As a result, Screen has no ef-
fect on programs that use this technique
for screen display.

KEY__RTNE, upon intercepting an
interrupt, uses the BIOS keyboard
handler to fetch the next keystroke,
which is examined to see if it is one
of the five keystrokes that invoke a
Screen function.

If it is indeed a Screen function call,
KEY__RTNE handles the request.
The keystroke is then discarded, and

114 November 1983 © BYTE Publications Inc.

the BIOS keyboard handler is used
to fetch the next keystroke.
KEY__RTNE changes the data that
the keyboard- and screen-intercept
blocks share to reflect any change in
state. When you invoke one of the
Screen functions (by entering the ap-
propriate keystroke), KEY__RTNE
changes the visible current state of

the display(s) and then reflects the
new state in the shared data.

SCR_RTNE changes only the at-
tributes of text characters being sent
to the display. The shared data speci-
fies which attributes are to be used
as well as the monitor to which text
is to be sent.

The data structures and variables
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shared by the subroutines
KEY__RTNE and SCR__RTNE are
defined in listing 1. The basic struc-
ture is “S STRUC” and specifies the
current state of each monitor. This
structure is used three times—to
define the states of the monochrome
monitor (MONO__AREA), the
80-column color monitor
(COLB0_AREA), and the 40-column
color monitor (COL40_AREA).

Program Flexibility

Note in listing 1 the five variables
FORE_INC, BACK__INC, C80_40,
COL__MON, and REPAINT. These
variables contain the character codes
for the keystrokes <Alt F1> to
<Alt F9>, which are assigned to
the five Screen functions.

By making these character-code
variables, Screen makes it easy to

e —
Screen’s start-up state
is a white-on-blue
scheme in an

80-column mode.

e e ————__ ]
reassign the functions to any key-
strokes you want to use. For example,
if one of your applications programs
requires the use of the <Alt F1>
keystroke, you can reassign the
INCREMENT FOREGROUND oper-
ation to another key by replacing the
<Alt F1> character code in
FORE_INC.

Another feature that provides flex-
ibility is the default or start-up state;
as set up in listing 1, Screen initially
uses a white-on-blue scheme with
the color monitor in 80-column
mode. You can change the default
state by altering the appropriate vari-
able at the front of the program list-
ing.

Changes in Screen can be made by
using either the DOS Debug utility
or a program specifically designed for
this purpose. For example, I use a
menu-driven program called Install
that allows safe and simple modifica-
tion of Screen’s keystrokes and
default conditions.

Intercepting Interrupts
The initialization of Screen by
INIT_CODE must perform two vital

The IBM PC

The IBM PC actually uses two keyboard
interrupts and associated ROM BIOS
handlers. The first is KB_INT (INT 9).
This routine communicates with the key-
board’s 8048 processor to convert scan
codes received from the keyboard into char-
acter codes. These character codes are then
placed in a keystroke buffer.

The transformation from scan to char-
acter code is quite complex. The state of
such keys as the shift, Caps Lock, Alt, or
Ctrl keys affects the resulting character
code. In addition, KB__INT checks for
special key combinations, such as the Ctrl-
Alt-Del system-reset key combination and
the status of the Print Screen functions and
responds to them appropriately. (See
“Using IBM’s Marvelous Keyboard,” May
1983 BYTE, page 402, for more informa-
tion.)

The second keyboard interrupt, KEY-
BOARD__IQ, is INT 16 hexadecimal. Its
main function is to check the keystroke buf-
fer (being filled by KB__INT) and wait un-
til a key is pressed. The next keystroke is
returned to the process invoking this in-
terrupt. (KEYBOARD__IO can also be
used to check the status of the keystroke
buffer and return notice if some character
is available.)

The general flow of operations is as fol-
lows: the 8048 processor on the keyboard
notices when a key is pressed and sends an
appropriate scan code to the computer.

Keyboard Interrupt

KB__INT recetves this scan code and con-
verts it to the appropriate character code,
which it places in the keystroke buffer.

Subsequently, when a process (such as
DOS or BASIC or some applications pro-
gram) wants to fetch a keystroke, it executes
an INT 16, invoking KEYBOARD_IO.
KEYBOARD_IO checks the keystroke
buffer until it finds a character code. The
code is removed from the buffer and sent
to the calling process.

Screen’s keyboard intercept routine
KEY__RTNE uses the KEYBOARD_IO
interrupt handler. KEY__RTNE is set up
to receive control any time a process re-
quests an INT 16, thus intercepting the
keyboard interrupt.

When it receives control, KEY__RTNE
immediately executes KEYBOARD__IO as
a subroutine, regaining control when
KEYBOARD__IO returns with a key-
stroke. KEY__RTNE then compares the
keystroke returned with those that are
assigned to the five Screen functions.

If a match is not found, KEY__RTNE
returns from the interrupt, sending the
keystroke it received from KEY-
BOARD__IO back to the originating pro-
cess. However, if KEY._ _RTNE finds a
match, the appropriate Screen function is
executed, the matching keystroke is dis-
carded, and KEY__RTNE again calls KEY-
BOARD__IO to fetch another keystroke
from the keyboard.

tasks. First, it must set up
KEY__RTNE and SCR__RTNE to in-
tercept the appropriate keyboard and
screen interrupts. Second, it must
supply those two subroutines with
the addresses of the ROM interrupt
handlers they replace so that Screen
can use the ROM code.

The PC’s interrupt structure makes
it fairly simple to replace an interrupt-
handler routine with one of your
own design. (See “A Peek into the
IBM PC,” March 1983 BYTE, page 331,
for a general discussion of this inter-
rupt structure.)

INIT__CODE gets the addresses to
the ROM interrupt handlers by look-
ing into the appropriate slots in the

wanny amaricanradiohistory caom

interrupt vector table. These ad-
dresses are saved in storage areas in
Screen for later use by KEY__RTNE
and SCR__RTNE. INIT__CODE then
moves the addresses of KEY__RTNE
and SCR_RTNE into the interrupt
vector table so they can intercept the
appropriate interrupts.

It is interesting to look at how
KEY_RTNE and SCR_RTNE use
the saved addresses of the BIOS
ROM keyboard- and screen-interrupt
handlers. Two techniques are used
to interface with the ROM code. The
first technique executes the ROM
code as a subroutine, allowing the
caller to regain control after the ROM
code has been completed. The sec-
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At Diamond Software we

offer‘the best selling business application soft-

ware for your 1IBM PC, CP/M or Apple Computer at the lowest

possible prices. And we maintain a complete technical department

to assist you before, during and after your system purchase. Not only that, we
offer same day shipment on mest items and we accept Visa, Mastercard and
also American Express. We'll even pay the shipping charges if you send
us a money order, cashiers, company or personai check. Purchase orders
are gladly accepted from qualified organizations and we welcome dealer
inquiries. Call Diamond today, you'll be glad you did.

TO ORDER CALL TOLL-FREE 1-800-227-0545
Diamond Software SU‘DD'Y 484 Lake Park Ave.. Suite 123 - Oakland, CA 94610

For price quotes, information, or in California call 1-415-893-7676. We credit your order for
the call. Technical Department (415) 893-7678. intemational Telex 338130 (attn. 149)

Support, Service and Price.
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Shipping/Handling UPS surtace $3.00 plus an additional $3.00 per item for UPS Blue.
C.0.D. orders add $4.00. For personal check allow 2 weeks for delivery. All items subject,
to availability, prices subject to change without notice. Calit. residents please add

6Y%% sales tax. * IBM is a registered trademark of International Business Machines.

CP/ M is a registered trademark of Digitat Research.

Circle 140 on inquiry card.
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ond technique simply “‘jumps’’ to
the ROM code as if it were in-line
code, permitting the ROM code to
return directly to the interrupt's
origin.

For KEY_RTNE to examine the
keystroke returned by the ROM key-
board interrupt handler, it must re-
gain control when the ROM code is
finished. It takes control by executing
the ROM keyboard interrupt handler
as a subroutine, using the standard
CALL instruction.

When invoked as a subroutine, the
interrupt handler executes ‘and,
when finished, returns via an IRET
(interrupt return) instruction.
KEY__RTNE must therefore perform
e ——————

The keyboard- and
screen-intercept blocks
share data structures
and variables.

e e — e e
a PUSHEF (push flags) operation im-
mediately prior to the FAR CALL
subroutine call in order to account for
the automatic POPF (pop flags) that
the IRET does.

SCR__RTNE completes its function
of mapping a black-and-white text
character into the appropriate char-
acter attribute before it executes the
ROM screen-interrupt handler. Be-
cause SCR_RTNE need not regain
control after the ROM code is fin-
ished, it can execute the ROM code
as if it is in-line code, using a FAR
JMP instruction. The IRET operation
in the ROM code then returns direct-
ly to the origin of the interrupt.®

The Screen program discussed in this ar-
ticle is available assembled and ready to run
on a standard IBM single-sided floppy
disk, using PC-DOS 1.0, 1.10, or 2.0. Also
included is the Install program referred to
in this article and a nontechnical users
guide. For pricing information, contact
Field Computer Products, 909 North San
Antonio Rd., Los Altos, CA 94022. Or
phone (415) 949-3457.

Tim Field (Field Computer Products, 909 N. San
Antonio Rd., Los Altos, CA 94022) is a software
engineer and technical writer. He is the coauthor
of Your IBM PC & XT from Osborne/McGraw-
Hill, due to be published this month.
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Send 2000

Letters Per Hour via
Your Personal
- Computer

Delivered in

48 hours

or sooner at
26 cents a piece.

- Presenting E-Com.

Last year the (.S,
Postal Service quietly
announced E-Com,
enablingdspecially

equipped personal
n:mu“— computer users to
HECnEi M\ bypass costly manual
-— —— mail preparation, by
electronically submitting their mes-
sages and mailing lists directly to the
Postal Service via modem.

This high speed computer originated
mail arrives at its destination within 48
hours—often less—in an attention-
grabbing blue E-Com envelope.

Announcing MAIL-COM.
Only from Digisoft Computers.

MAIL-COM is powerful software you
can use with your personal computer to
|access E-Com. With your personal
computer, a modem and MAIL-COM
you can send from 200 to 2000 letters
per hour for just 26¢ each. Typed,
addressed, folded, inserted, sealed
and delivered. Complete.

MAIL-COM even eliminates the
need to use your expensive letterheads
and envelopes.

MAIL-COM is the only interactive soft-
ware available for E-Com operation. It's
easy to use. No special training is nec-
essary. And since Digisoft Computers
developed MAIL-COM in accordance
with (.S. Postal Service specifications,
users are guaranteed certification for

Circle 141 on inquiry card.
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use upon purchase of MAIL-COM
software.

MAIL-COM is the easiest and most
economical way to do your mailings.

And MAIL-COM is compatible Dom ° ' I

with Database 11" and Word-
é@ Digisoft Computers, Inc.

star™ if you are equipped with
these programs. If you aren't,

(212) 734-3875
Retail Dealer

MAIL-COM includes a complete
Inquiries Invited

CP/M, Apple CP/M and other formats.
Order today. Call 212-734-3875,
or mail the coupon below.

letter editor and address mainte-
nance program of its own.

Each letter in your mailing can
be identical or all can contain variable
insertions. MAIL-COM operates all the
features offered by E-Com.

Digisoft Computers Inc.
Attn: MAIL-COM Marketing
1501 Third Avenue

New York, NY 10028

Thousands of Uses.

. If you have need for fast, economical
mass mailing capabilities, MAIL-COM
puts you and E-Com together.

Use it for

S - -—-(@ new product

= announcements,
invitations to
press events,
invoicing, fund
raising, collection, bulletins to

[ Yes! 1 want to eliminate the 6 costliest
steps in preparing my organization’s business
mail. Please RUS%I my MAIL-COM software to
me immediately.

I'll need software for:
O IBM PC ($195) O CP/M ($195)
O Victor ($195) (specify disk format)
O Alpha Micro ($495) (J Other (specify)
O Apple CP/M ($235)
O My check or money order is enclosed
(residents of New York State add sales tax).

O Chargemy ([ Visaor [J MasterCard:

)
1
}
}
[}
]
1
1
1
}
]
1
1
[}
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[}
]
[}
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]
]
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[}
Exp. Date. :
[}
]
]
1
[}
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1
[}
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[}
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-

your sales force, new business prospect- 1 Account No.

ing, reactivation of customers and much,

much more. Every department in your Name

company will have use for MAIL-COM. Address

Don’t Delay City.

With MAIL-COM you could be saving State Zip
time and money on fast, efficient E-Com Telephone( S

letters. MAIL-COM software is available eephone !

for the IBM PC, Victor, Alpha Micro, € 1983, Digisoft Computers. inc.
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TK!Solver does for equations
what word processing did for
words. The first thing you should
know about the TK!Solver™ program is
that it is not a spreadsheet. Instead, it
does something completely unheard
of {until now! —it turns your personal
computer into a voracious equation
processor.

The next thing you should know is
that if the TKISolver program can't
make life with your personal computer
easier land pay for itself), even if you
use it only 15 minutes a week, you are
a very rare person.

And finally, you should know ex-
actly what equation processing is,
and how it works. If you keep reading
this, you will.

Equation processing with
TK!Solver, or problem solving
made easy. The best way to under-
stand what the TK!Solver program is,
is to understand what it does. The
following simple examplé is designed
to do just that. If you're still a little in
the dark after reading it, stop in at
your local computer store for a very
enlightening hands-on demonstration.

Begin by setting up your problem.
The TK!Solver program lets you do it
quickly, easily, and naturally. For ex-
ample, a car costs $9785. What would
be the monthly payment on a three-
year loan if the down payment is 25%
and the interest rate is 15%2
STEP 1. Formulate the necessary
equations to solve your problem and
enter them on the “Rule Sheet” simply
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Cak LoaN

VARIARLE

Dutput

SHEET
Hame Unit

~ dollars
2446 25 daollars
loan 7338 75 dollars
dp percent
payment 254 48818 dollars
i percent

Lerm

pFrice
Aomin

RULE SHEET
5 Rule

Comment

price ol car

dosn payment

bank loan

down paynent percentage
monthiy payment
inlerest rate

term of loan

‘CAR LOAN

price-down: loan
down/price:dp
payment: loan= /0 1-0 18 )" - tepm) )

by typing them in (as in the screen
photo). For example: “price—down =
loan.”

STEP 2. Enter your known values the
same way on the “Variable Sheet” For
example: “9785" for price. You may
also enter units and comments, if you
want.*

STEP 3. Type the action command
(“1” on your keyboard) to solve the
problem.

STEP 4. TK!Solver displays the an-
swer: the monthly payment is $254.40.
Backsolving, the heort of
TK!Solver. Now that you've defined

www americanradiohistorv com

the problem and solved it, TKISolver's
unique backsolving ability also lets
you think “backwards” to solve for any
variable, regardless of its position in
the equation. For example, if you can
only afford a monthly payment of
$200, you can re-solve the problem in
terms of that constraint. The TK!Solver
program will solve the problem, dis-
playing your choice of a higher down
payment, a longer loan term, or a
lesser interest rate. This unique back-
solving capability forms the basis of
TK!Solver's remarkably flexible prob-
lem-solving ability.

i
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Also, as you can see from the
example on the screen, TKiSolver
deals not only with single variables,
but with entire equations and sets of
simultaneous equations. It also deals
with much more complicated problems
than this one. How complicated?
That's up to you. What kinds of prob-
lems? That's up to you, too, but pop-
ular applications include finance,
engineering, science,design, and
education.

Other extremely useful and
interesting things TK!Solver
does. Aside from its basic problem-
solving abilities, the TK!Solver program
performs a number of pretty fancy
tricks. Like: lterative Solving; in which
TK!Solver performs successive approx-
imations of an answer when con-
fronted with equations that cannot be
solved directly,llike expix) =2 - x » y
and sin {x « yl=3 - x - yl. Like: List
Solving; in which TKISolver attacks
complete lists of input values and
solves them all, allowing you to exam-
ine numerous alternative solutions, and
pick the one you like best. Like: Tables
and Graphs; using the values you pro-
duced with the List Solver, the TKISolver
program will automatically produce ta-
bles and graphs of your data. You can
look at your formatted output on the
screen or send it to your printer with

a single keystroke. And like: Automatic

Unit Conversion; in which TK!Solver
lets you formulate problems in one unit
of measurement, and display answers
in another. Very convenient what with
all this talk about going metric.

The TK!Solver program also pro-
vides a wide variety of specialized
business and mathematical functions
like trig and log and net present
value. |

Then, there's TKISolver's on-screen
Help facility that provides information
on commands and features any time
you want it. Just type “2” and a topic
name.

And of course the TK!Solver pro-
gram combines all these features in
one integrated program.
TK!SolverPacks make problem-
solving a picnic. TKISolverPack™
application packages are specially
developed by experts in specific fields.
Each package contains a diskette with
about a dozen models that include
the necessary equations, values, and
tables for solving a particular problem.
The models are usable as-is or you
can easily modify them.

TK!SolverPack application pack-
ages available from Software Arts
include Financial Management,
Mechanical Engineering, Building
Design and Construction, and Intro-
ductory Science. Additional TK!Solver-
Packs are on the way from Software

*You can easily define appropriate unit conversions on the unit sheet.

TK, TKI, TK!Solver, TK!SolverPack, The Problem Cruncher, the stylized ! and the slogan “NOW YOU DON'T HAVE TO THINK LIKE A COMPUTER TO USE ONEI

are trademarks or registered trademarks of Software Arts, Inc. SATN, TKISATN and DIF are trademarks or registered trademarks of Software Arts Products Corp.

Software Arts is o trademark of Software Arts, Inc. and Software Arts Products Corp. The TK!Solver program and the TK!SolverPack applications packages are
products of Software Arts, Inc. which is solely responsible for theii contents. VisiCalc is a registered trademark of VisiCorp.

Circle 427 on inquiry card.
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Arts, McGrow-HilI,m and others.

We know you’re out there. No
matter who you are, or what you do,
if it involves using equations, the
TK!Solver program is an indispensable
tool for you.

So, visit your local computer store
today, and see TK!Solver in action.
You'll be amazed at how much faster
and more effectively you'll be able to
work when you discover the power of
equation processing with the TK!Solver
program.

—_—

Software Arts”

The inventors of VisiCalc®

27 Mica Lane, Wellesley, Massachusetts 02181
617/237-4000

P/N100-092 P 8/83
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INFO-MATE ™" 212A

SD

RD HS mC ™M

$595

A modem that’s compatible with all these and more.

Now you can get even more power from
your personal computer or terminal.

A Recognizes dial, busy, ring back,  Our special offer to you:

modem answer tone and the $195 in CROSSTALK™ software for

humanvoice just $95 with purchase of INFO-
. A Stores 52 32-digit phone num- MATE 212A*  *Subject to availability
How? It's simple. Just connect bers or log-on messages

Cermetek’s INFO-MATE™ 212A, A Auto-speed and parity select

intelligent auto-dialing modemto A Auto-selection of tone or pulse
your PC or dataterminal and then dialing

to the phone line and you're ready 4 Bejl 2]2A and Bell 103 compatible
Sgﬁl)énmumcate to the outside A RS 232C serial interface
Accéss data bases...send and
receive electronic mail...make sim- Just call us at (408) 734-8150
ple user-to-user connections. .. all for your nearest dealer location.

at 1200, 300, or 110 bps. full duplex. Dealerand distributor inquiries

Modem Features: ited E—:Cepmetek

A Auto-dial, auto-answer B microelectronics

ROSSTALK Is a trademark of MICROSTUF inc. © Cermetek, 1983

120  BYTE November 1983 SEE US AT COMDEX BOOTH #4840. Circle 69 on inquiry card.
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POKEing Around in the

IBM PC

Part 1: Accessing System and Hardware

This two-part series demonstrates
how you can use BASIC’s PEEK and
POKE commands to realize the
speed and flexibility of machine-lan-
guage code without sacrificing the
convenience of a high-level language.
Several short, general-purpose ma-
chine-language subroutines that
allow BASIC programs access to the
IBM Personal Computer’s (PC'’s) sys-
tem and hardware facilities illustrate
the techniques involved. To lay the
groundwork for the more detailed
programming examples to be pre-
sented in Part 2 (next month), we will
take alook now, in Part 1, at the PC’s
BIOS (basic input/output system)
and registers in the PC'’s central pro-
cessor.

The PEEK and POKE Commands

BASIC’s PEEK and POKE functions
form the magic window that gives us
access to the PC’s main memory. It's
well worth investigating these func-
tions in order to take advantage of the
PC’s modular systems software and

Facilities
by Hugh R. Howson

to access some of the 8088 processor’s
powerful commands.

The PEEK and POKE commands
operate as follows: the statement

X =PEEK(n)

assigns to the variable X the value
stored in memory location n; similar-
ly, the statement

POKE n,m

places the m into main mem-
ory at the location specified by n.
This description requires one
minor clarification because of the
method the 8088 uses to determine
the absolute, or effective, memory
address. The absolute address on
which an instruction operates actual-
ly consists of two components: a seg-
ment address and an offset address,
each 2 bytes (or 16 bits) long. The n
is the offset address, used in the
PEEK and POKE instructions; the
DEF SEG statement can be used to

Segment Address Bits
Offset Address Bits
Absolute Memory Address

Table 1: The relationship between segment and offset address bits. The segment address
bits are shifted left four bits relative to the offset address bits; then the segment and offset
addresses are added to yield the absolute memory address. This technique permits an ab-
solute address space of more than one million locations.

1000100010001000
1000100010001000
10010001000100001000

___wnann americanradiaohistory

define the segment address. If no
segment address is defined, then that
of the BASIC program is assumed.

Table 1 illustrates how an absolute
memory address is formed from the
segment and offset addresses. The
segment address bits are shifted left
4 bit positions (equivalent to multi-
plying by 16) relative to the offset ad-
dress bits. And then the two address
components are added to yield the
20-bit absolute address, a format that
permits an absolute address space of
more than one million locations.
Note that each segment address de-
fines a 64K-byte address space, but
one segment’s address space may
overlap another’s, so segment ad-
dresses can assume any value that
can be represented by the 16 bits of
the segment address register.

Manipulating Data on Screen
These PEEK, POKE, and address
concepts can be illustrated by a short
program that scrolls up all data on a
PC video display. Assuming use of
the 80-column monochrome display
adapter, all data displayed on the
screen is stored in memory starting
at segment address hexadecimal
B00O, offset address 0000 (all ad-
dresses to follow are hexadecimal).
Each displayed character is represent-
ed by 2 single-byte memory loca-
tions: one location contains the byte
specifying the characters and the sec-
ond location stores the character’s at-

November 1983 © BYTE Publications Inc. 121
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Listing 1: A BASIC program that shifts the
PC's screen up one line at a time.
10 DEF SEG = &HB00O
20 FOR ROW = 0 TO 23
30 CURRENTROWFIRSTBYTE = ROW
« 160
40 ROWBELOWFIRSTBYTE =
CURRENTROWFIRSTBYTE + 160
50 FOR BYTE = 0 TO 159
60 BYTEBELOW =
PEEK(ROWBELOWFIRSTBYTE +
BYTE)
70 POKE (CURRENTROWFIRSTBYTE
+ BYTE), BYTEBELOW
80 NEXT BYTE
90 NEXT ROW

tribute byte (which indicates such
conditions as a flashing character,
reverse video, etc.). Therefore, a total
of 160 bytes of memory are used for
each 80-column line.

To move all text up one line, a pro-
gram must move the 80-character
per-row, 2-byte-per-character dis-
play a single byte at a time. For ex-
ample, to move the left-hand charac-
ter of the second row up to the first
row, a program can use PEEK at the
second-row, left-hand-character byte
and then use POKE to move its value
into the location corresponding to the
left-hand character of the first row.
The program in listing 1 accom-
plishes this task for the top 23 lines
of the screen display, leavmg the last
line unchanged.

Listing 1 illustrates the convenience
with which the segment address,
B0OO, can be used to define the seg-
ment of memory dedicated to the
screen, and it demonstrates how you
can easily manipulate screen data
using a BASIC program. However, if
you actually run this program, you'll
find that it'’s quite slow. That’s one
reason for investigating the BIOS,
which can accomplish the same task
with much greater speed and less
effort.

Basic Input/Output System

The PC'’s BIOS is a set of subrou-
tines stored in ROM that provides a
standard interface between the user
and all of the different input/output
devices that may be attached to the
system, including the screen, key-
board, printer, disk drives, and com-
munications adapter. Each BIOS sub-
routine can be activated by a user in-

122 November 1983 © BYTE Publications Inc.

terrupt. Each subroutine can perform
several operations, which are selected
by placing appropriate values in the
8088’s registers before the interrupt
occurs. The PC’s documentation in-
cludes a complete listing of the BIOS
subroutines. You do not need to be
an assembly-language programmer
to learn how to use them; each one
is well documented. The comments
at the beginning of each subroutine
describe all actions that the subrou-
tine performs and explain what
values must be transferred between
the user’s program and the BIOS
subroutine through the 8088’s
registers.

As a typical example, the com-
ments at the beginning of the BIOS’s
video-I/O subroutine (included in
Appendix A of the PC's Technical
Reference manual) indicate that this
subroutine can scroll any section of
the screen up or down a certain num-
ber of lines. In addition, the com-
ments indicate that it can perform

such functions as placing the charac- -

ter at a specific location on the screen,
determining the location of the cur-

sor, and moving the cursor. The com- -

ments further indicate the param-
eters that the user must specify to
select a desired action.

Table 2 summarizes the PC’s BIOS
functions and parameters; this table
should prove more useful after you
read the 8088’s register descriptions
later in this article.

The advantage of using the BIOS
subroutines is that they include the
logic to identify the physical charac-
teristics of an active device. For exam-
ple, the screen-manipulation (video-
1/0) BIOS subroutine determines
whether the screen is in text or
graphics mode and whether the
screen width is 40 or 80 characters,
thus removing the burden of passing
a lot of redundant information to the
system. All of the subroutines have
a similar structure, so if you learn
how to use one, you can apply the
same approach to others.

How can we use a BASIC program
to access the BIOS video-1/O subrou-
tine for our screen-scrolling task?
Let’s say that we would like to scroll
a window on the screen up five lines
and that the window starts at row 0,

www americanradiohistorv com

column 0 and ends at row 15, column
30. To pass these parameters to the
BIOS, they must be placed in the ap-
propriate registers defined in table 2.

All of these registers are discussed
later in this article, but for this screen-
scrolling task we are concerned only
with the four accumulator, or gener-
al, registers, AX, BX, CX, and DX.

Each of these registers consists of
two bytes. When both bytes are taken
together as one 16-bit word, then the
X suffix in AX, BX, etc., is used. Each
byte may also be treated separately,
in which case the bytes are referred
to as low byte or high byte, or more
simply as AL and AH, BL and BH,
and so on. Figure 1 illustrates this
register configuration and the other
8088 registers discussed later in this
article.

Now, to specify the screen-scrolling
task, the table 2 entries shown in
bold type indicate that we must load
parameter values into these registers
as follows:

AH (scroll direction: 6=up,
7=down)

AL (number of lines) =

BH (blank-line attribute,
normal =7)

BL (not used for this task)

CH (starting row)

CL (starting column)

DH (ending row, 15
decimal =0F) (hexadecimal) =0F

DL (ending column, 30
decimal = 1E) (hexadecimal) = 1E

S8 _§_8%

These values can be loaded into the
registers by a short subroutine writ-
ten in machine language, which can
be called when required from |a
BASIC program. The subroutine then
initiates the necessary interrupt to ac-
tivate the video-1/O BIOS, which
completes the defined task.

A Screen-Scrolling Program |

The following four machine-lan-
guage instructions can move values
into the AX, BX, CX, and DX reg—
isters: : |

B8, low byte, high byte (AX register) |
BB, low byte, high byte (BX register)
B9, low byte, high byte (CX register)
BA, low byte, high byte (DX register)
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computers
wholesale

7
R

—TERMINALS—
ESPRIT

108A (Amber)
TELEVIDEO

—MODEMS—
HAYES
Micro Modem 100
Micro Modem Il
Smartmodem 300
Smartmodem 1200
Smartmodem 12008

NOVATION

Apple Catll

103 Smart Cat
103/212 Smart Cat
212 Auto Cat

SIGNALMAN

NEW/ Volksmodem

U.S. ROBODICS
Auto Dial 212A .
Password

r();& (XK}

Advertised prices reflect a cash discount on
prepaid orders only. Most items are in stock
tor immediate delivery in factory sealed caft-
ons with tull factory warrantees.

o¥%%
»

—SYSTEMS—
ALTOS

COLUMBIA
VP Portable

MPC w/Hard Disk
CROMEMCO

C-10 Super Pak
C10MP w/MicroPro sottware.

EAGLE COMPUTER
|| E Series
HE
INE-3

11 E-2
IWE4
PC Series
PC-E PCA1
PC-2 PC-XL
1600 Series
1820 1830
—Call us today for the best prices—
{Eagle Computers cannot be shipped UPS)

INTERTEC
Superbrain Il JR
Superbrain Il QD
Superbrain il SD
Compustar

MORROW

Micro Decision wiTerminal

MD-1 w/1 drive & software... Call
MD-2 wi/2 drives & software.. Call
MD-3 w/DS drives & software 1519
NEC

PC-8801A Computer

PC-8831A Dual 5% 'disk drive. . Call
NORTHSTAR

Advantage 2Q

Advantage 1Q HDS

Horizon 2Q 84K

HD 18 Mb. hard disk

TELEVIDEO

Limllye

Circle 339 on inquiry card.

—PRINTERS—
ANADEX

CENTRONICS
730-1 Parallei

739-3 Serial

COEX

80 FT parallel
Prowriter 8510A Par.
Prowriter 8510A Ser.

Prowriter lIPar. .............. 669

Prowriter l1Ser. .............. 739

DIABLO
620 RO 25 CPS
630 RO 40 CPS

QUME
Sprint 11/40
Sprint 11/56

SILVER REED

EXPS500Par. ................. 459
EXPS550Par. ................. 659
EXPS550Ser. ................. 689

TEXAS INSTRUMENTS
TI-810 Basic

TI-810 Package

TI-810LQ

T1-820 Basic

NEW TI1-850

—MONITORS—
AMDEK

Color Il (RGB)
Color I {RGB)
300 G (12 °green)
300 A (12 'amber)
310 A (IBM PC)

BMC
15 MHZ (12 'green)

NEC

JB-1260 (12°* amber)
JB-1201 (12 green)
JC-1212 (12" color)
JC-1203 (12°RGB)

ZENITH
Z2-122 (12" 'green)
Z-123 (12”amber)

—HARD DISKS—
CORVUS

PERCOM
Call for best price!

KONAN
SPECIAL! 5Mb. for S-100

—DISKETTES—
3M/ Scotch
%', ..$21.9

(Single Sided. Double Density)

s
5%, ..$30.%
(Double Sided, Double Density)
Call us for the lowest
prices on other
popular diskettes !
If you can't find what you
need listed here, just call for

the best prices on the items
you require.

N.Y. residents, add appropriate sales tax.
We accept VISA and Master Card. Personal
and company checks, allow 2weeks 10 clear.
C.0.D.’s require a8 26% deposit. All prices
and offers may be withdrawn without notice
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“

DEVICE AND FUNCTION

VIDEO {/O-Interrupt 10
set mode

set cursor type

set cursor position

read cursor position

read light-pen position

select active display page
scroll active page up

scroll active page down
read attribute/character

write character and attribute

write character (only)

set color palette

write dot (pixel)

read dot (pixel)

teletypewriter emulation

get current video state

DISK SYSTEM-Interrupt 13
reset disk system
get status from last
operation

read sectors into memory

write sectors onto disk
verify the desired sectors
format the desired track

AH

o wm

10

1

12

13

14

15

(6,00 A ]

OTHER INPUT PARAMETERS

[text mode]
AL - mode value ( (0=40 by 25 B/W;
[text mode]
1=40 by 25 col;
2=80 by 25 B/W,
3=80 by 25 col; ,
[graphics mode]
4 =320 by 200 B/W,
5 =320 by 200 col; 6 =640 by 200 B/W)
CH - bits 0—4, cursor start line
CL bits 0-4, end line
DH - row (starting at 0)
DL - column (starting at 0)
BH - page number
BH - page number
(must be O for graphics modes)
BH - page number

AL - new page value (text modes)

AL - number of lines blank at bottom
(O=blank window)

CH,DL - row, column of upper left scroll

corner

DH,DL - row, column of lower right corner

BH - attribute to be used on blank line

as above

BH - display page (text modes)

AL - character to write

BH - display page (text modes)

BL - attribute or color

CX - character repeat count

BH - display page

AL - character to write

CX - count of times to repeat
(max 1 row in graphics)

BH - color ID being set

BL - color value to be used

AL - color value

DX - row number

CX - column number

DX - row number

CX - column number

AL - character to write

BH - display page in alpha mode

BL - foreground color

AL - parameters for initialization

AL - number of sectors

DH - head #; DL - drive #

CH - track #; CL - sector #

ES and BX - segment and offset addresses of

data buffer

same as for read

same as for read

same as for read

The data buffer pointed at by ES, BX must
contain four bytes for each sector, contain-
ing:track #, head #, sector #, bytes/sector
(where 00 = 128, 01 =256, 02 =512,
03 = 1024)

RESULTS RETURNED

DH - row; DL - column

CH.CL - cursor mode

AH - status (0= switch not down; 1= valid
value)

DH,DL - row and column

CH - raster line (0-199)

BX - pixel column (0-319, 639)

AH - attribute of character
AL - character read

AL - dot value read

AH - number of character columns
AL - current mode
BH - active display page

CY: 0= successful, 1 =failed

CY: 0= successful, 1 =failed

AL - system status

CY: 0= successful, 1 =failed

AH - operation status (0 =
successful)

AL - number of sectors actually read

same as for read

same as for read
same as for read

Table 2 continued on page 126

Table 2: Basic input/output system (BIOS) functions. Those entries shown in boldface type apply to the screen-scrolling example
described in the text. This information was condensed from Appendix A of the Technical Reference manual.
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MicroAge

“BECAUSE WE COULDN’T
AFFORD MISTAKES!?!”

“They guided us over the rough parts when we needed it”

"During September of 1982, we started our MicroAge Computer Store in
Tulsa, Oklahoma with 3 people. Today we have 11 people working for us and
we're still hiring. By following MicroAge's advice and marketing strategy
when we started in business, we were able to reach Tulsa’s business computer
buyers in a much shorter time than we could have on our own.”

“Both of us had technical backgrounds in computers but lacked the marketing
experience necessary to reach our goals. We used MicroAge's experience and
leadership to guide us through the rough spots and boost our sales and
marketing potential.”

“MicroAge. . .they helped us build a sales organization to reach the Ofla-
homa businessman.”

E Mowin Geowge B. MRasshors
lohn Moiser George McLawhon
President Vice President

To build your o®n professional computer
sales organization with MicroAge write to:

MicroAge
comMmPUTer STores

“The Solution Store”
1457 West Alameda ° Tempe, Arizona 85282

(602) 968-3168

Circle 295 on inquiry card.
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Table 2 continued:

DEVICE AND FUNCTION AH
RS-232C |/O-Interrupt 14
initialize all parameters 0
send character 1
receive character 2
check status of port 3
CASSETTE |/O-Interrupt 15
turn cassette motor on 0

turn cassette motor oft 1

read from cassette 2
(in 256-byte blocks)

write blocks to cassette 3
KEYBOARD 1/O-Interrupt 16

read next ASCIl character 0

check if character 1

available

return current shift status 2
PRINTER-Interrupt 17

print character 0

initialize printer port 1

get printer status 2

OTHER INPUT PARAMETERS

AL - parameters
DX - select card
AL - character to send (preserved)
DX - select card
DX - select card

CX - count of bytes to read
ES,BX - pointer to data buffer

same as above

AL - character to be printed
DX - printer to be used (0 to 3)
DX - printer to be initialized

DX - printer

RESULTS RETURNED

AX - status
AH - status

AH - status
AL - character received
AX - status

CY: 0= no error, 1=error

AH - error type for CY =1

ES,BX - point to last byte + 1
DX - count of bytes actually read
same as above

AH - scan code

AL - character value

Z(flag): 0= code available, 1=no code
AX - code, if Z=0

AL - status

AH - status: 1= unsuccessful

AH - status
AH - status

Each of these statements consists of
an instruction plus two data bytes.
Each instruction—B8, BB, B9, and
BA—is a “load immediate data” in-
struction, meaning that the two bytes
immediately following it are treated
as data to be moved into the appro-
priate register. For example, the in-
struction B8 takes the two bytes im-
mediately following it in memory
and moves them directly into the AX
register. Note that the first data byte
is loaded into the low part of the AX
register, AL, and that the second byte
is loaded in the high part of the
register, AH. The other three instruc-
tions operate in exactly the same way
but apply to other registers.

We can thus use these four instruc-
tions to load the specific values re-
quired for our screen-scrolling exam-
ple into the 8088’s registers. The fol-
lowing statement, for example, loads
the desired values into the AX reg-
ister:

B8,05,06

This statement places the number of
lines to scroll, 5, in AL, and the direc-
tion code, 6 for up, in AH. The re-
maining registers are loaded with the
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following statements:

BB,00,07 (for BX)
B9,00,00 (for CX)
BA, 1E,0F (for DX)

Once we have loaded the values in-
to the registers, we need to initiate an
interrupt, advising the system to
transfer control to the appropriate
BIOS subroutine. This step requires
the 2-byte machine instruction

CD,10

The first byte, CD, is the interrupt in-
struction that instructs the 8088 to
look up a table of interrupt addresses
to find the address of its next instruc-
tion. The second byte, 10, points to
the entry in the interrupt table where
the address is to be found. The value
10 refers to the video-1/O subroutine
of the BIOS, as table 2 shows in the
first bold subheading.

After the BIOS has completed the
task specified by the values placed in
the registers, it returns control to the
machine-language subroutine that
initiated the interrupt. That subrou-
tine, in turn, requires a final instruc-
tion to return control to the BASIC

www americanradiohistorv com

program that called it. This instruc-
tion is the single byte CB, which com-
pletes the machine-language subrou-
tine. So we can now turn our atten-
tion to loading and calling the sub-
routine from a BASIC program.

Using the Machine-Language
Subroutine

We will use the approach discussed
in Appendix C, “Machine Language
Subroutines,” of the IBM BASIC
manual for loading and calling the
subroutine. First, we must make
space available for our machine-lan-
guage program in memory, to ensure
that it does not become embedded in
the BASIC program. Normally, when
the BASIC interpreter is being used,
it is spread over all of the available
memory space not used for systems
programs, as illustrated in figure 2a,
allowing no secure location in which
to place the machine-language sub-
routine. To overcome this problem we
can use the BASIC statement

CLEAR , &HB8000
as the first statement of the BASIC

program. This command instructs
the interpreter to confine the amount
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Ournew Sanyo Plusis based on the new Sanyo MBC 1100 computer with
dual built-in 320K drives. The feather-touch keyboard features 15 special
function keys which are enabled under both Wordstar and Sanyo Basic.
a built in palm rest and o keypad with math funcrions. and an enter key.
Of course we still include over §2400 of extras including CP/M®, Sanyo
DBasic. WordStarT, MailMerge, SpeliStar. CalcSrar, and InfoStar (including
DatoStar and ReportStar). Plus a games disk, modem software. and 2C
Ultro Magnerics diskettes.

Plus we thoroughly test

eoch system and generare

work copies on your system.

Also - The Sonyo Plus with Grophics.

Twice the drive capacity, 40x80 display,

No dealers please. F.OD. Scomsdale

Coll for informarion. Extended worronty, hord disks ovailable.

oint graphics and all the “extras™.
P grap $2495.

ocal wamanty service ovail-

SORRY CHARLIE!

If you just bought a 16-bit PC with one 160K drive, 128K RAM, M5-DOS, o

word processor. and an electronic spreadsheet you're going to be sorry

you read this od. Why? Because Scoftsdale Systems (with considerable

I;elp from Sanyo) is now providing all this ond more with the PC Plus at
995!

In addition, we will pretest your PC Plus system. make user copies of your
software and include your choice of an amber or green monitor.

Not only is the Sanyo PC Plus priced less than one-third that of o
comparably equipped IBM-PC®, it is also less expensive than most 8-bit
systems. The PC Plus will run most software developed for the IBM-PC®,
features expansian slots and is backed by over 50 Sanyo service centers
narionwide.

Plus - Thanks to its brushed, stainless-steel finish, the Sanyo PC Plus looks
more expensive, yet tokes up less space.

Quontities are limited. Give us a coll and we will place your name on our
“call-bock” list, and provide additionol information ond prices. Betrer safe

PC Plus ™ $995

PC Deluxe ™ .

Altos Loves Unix

oble via Xerox.
Teletote ..... Call

800A $1066

Adds Viewpoint 3A+-Emuicres
the ADM-JA, defoched keyboard. keypad,
12" green disploy. notionwide Adds
service. $457
Viewpoint 60 $589
Wyse 100 ) S5693
W . 4

S ARBPTP 1942
Televideo 924 .. 5666
Televideo 925 . Call
Televideo 970 $1044
Zenith Z-29 $656
Zenith ZT-1 $446

INSTRUMENTS
DMP-29. . ot $1795
DMP-40 $745
DMP-41 $2340

... 51849
‘ ... 322951
806 w/Mmmost $5095 - .

4005ervice Centers Nationwide.
ZF-110-22 ... $52699.
ZIF-120-22 $2799
IW-110-32 ... 54249
IVM-135 .

COLUMBIA VP

Scoftsdale Systems...

617 N. Scottsdale Road, Suite B, Scottsdale, Arizona 85257

= (602) 941-5856 -

Call 8-5 Mon.-Fri.
A We porticipate In orbitration for business ond customers through the Berrer

&-/ Dusiness Bureou of Maricopa County.

SERVICE/ ORDERING

INTEGRATION: Prices listed are for new equipment In factory secled boxes with manufacturer's
warranty. We wlll pretest your equipment. lntegrote your system, configure your sofrware. pravide
special cables. erc., for an additional charge. Call for prices.

ORDERING: MAIL ORDER ONLY. Prices lisred are for cash. No C.O.D.'s. We sell on o Ner 30
basis 10 Fartune 1000 companies and Unliversities with good credir. P.Q.'s, charge cards add 2%. Az.
residents agdd 6%. Prices subject to change. product subject 1a availablliry. Personal checks 1ake 3
weeks fo clear. 0-20% resvocklngp'ee for returned merchandise. Shlp&lng extra - products are F.O.D.
point of shipment. CP/M and MP/M are reglistered rademarks of Digltal Research. Wordsrar Is o
reglstered rrademark of MicroPro lntemational. IBM and IBM PC are reglistered frademarks of
International Busk Machines Corp: .

SOFTWARE: Sold anly w/systems, not wamantied for sulrablliry.

Ler us Test your Altos.
$1998°
$3649
$5444
$6049

Call for other producis/price:

Gemini 10X . $284
Gemini 45, 15X Call
Delta 10’s, 15's Call
Epson - Call
NEC 8023A . 3398
Tally 160L/trac . 3584
Taliy 180L/trac $799
Tally Spirir $298
IDS Prism 132

$1469

color/all opts.
OITLTITRIT ITYTTYTS TR IT Y T DTV 4357 C

b
L
W

Letter Quality

Silver Reed 500 $409
Silver Reed 550 $654
Sanyo PR 5500 LESS
NEC 3510 $1410
NEC 7710 $1965

QKIDATA

DTC-380Z

The .new Microline 92's dnd 93's tearure 160 CPS.

droft mode. 40 C.PS. correspondence mode.
Standard parallel. seriol cord add $91.

Microline 92 $425

Reploces the Daisywriter 2000. Uses the
same printwheel. ibbons. ond fractor feed.
Wil run serial, parallel, or [EEE 488. 48K
buffer stondard, uses Diablo codes.

Microline 93 . $709

Microline 82 . $365
Pacemark 2350 .

54696 $1044
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AH AL AX
BH BL 8x
GENERAL
REGISTERS cH cL ex
DH oL [*2
-
| STACK POINTER SP
BASE POINTER -1
INDEX(
REGISTERS
SOURCE INDEX S|

DESTINATION INDEX 1]

CODE SEGMENT cs
DATA SEGMENT =]

SEGMENT
REGISTERS STACK SEGMENT SS
EXTRA SEGMENT ES

PROGRAM COUNTER PC

STATUS FLAGS [ l

Figure 1: The 8088 processor’s registers.

of memory space used for the BASIC
program to 8000 (or 32K decimal)
contiguous bytes of memory. The
result of the &H8000 command is il-
lustrated in figure 2b. The space avail-
able for the BASIC program is
squeezed down to 32K bytes after the
system programs, which require ap-
proximately 28K bytes, using a total
of about 60K bytes of memory. The
remaining 4K bytes at the top of
memory are free for any other use
and thus can hold our machine-lan-
guage subroutine. (While this 4K-
byte section is far more space than we
require, it keeps the mathematics
simple.) This free memory space can
be addressed most easily by using
the segment address OF00, so that the
addresses seem to start at 0000.
Once the memory space is al-
located, loading the machine-lan-
guage routine from BASIC is straight-
forward. As listing 2a illustrates, a
loop can be used to read in each byte
of the subroutine from a data state-
ment. POKE places it directly into
memory. Loading the machine-lan-
guage subroutine is performed once,
at the start of the program. Also, the
subroutine must be given a variable
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(2a)

64K
BASIC
PROGRAM
28K DEBUG
(6K)
22K BASIC
INTERPRETER
(10K)
12K DOS
12K)

(o) NORMAL SPACE ALLOCATION

(2b)
64K FREE (4K)
60K
BASIC
PROGRAM
(32K)
28K DEBUG
(6K)
22K BASIC
INTERPRETER
(10K)
12K DOS
(12K)

(b) EFFECT OF CLEAR, 8 HB00O

Figure 2: Memory space allocation, showing the normal allocation (a) and the effect of
the CLEAR, &HB8000 (hexadecimal), statement (b).

name, so we have chosen SCREEN-
SUB. 1t is assigned the value 0. This
value represents the offset address
within the segment of free memory
where the first instruction of the sub-
routine is located. To initiate action of
the subroutine, and through it the
BIOS, the following two statements
are required:

DEF SEG = &HOF00
CALL SCREENSUB

The action taken by the BIOS can
be controlled by inserting different
values for subroutine parameters,
using a POKE, before calling the sub-
routine. To make this task easier, and
to lessen the burden of remembering
the technical details of the subrou-
tine, variables can be defined and
assigned the appropriate offset ad-
dresses or action codes as illustrated
in listing 2b. Revised values can then
be entered prior to calling the subrou-
tine, as the following example illus-
trates:

DEF SEG = &HOF00

POKE SCREENACTIONCODE,
SCROLLDOWN

POKE SCREENLINECODE, 8

CALL SCREENSUB

Debugging the Program

After the BASIC code that inserts
the machine-language subroutine in-
to memory has been written, it is a
wise precaution to examine the sub-
routine to ensure that it does, in fact,
represent the desired machine in-
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structions. PC-DOS provides a de-
bugging program, which is an ex-
cellent tool for both examining the
subroutine and observing its opera-
tion, instruction by instruction. This
may be done as follows:

1. Boot the PC-DOS and invoke the
DEBUG facility with the following
response to the system prompt:

A>DEBUG BASICA.COM

This statement invokes the
DEBUG facility and instructs
debug to load the BASIC inter-
preter as the program to be
debugged.

2. Respond to the DEBUG prompt
with:

-G

This character instructs DEBUG to
“gd” and run the BASIC inter-
preter.

3. Load your program as usual with
BASIC and edit the program to in-
sert a STOP statement after the
machine language is poked into
memory. Then run your program
so that it places the subroutine in-
to memory and then stops.

4. Terminate BASIC by entering:

SYSTEM

This command returns control
back to DEBUG.
5. Ask DEBUG to give a listing of the
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There has never been a Pascal compiler
this good with so many powerful features.
We know what you’ve been waiting for: a
true Pascal compiller that works fast, offers
a full screen editor, and has a great price.

Turbo Pascal has it all. First, we've
included a built-in, Interactive full screen,
Wordstar compatible editor; it not only lets
you correct errors, but during program
compilation the cursor even jumps directly
to the error and waits for your correction.
Mo kidding. Second, it takes only 28K of
disk space, including the editor; and on
your microcomputer you need all the space
you can get. Turbo Pascal is

Turbo Pascal $49.95 + $2.00
shipping per copy.

10 to 70 times faster during compilation, as
well as execution than Digital Research’s
MT+ or JRT Pascal.

Hard to believe your good fortune on the
price? Don’t worry. We're Borland, and we
produce only quality, state-of-the-art soft-
ware. Companies such as Micro Pro, Morrow
Computers, Access and others distribute our
software products, so you can’t go wrong.

Place your order today. And we’ll ship
your Turbo Pascal out fast. For VISA and
MasterCard orders call toll free:

1-800-227-2400 X 968

IN CA: 1-800-772-2666 X 968

My system is: 8 bit 16 bit
Operating system: CP/M 80 _

Turbo JRT MT +
Pascal
8 & 16 bit YES NO YES
Editor YES NO NO
Generate
Object Code | YES no YES
Locates RunTime]
Errors Directly YES NO NO
in Source Code
Compilation 69 s.
Speed - ls 46 s. ,I,I.::,I:;,
Execution 6 69
Speed * s. S. 8s.
28K
i 85K 168K
Diski Space J":‘,‘&"’ « edtor + editor
Price $49.95 $39.95 |$595.00

Benchmark data based on EightQueens in “Aigorithms + Data
Structures = Programs** by N. Wirth {Prentice-Hall, pubiisher).
Turbo Pascal is a trademark of Borland International. MT + is
a trademark of MT MicroSystems. JRT Pascal is a product of JRT.
Wordstar is a trademark of Micropro.

Dealer and Distributor Inquiries welcome.

Check _ Money Order _ CP/M86 __ MS DOS __ PC DOS __
VISA _ MasterCard _ Computer: Disk Format: ____
Card #: Please be sure model number and format are correct.
Exp date: Shipped UPS.
NAME:
B BORLAND  roress o
B INTERNATIONAL  seremmone

Borland Internationat
4807 Scotts Valley Drive
Scotts Valley, California 95066

California residents add 6%:% sales tax. Outside MHorth America add $15.00
for airmaill, or $5.00 for surface mail. Checks must be on a U.S. bank,
and in U.5. dollars. Sorry, no C.O.D.

H Maona ooaricanradiabictary com
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Listing 2a: Loading the subroutine into
memory.

900 DEF SEG = &HOFQ0
902 FORI = 0 TO 14

904 READ]J
906 POKEILJ
908 NEXT I

910 DATA &HBB,&HO0S,&H06
912 DATA &HBB,&HO00,&HO07
914 DATA &HB9,&H00,&H00
916 DATA &HBA,&HIE,&HOF
918 DATA &HCD,&H10

920 DATA &HCB

922 SCREENSUB = 0

Listing 2b: Declaring constant values.

930 DIRECTION

932 NUMBEROFLINES
934 BLANKATTRIBUTE
936 STARTROW

938 STARTCOL

940 ENDROW

942 ENDCOL

944 SCROLLUP

946 SCROLLDOWN

——
NMOO =N~ N

Listing 3: “Unassembled” listing of the
machine-language subroutine loaded by the
listing 2 BASIC statements.

—u 0F00:0000

0F00:0000 B80506 MOV AX,0605
0F00:0003 BB0O0OO MOV BX,0007
0F00:0006 B9000O MOV CX,0000
0F00:0009 BAIEOF MOV  DX,0FIE
0F00:000C CD10 INT 10
OF00:000E CB RET L

machine-language program with
the command:

—U 0F00:0000

This statement is the request to
“unassemble” the machine-lan-
guage instructions starting at
memory segment 0F00, offset 0000,
where the machine-language in-
structions have been placed.

The resulting listing gives the ma-
chine instructions and the equivalent
assembly-language statements. Even
if you are not an experienced assem-
bly-language programmer, you
should be able to examine this listing
and to check that the subroutine is
correctly represented. The subrou-
tine developed above is illustrated in
listing 3.

You can also use DEBUG to ob-
serve (or trace) the step-by-step ex-
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ecution of a machine-language sub-
routine, examining each transfer of
values into and out of registers. As
before, start with DOS to debug the
program BASICA .COM. This time, to
start BASIC use the command G fol-
lowed by the memory address of the
first machine-language instruction:

—G 0F00:0000

The effect of this command is that
the DEBUG program inserts an inter-
rupt instruction, CC, referred to as a
breakpoint, at memory location
0F00:0000. When this instruction is
then encountered during program
execution, control is transferred back
to debug by the interrupt. DEBUG
then displays the register contents at
the time of the interrupt and permits
you to then trace the execution, in-
struction by instruction, from that
point forward through the subrou-
tine. This breakpoint function (a
special debugging pseudoinstruction
that stops execution), however, does
not quite work when we use the
POKE command in a machine-lan-
guage program, as is the case with
our screen-scrolling program.

The reason the breakpoint function
doesn’t work in this case is obvious
(with a little reflection). After DEBUG
places the CC instruction in memory
and starts execution of BASIC and
then your own program, your pro-
gram will use POKE to substitute the
first machine instruction in place of
the breakpoint instruction. So the
breakpoint disappears! This problem
can easily be solved, fortunately, by
including as the first instruction of
your machine-language program the
breakpoint command CC to trigger
the DEBUG interrupt. Then, after
you are satisfied that the subroutine
works correctly, you can remove this
instruction for normal operation.

This completes the introduction of
the PC’s BIOS and the development
of a machine-language-interface sub-
routine to access the BIOS—specifi-
cally, the BIOS video-1/O functions—
from a BASIC program. While it’s not
essential that you involve yourself in
all of the technical details of debug-

_ging and tracing the operation of the

subroutine, these details do provide
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a useful way of becoming familiar
with the operation of the PC. In Part
2 we will extend the preceding prb-
gram to provide a general interfate
with the BIOS so that you will be able
to control all the I/O devices. First,
however, let’s review all of the BIOS
subroutines and all of the 8088's
registers to provide the necessary

technical background.

Summary of BIOS Functions

The BIOS functions and the pa-
rameters for each function are sum-
marized in table 2. These functions
provide interfaces to the following
devices: the communication port, the
keyboard, the disk drives, the printer,
video devices (both text and graph-
ics), and the cassette.

Each of these subroutines is ac-
tivated by an interrupt with an inter-
rupt number (shown in table 2 beside
the function name) to identify the
routine desired. Each subroutine can
perform several different operations,
such as read a disk, write data to the
disk, format a track, etc., selected by
parameter values contained in the
8088's registers. Results from the
operations, such as device status or
data values, are returned through the
same registers. Therefore, an inter-
face subroutine that transfers valu%s
between a BASIC program and all of
the registers can serve as a general-
purpose access to the BIOS.

8088 Registers

Before developing our program,
let’s examine all of the 8088's registers,
illustrated in figure 1. There are three
groups of four registers, as illus-
trated. The four general regxsters,
AX, BX, CX, and DX, which we've
already considered, may be used yo
store or manipulate data or ad-
dresses. The four index registers nor-
mally contain offset addresses to
point to memory locations of data to
be acted on. The four segment regis-
ters contain segment addresses thiat
are used in conjunction with the off-
set addresses ta define the absolute
memory address.

There are two additional registers.
The program counter contains the
offset address of the next instruction
to be executed. The status, or flags,
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THE BUFFER DID IT.

Who Stole The 1500 Letters
From The Computer?

Let’s just say you’ve got to
send a letter to 1500 different
people. Would you like to
spend 22.5 hours* or
60 seconds of

computer f’ﬂ’
time? RS
\S ',#“
With - @:’,—,
a garden- P
variety «

-

buffer, the \
computer has &
to mix, merge %
and send 1500 %
addresses and 1500 letters to the
buffer. Trouble is, most buffers
only store about 32 letters. So after
32 letters, the computer’s down
until the printer’s done. Altogether,
you’re talking 22.5 hours.
In the case of our new (not to
AR mention amazing)
o
Matlings donuts ., is 60
Oeliye ,Lm:"."h; repory  seconds
Oty gy, ,, VO love flat.

i Just give
ShuffleBuffer one form letter and
your address list, and it takes care
of the mixing, the merging, and the
printing. But that’s not all
ShuffleBuffer’s stolen from the
computer. Oh, no.

Who Changed and
Rearranged The Facts?

Again, ShuffleBuffer’s
the culprit. You want

‘® s

buffers offer By-Pass; the ability to
interrupt long jobs for short ones.
But only ShuffleBuffer has what we
call Random Access Printing — the
brains to move stored information
around on its way to the printer.
Something only a computer could
do before. Comes in especially
handy if you do lots of printing.

Or lengthy manuscripts.
Or voluminous green

and white spread ¢ A
sheets. And by the
way, ShuffleBuffer *
does store up to
128K of information
and gives you a 5
By-Pass mode, too.

And Who Spilled The
Beans 239 Times?

Most buffers can’t
tell the printer to
duplicate. If they can,
they only offer a
start/stop switch, Y
which means you’re
the one who has to
count to 239. Turn
your back on your
buffer, and your
printer might shoot out
a room full of copies.
ShuffleBuffer, however,
does control quantity.
Tell it the amount, and
it counts the copies.

By itself.

So,What’s The Catch?
There isn’t any.

%\'ln

to move para- Sleuth

graph #1 around.

down » You won’t

where ® 0«'# find another

#3 is? 93 ® 2 buffer that’s as slick a
Want 4 § % " character as this one.

to add a b": You also won’t find one that’s
chart or A friendly with any parallel or serial

picture? No

problem. No mystery, either. Any
buffer can give you FIFO, basic
first-in, first-out printing. And some

Circle 232 on inquiry card.

computer/printer combination.
This is the world’s only universal
buffer.

With a brain.

waana amaricanradiohistory co
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o

Who Wants You To Catch
A ShuffleBuffer In Action?

You guessed it. We do. Just go to
your local computer dealer and ask
him to show you a ShuffleBuffer at
work. Or, you can call us
at (215) 667-1713, and

we’ll clue you in on

all the facts directly.

°
e ™
W ey
o
* Based |\

on an average
4000 character letter \

W & 128K buffer.

() ShuffleBuffer

@ Interactive Structures Inc.
146 Montgomery Avenue
Bala Cynwyd, PA 19004
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COMPUTERS
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Televideo TS-803 . '
Epson QX-10 . Séf
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Smartmdm 120
PC Modem Plus
Tandon TM 1oo~2
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Soundtrap
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Letter Quality

NECS.‘:SO(IBM)
Canon Ink Jet .
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Silver-Reed 550
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Transtar 130
Transtar 140 .

10SPrsm B0 ..
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O:lsymnev 48K Mann-Talty 160L .
DYC380-2 g Mann-Taily 180L .
Brother HR-25 . i Transtar 315

TV.925C .
T.V.950C. ..

Qume 102G . ..

Zenith . ..

Plotters
Mann-Tally Pixy 3
Sweet-P

Amdek 6 Pen Auto
Amdek Il Digital
C. hoh CX (Par)
C.hoh CS (Ser) ..

Monochrome
129

TaxanGreen . .
Zentth122A . ... . ...
Zenith 123G

Amdek 310A

SOFTWARE

IBM Apple
Zork) ceiieoo. .21 TaxPreparer
Millionaire . . Home Accountant

Wizardry .39 GreatPlains. ... Tﬂl. “CALL

Wordstar ... Peachiree .

Easywriterht . ... . PFS:Solulbns. . ...
Volkswriter. . . 4

Visicaic (256K)
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122:3, s

PFS: Graph. . .

PFS:Report . .
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| Wordstar ..
Bank Street Writer
Screenwriter i .
4 Magic Window

Personal Peart .. 1 Magic Calc

Home Acct Plus .

Peachiree ..

onpon/mnaqemon -

Drgital Research

Visi-On . s

Megawriter ¥ Jumpman
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register indicates the system status
(as described under the R (register)
command in the DEBUG section of
the PC-DOS manual).

The determination of absolute ad-
dresses is based on a standard rela-
tionship between the segment regis-
ters and the other registers, although
this relationship can be overridden at
any time by a program. The code-
segment register (CS), in conjunction
with the program counter (PC),
defines the program-instruction area
of memory. The data-segment regis-
ter (DS) is used to define the segment
of memory where data values are
stored and is typically used with any
of the accumulators, if they contain
offset address values, or with the
source index register (SI). The stack-
segment register (SS) is used to
define a segment in which to main-
tain a stack (which may contain
return addresses for subroutines,
iteration loops, etc.), and the top of
the stack is pointed to by the stack
pointer register (SP). The base
pointer register (BP) is typically used
to point to a specific entry in the stack
also using the stack-segment register.

Finally, the extra-segment (ES)
register is used in conjunction with
the destination-index register (DI) to
point to the destination addresses for
moving data from any location in
memory. The powerful MOV (move)
instruction uses this destination ad-
dress in conjunction with a source
address provided by the data-seg-
ment register and the source index.
MOV also enables bytes to be moved
between any two locations in the
main memory space. We will be
using this instruction for a subroutine
presented in Part 2.

While the machine instructions for
these registers are for the most part
straightforward, note that it is not
possible to move data values directly
into the segment registers. Instead,
one approach, which we will use
next month in Part 2, is to first move
data into the AX register and then
move the data from there to the seg-
ment register.®

Hugh R. Howson, PhD, CA is on the faculty of
Management at McGill University (1001 Sherbrooke
St. W, Montreal, PQ, Canada H3A 1G5).

<= Circle 108 on inquiry card.
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QUADBOARD"
BY QUADRAM,
NOW AVAILABLE
WITH NO RAM
INSTALLED.

Quadboard, the world's
pest-selling multifunction board
for the IBM Personal Computer; now boasts
a brand new feature—Nothing. No RAM.
The perfect amount of me egy when your
system has all the RAM it ne

&a u can take advantage of the

Quad rd’s other enhancement capabilities
without paying for unneeded memory or
giving up that Quadram Quality. Whether
youownaPC PCii, or PCXT.

guadboard comes with a parallel Iporjt
esigned to operate most parallel printers
and other paralle! devices. A fully-
programmable serial port for all ur
data communications needs, an
battery-powered chronograph (a real
time clock /calendar to keep your systems’s
clock always up-to-date).

Plus there’s QuadMaster Software, too.
With QuadRAM Drive. The program that
lets gou use part of system memory as
multiple RAM drives. Solid-state drives
that Ie'c u store and retrieve important
information fast.

And (spool. The buffer program that lets
you compute while you print. Now you
won't ever have to wait on your printer
again. And there’s also Qswap. The program
that lets you changglme printers 1 and

2 back and forth. As often as you like.
Whenever your printing needs change.

And remember, Quadboard still comes fully-
socketed. For memory expansion in 64K
increments. So whenever you're ready.
simply plug in the desired number o

chips for up to 256K additional RAM.

Versatility. gendablhty Quality. Quadboard
by Quadram. Still the first and only board
yourlBM PC, PC I, or PC XT may ever need.

5295 (Socketed with no RAM installed)
Available at retail computer stores
worldwide.

LA

An intetgent Sysiems Company

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

Circle 377 on inquiry card.

© Copyright 1983 Quadram Corporation
All rights reserved
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MACROTECH INTRODUCES ADIT
THE 1/0 WITH A MIND OF ITS OWN.

.j;;.hi::;‘_; ton with out compiete hne aof dyraimic

T7re Macrotech tamily ol modu\ax
products includes.

MAX 256 WARK I8

AMAX 512 WARK SAR
MAX 768 NIRA R

MAAXNM AVANNAN
and

ALV 7he intelligent solution \Q SN

Bid] MACROTECH INTERNATIONAL CORP., 20630 Lassen St., Chatsworth, CA 91311 (213) 700-1501

DEALER/DISTRIBUTORS: Priority One Electronics (800) 423-5922, (213) 709-5111+ Soft Machines (217) 351-7199 « IN ENGLAND: Fulcrum (Europe) (0621) 828-763
See us at Comdex booth W1078. Circle 277 on Inquiry card.
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Could 1,000,000 IBM PC Users

Be Wrong?

IBM, the PC, and the Future
by Frank Gens and Chris Christiansen

In the early 1900s, IBM, then called
the Computing-Tabulating-Recording
Company (CTR), leaped from obscu-
rity by automating the US census
with a device known as the Tabulat-
ing Machine. In 1983, IBM appears
poised to make another quantum
leap by automating everyone from
Fortune 500 executives to grade-
school children. The vehicle for this
revolution? The great-great-grand-
child of the original CTR Tabulating
Machine—the IBM Personal
Computer.

Should IBM begin shipments of the
Peanut this fall, the company will
have shipped nearly 1 million of its
Personal Computers (PCs) to large
corporations, small businesses, pro-
fessional offices, schools, and home
users by the end of 1983. This is an
impressive feat for a company that
was not present in the personal com-
puter market until a little over two
years ago. .

In this article we'll look at why the
PC enjoys such wide market accep-
tance, the PC’s profound effect on
both “Big Blue” itself and the per-
sonal computer market as a whole,
and the directions in which IBM will
push its fastest growing product.

The PC’s Impact on IBM

IBM’s view of the PC has gone
through a number of changes over
the past three years. The PC was

probably originally developed as a
defensive product meant to keep
other microcomputer suppliers from
infiltrating IBM’s large accounts.
And, of course, it was intended as an
experimental vehicle into new
markets.

As the PC actually began to make
a substantial contribution to the com-
pany’s bottom line, the corporate
office began to take notice. The
potential strategic utility of the PC
was studied, and IBM concluded that
by encouraging proliferation of the
PC in large corporate accounts, it
could stimulate a grass-roots demand
for its large computer systems
through increased demands for com-
munications networking, database
access, and the necessary support.
IBM decided to bring the PC into the
mainstream of its product lines as the
foundation upon which to build its
advanced workstations/terminals.

On August 1, 1983, IBM formed a
new manufacturing and develop-
ment division—the Entry Systems
Division (ESD), headquartered in
Boca Raton, Florida. The division is
responsible for a number of worksta-
tion products, including the PC and
the PC XT.

Perhaps the most significant thing
about IBM’s formation of ESD is that
it indicates just how pivotal a product
IBM now considers the PC. ESD,
essentially run by former PC product-
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management personnel, has respon-
sibility for products formerly in IBM’s
Systems Products and Communica-
tions Products divisions. This makes
it clear that the PC is assuming a
position of importance in the cor-
poration that may soon be second
only to IBM’s mainframe line.

Because the success of the PC thus
far has been mainly a result of user
enthusiasm, the formation of ESD
raises an important question: how
much more dominating a product in
the personal computer market will
the PC be with top-to-bottom cor-
porate muscle behind it?

What’s So Great About the PC?
For the past two years an ongoing
debate has been taking place among
personal computer users, vendors,
industry analysts, and myriad others
over the technical merits of the PC.
These debates usually revolve around
such issues as performance of the
8088 versus other microprocessors
such as the Motorola 68000 or Intel’s
own 8086; the merits of MS-DOS ver-
sus CP/M-86, the UCSD p-System,
Unix, C, and others; and the extent
of special capabilities such as high-
resolution color graphics.

The controversy surrounding these
issues grows larger with the seeming-
ly daily entry of new microcomputer
vendors into the market with ma-
chines and operating systems that
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NORTH AMERICAN DESKTOP COMPUTER
SHIPMENTS BY SELECTED VENDORS

2.0

1.9 THIS FIGURE CHARTS ONLY SHIPMENTS OF

1.8 | BUSINESS-ORIENTED DESKTOP COMPUTERS
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1.7

1.6 |

15 | BM
a 14}
z
o 13
-4
2 12t
3
< 11
» / APPLE
= 10 f
] A
s 9 7
= //
5 .8 Ve
[t g1 > /
Z st -7

' Yy -~ TaNDY/

5 > RADIO SHACK

-

4t / ///

3t e

2t ’////

d B -

[

YEAR 1980 1981 1982 1983 1984 1985 1986
402,000 622,000 1,094,000 2,333,000 3,957,000 5,541,000 72.871.000

TOTAL UNIT SHIPMENTS

Figure 1: This figure depicts the North American shipments of business-oriented desktop
systems costing between $1000 and $10,000. While Tandy (Radio Shack) was an early leader
in the personal computer market, it was eclipsed by Apple, whose market position is now

threatened by IBM.

reportedly take greater advantage of
recent technological advances than
the PC.

The Real Battle: Market
Acceptance

The great irony, however, is that as
the debate raged on through 1983,
IBM quietly, but surely, began taking
its position as the second leading
vendor, number one being Apple
Computer, in the over-$1000 market
and is poised to take the leading spot
in the home-oriented under-$1000
market. (See figure 1.)

In spite of the debate about the
PC’s technical merits, there can be no
doubt that its market accomplish-
ments are nothing short of spec-
tacular. Since its introduction in
September 1981, the PC has:

e taken IBM from a 0 percent share
to number three in the market with
an 18.8 percent share of 1982
shipments; by this year’s end, it is ex-
pected that IBM will have attained
the number two position with a 26
percent share

136 November 1983 © BYTE Publications Inc.

e established MS-DOS as the lead-
ing operating system for 16-bit per-
sonal computers

® established the Intel 8088/8086
microprocessor family as a personal
computer industry standard

e garnered almost unparalleled sup-
port from third-party software and
hardware vendors

e stimulated tremendous growth in
the personal computer market—the
corporate personal computer market
has grown threefold from 1981
through 1983

e prodded other minicomputer and
mainframe vendors—including Digi-
tal Equipment Corporation, Data
General, Wang, Burroughs, and
other companies—to enter the market
e revolutionized IBM's—and the in-
dustry’s—view of personal com-
puters; personal computers have
taken on strategic importance for IBM
and other large information system
vendors

® changed many users’ views of per-
sonal computers from novelties/toys
to integral pieces in the corporate in-
formation system.
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Technological Elegance: An
Apparent Irrelevance

The PC’s track record provides a
dramatic demonstration that techno-
logical elegance and a leading price/
performance position is almost irrele- -
vant to market success. Indeed, our
research indicates that the most im-
portant factors in the acceptance of
any personal computer by end users
are vendor recognition, applications
software availability (vendor and
third-party), a reputation for product
reliability and support, moderately
competitive pricing, and an assur-
ance that the vendor won't disappear
in the impending personal computer
market shakeout.

For the novice personal computer
buyer who craves a security blanket,
vendor recognition, reputation, and
stability are the most critical factors.
For the experienced personal comy-
puter buyer, software and third-party
hardware support are major pur-
chase incentives. Moveover, these
factors are also major selection
criteria for personal compute‘r
retailers, who account for roughly
two-thirds of all PC sales. With well
over 150 personal computer manufac-
turers currently in the market and
retailers providing shelf space for an
average of only five or six products,
satisfying retailers’ selection criteria
becomes at least as important as
satisfying end users.

Our research indicates that with
retailers, as with end users, technical
characteristics play a relatively minor
role in personal computer selection.
Key selection criteria for retailers in-
clude support (documentation, train-
ing, service), margins and quantity
discount schedules, and end-user
preferences.

. |
The PC as a Market Standard

IBM's success in the volatile p
sonal computer market clearly shovj;
that “me-too” technology is not &
detriment to market acceptance and
may in fact aid in market acceptance
The reason? Standards.

The PC has provided third-party
vendors with stable, de facto stan-
dards upon which to design applica-
tions software and hardware en-
hancements, and the activity that the
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YTE'S

ITS

Welcome,
IBM, to
personal

computing

With the announcement of
the IBM 5100 system in a
press relcase dated Sept. 9,
1975, personal computing
gains an entry from the
industry's  production and
service giant, IBM. The 1BM
5100 is being marketed
primarily as a problem solver
for industrial, commercial
and professional pcople
with the result that it is a
very professional package ata
premium price. But you will
get a lot of function when
you buy one of these
cdamputers — and you'll be
able to call upon IBM's
longstanding reputation  for
good service and customer
handholding, the points
which have led to the
commendable success of IBM
as a computer company.

What IBM ‘engincers have

done is to design a 50
Ib-package of interactive
personal  computing  which

includes the following major
features as standard items:

® System software is
built-in, . with access 10
BASIC andfor APL
depending  upon  options
purchased. Thesc languages
and the nccessary monitor
programs are hardwired into
a read only memory.

® A video screen is built-in,
with up to 1024 characters
displayed in a 16-linc by
64-character format.

® An interactive keyboard is
standard, including the
usual text entry section as
well as & separate calculator
style keypad. The keyboard
has special function coding
for all the APL and BASIC
syntax clements.

® User memory starts at
16K bytes in the minimum
configuration and c¢an be
expanded to 64K bytes
(65,536).

® A magnetic tape cartridge
storage device is standard.
This is built into the unit,
and becomes the primary
method of storing user data
and programs. It is also used
to load [IBM supplied
programming packages. The
cartridges for this device
hold up to 204,000
characters of information.

You get all this function
and | professionalism  from
IBM by paying 4 high price.
This machine is not intended
to be a toy, although it would
make an excellent one. It is
intended as a4 production tool
for people who presently use
time sharing terminals,
programmable calculators or
other personal computers in
daily work. Prices mentioned
in the press release are:

® |BM 5100, processor ...
$8975 to $19,975,
depending upon user
memory (16K, 32K, 48K or
64K bytes) and language
(APL or BASIC or both)
options.

®IBM 5103 printer ...

. $3,675 purchases an 80 cps

132-column dot matrix line
printer.,

® [BM 5106 Auxiliary tape
unit ... $2,300 purchases
an additional tape cartridge

drive to augment the
functions of the built-in
drive.

® "‘Problem Solver Library”
software is available for s
one time rental of $500
including a wide range of
utility and applications
software  with interactive
user sequences.

Miscellancous features also
available for the machine
include a TV monifor output,
the external 1/O adaptor used

with the 5103 and 5106
devices, a communications
adaptor which makes the

5100 emulate an IBM 2741
communications terminal,
and a carrying case.

As an IBM engincered
product, you can expect 4
solidly built computer. if you
are a business or professionat
person needing ¢ high quality
calculational .and
programming tool, then you
should investigate the 5100 as
an item of capital cquipmient
~ which you can incidentally
use to program pumerous
BASIC games when you're
not using it for business. But
if your sole interest in the
machine is as a luxury toy,
you have t0 bc moderately
well off to purchase the IBM
S100 at i1s present price. @

And we were there: BYTE's first mention of an IBM personal computer appeared in the December 1975 issue.
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PC has stimulated in the third-party
world has been spectacular. For ex-
ample, we estimate that approximate-
ly 10 new PC products from both IBM
and third-party vendors are an-
nouriced daily. IBM estimated that,
as of mid-1983, at least 3000 hardware
and software products from 2500
vendors were available for the PC,
compared with 1250 products in
mid-1982. And this number is ex-
pected to grow to more than 6000 by
the end of 1984.

We've also estimated that approx-
imately 2000 applications packages
run under the IBM operating system,
PC-DOS, which is actually Micro-
soft’s MS-DOS in disguise. When
compared to an estimated 3000 Ap-
ple, 3000 Tandy, 5000 CP/M, and 2000
other applications running under
various other operating systems, the
MS-DOS application library is small.
But it is important to note that MS-
DOS has been in common use for
only two years, and software “hits”
such as Lotus Development Corpora-
tions’s 1-2-3 are developed primarily
for MS-DOS environments. (These
figures are for nongame applica-
tions.)

In other words, MS-DOS is cur-
rently the fastest growing of the
leading operating systems. We expect
that by late 1984 or early 1985, MS-
DOS will have the largest library of
applications.

Helping or Hindering?

How does the PC affect the per-
sonal computer industry? IBM's
stimulation of third-party hardware
and software development exerts a
stabilizing influence on the personal
computer market. But is this stabili-
zation good or bad for the industry
at large? Will de facto standardization
around the PC architecture limit the
development of new alternative de-
signs? In five years, will the personal
computer market be saddled with an
aging and nearly obsolete standard
architecture, much as the mainframe
market is tied to IBM’s S/370 archi-
tecture?

Clearly, the PC stimulated software
development for the MS-DOS oper-
ating system. Moreover, IBM’s de
facto standards provided the stable
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(2a) 1983 MARKETS FOR IBM PC FAMILY
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Figure 2: Markets for the IBM PC and family in (a) 1983 and (b) 1986. Based on the IBI{J
PC, this broad line of products will not be limited to the 8088/8086 chips from Intel but could
include microprocessors from Motorola, National Semiconductor, and Harris.

environment necessary for the cost-
ly development of products such as
1-2-3, Visicorp's Visi On, and Quarter-
deck’s DesQ, along with many other
unannounced products. On the other
hand, many software developers
decided against working with oper-
ating systems such as the UCSD p-
System, Pick, Oasis, TurboDOS,
Unix, and others. In some cases,
these operating systems offer features
superior to MS-DOS, but they are not
blessed with IBM’s sanction and/or a
competitive pricing structure.

IBM’s effect in other personal com-
puter marketplaces is also am-
bivalent. The evolution of a de facto
standard based on Intel’s 8088 micro-
processor and Microsoft’s MS-DOS
operating system created an all-new
generation of plug-compatible ma-
chines/manufacturers. Companies
such as Compaq, Columbia, Corona,
Eagle, Gavilan, Texas Instruments,
Tandy, and reportedly even Apple
have products or will focus products
on these standards to take advantage
of IBM’s constrained production and
deficiencies in the PC’s hardware
(such as a lack of monochrome
graphics and the PC’s awkward key-
board).

However, while IBM created a new
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IBM-compatible market for many
small personal computer vendors, it
also destroyed the market for some
older machines. Traditional vendors
such as North Star, Cromemco, Ved-
tor Graphic, and others are seeing
their customers lured away by IBM
and the IBM compatibles. While
many of these vendors offer 8088-
even 68000-based machines, they are
having a rough time competing for
shelf space and users’ attention in the
face of advertising blitzes from IBM
and its growing legions of compati-
ble vendors. : |
Even third-party hardware vendors
such as Tecmar and AST—which ex-
ist primarily to supply peripherals
and enhancements for the PC—find
IBM'’s presence in the personal com-
puter market a mixed blessing. While
IBM takes its time providing en-
hancements such as expansion slots,
hard disks, and the like, third-party
vendors thrive by filling the gaps in
IBM’s products. However, histo
shows that once third-party vendors
pioneer and successfully market'a
new product or enhancement, IBM
eventually—and inevitably—offers
similar products. Memory boards,
communication devices, color
monitors, and hard disks are all good
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examples of this strategy.

The key to surviving as a third-
party hardware supplier for the PC
is continually keeping one step ahead
of IBM. For example, a vendor pro-
ducing hard disks or color monitors
for the PC must continue to an-
ticipate (or, better, stimulate) demand
for other new hardware enhance-
ments once IBM decides to offer
those products itself. Such areas cur-
rently include mouse cursor controls,
monochrome graphics boards, and
high-resolution color graphics
boards.

Future Directions for the PC

IBM has stated that the PC’s
modular architecture is designed to
last five years—the standard de-
preciation period for office-automa-
tion equipment. This means several
things:

First, IBM will stick with the PC’s

present 8088/8086-based architecture
until at least 1986. For low-end prod-
ucts, the Intel 8088 will remain the
processor of choice, but high-end
models will offer Intel’s 80186 and
80286 along with optional boards
based on Motorola’s 68000 and pos-
sibly National Semiconductor’s
NS16032. Figure 2 shows how the PC
markets are expected to develop.
IBM will incorporate new tech-
nological developments through the
modular addition of hardware,
primarily through the use of copro-
cessors. For example, IBM will prob-
ably offer Intel’s 80370 chip to en-
hance text processing by displaying
66 lines on a standard monitor. IBM
has also mentioned Intel’s 80270 chip
to upgrade the PC'’s graphics capabil-
ity. (You should remember that while
the graphics chips from Texas Instru-
ments and NEC may offer superior
features, IBM owns a reported 13

wawww americanradiohistaorvy com

percent share of Intel.) Because IBM
does not intend to offer a full-page
display or very high-resolution
graphics, these areas represent real
opportunities for third-party
vendors.

The recent announcement of a
math coprocessor, Intel’s 8087, is the
first implementation of IBM’s strategy
to use the PC as a “chassis” for multi-
ple microprocessors/coprocessors.
Still other chips such as Intel’s 8089
(which fits into the same slot as the
8087) will increase the PC'’s speed by
handling I/O (input/output) process-
ing. The most exciting development,
however, will come when a 68000
board from IBM is announced for the
PC and the PC XT.

While that seems a contradiction of
previous statements concerning
IBM’s commitment to Intel and the
8088/8086 architecture, it isn't really.
IBM already sells a 68000-based prod-
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uct, the CS 9000. Developed by the
IBM Laboratory Instruments divi-
sion, the 9000 was recently offered to
qualified value-added remarketers
(VARs) and Hamilton-Avnet, an in-
dustrial distributor. In addition to
high-level graphics and many other
advanced features, this machine runs
under a proprietary multiuser oper-
ating system similar to Bell Lab-
oratories’ Unix. Through VARs, this
machine will be adapted to run Unix
Version V and will be sold through
retailers and systems houses (with
IBM'’s blessing) as an alternative to
Fortune Systems’ 32:16, Digital
Equipment Corporation’s Profes-
sional Series and the Micro PDP-11,

Data General's recently announced
Desktop Generation Series, and
Honeywell’s Microsystem 6/10.

IBM took a beating in the minicom-
puter market several years ago, and
revenge may be on its mind in the
“super” microcomputer market.
IBM'’s tacit endorsement of Unix fur-
ther opens up this market to software
developers, especially with the prob-
able emphasis on Unix Version V and
the agreement among Bell Laborator-
ies and three prominent chip
vendors—Intel, Motorola, and Na-
tional Semiconductor. We believe that
IBM may eventually offer an
MC-68000-based board for the PC
and future high-end PC models.

Much like other personal computers
that feature two or more different
microprocessors (such as the Radio
Shack Model 16 with a Z80 and an
MC-68000), the PC will be able to run
8088/8086 or MC-68000 modes.
Furthermore, we believe that IBM
will eventually offer an 5/370 board
that will run IBM mainframe soft-
ware, most likely under the VM oper-
ating system. In fact, IBM already has
implemented portions of the $/370
instruction set on MC-68000s.

New Models

Within the next six months, we ex-
pect IBM to introduce several new
members of the PC family. By the

The first

Sign-Master is an exciting new
program that for the first time lets
you transform ordinary-looking
presentations, proposals and
special reports into dynamic,
colorful word charts. Before
Sign-Master, it required a

graphic artist or dedicated
graphics processor to create im-
pressive word charts, both time-
consuming and more costly op-
tions. Now, with Sign-Master’s
amazing flexibility, you can pro-
duce presentation-quality word

with
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ware program

charts on paper or acetate in six
different type styles and in 16 dif-
ferent sizes — a real break-
through when you consider that
over 65% of all presentations
consist of word-only formats.
(When graphs are indicated to
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time you read this, IBM finally
should have plunged into the home
personal computer market with the
long-awaited “Peanut.” The Peanut
will cost $600 to $700 (base price), be
transportable (weigh in the 10-pound
range), and offer some compatibility
with the PC and the PC XT.

This winter, IBM will introduce a
high-end member of the PC family—
the PC-3. The PC-3 will be priced be-
tween $7000 and $9000, be based on
an Intel 8086-class chip (perhaps the
80286), and will functionally displace
the IBM Datamaster. We expect that
by the end of 1983, IBM will intro-
duce a $2000 to $3000 portable per-
sonal computer.

Beyond these near-term product
announcements, you can make a fair-
ly good guess at what other personal
computer products IBM is planning
to introduce over the next 12 to 18
months by looking at the recent
organizational changes within the
company. In addition to the PC, the
other products assigned to the new
Entry Systems Division read like a list
of products ripe for replacement by
the PC or PC family members. These
products include the Displaywriter,
the Datamaster, and the 5280 Data
Entry System. Each of these will be
functionally replaced by PC follow-
ons that are 8086-based and offer

regard to keyboard selection.

Another product included in the
new division is the 5520, essentially
a shared-logic word processor. The
5520 (or its successor) will play a key
role as a cluster controller for IBM’s
PC products, especially in office en-
vironments.®

Frank Gens and Chris Christiansen are senior
analysts for the Boston-based Yankee Group (89
Broad St., 14th Floor, Boston, MA 02110), a market-
research and consulting firm specializing in infor-
mation processing and telecommunications. Mr.
Gens is editor of Impact: IBM, the in-house IBM-
watch publication.