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Adot
matrix printer

that will
Improve your

image.

Meet the Apple® Image-
writer, the newest dot matrix
printer for your Apple Personal
Computer.

And with all that it has
f,omg, 2 for it, just maybe the

est dot matrix printer on
the market.

Take legibility, for
instance.

The Imagewriter crams
140 x 160 dots into each
square inch. So you get text
that's highly readable and high
resolution graphics, besides.

Andisit fJ ast.

The Imagewriter cruises
atan unbelievable
120 characters per
second. And that's
just in the text mode.

It's even faster
printing graphics. 180
characters per second,
to be exact.

What's more, the
%\1 aphics dump is up to

0% faster than other
comparably priced dot matrix
printers. AndJ that makes the
Imagewriter fast enough to
handle the Lisa™

Yet it's just as at home with an

k!tvs [l or Apple Ile. Thanks to Apple
are experts who designed the
conn ol electronics to give the Image-
writer perfect compatibility. Not to
mention some special capabilities

pple

Wl 1. No. + ]

like superscript and subscript, to
| name just two.
Now, with all this high-speed
performance, you'd expect the
Imagewr iter to make the Devil’
Own Noise. It doesn't. In fact,
the Imagewriter is specially
constructed — with overlaid
seams and special sound-
deadening materials — to achieve
aremarkable 53 dB. How loud is a
remarkable 53 dB? You'd make
more noise if you read this aloud.
The [m‘ig,ew1 iter even has quiet |
ood looks, since we dlesigned it to
ook like the rest of the Apple Family.
Yet even with all

APPLE PRESENTS TH isimprovements,
EIMAGEWRITER APPLE PR the Imagewriter is a

ESENTS THE IMAGEWRITER APPLE PRESgN7 Detter deal thanany
S THE INAGEWRITER APPLE PRESENTS THE INAGEWRITER appr( Other dot matrix print-

er with comparable
l performance. And you can print that.
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Charge!

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

Like all our products, it works
simply:

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

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

There is no annual fee for the
Card, although a couple of restric-
tions do apply. The first purchase
must include an Apple Personal
Computer and you have to |1)ut 10%
down. And subsequent purchases
need to be at least $100 if made with
the Card. Oh, yes — vou'll also have
acredit limit.

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

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

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

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

Give your floppy disks the boot.

We call it the*loppy disk
shuffle”” It happens when you have
two or more software programs on
floppies and you need to work with
both. What do you do? You put one
disk in, boot it, do your work, take it
out, put the other disk in, boot it,
do your work — you get the idea.

Well, you can stop shuffling any
time now.

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

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

What kinds of programs will
work with ProFile and Catalyst?

Almost anything written for the
Apple Il including copy-protected
programs like VisiCalc} Quick File™
an Afple Writer IIL. Or languages like
Pascal, BASIC, or COBOL.

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

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

QUARK ’
CATALYST

2=t D fhock b3 Pw Agwe W

. Quark

4

Aple Computer hic., 20525 Mariani Ave.. Cupertino. C4 95014, For the catbonized Apple dealer nearet you, call (800) 538-9696. 1n Canade, call (800) 268-7796 or (800) 268-7637. © 1983 yple Compuater Inc

VisiCaleis o Lmdmnnrk-of VisiCorp, Inc. Catalyst is a trademark of Quark. Inc. Apple, the Apple logo, Quick File and Protile are trademarks of Apple Camputer Inc.
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In The Queue

BU'E Volume 8, Number 12

Columns

36 Keep Power-Line Pollution Out of Your Computer by Steve Ciarcia / When
lightning struck his home and did $ 3000 worth of damage, Ciarcia decided to strike back
with this month’s Circuit Cellar project.

48 BYTE West Coast: Microsoft Windows by Phil Lemmons / Microsoft Windows
lets you test the effectiveness of the desktop metaphor and the mouse.

59 User’s Column: Buddy, Can You Spare a Door Latch? by Jerry Pournelle | What
to do when your disk-drive door is on the fritz and other comedies of errors at Chaos
Manor.

Themes

100 Easy Software by Phil Lemmons | Making software easy to use is simpler to say
than to do. This month's theme articles explore a variety of approaches to user-interface
technology and sample programmers’ attempts at making software do more with less effort.

103 An Introduction to Integrated Software by Dash Chang / Concurrency. shared
technology, and functional integration are three ways of integrating software.

113 Presentatlon and Form in User-Interface Architecture by John M. Carroll /
With the help of a test group. the author and his colleagues developed an interface that
facilitates ease of use and ease of learning.

127 Why Is Software So Hard to Use? by Sam Edwards I Chances are it’s the soft-
ware’s fault and not yours.

143 Wailt Disney and User-Oriented Software by Paul Heckel / Software designers
can learn a few things from Mickey Mouse about communicating ideas.

155 Making Life Easier for Professional and Novice Programmers by Andy Pope,
Geoff Kates, and Dan Fineberg I A debugger that “'animates’’ the program'’s source code
on the screen and lets the programmer engage in what-if analysis to find logic errors
can drastically reduce debugging time.

161 Simplify, Simplify, Simplify by Martin Dean / In an attempt to design a truly easy-
to-use database manager, the author disregarded nifty features and clever, complex func-
tions in favor of starting fresh.

177 Integrating Voice in the Office World by Robert T. Nicholson / The ability to
record a spoken message and store it digitally on a computer system makes possible a
whole new range of applications.

189 The Starburst User Interface by Steven Vandor / This software package helps
you build efficient. powerful menus.

199 The Complete Information-Management System by Michael J. Brown / The
ideal information-management package maximizes hardware attributes and minimizes user
interaction.

210 The Allegory of Software by Tom Houston / Tired of the same old desktop
metaphor? Maybe the digital kitchen is more up your alley.

218 The New Interface Technology by Robert W. Warfield and George M. White | A
close-up look at mice, windows. and other software and hardware developments that
make computer systems easier to use.

234 Trackball Interfacing Techniques for Microprocessors by Edward W. Andrews /
This simple hardware/software interface device is easy to adapt to your interactive per-
sonal computer applications.

247 The User Interface: Two Approaches by Martin Herbach, Richard Katz, and
Joseph Landau / The philosophical vs. the pragmatic approach to the construction of
an efficient user interface,

263 The Future of Metaphor in Man-Computer Systems by Chuck Clanton / Learn-
ability is the single most important concern in user-interface design.

‘._?_-_g;_,!i
e

BYTE 1s published monthly by McGraw-Hill Inc.. with offices at 70 Main St.. Peterborough. NH 03458. phone
{603) 924-9281. Office hours: Mon—Thur 8:30 AM — 4:30 PM., Friday 8:30 AM — Noon, Eastern Time. Address
subscriptions to BYTE Subscriptions. POB 590. Martinsville. NJ 08836. Address changes of address, USPS Form
3579. and fulfillment 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
Page 199 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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Reviews

282 Revlewer’s Notebook by Rich Malloy / BYTE's product-review editor comments
on products slated for review.

286 The Texas Instruments Professional Computer by Mark Haas / Based on In-
tel’s 8088 16-bit chip, TI's Professional Computer is the Data Systems Group’s entry into
the personal computer arena.

329 The ATR8000 by Dave Small and Sandy Small / With SWP’s Z80 computer, Atari
users can run CP/M-based programs.

343 The Hercules Graphics Card by Tom Wadiow [ If you want crisp, attractive text
as well as graphics on the IBM PC. the Hercules Graphics Card is for you.

360 The Wang Professional Computer by Elaine Long / This 16-bit microcomputer
provides an easy-to-use word-processing program with sophisticated features.

372 In Search of the Most Amazing Thing by Elaine Holden / This adventure game
for the IBM PC, Apple. Atari, and Commodore 64 offers you an entire world to explore
in your quest for a hidden object.

Features
380 Color Graphics from Any Computer by Frederick B. Essig / How to make high-
quality full-color graphics from your black-and-white monitor.

400 Mainframe to Micro: Adapting a Financial-Modeling Language by Greg
Dunn/ As the microcomputer moves into the office. software developers face new
challenges in translating existing mainframe software to the microcomputer environment.

417 POKEing Around in the IBM PC, Part 2: Subroutines for the BIOS Interface
and Screen-Display Disk Storage by Hugh R. Howson / In this final article, the author
develops a general-purpose BIOS-interface subroutine that can transfer parameters from
a BASIC program to the BIOS and can store BIOS results in memory.

443 The CMOS 6502 by Steven Hendrix / Rockwell's CMOS version of the 6502
microprocessor fills a number of gaps in the standard 6502°s instruction set and offers
low power-consumption advantages.

457 A Tiger Meets a Dragon by Dan Rollins / A look at dragon-curve designs and
how to print them on an IDS Paper Tiger printer.

481 A Computer-Algebra-Based Calculating System by Stuart Edwards / By per-
forming automatic unit conversion. this super-calculator saves time and effort and prevents
common errors.

519 The User Looks at Books by Jerry Pournelle | Jerry takes time out to round up
the best and worst books on CP/M. Pascal. C. and Ada.

Nucleus
4 Editorial: Christmas in Chapter XI 568 Event Queue
7 MICROBYTES 574 What's New?
11 Letters 596, 598 Book Reviews: Electroni-
358, 594 BYTE's Bits: IBM cally Speaking: Computer
Announces the PCjr; Two New Speech Generation: Mastering
Office Products from IBM CPIM
499 User to User 653 Unclassified Ads
530 Software Received 654 BYTE's Ongoing Monitor Box.
546 Clubs and Newsletters BOMB Results
550 Books Received 655 Reader Service

554 Ask BYTE

Cover painting by Robert Tinney; photographs courtesy of Microsoft

for two years, $61 for three years. $53 for one year air delivery to Europe. 17.100 yen for one year surface delivery
to Japan. $37 surface delivery elsewhere. Air delivery to selected areas at additional rates upon request. Single
copy price 1s $3.50 in the USA and its possessions. $3.95 in Canada and Mexico, $4.50 in Europe. and $5.00
elsewhere. Foreign subscriptions and sales should be remitted in United States funds drawn on a US bank. Printed
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Christmas in Chapter XI

Personal computers are priced within the reach of many potential buyers
looking to reward themselves or their companies with some special indul-
gence at this time of year. If you've been thinking about buying a machine,
you've probably been weighing the performance specifications of several ven-
dor offerings. But have you included in your list of questions about hard-
ware and software one that could prevent you from making a selection you'll
later regret: Will the hardware manufacturer still be in business a year from
now?

You know that software availability usually lags behind hardware introduc-
tion, sometimes by months, so you'll want to know that a new machine can
run most of your existing software. And you'll certainly want assurance about
who will repair a new computer and how quickly. But in the midst of mut-
terings about a pending shakeout in the personal computer business and
hard evidence of company failures, how can you assure yourself about the
very viability of a vendor?

One attribute of a “survivor” company is solid financing, especially if the
company is a young one. The dollar drain triggered by graduation from the
start-up phase to volume production has ruined many a fast-growing new
company that found itself unable to deliver finished goods because of a cash
shortage that resulted in an inability to pay for parts.

Innovative start-ups sometimes get distracted by an infatuation with tech-
nology, regardless of the technology’s market appeal. Such a situation often
leads to the development of a computer that has esoteric appeal but that
will not attract enough software development to assure market acceptance
for the product and company.

The breadth of its product line is another characteristic of a successful com-
puter vendor, whether the company is a start-up or a proven survivor. Firms
that hitch their fortunes to narrow niches—those that serve only the port-
able computer market, for example—face more risks than those whose prod-
uct lines have entries in several niches at several price points.

Buyers should consider other important attributes of successful computer
companies as well, including the company’s approach to mass distribution,
which often assures quick delivery and repair, when needed. But perhaps
the most important question that should be answered is whether the com-
pany whose product you're considering is truly a computer company. If no-
body in top management in the company has sound computer hardware
or software credentials, the company may be a conglomerate or a semicon-
ductor manufacturer whose long-term commitment to the computer business
is questionable.

Several years ago, the then Philco-Ford Corporation and GTE Sylvania,
both broadly recognized as reputable manufacturers of consumer and military
electronic products, were also in the merchant semiconductor market. They
aren’t today, probably because when their commercial semiconductor opera-
tions ran into financial difficulties, as any business will, nobody in top man-
agement came from semiconductor roots; there wasn't any senior “sponsor”
to sustain a commitment to that business.

So read all you can about the companies whose products are on your list,
and ask a lot of questions. Otherwise, you could end up with a computer
from a supplier who spends this or next Christmas in Chapter XI bankrupt-
cy proceedings. —Lawrence |. Curran, Editor in Chief

www americanradiohistorvy com


www.americanradiohistory.com

- I g
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ate of the arti.

Cromemco offers you the most
complete line of S-100 boards and
peripherals in the business. These
boards use the new IEEE-696 state-of-
the-art standard. One-stop shopping
can satisfy your design needs the easy
way.

You can build one system, or a
hundred, exactly the way you want,
and upgrade existing systems with a
simple board swap or addition. And
since we design our own boards for
our own systems, we always take
advantage of the latest developments
in IC technology.

68000 microprocessor performance.
Cromemco’s Dual Processor Unit
gives you the best of both worlds: the

68000 and the Z-80A microproc-
essors on the same board. It's the
easiest way to move into 68000 per-
formance and still use your existing
8-bit software. Or use Cromemco’s
Z-80A CPU board or our Z-80A-based
single board computer.

For selection, Cromemco can't be
matched. From the well-known SDI
High Resolution Color Graphics board
to the new 512MSU, 512K byte RAM
board. From our highly reliable Local
Area Network interface (C-NET) to our
wide variety of general purpose inter-
face boards. And you can put them in
one of our 8-, 12-, or 21-slot card
cages with our 12 amp PS-8 power
supply to get your system into opera-
tion fast.

.americanrad“rv.com

'How Cromemco pl

We have over 30 S-100 boards to
fill your needs. And all are supported
by a broad line of software. Our Board
Products Catalog has the latest in-
formation. Call today for your copy, or
to get the name of our nearest dealer
or distributor. Or, write Cromemco,
Inc., 280 Bernardo Avenue, P.O. Box
7400, Mountain View, CA 94039.

Tel: (415) 964-7400. In Europe:
Cromemco A/S, Vesterbrogade 1C,
1620 Copenhagen, Denmark.

In the U.S., contact your local

Hall-Mark or Kierulff distributor.

Cromemco
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CHAMELEON

by SEEQUA

The =55

BOTH WORLDS OF
PROCESSING

Using a unique dual processor
technology, the Chameleon by
SEEQUA is both IBM-PC com-
patible and CP/M-80™ compat-
ible providing the largest soft-
ware support available.

TWICE THE MEMORY

128K bytes RAM are standard,
internally expandable to 256K.
And 320K formatted disk stor-
age is included.

SOFTWARE INCLUDED

Your computer is delivered
with SEEQUA's MS-DOS,
compatible with the IBM

standard 16 bit PC-DOS oper-
ating system. It includes Per-
fect Writer for word processing
and Perfect Calc for financial
analysis. And it has MBasic to

let you write your own routines.

Chameleon comes standard
with 640x 200 resolution black
and white graphics and 320x
200 resolution color graphics.

EXPANDABLE

Chameleon has both serial and
parallel ports standard. You
can add an additional serial
port or the IEEE-488 port. You
can even use IBM PC com-
patible add-on boards in our
optional expansion interface
package.

$1995 Complete
Compatible Computer

FITS IN YOUR
ENVIRONMENT

Chameleon is at home in your
office. But its compact pack-
aging makes it easy to carry
elsewhere.

To learn more about
Chameleon'’s power, call us
at 800-638-6066. We'll

put you in touch with our
closest dealer.

« |SEEQUA

|| COMPUTER
| CORPORATION

8305 Telegraph Road
Odenton, MD 21113
(301) 672-3600 or
(800) 638-6066

The following are registered trademarks:
CP/M-80 — Digttal Research Inc.
MS-DOS — Microsoft®

PC-DOS —IBM

Perfect Writer — Perfect Software

Perfect Calc — Perfect Software

MBasic — Microsoft®

{BM — Intermnational Business Machines
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Staff-written highlights of late developments in the microcomputer industry.

IBM SHOWS TWO VERSIONS OF THE PCjr, PROMISES DELIVERY IN ‘84

IBM announced the PCjr, iits long-awaited home computer that was code-named ‘“Peanut’ This new
machine features an 8088 microprocessor, 64K bytes of RAM, and a detached keyboard linked via in-
frared light. The new machine also features two cartridge slots for game cartridges, a joystick, a light
pen, and serial connectors. Two configurations will be offered. The “Entry’” system, which has no disk
drive, will sell for $669. The “Enhanced” system, which features a 5%-inch half-height floppy-disk drive
(360K bytes) and 128K bytes of RAM, will cost $1269. The Enhanced system will run many, but not all,
IBM PC programs. Deliveries of these machines should begin in the first quarter of 1984. For more
details, see page 358.

IBM ALSO ANNOUNCES A COLOR PRINTER

In what seemed to be a flurry of new product announcements, IBM added yet one more: the IBM Per-
sonal Computer Color Printer. This new printer features three printing modes: data-processing quality
(200 characters per second), text quality {110-150 char/sec), and near-letter-quality {30-40 char/sec).
With a “Process” ribbon, which has four bands of color {black, magenta, cyan, and yellow), the printer
can print eight colors. The printer also supports proportional spacing and bit-mapped graphics and is
compatible with the IBM Graphics Printer.

TWO CHIP MAKERS ANNOUNCE NEW VERSIONS OF MICROPROCESSORS

National Semiconductor, Santa Clara, CA, is shipping samples of its 32032 microprocessor, with full
production of the CMOS chip scheduled for April 1984. The NS32032 shares the same 32-bit internal
architecture as the NS08032 and NS16032 (the 8- and 16-bit data-bus versions), but its 32-bit data
bus allows it to execute more than 1 million instructions per second. While the NS32032 now selis for
$220 in quantity, National Semiconductor expects the price to drop to between $20 and $60 by 1985.

The Western Design Center, Mesa, AZ, is preparing to begin test production of the 65816, a 16-bit
CMOS version of the popular 6502 microprocessor used in Apple, Commodore, and Atari computers.
The processor, which uses an 8-bit data bus and allows 24-bit addressing (to address up to 16
megabytes of RAM), will come in two versions, one of which will be pin-compatible with the existing
6502 so that it can be used in the same equipment, according to the designer. The Western Design
Center plans to begin full production in the first half of 1984, with a price of about $20 per chip. Once
that chip is in production, WDC also hopes to prepare a 32-bit version with a 16-bit data bus.

Hayden Software, Lowell, MA, is preparing an assembler and a Pascal compiler for the 65816, to be
available in early 1984.

WANG INTRODUCES DIGITIZING IMAGE SCANNER FOR THE PROFESSIONAL COMPUTER

Wang Laboratories, Lowell, MA, has given its Professional Computer “eyes’” in the form of a desktop
scanner that digitizes images at a resolution of 200 dots per inch (1728 by 2200 pixels for the
maximum 11- by 14-inch image). Images can be enlarged, reduced, or rotated 90 degrees and merged
with word-processing text. The complete Professional Image Computer, with a 10-megabyte hard disk
(to store about 100 images), monitor, thermal printer, and image scanner, sells for $14,965.

CALIFORNIA COMPANY DEVELOPING GALLIUM ARSENIDE COMPUTER CIRCUITS

Gigabit Logic Inc., Newbury Park, CA, expects to have GaAs semiconductor devices ready for customer
sampling by February or March. Gallium arsenide is superior to silicon for high-speed logic and memory
components because it permits greater mobility for electrons moving through the semiconductor.

Gigabit Logic says GaAs RAM devices could have access times of 1 nanosecond, compared to 5 to 7
nanoseconds for the fastest silicon RAMs. Logic circuits made with GaAs are expected to operate 3 to
10 times faster than today’'s fastest silicon logic. Gigabit's first products will include various small- and
medium-scale ICs; the first 1-nanosecond RAMs could be available for sampling in the first quarter of
1985. GaAs circuits will be priced substantially higher than similarly sized silicon logic and memory
devices, but computer manufacturers may be willing to pay an initial premium to get the higher speed
offered. One of the first applications of GaAs devices in small computers may be as display generators,
offering high-speed, high-resolution graphics.

December 1983 © BYTE Publications Inc. 7
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MICROBYTES — —

SHUGART UNVEILS A $6000 OPTICAL-DISK DRIVE WITH 1 GIGABYTE OF STORAGE

Shugart Corp., Sunnyvale, CA, has announced a 1-gigabyte (1-billion character) laser-based optical-disk
drive with a volume price of $6000 each (plus $1500 for an SCSI controller). The drive uses
nonerasable 12-inch optical disks, which cost between $100 and $150 each. Shugart suggests that the
first use of optical storage might be as a file server for networked personal computers. Shugart sells
3%2-, 5%~ and 8-inch disks to computer manufacturers and will target the optical drive to the same
market.

NEW SOFTWARE INTRODUCED FOR IBM PERSONAL COMPUTER

Mosaic Software, Cambridge, MA, has announced Integrated Six, a $495 integrated-software package
including spreadsheet, database-management, word-processing, graphics, communications, and terminal-
emulation capabilities. . . .Symmetric Software, Newport Beach, CA, is offering Blue, a multiple-window
color word processor for $150. . . .Quicksoft, Seattle, WA, sells PC-Write, a word-processing package,
for $10. Quicksoft encourages users to copy the program but charges $75 to register the program.

Registered users receive updates and bound documentation. . . .Scientia Inc., Wellesley, MA, introduced
Concept VP, a window-oriented operating environment for the IBM PC. The $350 program will enable
users to switch between application programs using a mouse or cursor keys. . . .Excalibur Technologies

Corp., Albuguergue, NM, is now selling IBM PC versions of Savvy, its natural-language database-
management system previously available only for the Apple Il Plus and lle. Three versions are available,
ranging from $349 to $950. . . .Concentric Data Systems, Westborough, MA, plans to offer an easy-to-
use database-management program for the IBM PC. The Concentric Information Processor will sell for
$395.

NANOBYTES

IBM has announced two new versions of the Personal Computer: the XT/370 and the 3270 PC. See
page 594 for details. . . .Apple Computer, Cupertino, CA, has announced a $325 database-management
program for the Apple Ill. Apple has also developed a programmer’s toolkit for the Lisa computer. Lisa
Port provides the complicated software needed to manage the mouse- and window-based environment,
thus enabling most software developers to run their applications on the Lisa. .. .Compuserve, Columbus,
OH, will test the effects of advertisements and direct-marketing offers on its information service
beginning in January. One- or two-line spot ads will be used on menu pages, and catalog and product
information will also be available during the four-month pilot program. . . . Hitachi Ltd., Tokyo, has
developed an 8-inch floppy-disk drive using a special disk with an unformatted capacity of 9.6
megabytes. Samples of the drive will be available next month for about $1075. . .. Microcom Inc.,
Norwood, MA, has introduced ERA-2, a communications system for the IBM PC and the Apple lle.
Including software and a 1200-bps modem, ERA-2 will sell for $429. . . .Intel Corp., Santa Clara, CA,
has announced a nonvolatile 4K-byte RAM chip made by backing up 4K bytes of RAM (with an access
time of 200 nanoseconds) with a 4K-byte EEPROM. The 2004 nonvolatile RAM will be available in early
1984 at a price of $25.10 each in 100-unit quantities. . . .Texas Instruments, Lubbock, TX, cancelled
plans to introduce the 99/8 home computer this fall. . . .Compaq Computer Corp., Houston, TX, is
shipping the Compaq Plus, a hard-disk version of its IBM PC-compatible portable computer. The $4995
machine includes a 3%-inch hard disk mounted with a shock-isolation system. . . .Seagate Technology,
Scotts Valley, CA, is shipping samples of a 12-megabyte half-height 5% -inch hard-disk drive. The ST212
is designed for portable computer applications and will sell for $690 in 1000-unit quantities. . . .Enter
Computer, San Diego, CA, has introduced a six-pen plotter, the Sweet Pea Model 600, for

$1075. . . .Bridge Communications, Cupertino, CA, has announced Communications Server/100, which
connects 10 RS-232C devices to Ethernet for as little as $3900. . . .Micro Office Systems Technology,
Fairfield, CT, has introduced the Road Runner, a 5-pound notebook-size portable computer with
cartridge-based software and memory and an 8-line by 80-character LCD built into its flip-up cover. The
Z80-based system with 64K bytes of RAM, bundled software, a serial port, and a built-in 300-bps
modem sells for $1895. . . .Compugraphic Corp., Wilmington, MA, has introduced the Personal
Composition System, which links the Apple Lisa to a Compugraphic typesetter. The system, which is
priced from $26,895 including the Lisa and typesetter, was designed for office users who want
typeset-quality computer output.

8  December 1983 © BYTE Publications Inc.
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“Your Portfolio, Sir.”

our l'ortiolio, Sir.

DOW JONES INVESTMENT EVALUATOR™— The Right Amount of Software

Fheecs?mgu[terezgfs't;a}ieo theat :Cecrves[};?ur pgrsonal for the Job

investment n me, accura :

efficiently a The INVESTMENT EVALUATOR gives you
' the capabilities you need without making you

A Personalized System pay for a lot of complex functions you may
With the INVESTMENT EVALUATOR, your never use. Menu screens lead you to what you

want with one-touch commands. The program
is completely reliable, comes with an easy-to-
follow manual and is fully supported by the
Dow Jones Customer Service hotline.

home computer and a telephone modem, you
have a personalized system for managing your
portfolio. A system that automatically updates
and tracks only those stocks you want to follow —

allowing you to evaluate your position at a glance. From Dow Jones, Publishers of
Easy Access to News/Retrieval” The Wall Street Journal

This software automatically dials and connects Dow Jones has been

you with Dow Jones News/Retrieval®, the serving the business and

world’s leading supplier of computerized infor- financial communities for

over 100 years. Now
Dow Jones Software™
serves you at home.

mation on demand. It allows you and your family
access to current quotes, financial and business
news, general news, movie reviews, sports,

weather and even the Academic American For a free brochure call: —
Encyclopedia. JRETHSRARRGS Ui 20 Dow JONES SOFTWARE

(Ataska, Hawaii and forelen
call L215-TRY-T00N ext, 26d)

Dow Jones Investment Evaluator™

Available for Apple 11, Apple [le. ®
IBM PC and T1 Professional. /
Compatibility with Atari and o000 PY

Commodore 1o follow.
Copyright © 1983 Dow Jones & Co., Inc. All rights reserved,
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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 COMPAQ Portable was
designed to fit under a stand-
ard airline seat so you can take
it on business trips.

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.

LR
whummu w

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 spreadshect 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

www americanradiohistorv com

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 wre 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
driveis 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 no internal 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.

ST Y o T o e

Specifications

Software

O Runs all the popular programs
written for the IBM PC

Memory

O 128K bytes RAM

O Expandable to 640K bytes

Storage

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

Display

O 9-inch (diagonal) monochrome
screen

[ 25 lines by 80 characters

O Upper- and lowercase, high-
resolution text characters

(O High-resolution graphics

Expansion board slots

[ Three IBM PC-compatible slots

Interfaces

[ Parallel printer interface

O RGB color monitor interface

O Composite video monitor interface

O TV RF modulator interface

[0 Communications interface
optional

Physical specifications

O Totally self-contained and
portable

00 20"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,

FUEEEd
G B
AR SR

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®
[1I. 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 COMPAQ Portable.

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

©)053 COMPAQ Computyr Corporation
COMPAQ™ » a trademark of COMPAQ Computer Corporation.
THN® i a registered trademark of Inrernational Business Machines
Cinyiraiifn

Apple® in a registeted trademark of Apple Computer Inc

\
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The most computer you can carry
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Circle 44 on inquiry card.

SERIAL PORY
EXPANDER
AND

MORE

T ——
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.

/ Tovmln.l \

I.ollol qulmy
__ printer

Full duplex with EJIA 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

*MODEL 524

*MODEL 524A
same as model 524 except has 256 byte
rx/tx buffers per port

*MODEL 524D $269.00
same as model 524, plus continuous poll-
ing of each peripheral device for data
transfer requests. The device is auto-
matically 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.

"B F HIGHWAY 603, PO, BOX 387

BAY ST.LOUIS, MISSISSIPPI 39520

s [601(467-8231

BAY TECHNICAL ASSOCIATES, inc.

12 December 1983 © BYTE Publications Inc.

Subtle Features of the HP-75

While I liked Rowland Archer’s review
of the HP75 (September, page 178), I
found that it hardly scratched the surface
of this remarkable machine and did not
address many of its strongest, albeit
subtle, features.

Perhaps this machine’s most attractive
feature is its ability to enable a RAM-
based BASIC program to interact with
other RAM-based files and its ability to
transform a text file to BASIC and vice
versa. This may not sound like much, but
it opens the door to many advanced ap-
plications. For example:

oA BASIC program can be written to
take a FORTRAN source in a text file and
““edit’” it into BASIC under program con-
trol.

®A program generator for numerical-
equation solving can be written in less
than 3.5K bytes. Allowing unlimited
length variables, it enables the user to
specify only equations, rewriting them to
the required BASIC syntax, determining
I/O (input/output) variables, and auto-
matically supplying all I/O and control
statements.

o A friendly relational database allowing
multicharacter field names and permit-
ting complex Boolean inquiry expressions
takes but 2.5K bytes.

¢ Artificial intelligence types take note:
an HP-75 program can be made to edit
itself (shades of LISP). A few BASIC
statements are all it takes.

The multiple-file structure allows other
seemingly impossible feats. A user can
manually interrupt a running program,
call another from the keyboard, then con-
tinue the first from where he or she left
off—no loss of data, pending returns, etc.

The HP-75 operating system is beauti-
fully integrated with the BASIC, and all
catalog information is accessible, permit-
ting BASIC to perform as a job control
language. 1 wrote a full menu-driven
operating system in 931 bytes.

The editor is very nice. The Fetch key
performs a ““find”’ function, a sorely
missed feature on most other machines.
Additionally, the keyboard is totally re-
definable. Keys can be redefined as other
letters, strings, commands, whatever.

The one-line display is not as bad as
some would think, and an 80-column,
25-line video adapter is now available

wwWw americanradiohistorv com

from Mountain Computer Corporation.

Lastly, the HP-75 is extremely fast for
floating-point number crunching. While
it is slow using an empty FOR/NEXT loop
or prime-number program as a measure,
it will easily outdistance an Apple,
TRS-80, or TRS 80/M-100. The IBM is
faster, but the IBM Personal Computer’s
transcendental functions are accurate to
only 6.5 digits compared to the HP’s 15
digits. The recently released Math ROM
adds matrix operations, complex variable
types, and root solvers (to name a few)
to the language, giving the HP-75 the
most convenient BASIC available for
numerical work.

I am admittedly biased toward my
HPZ75 but I feel it has been overlooked by
many, probably because of its form fac-
tor. It is not just another hand-held com-
puter but a unique and powerful com-
puter system, and it warrants greater at-
tention from the technical press. The ar-
ticle in the September BYTE was a first
step.

James A. Walters
4171 Antler Trail
Smyrna, GA 30080

I am a proud owner of an HP-75 por-
table computer and I think [ know almost
everything there is to know about this in-
credible machine.

Rowland Archer’s review (September,
page 178) describes the machine fairly
well. But I think he should have done
more research before attempting to re-
view this product.

Archer says in his conclusion: “"How-
ever, it does tie you to HP’s devices,
rather than letting you use devices that
interface to standard serial or parailel
ports such as modems."’

This is faise. I use my HP-75 with an
Epson FX-80 printer with a parallel inter-
face, and with a Muraphone 300-bps (bits
per second) modem. This little machine
can be used with almost any interface
(serial, parallel, or HPIB bus). There are
HP-IL interface converters on the market
that enable you to use this computer with
any other interface.

Walter Yadegar
POB 687
Skokie, IL 60076

Rowland Archer |r. replies:
I am glad to hear that these interfaces are
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Get The Computer

That Blew Their Socks
Off At Comdex.

The name is HeadStart; the microcomputer that wowed
the crowd at Las Vegas.

We're accepting orders now for the smallest, smartest,
fastest, most powerful business computer you can buy.

For the Intertec dealer nearest you, call or write: Intertec,
2300 Broad River Road, Columbia, SC 29210.

Phone: 803-798-9100. e

intertec.

*Scheduled availability
January, 1984.

Circle 236 on inquiry card.
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Letters

available. None of the literature accompany-
ing the review machine mentioned this capa-
bility, and 1 have never seen it advertised. In-
terested HP-75 owners should contact Mr.
Yadegar or their HP dealer for details on avail-
ability and prices.

Poor Support from Epson
Riles User

David Ramsey was much too lenient in
his comments on Epson’s poor support
of the HX-20 ("’Epson’s HX-20 and Texas
Instruments’ CC-40,”" September, page

193.) Sure, the people at Epson hurt
themselves by not taking advantage of
their early lead in this market of the
future, but they also hurt their early
customers. (I am one of them, and not
very happy about it!)

Consider the HX-20 from a customer’s
point of view—mine. In October 1982 I
called Epson and asked if the HX-20
would support machine language. Sure,
they said, so I bought a shiny new HX-20
(without the cassette drive or Skiwriter).
The only documentation that came with
the HX-20 was a skinny little “Operations

EE/EPROM PROGRAMMERS
& UV ERASERS

See us at Comdex Booth -R8624

O $995.00
GANGPRO-8” allows user 1o piogram up lo 8 EE/
EPROMS simultaneously using the latest state ot the an
progiamming algonthms It can test and duplicate a
wide vanety of devices {rom 16K 1o 256K Theie are no
personality modules ic buy. 8 dignt alphanumernc
display prompts user wilh messages This unil 15 ex-
iremely easy fo operate and 1s 1deally suited for a pro-
duction envirenment

QUV-T8™ series UV EPROM ERASERS
QUV-.T8/2T (§97.50) 1s an industnal qually eraser.
designed 1n a steel enclosute with a 5° wide fray UV in-
dicatot lens. annstatic pad. 60 minute rugged imer and
safely interlock swilch are standard Capacity 1s 24
EPROMS 15-20 minutes erase ime tot 15 EPROMS
QUV-T8 / Z ($124.95) Surilar to QUVTE/2T with 40%
faster Frase Time)

QUV.T8/2N ($68.95) same as the QUV-T8/2T version
without the imet and satety intetlock swilch
QUV-T8/1 ($49.95) Economy model in a molded two
pan plastic case Erases 15 EPROMS in 15 minutes

*MC5+48 1s a registeted lrademark ot intel Co

PROMPRO-7™

SERIAL RS-232 STAND- ALONE ...... $489.00
MCS-48* FAMILY PROGRAMMING WITH PROMPRO-7t
PROMPRO-7~ 1s an intelligent self-contained unit. ideally
suited tor enginneenng developmenl. or tor field ser
vice & production §i can progtam and verity a wide
vanety ot 8K lo 128K EPROMS This unit has a 32K (4K
BYTES) internal RAM Butter thal could be accessed by
the user through a computer ot terminal This unit can
also program the micro chips such as the 8478. 8749. 875\,
8741. 8742, 8755 The pnce includes all modules up to 32K
EPROMS & The 8748 & 8749H Micios Upload/download 1s
done by either Motorola or Intel Hex tormat

PROMPRO-8"

SERIAL RS-232 STAND-ALONE ...... $689.00
This extremely versatile programmet has as much as
128K (16Kx8) of internal RAM dedicated lo the EE/
EPROMs This RAM builter can be accessed either
through a computer terminal. o1 by user target sysiem
(EPROM emulation) PROMPRO-8 8 digit alphanumenc
display prompis user with the system messages A
keypad optlion s available tor standalone ediing An
impressive 1ange of devices are programmed (as stan-
dard leatuse) .

The Right Equipment for Your Eproma ot the Right Price!

LolG{r]cjal

Circle 265 on inquiry card.

AVAILABLE SOFTWARE DRIVERS
2 APPLILTT 3 MDSIISIS 4 CPM
5 TEK'I'RONICS BOO2 6 ATARI 7 TRS-80 COLOR 8 FLEX

LOGICAL DEVICES, INC.

1321E NW 65th PLACE I'ORT LAUDIRDALL. FLORIDA 33309

974-0967 - TWX: 510-955-9596

TEL. (305)
DISTRIBUTORS WELCOME FOR QUALIFICATIONS
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Guide” that didn’t help much. Two
months later the BASIC manuals and a
couple of Mickey Mouse (apologies to
Walt Disney) software cassettes showed
up, together with the extra-cost microcas-
sette drive. The BASIC manuals describe
the BASIC adequately, but for informa-
tion on the machine language the man-
uals refer you to the HX-20 Technical Ref-
erence Manual. 1 promptly (in February
1983) ordered the manual. The dealer said
he didn’t have it yet, but promised it by
April 15. That date came and went and
still no manual. Ditto May 15, June 15,
July 15, and August 15.

During this time, [ sent numerous let-
ters to Epson yielding prompt replies that
said nothing about the HX-20 Technical
Reference Manual, the promised display
controller, disk drive, software, user
group, or anything else that would have
been useful.

Of course, the display controller will
only be a 32-column, 16-line TV toy any-
way, so I might as well write the whole
thing off as a loss and start over. But let
it be known that this buyer is more wary
now. Next time the support comes first,
then I put out the cash.

B. H. Geyer
108 Sun Harbor Dr.
Liverpool, NY 13088

Starting FORTH as a
Textbook

I have several disagreements with
Thomas Clune’s review (September,
page 494) of Starting FORTH by Leo
Brodie.

I used Starting FORTH when teaching
a course in 1982. We found many of the
pictures quite helpful. In particular, mak-
ing people out of INTERPRET, WORD,
EXECUTE, and the compiler provided
students with memory ‘‘hooks’’ that
made explanations easier.

It’s true that Brodie covers all the built-
in features of FORTH including the hard,
subtle things. But it’s these features that
account for much of FORTH’s power.
Virtually all tutorials avoid serious discus-
sion of things like CREATE DOES > leav-
ing a misleading impression of the lan-
guage. Starting FORTH worked well in
my class; it needed little extra explana-
tion compared to most texts I use. (I must
admit that the students were already
good programmers; Clune may be right
about the effect of the latter part of the
book on less experienced readers.)
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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 8 x 12 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
Circte 445 on inquiry card.

..299  Equipment r
..399 2nd office

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 111

UltraTerm.Come on over and enjoy the view.

Suggested retail price: $379

Videx

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

UltraTerm features a buili-in soft video switch and has complete
firmware support for BASIC. Pascal and CPM
Apple lle

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

CP M is a registered trademark ol Digital Research. Inc.

See us at Comdex Booth #1977.

Use it with the Apple " I
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We’ve always said
SuperCailcisthe world’s most

useable spreadsheet.

At %irst, all spreadsheets seem What we're really talking about Even the size of the spreadsheet
to give you about the same things. here is useability. When you get is important. Some programs
Until you put them to work. Then right down to it, it's not any one big promise you a huge area to work

you'll find out if they do everything thing, but a combination of little with. Unfortunately, they can use
you expected. Or make you do things. Like the number of key- so much of the computer's avail-
strokes ittakes to getajob done. able memory just keeping track

everything the hard way.

You know what makes the differ- Or the effort it takes to switch from of all the blank cells that you're left

ence? It's not just having the new- one function to another. Maybe a with only a handful. But we've
est, whizziest features, but what few keystrokes here and there designed SuperCalc to give you
those features actually do for you doesn't seem like much of adiffer-  the largest useable spreadsheet.
in the real world, And that’s the ence. Or having to change disks If you look at the printout below,
whole idea behind SuperCalc and to plotagraph.Butwhenyoumulti- you'll see alot more examples of
SuperCalc2. Because they've ply those little things by the thou- what we mean. And we think you'll
been designed to work with you in sands of times you do them, they realize why this is the most use-
a natural, intuitive way. make all the difference intheworld.  able spreadsheet in the world.
Text can
V' /) - ” 3
spill over’’ into
next column Data "““‘I:!?;yme"'
. capabi
Cale|nd|::{ Date User-set decimal
calculations places
Dictionary sort "
order (not ASCII) Floating Negatives shown
$ signs n()

Individually
variable column
widths
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- .
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Partner 2 #97.5300
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Send or 3 #51.000
Searf 2 42,000
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Nowyoucan
urownconcl

SuperCalc:

drawyo

Now we're introducing our new-
est version, SuperCalc3, which
comes complete with the kind of
graphics you'd expecttofindina
program that does everything else
so well.We give you full color. And
presentation guality. Plus eight
different type styles to choose
from. And new financial features
like internal rate of return. We've
even integrated all these functions
onto one single disk. Which means
you don't have to change disks

all the time. Or settle for a weak
spreadsheet and low-resolution
graphics just for the sake of getting

integrated
presentation-

quality graphics Components of

. graph resize to
Printsuptofour  maich size of text
charts on the
same page
Prints all y
available plotter Labels print
colors horizontally or

Eight font

SMITH & CO., CPAs
Forptopea Ditling by Munih

ooy e
New York Office
Biings — Top 3 tmployees

both in the same package.

As you might expect, we've
made SuperCalc3 100% com-
patible with SuperCalc and
SuperCalc2. So you can move
up to it whenever you're ready.
You can even convert your VisiCalc
files.The SuperCalc family is
available for CP/M, CP/M-86, Con-
current CF/M-86, MPF/M, MS-DOS
and PC-DOS operating systems.
Right now, SuperCalc3 is available
forthe IBM PC, PC XTand IBM PC
compatibles. It's only $395. And
soonit'll be available foralot more
personal computers.

vertically, for
_,-.at, -

PYent/Miqnest BWng

W smrem X
W - A
|\

00!

e \
= \\ AV W W .
2\ A\ 5

SuperCalc3.When you're really
serious about spreadsheets, this
is the one you'll wind up using. But
don't take our word for it. Go try
SuperCalc3 at your computer store
today. And draw your own
conclusions.

CP/M® CP/M-86* Concurrent CP/M-86.and MP/M® are trademarks of
Digltai Research. MS*-DOS isa k of Microsoft Cor {

1BM* is a trademark of international Business Machines Corporation.
VisiCalc® Is a trademark of Visicarp. € 1983 Sorcim Corporation.

SuperCalc3
®SORCIM®
2310 Lundy Avenue San Jose, CA 95131

(408)942-1727

graphics Exploding

pie charts

Billings - Top 3 Lmployees

W 933,512
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Letters

Before teaching the course, I had con-
sidered writing my own book on
FORTH, one that would explain the
really subtle and powerful features of the
basic system. After studying Brodie’s text
and teaching from it, I decided that that
particular publishing niche is well filled
already.

I do agree with Tom Clune on a
couple of points: “..[Starting FORTH]
desperately needs a real index. Nonethe-
less, if you want to learn FORTH, you
will need this book."’

Vernor Vinge

Associate Professor
Department of Math Sciences
San Diego State University
San Diego, CA 92182

Wrong Allases

Having an interest in the use of Unix
in the commercial marketplace, I read
“The Unix Tutorial Part 2: Unix as an Ap-
plications-Programs Base” (September,
page 257) with anticipation. Since David
Fiedler's intended audience was ap-

parently the Unix novice, I thought I had
better point out a problem with his ex-
amples of renaming the “‘terse’’ com-
mand names.

While all of Mr. Fiedler's examples
would work in most cases, he unfor-
tunately decided to rename the “mv”’
and “’cp”’ command. I use the term
““command’’ rather than ‘’commands’’
because they are one and the same pro-
gram as in the "’In”” command. This pro-
gram knows which function it is to per-
form by the name used. If a name other
than ""cp,” “mv,”” or “In"’ is used, the
program will default to the “’cp’’ (copy)
function. In this particular case, the user
would not achieve the desired result
either by renaming the command or by
linking the desired name.

The alternative solutions of using the
"'alias’’ function for the UCB C-Shell or
creating a shell program for the Bourne
Shell are not only desirable in this case,
but also necessary.

Ron Spizzirri, Technical Manager
Analysts International Corporation
650 Woodfield Dr.

Schaumburg, IL 60195

C Source-Code Formatting

I was overjoyed to see my preferred
style of C source-code formatting in
Houston, Brodrick, and Kent's article on
CP/M-86 C compilers (page 82) in the
August issue. I have always instinctive-
ly used that format, despite pressure to
conform to convention, because it feels
better to me.

I feel strongly that the matching-braces-
in-the-same-column formatting style is
preferable and hope that it will find wide
acceptance, or at least tolerance, par-
ticularly by anyone who imposes format-
ting standards on programmers.

Peter Cann

Atari Incorporated

5 Cambridge Center
Cambridge, MA 02142

Unix Wasn't the First

““The History of Unix’’ (August, page
188) is interesting, but there is a major
problem with the statement: *’Until Unix,
operating systems were written exclu-
sively in assembly language.”’

.0 go‘mbatiblerwml p. opular
- operating system&*:‘
3219, DOS 3.3,
PASCAL®, and CP/N
® Features a track {a( :
micro-switch

® A high quality unit
providing quiet reliable
operation

® Extended 12 month
warranty

GREAT DRIVES! GREAT PRICES!

APPLE® COMPATIBLE DRIVES

1701 East Edinger, Suite E12
Santa Ana, CA 92705

ORANGEWOOD BUSINESS CENTER

xtend.ed one year warranty
EALERS: Place your order
',lgyll :00 AM (PST) for same
day shipment. OEM quantity
dlseounts available.

CALL TODAY!

(714) 953-7622

DOS 3.2.1 and DOS 3.3 are registered
trademarks of Apple Computer
Corporation. PASCAL is a trademark of
(USCD. CP/M is a registered trademark of
Digital Research Corporation.

‘..

INTERNATIONAL OFFICE: PINES TRADING ESTATE Broad Street, Qulldford, Surrey, GU3 3BH

18  December 1983 © BYTE Publications Inc.
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Net results are what you get with PerComNet™ ... the

sophisticated, user-installable Local Area Network from

PERCOM DATA CORPORATION.

PerComNet IBM" interface cards are available now to

provide true networking capabilities for IBM and most IBM

compatible personal computers. This includes the sharing

of peripheral devices suchas printers, modems, floppy disk

drives, and all PERCOM DATA High Performance PHD™

Hard Disk Drives.

PerComNet provides these net results:

- Token passing reliability.

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

- Signal regeneration at each node to eliminate noise,

regardless of network size.

- User installation simplicity.

- Optional NBS encription for data security.

- Support for simultaneous voice/data transmissions.

-O eratmg stem compatibility for MS-DOS™, CP/M®,
IX™, and uNETix%. uNETix for PerComNet is distri-

buted by Percom Data.

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

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

PERCOM DATA CORPORATION
11220 Pagemill Road - Dallas, Texas 75243

;1 el S - i

Company:

Address:

City:.  State: ZIP:

—_l'dlike you to send me more information.
—I'm very interested, please havez’ ur rep call me at
——I'dliké to know more about your PHD Hard Disk.

(PERCOM DATA)

CORPORATION

Expandmg Your Peripheral Vision

DRIVES -

NETWORKS °

SOFTWARE

11220 Pagemill Road, Dallas, Texas 75243 (214) 340-5800
1-800-527-1222
*Does not include operating system or apptication software.
PerComNet and PHD are trademarks of Percom Data Corporation. < 1BM is a registered trademark ol International Business Machines. « MS-DOS is a trademark of Microsofi, Inc.
CPM s a registered trademark of Digital Research. - UNIX 1s a trademark of Bell Laboratorles. - uNETix is a registered trademark of Lantech Systems Incorporated.
COPYRIGHT Percom Data Corporation 1983 - All prices. and descriptions subject to change with notice.
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A name to remember for memory in a hurry.

Jlasheard.

disk emulatoi for Apple’computers

O

- \

Packaged with business software
for lightning fast processing.

Or, flashcard is packaged alone with
drive diskettes for DOS 3.3, CP/M and
Pascal for software compatibility
with popular programs such as Word
Star-and dBase II:

Bonus Offer: For a tidy turnkey
solution to boosting business output,
flashcard also comes packaged with
MagiCalc® spreadsheet software from
Artsci. MagiCalc is a superior, state of
the art program that is fast, friendly
and filled with features. And it is
fully compatible with VisiCalc files.

A
";-; Synetix Inc.
@A 10635 N.E. 38th Place
AN

Kirkland, WA 98033
(206) 828-4884
(800) 426-7412

AR,

Circle 411 on inquiry card.

Why flashcard?: Plug flashcard
into your Apple and enjoy fast,
smooth, no-wait computing. No
more “disk wait™ messages. No
mechanical delays. No more noise as
the disk chatters and clatters
through a file search. And no wear
and tear on your program diskettes.
Instead, flashcard displays your data
the instant you ask for it.

Your computer store should have
flashcardin stock. If not, ask him to
order one for you.

flashcard with MagiCalc $595
Hashcard, 144k disk $349
flashcard, 288k disk $529

"M Flashcard 1s a regustered lrademark ol Synetix. inc . 1983
" Apple s a registerod trademark of Apple Compuler. Inc
YMagiCalc 15 2 reqisiored trademark of Arisci, Inc
MCPIM IS 4 of Digital Inc
'*uBase It1s a regisivred (rademark of Ashion-Tate
" WordSiar 15 a registored rademark of MircroPro
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Letters

Wrong!

The Burroughs B-5000 computer re-
leased in 1963 and later rereleased as the
B-5500 used a multiprogramming/multi-
processing operating system written in a
superset of ALGOL-60 called ESPOL.
There has never been an assembly lan-
guage and assembler for any of the Bur-
roughs large computers including the
B5700, B6500, B5900, B6700, B6800,
B6900, B7700, B7800, B7900.

Harlan S. Barney, Jr.

Chief, EDP Technical Services
NYS Department of Transportation
Albany, NY 12232

What About MP/M-86?

In your Unix series, several authors
pointed to 8-bit CP/M’s deficiencies when
compared to Unix. This is like accusing
the IBM PC of serious deficiencies in
numeric-processing ability when com-
pared to the Cray X-MP.

None of the articles mentioned
MP/M-86, Digital Research’s 16-bit
multiuser/multitasking operating system.
Was MP/M-86 ignored because the
authors’ livelihoods are somehow tied to
the success of Unix?

The switch to MP/M-86 is easy for the
millions of CP/M users. The commands,
with few exceptions or additions, are the
same. Increasing numbers of CP/M pack-
ages are available for CP/M-86; most of
these will run under MP/M-86 without
modification. The result is a greater vari-
ety of familiar software.

Digital Research’s operating systems
would not win any prizes for user
friendliness. However, their prompts and
commands are generally more logical
than those of Unix.

Despite all the recent Unix hype, | am
nonplussed by the implied propensity for
disk contention and its belated support
of record locking.

BYTE should review MP/M-86.

Larry Koerv
Fortrex Corporation

POB 3610
Wichita, KS 67201

Speed Not the Issue

If Mr. Harp and Mr. Stone (Letters, Oc-
tober, page 20) of Oklahoma State Univer-
sity bought Radio Shack Model 16s to win
BASIC-language benchmark contests
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We Do Windows
-.And More!

PERCOM DATA is now distributing uNETix®... a new
operating system for the IBM® PC, and most IBM
compatibles. uNETix offers both standalone computer
users and networking participants
a powerful array of system _

options. &

puNE Tix is the FIRST : (task) to another without complex commands!
personal computer B Window size can be expanded or
operating system with @ ) reduced at user discretion.
versions DESIGNED 3 As a standalone, uNETix
for networking AND from PERCOM DATA
standalone use, and 3 § is optimized on the

versions are now available
to run on PerComNet™, and §
the PERCOM DATA High
Performance PHD™ Hard
Disk Drive.

¢ PERCOM DATA High
& Performance PHD Hard
isk Drive.
WINDOWS... AND MORE!
* UNETix DFS—Has all the

uNETix DOES WINDOWS: 1 features of uNETix
* uNETix Standalone— UNETix standalone PLUS...itis a
A single-user/multi-tasking does distributed file system and

= network operating system—
windows capable of resource sharing

in the PerComNet multi-user
network environment.
...and more | i e
multi-tasking power,
whether used standalone,*

operating system—capable
of MS-DOS™ emulation,
multiple-window screen
division for transfer of data
among application software,
and data transfer to and
from a remote mainframe

environment. uNETix is PERCOM DATA CORPORATION with a PERCOM DATA High
compatible with UNIX™ 11226 Pagentl Rosd - Dallas. Tewms 75248 Performance PHD Hard
and MS-DOS , and runs Name: Title: Disk Drive or in PERCOM
MS-DtOS kas one of Company: DATA’S multi-micro network
many tasks. ... PerComNet.
uNETix allows a user's Address. _ PERCOM DATA has
screen to be divided into as | Ciy: State: Zip uNETix available now... and
rr}an’);_g’s; 10 Wll)ndOSMS/'Sg, eagh — I'dlike you to send me more information. to determine which version
of which can be assigned a . : best suits your needs simpl!
f _____I'mreallyinterested! Haveyour repcallmeat | & y ply
separate P SR I'm also interested in your NETWORK G e ol GO e i
simultaneously. Datacanbe | —— y send itto us.

transferred from one window‘ [pm GUM [] AT A]

CORPORATI!ION
Expanding Your Peripheral Vision

DRIVES * NETWORKS °* SOFTWARE

11220 Pagemill Road, Dallas, Texas 75243 (214) 340-5800
1-800-527-1222

Descriptions and specifications subjectto change without notice. « ‘Minimum 256K required
IBM s a registered trademark of International Business Machines. - uNETix is a registered trademark of Lantech Systems Incorporated.
PerComNet and PHD are trademarks of Percom Data Corporation. « UNIX is a trademark of Bell Laboratories. « MS-DOS is a trademark of Microsoft, Inc
Copyright Percom Data Corporation 1983.
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The new 384K Quadboard

by Quadram is the most
comprehensive board you can
buy for the 1M PC or XT. Now
with added hardware features
and advanced software. But
our sarne low price.

NEW EXPANDED QUADBOARD
Quadboard now delivers 9 of

the most needed PC functions/

features. 70 let you get the

most out of your Personal

Computer. And help
you work better and

THE WORLD'S ==

All of these features

BEST SELLING =z

erpar
al P

&Y

MULTIFUNCTION :c: 3o vor -
get a Parallel Port. Perfect

BOARD IS NOW :creus e
I T DL y o =4 : - Bns o

aserial Port, too., Tully prodgranm
mable, vse it toconnect to plotters,
maodemes, and other senal devices,
e Chronograph: And Quidboards
Chronograph (Real time clock /
calendar) keeps your systems
clock up to date.
e Game Port: The new
Quadboard has an 1M
compatible Game Port.

Plug in a joystick or
game paddies, and fire
away.

* |/0 Bracket:

Quadboard now
comes with a special
1/0 bracket. Use it to

organize your expansion
port connectors. Snaps right
onto the back
of the PC.
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* Expandable to 384K:

The new Quadboard is expandable
in 64K increments for up to 384K
additional RAM. With full parity
checking standard. With the new
Quadboard and a fully populated
system board, you can take your
PCs memory up to the 640K limit.
¢ QuadRAM Drive: Plus, with
Quadboard you get advanced
QuadMaster Software. Including
the QuadRAM Drive program.
Use it to set up multiple RAM
Drives in Quadboard memory.
Solid state drives that let

you store and retrieve data
quickly and easily. Or take
advantage of QuadMaster disk
caching. To access frequently

Copyright 1983 Quadram Corporation
All rights reserved

And built in the continuing
tradition of Quadram Quality.

There are many
imitators. but only
one leader. SO make
sure you ask for
Quadboard by
Quadram. the
leader in micro-

used data whenever you need it.
* MasterSpool: QuadMaster
Software also includes
MasterSpool. Use it toset up a
software print buffer quickly and
easily. This advanced spooler lets
you pause at any time, back up or
move forward in a file. Choose
Jjust the amount of buffer space

you need and stop waitingon [ ¥ Ne KV (VA computer
your printer. Y enhancement
* Qswap: Another feature of products.

QuadMaster Software is Qswap.
With Qswap change line printers
1 and 2 back and forth. with just
a few keystrokes. as often as
you like.

Compare. See why more Quadboards are
bought than any other muitifunction board. ..

Features/
Functions Quadboard | SixPakPlus

Memo
quaseoueosTosaT o
Parallel &
Now more than ever Quadboard
is the first and only board your

Clock/
Calendar Yes Yes

/0 Bracket | Standard
Standard

Diagnostic
Testing Yes Yes
Advanced

Spooler Yes
Simple Menu

IBM PC or XT may ever need. No
other board even comes close.
Because Quadboard is designed
for performance. Engineered
for dependability. .

L

Yes No
| o

$795

Disk Cache

QUADRAM

CORPORATION kY4

An fntelligent Systema Compahy ‘ 'A‘ '

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

INTERQUADRAM in Europe

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

Interquadram GmbH.
FASANENWEG 7/6092 Kelsterbach/West Germany

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

Circle 358 on inquiry card.

IBM is a registered trademark of [nternational Business Machines.
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Letters

then they indeed bought the wrong iron.
The TRS-80 Model 12 and Model 16 are
COBOL-oriented business data-process-
ing machines. For a single workstation,
the Model 12 is the more practical choice.
For multiple users, the Model 16 is the
only game in town. I agree that the two
operating systems offered are not speed
demons. But if the user sees apparently
instantaneous response when he calls up
a screen format or randomly updates a
record, then that is fast enough for the
purpose for which these machines were
designed. Their forte is the ability to han-
dle large files efficiently—commercial
data-processing.

This is not intended to let Radio Shack
off the hook for failure to provide a really
good operating system. TRSDOS is user-
friendly but slow. Xenix is the usual in-
comprehensible mess of gobbledygook
that we have come to expect from Unix
and its derivatives. We have the engineer-
ing profession to thank for designing it
and the academic community to thank for
praising it to the skies.

Despite these defects, if Mr. Harp and
Mr. Stone want to unload a Model 16 at
an attractive price, please ask them to get
in touch. I know how to use the machine

Shift into
Ultradrive
with Targa’
by CMC

very effectively in a business-oriented en-
vironment, and my customers seldom do
trigonometry in the middle of payroll.

John R. Culleton Jr.

President, Culleton Group Inc.
2401 Haight Ave.

Sykesville, MD 21784

Change of Address

I wish to point out an incorrect company
address that ran in Dave Fiedler’s “A Unix
Tutorial” (October, page 134). The correct
address for Unisoft Systems is 2405 Fourth
St., Berkeley, CA 94710. The company’s
phone number is (415) 644-1230.

Trudi L. Jackson
Marketing Manager
Unisoft Systems
2405 Fourth St.
Berkeley, CA 94710

Prailse for the HP-75C

As a salesman contentedly using an
HP-75C for a year now, I read with in-

M Targa is your answer for a quality,

hassle-free hard disk subsystem.

B Targa interfaces with most popular
microcomputers and carries the finest

limited warranty in the industry.

B At under $2000 (sug. ret. for

SMB), Targa is an exceptional buy

in terms of price/performance.

terest the September articles on the new
entries in the lap/portable computer mar-
ket. It seems to me logical but unfair to
give a computer only to an author for
testing: the HP machine (deemed a cal-
culator by Hewlett-Packard), with its
multiple internal-file structure, quick con-
version between text and BASIC, auto-
matic pausing during entry of BASIC
lines, convenient renumbering facility,
password-protection features, and built-
in mass storage (even if only in the form
of a card-reader) is a uniquely useful on-
the-go computational tool.

True, it hasn’t a full-size typewriter
keyboard and its keys are not full-stroke.
But it is easy for anyone without an ar-
ticle deadline in mind to touch-type on
the unit. Corrections are easy with its In-
sert/Replace mode toggle. And 26 ounces
is certainly easier to carry than 4 pounds!

Visicalc on ROM is a marvel despite the
1-line display, and now there is an 80-
column monitor adapter available as well,
useful for viewing both spreadsheets and
text files to be formatted by the Text For-
matter ROM.

I think this machine has features to
cover just about all the niggling com-
plaints mentioned with the TRS-80

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

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

CMC International

Bellevue, Washington 98005 |
Circle 73 on inquiry card.
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25 Mb the hard way.

L]
&

25 Mb the Rana way.


www.americanradiohistory.com

Letters

Model 100 and other similar computers.
And with the recently introduced
RS-232C and IEEE-488 interfaces, the
HP-75C becomes compatible with just
about anything one may want to tie it to.
The unit is powerful beyond its specifica-
tion and deserves better press than it is
getting.

W. Howard Cornelsen ]Jr.
2100 Tanglewilde #227
Houston, TX 77063

The Carnegle Foundation
Report

The Carnegie Foundation for the Ad-
vancement of Teaching recently issued a
report on secondary education in
America. Its conclusions should deeply
trouble everyone who is working to
develop educational software and hard-
ware.

The report states that “Computer com-
panies are failing to prepare first-rate
material linked to school curricula or ob-
jectives.”” It refers to a “’moral obligation”’
and recommends that "’every computer
firm selling hardware to the schools also

establish a special instructional materials
fund.”” The fund would be used to help
teachers develop curricula-related pro-
grams.

The report conveniently overlooks a
few things. Many computer manufac-
turers have been giving equipment to
schools. IBM has been doing this for over
30 years. Apple has given almost 10,000
systems to schools in California. Educa-
tional discounts have often approached
30 percent of the purchase price for
equipment. Possibly the Carnegie Foun-
dation feels this is not enough.

The foundation’s report goes on to sug-
gest that a national commission be
named to review the quality of current
educational software. It also calls for the
creation of a number of university-based
centers which will be used to test and
demonstrate educational hardware and
software. These are the sort of sugges-
tions that give me the creeps. It doesn't
take much imagination to see an ‘‘ap-
proved list’” coming out of a review com-
mittee. The "“approved list’’ can then be
used to control purchases of software in
all cases where federal funds are in-
volved. The really fun projects in educa-

26  December 1983 © BYTE Publications Inc.
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tional hardware and software—the ones
based on the idea that there are in-
novative things that can be done with the
curriculum—will be stillborn. That should
WOITY Uus.

The author of the report, Ernest L.
Boyer, is a former U.S. commissioner of
education. The Carnegie Foundation’s
opinions carry weight in educational and
public policy circles. It is tragic that the
foundation’s report makes computer
manufacturers the whipping boys for
problems that occur in introducing com-
puters in a classroom setting. Manufac-
turers of hardware and software do not
develop educational products from com-
pletely altruistic motives. But their record
of providing goods and services to the
educational community deserve much
better than the kick in the teeth received
from the Carnegie Foundation.

John Boddie

Specialized Computer Software
213 Aronimink Dr.

Newark, DE 19711

Coping with Radlation

Having spent a number of years in
front of a CRT monitor, I thought that I
had experienced all of the evils that could
befall a computerist. I felt that I must
have a natural immunity to all of those
vagaries described by workstation oper-
ators and CRT watchers. I had con-
sidered that these persons might be suf-
fering from galloping hypochondria. It
also had crossed my mind that they were
trying to build a case for a massive class-
action lawsuit against the inventors of the
CRT (look out, heirs of J. J. Thomson,
Dumont, et al). Maybe they were look-
ing for lifelong employment-disability
benefits.

Last week, during a massive data-re-
search effort, I had occasion to spend two
days in front of a microfiche reader. The
results during the first day were interest-
ing and possibly worth consideration by
all who use CRT terminals or worksta-
tions:

After finishing seven hours, I had
burning eyes, a tenseness in the shoulder
muscles, a mild headache, an uneasiness
in the lumbar region of the back, a dry-
ness in the throat, a feeling of uneasiness
as | left the parking lot, severe stress,
fatigue, and irritability during the free-
way commute to home. After dinner at
home, 1 experienced definite eyestrain
while reading the evening paper, a dis-
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Introducing the First 2.5 Mb
Minifloppy Drive.

Isn'tit 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-megabyle
hard disks. And that's not the limit. In fact, there
1S no imit. 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-

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

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

Always a step ahead.

dard internal drives also, so you don't have to RanaSYSta NS
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Hello, information.

Or, how the IBM Personal Computer can bring you the world.
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There'’s a world of information just
waiting for you. But to use it, study it, enjoy
it and profit from it, you first have to get at it.

Yet the facts can literally be right at
your fingertips — with your own telephone,

a modem and the IBM Personal Computer.

Plug into the network.

The modem that plugs into your
phone takes the codes your IBM Personal
Computer understands and turns them into
signals that can be transmitted over the
phone lines.

On the other end of the phone lines

are independent information services* ready
for you to access from your home,
school, lab or office. So, in minutes,
you can tap the resources of over a
thousand data bases —and plug
into a world of possibilities.

Something for everyone.

At home, for example, you
can shop through an electronic
catalog. Access mortgage
amortization and tax depreciation
schedules. Study the wines of

France, the foods of Italy. Find

And play hundreds of games.

At school, you can bring
news into the classroom —as 1t
happens. You can teach and learn
with facts about everything from

property to sell, rent, swap or share.

phrase origins to plane geometry. You can
also tap instructional courses and learn how
to program the very IBM Personal
Computer you're using.

In the lab, you can call up a wealth of
mathematical and statistical programs or
retrieve scientific and technological data.

In the office, you can plug into the
commodities market. Read abstracts of
leading publications. Even get census
figures to see who's in your major market.
And when you're planning a business trip,
your IBM Personal Computer can provide
airline schedules and car rental information,
as well as tell you what the weather is and
where the best restaurants are.

Calling all computers.

And these outside data bases aren't
your only information link, either.

With assigned passwords, you can
also have access to data that’s stored in
your company’s IBM minicomputer or
mainframe via your IBM Personal Computer.

You can even exchange a sales forecast
with a manager two floors down or two
thousand miles away — one IBM Personal
Computer to another.

So the IBM Personal Computer really
can let you call the world. But there’s one
call to make first. For more information on
where to buy the IBM Personal Computer,
call 800-447- 4700 In Alaskfl or Hawaii,
800-447-0890.

The IBM Personal Computer

A tool for modern times

ilable by subscription at addicional cost, and are not supplied by 1BM.

* Information services are a

Circle 220 on inquiry card.
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magine a single board computer with all the features you need. A
quiet, multifayer board that wouldn't need to be plugged info an expensive
external bus. :

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

Powerful ™ features include:

Z-80* CPU running at SMHz

Up to 32K of EPROMS/EEPROMS

Up to 1 megabyte of DRAM with parity

Fiexibte, mapped Memory Management system

DMA controlier

Four serial ports, baud rafes programmable (RS-232, RS-422)
Clock Calendar Chip and CMOS RAM, batfery backed up
Counter Timer

Floppy disk confroller

SCSI/SAS| hard disk Inferface

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 avallable.

™ does more. We desligned
™ after years of consulting to success-oriented companies; we
guided them from good Ideas to finished products on the market. Today,
we custom-design boards, interface systems, and software - in short, we
offer unparalleled support.
We hope you have a question. Call Ken Clark today at
. Ask what's on board at i

w

Clrole 42 on Inquiry card.

*Z-80 Is a registered trademark of Zilog.
°*CP/M, CP/M Plus, & MP/M are registered trademarks of Digital Research Com.

Letters
tinct backache, indigestion, and a head-

ache which got worse when [ went to bed.

The next day I took a pitcher of water,
drinking glass, and pocket calculator with
timer-alarm into the microfilm and fiche
room and took a break every 15 minutes
for a swallow of water. I made a point of
correcting my posture and taking several
deep breaths everytime I changed a fiche.
A little isometric game also helped to
reposition the muscles on my frame. |
used a pair of dime-store reading glasses
which moved my point of focus out to 24
inches instead of the 16 inches I use for
reading and desk work. These placed me
at a better position in relation to the
screen. Using these tricks, 1 was free of
the symptoms of the previous day.

Is there anyone who knows how much
low-level radiation is emitted by a 150-
watt, incandescent projection lamp?
Paul M. Hine
Engineer, Q.E.D. Systems Inc.

1525 Standlake St.
San Diego, CA 92154

Formatting Rainbow 100
Disks

I recently bought a DEC Rainbow 100
Personal Computer, but 1 was disap-
pointed by the lack of a program to for-
mat disks. After a little search, 1 suc-
ceeded in writing one myself.

Last month I read some complaints
about this problem, so I am offering my
Format program to other Rainbow 100
users for the nominal charge of $50
(media, copying, and postage included).
Paolo Prandini
Viale Europa, 72/G
25100 Brescia
Italy

In Praise of the TRS-80
Model 100

I enjoyed “The Radio Shack TRS-80
Model 100” by Mahlon Kelly (September,
page 139). I have traveled with the Model
100 for the last six months, through seven
countries. It is all that it is reputed to be.
I have hooked this box to just about
everything available; it has yet to let me
down. I have even used it as a limited
datascope. With a few more pins on the
RS-232C bus connected, we could have
the first truly portable model.

William N. Carter
514 48th Ave.
San Francisco, CA 94121

Circle 169 on inquiry card. s
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Now You Can Go
S\nftly and Painlessly
into Computer Technology
With the First and Only ™
Totally Interactive Learning Sys
in the World.

Learning with
4 Space Age Speed
Fastrain ¥ takes the learning process on a rapid
ride 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
difference. Sight, sound and hands-on application will guide you
through the learning process as you operate your computer. Audio

cassettes as well as diskettes provide guidance, as the Fastrain™ and
you interact with the computer and synchronize what you see with what
you hear at whatever speed is 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 let you know when to respond, informs

you of correct and incorrect responses, and even gives you the answers when you need
them. A brief quiz at the end of each lesson is carefully designed to increase your retention
and measure your progress.

The Complete Learnln? System

With the Fastrain™ unit you get anvinterconnecting cable to plug into your computer, and the learning
package of your choice containing audio cassettes and diskettes. it's ali you need to get on the Fastrain *

and make high-tech life easier with an idea whose time has come.

\

P.O. Boa 673, Waitham. MA 02254 A
| (617) 891-6602 - 1-800-343-1813
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Letters

Letter Shows Mathematical
Nalvete

G. M. Harding's letter (September,
page 10) labeled ‘‘Bug-Free But Meaning-
less’’ is itself meaningless. Harding at-
tacks the notion of the utility of the
methods of calculus to analyze economic
data "'in the same way as a continuous
function in mathematics.”” Harding
seems to believe that because, on a very
small scale, the events from which
economic indices are derived are not dis-
crete, the methods of differential and in-
tegral calculus are therefore invalid and
cannot be applied.

This is mathematically naive, as anyone
who has studied the science of statistics
will be aware. To give a simple example,
suppose one takes a coin and tosses it a
given number of times. The probability
that the coin will come up heads can be
exactly determined by calculating the co-
efficients of the binomial expansion of the
same order as the number of tosses.
When the number of tosses in a run be-
comes large, however, this calculation
can become tedious, and in this case the

Gaussian approximation (the familiar
bell-shaped curve) is generally used. It is
easily shown that the larger the number
of tosses in a run, the more closely the
probability distribution is modeled by the
continuous Gaussian function.

On a more complex level, there is the
treatment of the problem of a quantum-
mechanical gas in a periodic lattice (a
problem of some interest to computer
science, for it is the understanding of this
that led to the development of semicon-
ductor electronics). The physical system
is constrained to have discrete energies
and momenta, which are thought of as
points in a multiple-dimensioned ‘‘phase
space.”” The calculation of certain impor-
tant quantities, such as the number of
available states the system may occupy,
is simplified by assuming for purposes of
calculation that the available states form
a continuum whose volume can be cal-
culated geometrically. Again, a large
number of available states will entail that
the difference between the true number
and the number calculated by this means
is insignificantly small.

Statistical mechanics may seem a far

cry from econometrics, but the math-
ematics that goes into them both is the
same mathematics. Harding may choose
to believe that the math is invalid, but the
silicon chips in computers will continue
to function as predicted by quantum
statistics, and this is not a reasonable criti-
que of modern economics.

Another remark Harding makes is that
“even if” this sort of reasoning is accept-
able, identifying the effects of certain
events in time series of economic data is
not reasonable. Although not entirely
wrong, Harding is far from correct. It is
possible to see structures not inherent in
the data, structures that appear, perhaps,
as an artifact of the analysis technique ap-
plied. However, there are methods of in-
ferring the significance of statistical
results. A savvy user of these methods is
capable of discerning whether the results
of a study are meaningful or not. Judg-
ing from the level of statistical literacy in
the letter, Harding is not capable of mak-
ing such discernments.

Alan L. Bostick
6400 Latona Ave. NE
Seattle, WA 98115 m

GRAPHICS-PLUS is a field installable enhancement board for

GRAPHICS-PLUS

an enhancement

For Z19 Terminals

from

Northwest Digital Systems

e Tektronix? 4010 Compatible Graphics

¢ 512 Horiz by 250 Vert Resolution

* 80/132 Col and 24/49 Line Text Displays

» Seven Page Off-Screen Text Memory

e Menu-driven “Plain English" Set-up Mode
¢ 16 Programmable Keys- 128 Chars Each
¢ Optional Hardcopy Port

the popular Zenith! Z19 video terminal adding many power-
ful features found only on terminals costing much more.

GRAPHICS-PLUS provides Tektronix2 4010 compatible vector
drawing graphics, VI1003 compatible 80 and 132 column
display formats, off-screen scrolling memory, program-

mable function keys, “Plain English” menu-driven Set-up

mode, and a host of other enhancements. Instailation can be
accomplished within 16 minutes using only a screwdriver.

32 December 1983 © BYTE Publications Inc.
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* Simple Field Installation

GP-19 Upgrade for Z19 TermInal
219 Terminal With GP-19 Installed S

1 T™M Zenith

2 T™M Tektronix

3 T™ DEC
849

1495

Northwest Digital Systems
P.O. Box 15288, Seattle, WA 98115 (206) 362-6937

Circle 319 on inquiry card.
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IT IS BETTER TO
OWN A GRIZZLY™
THAN TO CURSE THE
DARKNESS.

th

e
brizziy-

(&4
t!\’”i”oagaa,d

b DA

N S

It’s a warm, fuzzy feeling to know that when the dark thoughts of power failures and voltage
sags invade your peace of mind you have a friend that will let you grin and bear it.

The Grizzly™ is standing behind you with battery back-up, surge protection and noise filter-
ing. It's nice to know that when the lights go down low this uninterruptible power system will
give you immediate full power while it warns you with a sonar
alarm, giving you twenty minutes to shut down and avoid data loss.

To back up your back-up, anything you plug into The Grizzly is
insured for $2,500.

So go with a Grizzly (200 watt, 500 watt or 1000 watt). Just plug
it in to any standard outlet, switch it on, and you have all the power
of the king of the forest and all the security of your old teddy bear. 55 g «7a " \Watham, MA 02254

With The Grizzly there is no longer any reason to be afraid of (617) 891-6602 o 1-800-343-1813
the dark! Circle 170 on inquiry card.

DON'T PLUG IN WITHOUT US.
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SIEMENS

We've rattled
the competition,
without making
a sound.

The silent PT-88 jet printer...
from Siemens.
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Since its recent introduction, our new ultra- It doesn't shriek. It doesn't screech. That'’s good
silent PT-88 jet matrix printer has drawn a lot of  news for anyone who can genuinely appreciate
attention not only for what it does, but also for  a quiet working environment and the improved
what it doesn't do. efficiency and productivity that result from it.

) , t's bad news, however, ition.
Sure, it has all the progressive features that | el

can provide definitive operating advantages. Before you make a final decision on a printer

Features like our “drop on demand” jet and your own printing requirements, find out
printing system that ensures consistent, high  how much you can get with the ultra-silent
quality character formation...high speed PT-88. For complete information, contact:
(150 cps)...full graphics Siemens Communication
...tractor or single-sheet Systems, Inc.
plain paper feed... Anaheim, CA -
downloadable character (714) 991-9700
sets...minimal moving
parts...8 resident user- @&TZ%BSQ
selectable character y
sets...and self-test Chicagpo, IL -

, Boston, MA -
Now, as for the things (617) 935-2234
the PT-88 qoesn't do. \ New York NY -
Because itoperatesat | (516) 752323

50 dBA or less, you'll
quickly notice that our
printer doesn't clang.

Circle 366 on inquiry card.
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Ciarcia’s Circuit Cellar

p—— ———
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Photo 1: Your computers and other electronic equipment are vulnerable to disturbances transmitted through the power line. Most of the
components necessary for transient and noise suppression can be purchased from Radio Shack. Shown here are a commercial EMI/RFI line
filter made by Corcom and two General Electric metal-oxide varistors.

Keep Power-Line Pollution
Out of Your Computer

A visitor once called the Circuit
Cellar my mountaintop wilderness
retreat. Since he lived in the center
of Manhattan, the few oak and birch
trees around my house seemed to
him like a forest, and because he
could view scenery further away than
a block or two he must have felt like
he was on Mount Whitney. Well, my
area is one of the higher points in
Connecticut, but that isn’t very high.
It's barely a prairie-dog mound to
someone from Montana.

Life in a rural location has its
special pleasures. I get to plow the

36 December 1983 © BYTE Publications Inc.

by Steve Ciarcia

snow from my own driveway, trim
back the ever-encroaching foliage and
rake the leaves, pile four cords of
wood for the stove each winter (see
reference 1), fight off the local animal
population, and spend large sums of
money repairing damage done to my
electronic equipment by electrical dis-
turbances.

This last item is the only one that
really annoys me. Every year I can
count on experiencing some equip-
ment failure attributable to an exter-
nal electrical impulse, usually com-
ing in through the power line. For

wwWw americanradiohistorvy com

three years, just like clockwork, the
first thunderstorm in June wiped out
a DECwriter II terminal connected to
one of my computers. After the first
two times of spending a few hours re-
placing blown chips, I got smart and
installed sockets. (Now I even know
in advance which chips will be
blown.) Last summer I kept the
printer unconnected when 1 wasn't
using it.

But the elements were not to be
denied. During an August thunder-
storm, lightning struck my house. |
can't say for sure where the bolt ac-
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An expensive lesson produces the cheapest Circuit Cellar project yet

tually hit (there were no burn marks
or other visible clues), but I suspect
the point of entry was the power line.
I remember seeing an indistinct flash
of light, hearing a tremendous crash,
and then standing in darkness. My
assistant Jeanette saw a bright blue
glow behind one of the computers.

Such a tremendous power surge is
not kind to semiconductor-based
equipment. The casualties included
one computer, one video camera,
two video monitors, a microwave
receiver, and probably several other
assorted items I haven't found yet.
The damage did not include the
DECwriter (safely unplugged since
May), but it was over $3000.

In December, thunderstorms are
not an immediate threat, but as I
write this in early September the
memory is still fresh and I still have
a month of potentially violent
weather to contend with. I am forced
to consider some defensive mea-
sures. Perhaps by relating my ex-
periences I can save you from a
similar fate.

Of course, lightning isn't the sole
cause of electrical disturbances; you
don't have to wait for a thunderstorm
to be a victim. Many kinds of trouble
can be ducted into your computer
through the power line.

In the January 1981 Circuit Cellar
article (reference 2), I wrote about
electromagnetic interference (EMI)
and radio-frequency interference
(RFI). This month I'd like to pick up
the saga by describing other forms of
electrical pollution that occur on
power lines. Afterward, I'll describe
a few simple, inexpensive means of
dealing with them.

The Power Line:
A Hostile Environment

The lines leaving your local utility
company’s generating plant carry
electrical power that in most respects
is pure, smooth, and constant. How-
ever, as the power is routed through
the distribution network, it comes

Copyright © 1983 Steven A. Ciarcia.
All rights reserved.

under the increasing aberrant in-
fluence of external forces and the
connection or shedding of electrical
loads.

Your susceptibility to these aberra-
tions depends on your location in the
distribution system. If you are close
to the power plant, you should have
relatively few, with the low source-
impedance of the generator and short
distance of the transmission line
limiting the influence of external
forces. But rural customers at the end
of the line usually experience the full
effect. While the utilities try to
distribute power evenly, the presence
of a large-scale user of electrical
power along the line between the
generator and you can greatly affect
the quality and quantity of the power
you get.

If you own a personal computer,
you should be concerned about the
quality of the power you feed it.
Power-line irregularities cause prob-
lems for computers and other digital
equipment because certain kinds of
extraneous electrical pulses can be in-
terpreted as data or instructions,
causing errors in operation. You face
hazards every time you plug in a
piece of electronic equipment, but
there are certain precautionary
measures that can protect your
computer.

The degree of sensitivity depends
somewhat on the type of equipment
and the type of disturbances. As the
operating speed of digital equipment
increases, its tolerance to power-line
pollution lessens. High-speed pro-
cessors and memory components are
susceptible to fast transients.
(Dynamic memories, which must be
periodically refreshed, are particular-
ly susceptible.) Disk drives and dis-
plays, on the other hand, are more af-
fected by lasting surges and sags in
operating voltage.

Common Sources of Woe
Electrical power-line disturbances
can come from either natural or man-
made sources. Of the many ways the
power line can be disturbed, the
several varieties of voltage fluctuation

www americanradiohistorv com

most often cause problems with com-
puter equipment. These fluctuations
can be categorized by source and
severity, as follows:

Blackouts. A blackout is a total
power outage—the voltage goes to
zero. Obviously if no alternate source
of power is available as a backup,
computer equipment will be severe-
ly affected, and data will be lost.
Blackouts generally affect only a
small number of utility customers
(fewer than 5 percent) during a year
and generally last less than 10
seconds.

Brownouts. A brownout is typical-
ly a corrective action taken by the
utility when power demand exceeds
generating capacity. The utility
reduces the output voltage from a
nominal 120 V (volts) by 5 to 15 per-
cent. When the voltage is thus re-
duced, the resistive load presented to
the generators by the distribution
network consumes less power.

Generally speaking, most con-
sumer and industrial equipment
designed for use in North America
functions properly when supplied
with current within the range from
105 to 130 V. But when operating at
either extreme, the equipment is
more vulnerable to disruption from
some other power-line anomaly. For-
tunately, power companies rarely
reduce the voltage by more than 7
percent.

Voltage transients. The phenom-
ena of voltage transients include
surges of voltage above the specified
normal, voltage sags below, and in-
stantaneous voltage spikes that leap
far above the nominal levels.

Surges and sags are long-duration
events occurring at some point in the
distribution network when electrical
equipment is routinely turned on or
off nearby. The magnitude of the
surge or sag depends upon the size
of the load being removed from or
placed on the network.

Sags are often produced by the
turning on of electric motors, which
have high starting currents. (You've
probably noticed lights dimming
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How It Starts

As the electric charge builds up in a
cloud, the electric field in the vicinity of
the charge center increases to the point
where the air starts to fonize. A column
of ionized air, called a pilot streamer,
begins to extend toward the earth at a
velocity of about 100 miles per hour. After
the pilot streamer has moved perhaps 100
feet to 150 feet, a more intense discharge
called the stepped leader occurs. This
discharge inserts additional negative charge
into the region around the pilot streamer
and allows the pilot streamer to advance
for another 100 to 150 feet, after which the
cycle repeats. As its name indicates, the
stepped leader progresses toward the earth
in a series of steps, with a time interval
between steps on the order of 50 microsec-
onds.

In a cloud-to-ground flash, the pilot
steamer does not move in a direct line
toward the earth but instead follows the
path through the atmosphere where the air
ionizes most readily. Although the general
direction is toward the earth, the specific
angle of departure taken by each succeeding
pilot streamer from the tip of the previous
streamer is unpredictable. Therefore, each
100- to 150-foot segment of the stroke will
likely approach the earth at a different
angle. This changing angle of approach
gives the overall flash its characteristic zig-
zag appearance.

As a highly ionized column, the stepped
leader is at essentially the same potential
as the charged area from which it origi-
nates. Thus, as the stepped leader ap-
proaches the earth, the voltage gradient
between the earth and the tip of the leader
increases. The increasing voltage further
encourages the air dielectric between the
two regions to break down.

The important element in lightning protection is the lightning rod, a pointed shaft of cop-
per to which a half-inch copper cable is fastened. The cable in run down the side of the
building, where it is clamped to an 8%:-foot copper-plated steel rod driven into the earth.

Attracting Lightning
Objects extending above their surround-

The rod system pictured here costs $150.

How Lightning
Strikes

A lightning flash is characterized by one
or more strokes with typical peak currents
of 20 kA (kiloamperes) or higher. In the
immediate vicinity of the stroke’s impact
on the earth, hazardous voltage gradients
exist. It is difficult to establish a definite

grounding-conductance value necessary to
protect equipment and personnel. The cur-
rent in a lightning strike is so high that
even 1 ohm of resistance can theoretically
produce hazardous potentials.

When lightning strikes a building un-
protected by a lightning rod, the stroke
seeks out the lowest-impedance path to
earth (most likely through the electric wir-
ing or water pipes).

ings are likely to be struck by lightning.
Thin metallic structures, such as flag poles,
lighting towers, antennas, and overhead
wires, offer a very small cross-sectional area
relative to the surrounding terrain, but
ample evidence exists to show that such ob-
Jects apparently attract lightning.

The ability of tall structures or objects
to attract lightning serves to protect shorter
objects and structures nearby. In effect, a
tall object establishes a protected zone
around it; within this zone, other struc-
tures and objects are protected against direct
lightning strikes. As the height differen-
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tial between the shorter surrounding ob-
jects and the tall one decreases, the pro-
tection provided to the shorter objects
decreases. Likewise, as the horizontal
distance between the tall and short struc-
tures increases, the protection afforded by
the tall structure decreases.

Lightning Rods

A protective device that makes use of this
phenomenon is the lightning rod, shown
in photo. Generally just a sharp copper
spike, the lightning rod is attached to the
highest point on the structure to be pro-
tected. When lightning strikes, the current
is shunted directly through a heavy cop-
per wire from the rod to a grounding elec-
trode buried in the earth.

Although the duration of a strike is
typically less than 2 microseconds, the
voltage generated is high enough to cause
flashover strikes to conducting objects
located as much as 14 inches away from
the conducting path. For this reason,
metallic objects in close proximity to down
conductors should be electrically bonded to
the conductors.

But circuits not in direct contact with
the lightning discharge path can experience
damage, even in the absence of overt cou-
pling by flashover. Because the high cur-
rent associated with a discharge builds up
s0 fast, large inductively produced voltages
are formed on nearby conductors. Experi-
mental and analytical evidence shows that
the surges thus induced can easily exceed
the tolerance level of many components,
particularly solid-state devices. Inductive
surges can be induced by lightning current
flowing in a down conductor or structural
member, by a stroke to earth in the vicini-
ty of buried cables, or by cloud-to-cloud
discharges occurring parallel to long cable
runs, either above ground or buried.

The Moral

The objective of all lightning-protection
systems is to direct the high currents away
from susceptible elements or limit the
voltage gradients developed by the high
current to safe levels. In a given area, cer-
tain structures or objects are more likely
to be struck by lightning than others;
however, no object, whether man-made or
natural, should be assumed to be immune
from lightning. The voltages that could be
induced by such discharges present a
definite threat to signal and control equip-
ment, particularly equipment employing
semiconductor components.

Power-Line Conditioner Sources
Cuesta Systems Inc.

3440 Roberto Court

San Luis Obispo, CA 93401

(805) 541-4160

Dymarc Industries Inc.
21 Governor’s Court
Baltimore, MD 21207
(800) 638-9098

(301) 298-2629

Electronic Protection Devices
Division CNS Electronics Corp.
5-9 Central Ave.

Waltham, MA 02154

(800) 343-1813

Electronic Specialists Inc.
171 South Main St.
Natick, MA 07160

(800) 225-4876 (orders)
(617) 655-1532

Isoreg Corporation
410 Great Rd.
Littleton, MA 01460
(617) 486-9483

RKS Industries

4865 Scotts Valley Dr.
Scotts Valley, CA 95066
(800) 892-1342

(408) 438-5760

Sun Research Inc.

POB 210

Old Bay Rd.

New Durham, NH 03855
(603) 8597110

Power-Line Filter Sources
Cornell-Dubilier Electronics
Box B-967

New Bedford, MA 02741

(617) 996-8561

Corcom Inc.

1600 Winchester Rd.
Libertyville, IL 60048
(312) 680-400

Curtis Industries Inc.
8300 North Tower Ave.
Milwaukee, WI 53223
(414) 354-1500

Genisco Technology Corporation
18435 Susana Rd.

Rancho Dominguez, CA 90221
(213) 5374750

Hopkins Engineering Company
12900 Foothill Bluvd.

San Fernando, CA 91342

(213) 361-8691

The Potter Company
Division of Varian
POB 337

Wesson, MI 39191
(601) 643-2215

Siemens Corporation
8700 East Thomas Rd.
Scottsdale, AZ 85252
(602) 941-6366

Sprague Electric Company
87 Marshall St.

North Adams, MA 01247
(413) 664-4411

Stanford Applied Engineering
3520 De La Cruz Blvd.
Santa Clara, CA 95050-1997
(408) 988-0700

when an air conditioner comes on.)
Surges are generally the result of net-
work switching by the utility or of a
sudden reduction in demand for
power in the network; during the
period necessary for the utility’s elec-
tromechanical compensation system
to function, an overvoltage transient
condition can exist.

The most damaging power-line dis-
turbance is the high-speed, high-
energy voltage spike. People speaking
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loosely about “power-line transients”
are probably talking about this type
of event. Lasting usually less than 100
microseconds, spikes can be up to
6000 volts. Such high-energy tran-
sients are produced by the switching
off of inductive loads by the opening
of switch contacts, short circuits, or
blown fuses; severe network load
changes; or lightning. Inductive-load
switching accounts for the majority
of spikes.
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When the coil of an inductive load
such as a transformer or motor is
suddenly deenergized, the collapsing
magnetic field must dissipate its
energy, and it does this by placing a
large voltage back into the circuit that
energized it. Let’s examine the pro-
cess in detail.

As the circuit through the inductor
is broken, current in the inductor
continues to flow, charging the
distributed capacitance in the wind-
ings. At some point, the charge
voltage becomes sufficient to leap
across the switch gap as a spark. This
sudden shorting action discharges
the winding’s capacitive charge back
into the circuit until the spark ceases.
This process repeats in a cycle until

Photo 2: You can save approximately $40 on the price of a transient-protected power strip there is too little energy left in the coil
by adding the protection yourself, as demonstrated on the Radio Shack Archer 61-2620 unit. to create an arc across the contacts.
First, unscrew the end plates. The waveform of inductance-gener-

ated transients is oscillatory. For ex-
ample, a contact opening while con-
ducting 100 mA (milliamperes) in a
1-H (henry) inductance will produce
a 3000V spike, assuming about a
0.001-4F (microfarad) stray winding
capacitance.

Whenever you plug in a vacuum
cleaner, hair drier, or other appliance
(even your computer), you could be
creating some potentially serious
transient disruptions for other equip-
ment on the same power line. The
equipment need not even be on the

Photo 3: Open the strip case, exposing the four receptacles and the white circuit-breaker block. ~ S3TR€ WIINg circuit. The sapsdiamae
The three wires conducting power run the length of the strip: black is the hot side, white Of household wiring . often suffi-
is the neutral return, and the green wire is earth ground. cient to couple a transient from one

wire to another (differential mode) or

from the wire to the ground (com-
mon mode).

Lightning is the most violent and
most destructive source of transient
energy. A direct lightning hit is
catastrophic, but direct hits seldom
occur. A more frequent danger is that
a lightning strike on a power line
miles away may result in a thousand-
volt spike rushing throughout your
home. Such hits happen frequently
enough to cause much grief.
(Because lightning is such a signifi-
cant source of transients, I've ex-
plained it in detail in the text box
Photo 4: Using an X-acto knife or similar tool, strip insulation from the wires between the “How Lightning Strikes” A secon-
receptacles (which I number 1 through 4, from left to right) according to the following system: ~ dary, and more widespread, effect of
between 1 and 2, strip the green and black; between 2 and 3, strip the green and white; be-  a lightning hit on a power line is a
tween 3 and 4, strip the black and white. voltage sag over a large part of the
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network as the power company’s
safety circuits compensate for the
spike.)

Electrical noise. Miscellaneous
electrical noise is the final source of
power-line disturbances. It is best
understood as high-voltage high-
frequency interference. Noise in the
range from 10 kHz (kilohertz) to 50
MHz (megahertz) is the most com-
mon cause of computer failures.
Because of its frequency, noise can be
either broadcast through free space
from its source or conducted direct-
ly through the power lines. Digital
electronic equipment is a prime
source of high-frequency noise.

Power-Line Protection

I'm not trying to make you afraid
to plug your computer into the wall
outlet. There are remedies for virtual-
ly all the problems I've mentioned,
although some are more practical for
some computer users than others.

If surges or sags are a constant
problem for you, you can try having
the power company change the tap
on your local step-down transformer
or installing a constant-voltage trans-
former on your premises. These mea-
sures, although expensive, are effec-
tive. If you are plagued by blackouts
or have equipment that should never
be shut down, I suggest that you con-
sider obtaining an uninterruptible
power supply, abbreviated UPS. Using
a UPS gives you confidence in the
quality of your power and effective-
ly isolates your computer from
damaging perturbations. However, a
UPS is also quite costly.

In the case of electrical noise and
EM]I, there are filters and construc-
tion techniques that can be employed
to reduce interference, but a better
answer is to find the pollution at the
source and eliminate it. My article in
the January 1981 BYTE outlined most
methods of filtration and preventive
design. While I'll try not to belabor
the point, a power-line filter is an im-
portant noise- and transient-suppres-
sion device.

The best answer to transients is to
suppress their voltages to a harmless
level, either with filters or a special
category of components called tran-
sient suppressors.

i

AR AT

Photo 5: You can now solder a varistor between each of the stripped wire pairs, mounting
it flat against the back face of the receptacle so that the case will fit together again.

Photo 6: The outlet strip with three MOVs installed provides both common-mode and
differential-mode transient suppression. After you have finished soldering, carefully reassem-
ble the power strip’s enclosure and screw it back together.

Power-Line Filters

A power-line interference filter is
an electronic circuit used to control
RFI and EMI conducted into and out
of equipment. The filter is intended
to provide unwanted interference
signals with a high series impedance
(into the vulnerable equipment) and
low shunt impedance (to ground). It
generally consists of a set of passive
components that act as a mismatch-
ing network for high-frequency
signals—a low-pass filter. The net-
work attenuates RF energy above 10
kHz, while passing the 60-Hz power.

The simplest possible filter is a
single capacitor wired in parallel or
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a single coil wired in series with the
power line. More typically, several
capacitors and/or coils are used
together, connected into different
configurations variously called L, ,
and T filters.

Though containing only a few com-
ponents, such passive bilateral net-
works have complex transfer charac-
teristics that are extremely dependent
upon the impedances of the source
and load. Because you can’t predict
these impedances for all applications,
it is not possible to unequivocally
state that a specific filter configura-
tion will work the same way in two
different environments. But to allow
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Photo 7: For quicker and easier, though incomplete, protection, you can plug your computer
into a simple voltage-spike protector such as the Radio Shack 61-2790. As you can see from
the disassembled unit, the metal-oxide varistor (wrapped in fiberglass tape) is connected be-
tween only the hot and neutral lines (black and white). It has no varistor connection to the
ground lead and therefore does not protect against common-mode transients.

electrical specifications to be mini-
mally compared, however, resistive
source and load impedances of 50
ohms each are generally used.

Two similar power-line filters, even
built with the same circuit topology
and component values, may not per-
form identically; the mounting and
wiring of the filter can be critical in-
fluences on its performance. A
power-line filter is best installed at
the point in your equipment where
the power line comes inside the case
rather than at the far end of a long
cord. The filter's purpose is to at-
tenuate high-frequency signals: this
purpose is defeated if these parasitic
signals can gain access to the equip-
ment by capacitively coupling to the
power cord at a point behind the
filter.

It's not always possible to disas-
semble your computer to add a line
filter, but the best location for a
power-line filter is bolted to the
chassis of the electronic equipment it
protects, or at least in the immediate
vicinity, such as at the power re-
ceptacle.

While you could construct a line
filter using the formulas and designs
from a magazine article, I heartily
recommend that you buy a packaged
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unit instead. The selection is easier
and much more controlled using
commercial line filters (see the text
box on page 39). So much depends
upon component selection and lay-
out that the only way to make sure
power-line interference has been
eliminated is to actually test the filter
in your equipment. A circuit de-

signed according to theory using a
50-ohm assumed impedance prob-
ably won’t work as well as one em-
pirically derived using the actual
equipment and power line.

Transient Suppressors

Protection from the various kinds
of line transients is obtained by sup-
pressing or diverting them. The three
types of circuits most often used for
this are filters, crowbars, and voltage-
clampers.

As I previously alluded, filters com-
prising inductances and capacitances
are widely used for interference pro-
tection, including transients. Since
most transient signals are high fre-
quency, the suppression by a filter is
often effective, provided it can with-
stand the associated high voltages.

Crowbar circuits use a switching ac-
tion, such as turning on a thyristor
or arcing across a spark gap, to divert
transients. But crowbars that incor-
porate SCRs (silicon-controlled rec-
tifiers) and triacs are much too slow
to effectively suppress 100-us (micro-
second) transients. Most often they
are incorporated in low-voltage DC
power-supply output circuits where
overvoltage conditions occur at more
manageable speeds (milliseconds).
Spark-gap devices, which include
carbon blocks and gas tubes, are fast

BT A MAX. TOTAL CURRENT

Photo 8: Some line filters are made to work in specific circumstances. This Radio Shack power-
line-filter strip (stock number 26-1451) was devised to cure interference problems with the TRS-80
Model I computer; it contains two separate LC (inductance/capacitance) interference filters
but no varistors. If you have this strip, I suggest you install some MOVs.
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and effective, but they trigger at re-
latively high voltages, making them
unsuitable as the sole protection for
semiconductor circuitry.
Voltage-clamping devices, on the
other hand, have impedances that
vary as a function of either the
voltage across or the current through
them. The circuit being protected is
unaffected by the presence of the
clamping device unless the incoming
supply voltage exceeds the clamping
level, as would be the case when a
transient hits. The various kinds of
high-speed voltage-clamping devices
include selenium cells, zener diodes,
silicon-carbide varistors, and metal-
oxide varistors. Of these, the metal-
oxide varistors, or MOVs, hold a
significant price/performance advan-
tage and are highly applicable in per-
sonal computing applications.

MOVs to the Rescue

Metal-oxide varistors are voltage-
dependent nonlinear devices that
behave somewhat like a back-biased
zener diode. When a voltage lower
than its conduction threshold is ap-
plied across it, the MOV appears as
a nonconducting open circuit. But if
the applied voltage becomes greater
than this set point (when a transient
hits), the MOV begins to conduct,
clamping the input voltage to a safe
level. In effect, the MOV absorbs the
transient and dissipates the energy as
heat.

An MOV is made of zinc oxide
combined with small amounts of
bismuth, cobalt, and manganese.
The individual zinc-oxide grains form
many p/n (positive-doped/negative-
doped) junctions that combine in a
multitude of series and parallel ar-
rangements. This diversity of micro-
structure causes its nonlinear semi-
conducting characteristics. An MOV
is inherently more rugged than a
single-junction semiconductor device
(a zener diode, for example) because
energy is uniformly absorbed
throughout the bulk of the
component.

The physical dimensions of the
MOV determine its characteristics, its
conduction-threshold voltage varying
as a function of thickness, and its
energy-dissipating capacity varying

(1a) TRANSIENT SUPPRESSOR
LINE IN RECEPTACLES
(I o\ o— g * *
FUSE
3a
MOV .
D—; MoV
MoV
(I . -

Figure 1a: The Radio Shack four-outlet power strip can be easily modified to protect equip-
ment from high-energy power-line transients. Three General Electric VI30LA10A metal-oxide
varistors (MOVs—Radio Shack number 276-570) are connected between the hot, neutral, and

ground wires of the power line.

(1b)
LINE FILTER

LINE IN r————— —]

EMI/RFI AND TRANSIENT SUPPRESSOR

!

=

=

MoV

CORCOM 5vK1
RADIO SHACK 273-100

ALL MOVs ARE GE VI3OLAIOA VARISTORS
RADIO SHACK 276~570

Figure 1b: For added protection against low-energy electromagnetic and radio-frequency in-
terference, the Corcom 5VK1 line filter (Radio Shack 273-100) can be installed in the circuit.

according to volume. MOVs are avail-
able in operating voltages from 6 to
2800 V, with peak current capacities
of up to 50,000 A (amperes). MOVs
respond to transients in only a few
nanoseconds and are relatively inex-
pensive. The chief producer of MOVs
is the General Electric Company.

Protect Your Computer

Large companies sometimes solve
power-line problems by producing
their own power. In the home or
small office, it’s more practical to pro-
tect your computer and peripherals
through comprehensive application
of filtering and transient suppres-
sion.

Most of the commercially available
filtered power strips contain MOVs as
their primary suppression device.
Even those costing $50 or $75 rarely
contain more than $5 worth of tran-
sient protection. By purchasing the
suppression components separately
and installing them yourself, you can
save a lot of money.
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The majority of the projects I've
presented in Circuit Cellar articles
can be built for $50 to $2000, but the
project this month wins hands down
for economy. For the most part, line
filters and MOVs are available off the
shelf, and adequate transient sup-
pression for your computer might
cost as little as $1.59!

You can take two approaches in in-
stalling suppression. If you are in-
terested in protecting only a few
items of equipment, MOVs can be
wired across the AC line where it
enters the enclosures. You can find
the General Electric VI30LA10A MOV
component at Radio Shack for $1.59
(stock number 276-570). This device
is ideally suited to 120-VAC applica-
tions. It has an energy rating of 38
joules (watt-seconds) and will clamp
to 340 V at 50 A within 35 ns (nano-
seconds). Its peak-current rating is
4500 A. (For heavier duties, youll
need to use VI30LA20A or
V130PA20A MOVs.)

(As a rule, if you are going to be
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Circle 239 on inquiry card.

COMPUTERS

PACKAGES: CREATE YOUR OWN
CONFIGURATION. CALL
1BM PC: (in stock) 256k. (2) 320k disk drives. Monochrome Display
& Controller with printer port. C. Itoh F10-40ps letier quality printer.
Dladnosnc & Basic manuals . .$4999
COLUMBIA MPC 1600-1: 128k. (2) 320k disk drives. Amber or
Green video display and conlroller, (2) serial & (1) parallel port. C.
{toh F10-40cps letter qual .(unlr.. and $3000 of Iree soltware$3999
COLUMBIA HARD DISK MPC 1600-4: X1 Compalible 128k.
{1) 320k disk drive. 10meg Hard disk drive. Amber or Green video
display and controlles. {2) senal & (1) paraliel port, C. ltoh F10-
40cps lettes (}alny prinler. and $3000 ol Iree soltware . . . .$5699
COLUMBIA PORTABLE COMPUTER VP: 128k. (2) 320k
hall helght disk drives. Monochrome display and coniraller, (1)

serfal & {1) parallel port. C. Itoh F10-40cps letter quailty printer. and
$3000 of {ree software $3795
EAGLE PC-2: 128. (2) 320k disk drives. monochrome display &
controller. {2) serial & (1) parallel port. OKIDATA 92a near letter
quality printer, with free software S
APPLE lle: 128k, B0 columns display. Amber or Green screen. hall
height disk drive & conlraller. Fan and elfectrical surge protector,
Gemini Star 10x dol matrix printer
CANON AS100 128k. (2) 640k disk drives & controller. cotor dis-
play. (1) parallel port. with color printer 599
DEC RAINBOW 100: 64k, (1) dual disk drive. Monochrome dis-

play. keyboard, MSDOS or CP/M 86 operating system. DEC LASO-
-$37

RA dot matrix printer

IBM PC & COMPATIBLE ACCESSORIES

B4k memory chips .$92
additional disk drives .$450
DOS t.1 $40
$0S 2.0 .$60
Easywriter $165

Visicalc .CALL
dBASE Il $430

PFS report. $133
PES fiter

TK! Solver

WordSlar

MailMerge

Memorex disks

M disks

APPLE lle & COMPATIBLE ACCESSORIES

JAGUAR half height
s

Inves
MICRO-SCI full height
drives .
80 column cards. 8215
80 column with 64k cards $375

$249

Grappler
System Saver Fan.
rdStar

dBASE
Memorex disks
3M disks

PRINTERS

00T MATRIX

C. lich ProWriter 5440

OKIDATA
MICROLINE 823 5440
MICROLINE 92 $499
MICROLINE 93 $789
RIBBONS .$4.99

LETTER QUALITY

C. ITOH

F10-40cps $1199

F10-55¢ps. .$1499

Single sheet feeder . . ..$695

Traclor feed 8215

Ribbons-multistrike . . .$6.99

Ribbons-nylon $7.93
NEC

$1899

GEMINI
STAR 10X.
STAR 15.
RIBBONS

TRANSTAR

T315 COLOR PRINTER .$499

Ribbon $14.95
01ABLO

620 .$999
630 $1999
Single sheel feeder . . $1350
Tractor feed . 3215
Ribbons-multistrike . . .$6.99
Ribbons-nylon $7.99

TIX-1014 .. .. ....... . .$499
SMITH CORONA TP-1 .. 3499

MONITORS

$33
...$129
...$139

3299
3429

TAXAN
RGB |
RGB Il
GREEN

AMBER $169
GORILLA HI-RES GREEN = $99
PRINCETON Graphic Sys. .3665

SOFTWARE

APPLE SOFTWARE

Temple of Apshai

00S Boss

Type Faces

Apple Panic

Chopirfter

Rasler Blaster

Ultima

Microwave

Swashbuckler

Zaxxon .26.95

IBM PC SOFTWARE

ALPHA SOFTWARE
Database .. .99.97
Appte-IBM Cnncin. . .136.75 Pascal/Mt. 270.00
Data Base Manager . .191.75 1US Soltware all in stock

ASHTON-TATE Tim il 302.97
Financial Planner 430.00 MICROPRO .CALL
Bottom Line Strtgst. .250.00 Microsofl Multiplan. = .175.00

EPYX Crosslalk 125.00

VISICORP soltware

Visicalc/Visifile/Visiword. Too
Chomp 2.9 Low to Mention CALL

INFOCOM Zork iAlsill. . .79.00

ACCESSORIES: Furniture, Modems, Cables, Dlsk Cases

Sargon Il 24.97
MICROPRO products
WordStar/MailMerge/SpeliStar
CalcStar/DataStar/InfoStar
LOWEST PRICES .CALL
MILTON BRAOLEY educational
software. All about Division.
Fractions, Commas, Words.
We have them all . .. ... CALL
Pie Writer lle .99.97

DIGITAL RESEARCH
CP/M 86.

Temple of Apshai . .26.95
Crush, Crumble &

1265 Broadway at 32nd St. New York 10001
For Orders Call

8002213160

For Information Call 212 e 725 ¢ 1234

OPEN 7 DAYS. BAM-BPM FOR PHONE ORDERS
VISA. MasterCard Welcome  Mimmum Order S50
$2 50 Service Charge For Orgers Under $50
Mimmum Shipping $4 95 « Over 3 Ibs Add § 50 per Ip
Not responsibte tor Typo Errors ar Manufacturers Price Changes
Quantilies Limited
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working inside the equipment you
should also install line filters. You can
buy Corcom type-5VK1l 5-A RFI
power-line filters at Radio Shack for
$11.95 (stock number 273-100). These
units, like the one shown in photo 1,
are adequate for most consumer ap-
plications and fit in very nicely with
existing equipment.)

The easier alternative is to modify
a regular power strip to include tran-
sient suppression. Radio Shack’s 4-
outlet strip (number 61-2620, costing
$15.95) is perfect for this application.
Merely open it up and instalil three
MOVs, as demonstrated in the series
of photos 2 through 6, connected as
shown in figure 1. One MOV is in-
stalled directly between the black
(hot) and white (neutral) leads, the
second MOV is connected from the
black lead to the green (ground) wire,
and the third from the white to the
green. While you might squeak
through by installing one MOV
across the line, complete common-
mode and differential-mode suppres-
sion requires three MOVs. (Photo 7
shows a commercial adaptation of the
simplified scheme.) The price for all
the parts of the protected power strip
is $20.72. If you were to buy a larger
power strip or build your own distri-
bution box, you could also add a
power-line filter. And if you have a
filter strip already on your computer,
you might want to check its degree
of transient protection (see photo 8).

An Ounce of Prevention . . .

This project may not seem very
exciting. I didn't find the idea very
exciting, either, until the flash and
subsequent smoke coming out of my
favorite article-writing computer pro-
vided all the excitement I'll need for
months. Most of the $3000 worth of
damage I had was for equipment
plugged into a single circuit, some of
it on the same power strip. I had
always known the protective value of
MOVs, but I thought it wouldn’t hap-
pen to me. A few dollars’ worth of
parts could have saved a lot of ag-
gravation.

Voltage spikes and power-line dis-
turbances aren’t always the result of
storm activity. Transient-caused
equipment failures can happen any-
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time. The events I've described just
served as a catalyst for presenting the
subject. And even if lightning never
hits you, you should know that many
of the new computers I have been
evaluating this year have shown an
increased sensitivity to external in-
terferance, including power-line
glitches. You wouldn’t want to find
your new computer rebooting sud-
denly at a critical point or discover
the memory to be scrambled after
you plug in a printer on the same
outlet. Transient suppression con-
stitutes an ounce of prevention. You
can spend thousands for the cure.

Next Month:

A new integrated circuit from National
Semiconductor permits an intelligent
video-display terminal to be built from
only 21 chips.®

To receive a complete list of Ciarcia’s
Circuit Cellar project kits available from

the Micromint, circle 100 on the reader
service inquiry card at the baclk of the
magazine.

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

shipment within 7 days from receipt -—;—EM o C . l

of order.) =

SpeeDemon ™ ® Costs only $295.

Circle 278 on inquiry card. .. :
Dealer Inquiries Invited

Appleis aregistered trademark of Apple Computers, Inc. VisiCalc is a registered trademark of VisiCorp,Inc. DB Master is a registered trademark of Stoneware, Inc.
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Out of the West con

Just in the nick of time!

A six-pen graphics plotter
that’s more compatible...
uses more software...
and costs only $1095.

The Sweet-P"Six-Shooter.

YahHOOO!

Picture it six-color presentation-
quality graphics taken right off
your spread sheets or DILF files,
and perfectly reproduced on
paper or overhead transparency
film.

a TUEY

Graphs of all kinds—bar, pie,
line, scatter or surface. Quick-
read graphs that make their
point a lot faster than columns
of numbers.

Graphs prepared in minutes.
For pennies.

Fine, you say. Any quality plot-
ter can do that, right?

Right.

The big difference is, this qual-
ity plotter costs only $1095.

Another big difference is the
people who make the Six-Shooter.
Enter Computer, Inc. The Good
Guys from out of the West who
brought you Sweet-P The

Personal =
Plotteer p

The Sweet-P was a real trail-
blazer. In fact, the competition is
still trying to catch up to it.

Now the Good Guys have got
‘em on the run again with the
Six-Shooter. It's really loaded.

You’ll save a bundle!

For $1095, you get a plug-and-go
plotter with six pens, not just two.

Mounted on a revolver-like
cylinder, they change automati-
cally in a fraction of a second.
No duds, either. The Good Guys
supply the pens, too.

The Six-Shooter 1s desk-top size,
but the plotting area expands
from 8%" x 11" to 11" x 17" (engt-

neers, take note!). The name
may sound tough, but the
Six-Shooter is really
quite compatible,
With IBM and
Apple.
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es the Six-Shooter.

Six-Shooter Standard interfaces: parailel,

[ele]

Piotter

|-|:|
E.mmp Mode |DJ

Sonal Interface

I_

Mainlrame

With major CP/M-based micros
like DEC and Kaypro. How friendly
can you get?

You can even introduce it to
your network. Switch from par-
allel interface to RS-232 serial
interface and back again...both
ports are provided. The Six-
Shooter will handle it. It'l] also
"eavesdrop” on the line between
your mainframe computer and
any terminal, just waiting for the
right signaltotrigger it into action.

chmmal

Draw your own conclusions
from over 50 software packages.

You can draw on lots of software
to help you.

The Six-Shooter is supported
by one of the largest graphics
libraries available to any plotter.
IBM and Apple plotters mcluded.

Tobegin with, there are Sweet-P
business graphics created for
CP/M and MS/DOS based micros.
Six-Shooter can work with pro-
grams for Apple and the IBM PC,
too. Names like Lotus 1-2-3,
pfs Graph, Graphwriter, BPS,
Chartmaster Civilsoft and
Autocad...to name a few.
What's more, Six-Shoot-
er can work with most
software written for
the H-P 7470, the H-P
7475 and our Sweet-P

Trademarks: Sweet-P, Six-Shooter, Personal Plotier. Enter Compuler,

Model 100. That's a library of
over 50 packages. And growing.
If you still can't get what you
need, let the Good Guys know.
Chances are, we can help you

write the program.

A quick-draw artist...
at 14 inches a second.

That's how fast the Six-Shooter
is. And wait'll you see the high-
resolution quality of the graphics.
The Six-Shooter literally
puts an art department at

your fingertips. Without ;
the delays, the excuses fl i
and the egos. : -

You have a choice of
fibertip pensin 12 colors.
They candraw onpaper or acetate
(for overhead transparencies).
Color-switching is automatic and
lightning-fast. So is pen-capping.

You can even load the Six-
Shooter with rapidograph-type
pens for engineering drawings.
The Six-Shooter will make short
work ofthem. Short. And accurate.

Support your local Six-Shooter.

The Good Guys do. So does
Xerox.

If your Six-Shooter ever needs
servicing, just take it to any Xerox
Service Center. There are over
80 of them throughout

Inc ; Apple, Apple Computers: Auto Cad, Auto Desk; BPS, Business & Professional
Sohware: Chart Masier, Decision Resources; Ciwisolt, Civisolt: CPM, Digital Research;
DEC., Drgital Equipt iter, Graphic Ci icali H-P, Hewletl: Packard: IBM, International
Business Machines. Kaypro, Non Linear Sysiems: Lotus 12-3, Lotus Development; MS/DOS, Micro Solt; pls Graph,
Soltware Publishing

www americanradiohistorvy com

the nation, backing our own
service reps.

Xerox knows Six-Shooters. And
respects them.

And if you need software
advice or assistance of any kind,
callthe Good Guysdirect. There's
a special group of them to help
you match the appropriate soft-
ware to your specific needs.

In California, call them toll-free
at (800) 227-4371. For anywhere
else in the nation, the toll-free
number is (800) 227-4375. ,..-

As for the Six-

Shooter itself, "\

you'll find it prim- o,
ed and ready = '
at your nearest gl e
computer store.

Go for it!

The good guys from
out of the West.

Enter Computer, Inc.,
6867 Nancy Ridge Drive,
San Diego, California 92121.
Telephone (619) 450-0601

Enter Computer.

The Sweet-P Personal

Plotter Company.

See us at COMDEX Booth 1324

Circle 176 on inquiry card.
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BYTE West Coast

Microsoft Windows

A mouse with modest requirements

The desktop metaphor and the
mouse present attractive concepts,
but Apple’s Lisa or IBM’s PC XT run-
ning Visi On exceeds the budget of
the average personal computer user.
Both of these systems require a hard
disk and great quantities of RAM
(random-access read/write memory).
Although the mouse itself is a small
part of the expense, it is a symbol of
this approach to software, and some
computer users have been heard to
mutter, “What price mice?”

Another factor keeping down the
mouse population has been the
shortage of things for them to point
at (or the shortage of applications
software). Until there is a large in-
stalled base of Lisa and Visi On sys-
tems, many software authors will
forgo the expense of developing ap-
plications programs for these sys-
tems. Prospective buyers of personal

by Phil Lemmons

computers, on the other hand, are
unlikely to buy a Lisa or Visi On un-
til more software is available. Apple’s
own software for Lisa is magnificent,
but other applications programs are
only now emerging. Visicorp is mak-
ing a major effort to induce program-
mers to write more for Visi On, but
the requirement of a Unix develop-
ment system is an obstacle to the
smaller software houses and in-
dependent designers. The expense
underlying the Unix development
system is the hardware required to
run it—once again, lots of memory
and a hard disk.

This keeps most of us staring at the
MS-DOS or CP/M command line and
hoping that a sudden fall in the
prices of RAM and hard disks will
open the way to metaphors and mice.
With the introduction of Microsoft
Windows, however, the company

that brought us MS-DOS promises a
mouse-and-window show running
off two 320K-byte floppy disks and
192K bytes of RAM. (More RAM is
required, of course, with each addi-
tional application.) To make Micro-
soft Windows even more attractive to
personal computer users, Microsoft
promises to price Windows “as an
operating-system component—that
is, inexpensively.

The economics of Microsoft Win-
dows will also appeal to program-
mers. Programmers don't need to
buy special hardware or to learn Unix
in order to develop software that runs
under Microsoft Windows —they can
use their own IBM Personal Com-
puters. Moreover, programmers can
take advantage of the ability to
customize windows so that each soft-
ware house retains its own distinct
look within the Microsoft environ-

il.'.]lirmn 3.8
l'!ﬂ {C) by Micrasalt

N ¢

Windde .
BOtoaetIch op typs command jztrif

Delets Gote Help Name Gprions Guit Run

Session Control

Photo 1

48 December 1983 © BYTE Publications Inc.

Photo 2

wwWw americanradiohistorvy com

COMMAND: Copy Delete Goto Help Nane Options Quit Run *
iBdow
Select option or type comeand letter

Session Control
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by John Butler

What makes it possible for Microsoft
Windows to output graphics to different
devices—printer/plotter devices as well as
bit-mapped screens—uwithout changing the
graphics code?

Microsoft Windows works with a device-
independent graphics system called Graph-
ics Device Interface, or GDI. GDI consists
of graphics routines that provide the in-
terface between programs that want to
draw images and different output devices.
The graphics calls from these programs are
not specific to any device. GDI mediates
between the graphics calls and the actual
devices. The calling program may be an
operating-system extension like Microsoft
Windows or an application program writ-
ten in a high-level language.

The design of a device-independent
graphics system like GDI begins with the
definition of an abstract device. The abstract
device is the collection of all the functions
that ultimately will be performed by the
actual graphics devices. (For example,
‘draw a circle” or “change hatch style”
would be functions for devices to perform.)

When a function is called, GDI takes the
function parameters, in abstract-device
terms, and passes them to a logical-device
driver. A logical-device driver is the soft-
ware that translates abstract-device func-
tions into a sequence of device-specific ac-
tions. These actions (communicated
through a physical-device driver) result in
the appearance of graphics on the device.

Device-Independent Graphics Output for Microsoft Windows

The GDI Abstract Device

The design of the abstract device ulti-
mately determines the types of devices the
system can talk to and to what degree the
system will be device independent. To
define the abstract device for GDI, Micro-
soft included graphics commands from the
current ANSIVDI (American National
Standards Institute-Video Display Inter-
face) standard for drawing on plotting
devices. The raster frame-buffer class of
device was included by adding the graphics
functionality from IBM Personal Compruter
BASIC. A screen-dump facility and addi-
tional raster support provide hard copy and
animation capability. GDI’s abstract device
can support any of the usual graphics sub-
routine libraries (for example, SIG-
GRAPH/ACM CORE, 15O GKS, Plot-10)
as applications.

The Graphics Primitives

The language of the abstract device is
made up of “primitives.” The primitives
are the calls to the graphics functions avail-
able at the lowest level of GDI—the level
of the logical-device driver. They are de-
scribed functionally as follows:

*Control Primitives. These primitives ini-
tialize, terminate, and clear the device.

*Qutput Primitives. These primitives
result in the appearance of an actual im-
age on a graphics device. Included are
move, mark, polymark, line, polyline,
polygon, rectangle, circle, arc, text, and

put/get/move bit maps.

eAttribute Primitives. These primitives
describe something about the appearance
of the output primitives. Each output
primitive has a set of appearance com-
mands, including size, color, and style. The
filled-output primitives (those defining
closed areas, such as polygon and circle)
take on additional attributes for the color
and style of the interior. Attribute
primitives are also provided for using color
translation tables and doing high-quality
text.

eViewing Primitives. These primitives
control clipping, relative or absolute coor-
dinates, and absolute sizing of images (to
inches or meters). They define the border
to which output primitives will be clipped.
The viewing primitives also map coor-
dinates from the logical device driver to the
physical device driver and from one coor-
dinate space to another, and they set up
the resolution of the logical coordinate
space.

eInquiry Primitives. These primitives
return information to the application pro-
gram about the current attributes, view-
ing pipeline, and control flags from the
logical-device driver.

GDI provides a language that applica-
tion programs can use to create images.
An application program can create images
without knowing about the characteristics
of the output device.

ment. The same enlightened attitude
enabled Microsoft to resist the temp-
tation to reserve Windows as an en-
vironment for its own applications
programs. Microsoft is making Win-
dows available to a number of appli-
cations software houses, including
some major competitors.

Microsoft Windows is an installable
device driver under MS-DOS 2.0
using ordinary MS-DOS files. Com-
plete compatibility with MS-DOS
means that Windows will at least let
you run any application that runs
under MS-DOS. In the worst case,
Windows will turn the full display
over to an MS-DOS application and
return you to your place in Windows.
“Language bindings” will enable pro-
grammers to write software for

Microsoft Windows in any Microsoft
programming language.

Running Microsoft Windows
Photos 1-13 show a sequence of
operations in Microsoft Windows.
The photos on pages 52-53 show a
variety of machines whose manufac-
turers have adopted Microsoft Win-
dows as an applications environment.
During normal use, Microsoft Win-
dows displays one or more windows,
each with a different application. You
can move the cursor from one win-
dow to another. You can move win-
dows, change their size, scroll, get
help appropriate to the context in
which you are working, and transfer
data among windows. Windows
determines the highest level of data

www americanradiohistorv com

transfer mutually acceptable to the
two applications, with plain ASCII
(American National Standard Code
for Information Interchange) as the
last resort.

The “session-control layer” be-
comes the equivalent of the empty
desktop where you can manipulate
files. The available commands appear
near the bottom of the screen. Nor-
mally, Microsoft Windows will restore
the desktop to the state at the time
of its last use. In photo 1, we start
from scratch.

To see the available applications
programs, you either use the mouse
to position the cursor on the com-
mand “Run” or type the letter “R”
Windows lists all the applications
programs as commands, and you

December 1983 © BYTE Publications Inc. 49
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o{t MSIC]Uemon 5.28

21977 1983 (C) by Kicrosoft
“Nay-83

Bytes free

reate

Psr ght
2

COMMND: Copy Delete Goto Help Nawe Options Quit iy
indow
Select option or type command letter

Photo 3

point at the desired program and
click the mouse to run it. You could
also type the appropriate letter
instead.

In photo 2, BASIC 86 is running in
a large window extending the full
width of the desktop. Because BASIC
86 does all its input/output through
MS-DOS, it can run in a Window.
Microsoft calls such software “co-
operative.” The bottom of the screen
shows the commands available in the
session-control layer. You can use the
session-control layer to run another
program in parallel with BASIC 86.

The first step toward running a pro-
gram is shown in photo 3, where the
cursor points at “Run!” Microsoft
Windows will now display a list of
the programs available.

Photo 4 shows the next application
selected. In this case, the program
that’s run is “uncooperative”that is,

RORD

Session Control

Photo 4

it doesn't do everything through MS-
DOS system calls, sometimes going
beyond the operating system to write
directly to hardware addresses such
as those of screen memory. Microsoft
Windows can't run such a program in
a window and must give it the entire
screen. That is why photo 4 does not

Certain programs can’t
use the mulitiple-
window feature.

show the session-control layer
beneath the display of “Piano.”
Photo 5 shows the transition from
the uncooperative program to a
“smart” one that can live happily in
a smaller window and share the
screen with other programs that take
full advantage of Microsoft Windows.

MICRCSOFT

The smart program is Microsoft
Word. Photo 6 shows two applica-
tions—Word in the upper window
and Multiplan in the lower; both
these programs were written to take
advantage of Microsoft Windows.
Because the cursor is pointing at one
of the cells in the Multiplan spread-
sheet, the command bar at the bot-
tom of the screen shows Multiplan’s
commands. You can move either win-
dow by grabbing its title bar with the
mouse. You could “grow” either win-
dow by grabbing the “grow box.” Al-
though these photos show the title
bar at the top of the window and the
grow box at the lower right, software
developers can put them elsewhere
if desired.

(In fact, Microsoft’s own standard
window has changed since these
photos were taken. The latest version
provides a question mark on the right

Heuristic peasoning is reasoning not regarded as final and strict but as
provisional and plausible only, whose purpose is to discover the solution
f the to use heuristic reasoning.

present problew, He are often obliged
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CoMmaND: Alpha Blank Copi Delete Edit Format Goto Sort
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Move Nawe Options Print
8. Free Multiplan:

Photo 5

part of the title bar. Selecting the
question mark brings help informa-
tion. If you put the cursor on the title
itself, it is replaced by little pictures
that represent what you can do with
the window. The new version also in-
cludes a status line at the top of the
screen and an area for icons at the
bottom.)

In photo 7, Multiplan's window has
been enlarged to show more cells and
more data, and Microsoft Word's
window has been reduced as neces-
sary.

Photo 8 shows both the Multiplan
window and the Microsoft Word
window reduced. (Since photo 8 was
taken, Microsoft Windows has been
adapted to use an automatic resizing
process called “tiling.” Rather than
letting windows overlap or leaving
part of the desktop empty, Microsoft
Windows always gives all the space

Heuristic reasoning is reason-
ing not pegarded as final and
strict but as provisional and
plausible only, whose purpose
1s to discover the solution
of the irgsent problen. Ne are

often obliged fo use heuristic :

PLAN

2
January
$20009, 09

Sales

Photo 6

on the screen to the applications that
are running.)

Photo 9 shows a charting program
occupying a large window at the
right-hand side of the screen. With
the cursor in that large window, the
command bar at the bottom of the
screen lists charting commands. Note

Microsoft Windows
can rescale graphics if

desired.
==L = = ]

that when the window containing
the charting program is expanded by
moving the title bar and grabbing the
grow box, the line graph has been
automatically rescaled (see photo 10).
Microsoft Windows can rescale
graphics if desired.

Photo 11 shows a sample “pop up”

menu for the charting program.
Pointing at the PEN command on the
command bar at the bottom of the
screen has brought the display of the
menu of pen sizes and patterns. You
select sizes and patterns by using the
mouse to point at one of the boxes
shown in each list, then pointing at
the “OK” box (see photo 12). As with
other aspects of the Microsoft Win-
dows displays, programmers can re-
design menus to their own taste.

Photo 13 shows the graph dis-
played in accordance with the in-
structions entered—with a 4 by 4
pixel-pen size and a gray shading.
The graphics capabilities of Microsoft
Windows owe much to the device-in-
dependent graphics system de-
scribed by John Butler in the text box
“Device-Independent Graphics Out-
put for Microsoft Windows” on page
49.

Material $4000. 88)

COMMND: Alpha Delete Entry Format Gallery Help Insert List

Quit Print List Transfer Pen

Chart: | designed for: Screen 1007, Free

Chart: !

Photo 9

Photo 10
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18/ Free
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Some machines that run Microsoft Windows

IBM
Personal
Computer

DEC
Rainbow 100

Apple lle/
Rana Drive
System
with 8086

Eagle PC Burroughs B20

52  December 1983 © BYTE Publications Inc.
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Compagq Portable Zenith Z-100

Texas
Instruments
Professional

Computer

Wang = e . :
Professional B 2 -
Computer : = Ll
._;.' ,'n‘n'n'n' e l,x ﬁq_;, \ '
L e X

A package from
Radio Shack, not to
be opened before
December 1

Honeywell Microsystem 6/10

Computer
Devices
Dot
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@ "”i't.n. Kk
| e “’;‘ l A Columbia
Y’::r' ¥ Data Products

MPC Portable
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Conclusions

Microsoft Windows seems to offer
remarkable openness, reconfigurabil-
ity, and transportability as well as
modest hardware requirements and
pricing. As a result, the desktop
metaphor and mouse, intended to
bring computing power to nontech-
nical people, are finally going to
reach the hands of many such peo-
ple. Barring a surprise product in-
troduction from another company,
Microsoft Windows will be the first
large-scale test of the desktop meta-
phor in the hands of its intended
users.

It is natural to wonder whether
Microsoft Windows' ability to run in
limited memory and off floppy disks
will result in noticeable delays dur-
ing execution. Even Lisa with its
megabyte of memory and 68000
microprocessor frequently asks the
user to wait. Is the ease of use worth
the waiting? Will Microsoft Windows
somehow ingeniously avoid the
problem of delays? The answers to
these questions will shape the future
of mass-market software.

The open approach and the pre-
sentation of Microsoft Windows as an
extension of MS-DOS 2.0 will help at-
tract the horde of programmers nec-
essary to assure acceptable execution
speeds on the IBM PC. Just as
enough programmers working long
enough on enough different ap-
proaches have made the Apple II per-
form feats that once seemed incredi-
ble, enough programmers working
long enough on different approaches
will make applications run fast under
Microsoft Windows on ordinary
hardware. Even if this judgment
proves mistaken, Microsoft’s policy of
openness and low pricing will have
made possible a major experiment in
mass-market software. For many soft-
ware authors as well as users, this
will be the first chance to test an ap-
proach to the user interface that has
hovered just beyond reach for several
years.®

Phil Lemmons, BYTE's West Coast Bureau Chief,
can be reached at McGraw-Hill, 425 Battery St.,
San Francisco, CA 94111.
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Teletek’s
New Combo

Could Make
You A Hero!

The SBC-1I 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-Il essentially combines,
or “sandwiches” two Teletek
SBC-I’s into one board. The SBC-
Il 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 1/0, 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-I!
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 420 on inquiry card
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NEW PRINT FORMATTER

m— 1from CompuViey mum—
FEATURES VPRINTB the perfect companion

Call or write for a complete descriptive

® Right and Left Justified Text of VEDIT or your favorite text editor to : e i ;

. Eeﬁhtmd Text and Underlining provide formatted output to either a printer or brochure of CompuView's software products:

® Varighle Line Spacing disk file. Combined with VEDIT you can now VSPOOL

® Define Independent, Odd or Even have an ideally matched set of word EBA Salisae Pt Sncalee o
Page Header,Footer Titles processing tools. /M Software Print Spooler . . b

® Set Variable Page Width and Length VPRINT is easy o use, requires no VBUG

® St Top and Bottom Page Margins installation, and operates with virtually every
® Varizble Tab Settings microcomputer and printer made. And, it is

Z80 Debugger | . .
® Automnatic or Manual Pagination upwards compatible with the UNIX for- VoM

® (utput Can Be Sent o a Disk matting utility TROFF.
File, or Directly to a Printer DiskandManual ............ $75
Purchased with VEDIT ... ... .. .. $50

Z80) - BOR0 Disassembler

VD[S K Disk Production and File Transfer Program M ODEM_86 CP/M-86 and MSDOS Communicator

Finally, you can solve most of your disk MODEM-86 is the first truly universal telecommunication program

production and transfer problems without READ for the IBM PC, Displaywriter, other popular 8086 computers and many
buying thousands of dollars of expensive [EEEE—- S$-100 systems. A user may access a dial-up mainframe computer,
hardware. VDISK is a unique software package FORMAT capture and store the data on disk, or transfer files back and forth (using
that allows you to produce (Format, Read and ) ' X-ON/X-OFF). Single and multiple files (both ASCII and Binary) may
Write) or transfer virtually all 5 1/4" soft "ﬁ"““:‘ also be transferred reliably with error checking / correction between any
sectored, double density diskettes on an |[EEASRAENEY two microcomputers running MODEM-86 or the popular CP/M
unmodified IBM Personal Computer. Dﬂj _ MODEM4 and MODEM7 programs. The help command, command
You may have already have tried VDISK. Rainbow menu (expert mode turns menu off), and directory display simplify
Chances are that the diskettes you have received Digilog operation.
from many of the well known software (RSl MODEM-86 may be run in baich mode or interactively. This
companies or distributors were made with VDISK. HP 87 software is available for both CP/M-86 AND MSDOS operating systems,
It is a proven and well received product. HP '3}‘ . and will operate, without hardware or software modification, on more
VDISK is menu driven and easy to use. It also |IE"M CP/M-86 computers than any communication package ever before.
simplifies diskette production by allowing all Kaypro II Version for CP/M-860rMSDOS .. ... ............. ... $89
diskettes to be produced on the same machine, in Morrow Versions for CP/M-86plusMSDOS .. .......... ... ... $120
the same manner and with the same simple r[ﬁf“ﬁ}m
commands. il - .
VDISK requires no hardware modifications Ir_jfti” . DD S)/S?PAN CP/M-86/MS-DOS File Transfer Utility
R e Dtrrrn: SYSTRAN is a set of utility programs that run on CP/M-86 systems.

operating system - no other software is needed.

Ty ko be read and wnien Pl Seiko These programs perform basic file operations on MS-DOS disks, transfer
isks can a and written. Plus

files between MSDOS disks and CP/M-86 disks, and several other useful

TR SuperBrai

support for popular hard disks is available. Tl:f;-rid:ul?’ﬂ}l functions. SYSTRAN is distributed as eight command files on one 8"
:/;: can ROW }f\elp 53}":}3’01;.50“: lhrsb?(Pe@e Xerox DD single sxded single fiemity, standard CP/M ﬂoppy disk or on 5 1/4”

ﬁa?e mmdacicmco s l(j)le(:r!eo e l\%gl(pis rti!cr:; u: Zenith 789 floppy dlS!(S. compatible with most CP/M'-86 mini floppy systems.
e :;P()O feeummds{red A tp(Deula Zenith 7100 The minimum hardware requirement is the same as_lhe minimum
150p per ormal. er — requirement for CP/M-86. You must have at least two disk drives. The
glsc?uns art;e1 also avaél:ble). As newfofom are Il'llthr;tm ) SYSTRAN utilities go through CP/M to access a MS-DOS disk so that

eveloped, they may be purchased for only $60 JLERS there are no special requirements for the system's disk controller.
each. DiskandManual . ............................ $120

UNIX & TROFF are registered trademarks of Bell Laboratories, Inc.

CompuView

PRODUCTS, INC.

1955 Pauline, Suite 300 Ann Arbor, Michigan 48103 (313) 996-1299 Telex - 701821
Orders: P.0. Box 1349, Ann Arbor, Michigan 48106
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The Professional’s Editor for Program Development, Word Processing, Source Code Translations

EXPECT A LOTemVEDI

Newest Fealures:

® Horizontal Scrolling

@ Single Key and Conditional Search and
Replace with Pattern Matching

® Easier to Use than Ever

Widely acclaimed as an editor, VEDIT has evolved to
be much more. VEDIT is not only a versatile full screen
editor, its command mode has become a powerful
text-oriented programming language based on TECO.
For the first time you'll be able to perform complex text

Reviewers’ Commenls

‘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.’

Tim Daneliuk, mfoWorld - May '83

‘At present there are three major entrants into
the screen editor category for the PC...VEDIT
is the front-runner for the definitive quality
screen editor.’

Todd Katz, PC Magazine - October, '83

manipulations that are impossible for
any word processor. Just a few
examples of VEDIT'S command
MACro power are:

® Hundreds of tedious search/replace
operations, once performed by hand,
can now be made automatically on
dozens of files without your
intervention.

® VEDIT macros are indispensible
with source code translations. (Ex-
ample ZILOG to/from INTEL trans-
lator macros are included). A com-
plete line of translators will be avail-

able soon.

® An on-line tutorial and mail merge
program, completely written with
VEDIT macros, (source included) is
available as an inexpensive option
--imagine what you can write for your
own applications.

Word processing is a snap with
paragraph formatting, word wrap,
print functions, and VEDIT's un-
matched ‘cut and paste’ capability.

VEDIT cuts programming time in
half - with multiple file handling and
special features for Pascal, PL/1, ‘C’,
Assemnbler and other languages.

VEDIT is completely customizable
-- you configure your own keyboard
layout. Use any function or cursor
key you wish. Plus our total com-
mitment to hardware support ensures
that VEDIT will be perfectly matched
to any microcomputer you are ever
likely to own.

VEDIT is available for virtually every 8080, Z80 or
8086 microcomputer made. To order please specify
your computer, operating system and disk format.

VEDIT - Disk and Manual

CHSrOMIADLE
FULL BLHEE W & IFIGR

Funetion Key

‘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

ext”  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

8080, Z80 or IBM PC.$150

|
CP/M-86 or MSDOS .$195

Manualonly . ... .. $18
On-Line Tutorial . . .$15
Mail Merge .. ... .. $15

CP M B 2 trgstered trademark of Digial Research e MNIUS © 2 tradamurk o Wicrool  18M & 2 traderntask of
Iernational Busises Machuno,  (uokss from ko orh revies Coypeaght 1985 by Pepular Computing. I 2 subsadiasy of
% Communacabons, b . Franuigham. MA  Keproad from infeWorld Quate frem Byie review Copyright 1984 by Bse
Publicatiors, Inc Quotes from Sextant revies Copstight 1985 by Setant Publatung Co - Quotss from PC Magazine revies
Copynght 1983 by I Maganne

CompuView

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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Your desk-top computer system is only a
beginning — plug a low-cost UDS modem
into the RS-232 port and a whole new world
of communications opens up!

UDS modems add a new dimension to
personal computers. For professional use, a
modem permits two-way, hard-copy communi-
cation between home office and branches or
among the branches themselves. Electronic mail becomes
a reality. Sales, cost and inventory updates can be sent
over ordinary telephone lines at economical, after-hours
rates.

When you use your computer for personal applica-
tions, the modem allows you to access up-to-date market
information, receive news and weather summaries, check
airline schedules or even electronically scan out-of-town
newspapers. Long-distance game playing and computer-
age personal correspondence become instant realities.

The wide range of UDS modems includes one that fits
your requirement perfectly. Top of the line is the micro-
processor-based 212 A/D which communicates at 0- 300 or
1200 bps, stores and automatically dials up to five 30-digit
numbers and includes a complete prompting menu and full

COMDEX:

Created by Dayner/Hall, Inc., Winter Park, Florida

.

automatic test capabilities. Yet, with

all these features, it costs only $645.

At the other extreme is the $145

103 LP, offering simultaneous two-way

communications at 0-300bps without an

AC power cord. This unit siphons operating
energy directly from the telephone line!

In between is a large variety of units — many of them
in the LP no-power-supply design and all fully FCC certified
for direct connection to the telephone system.

Don’t be a computer hermit — treat your system to a
UDS modem; then you can reach out and byte someone! For
details, contact your favorite computer dealer or Universal
Data Systems, 5000 Bradford Drive, Huntsville, AL 35805.
Telephone 205/837-8100.

Universal Data Systems

@ MOTOROLA INC.
) Information Systems Group
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Buddy, Can You Spare
a Door Latch?

A lack of spare parts almost causes a crisis at Chaos Manor

My summer has been devoured by
locusts. It’s gone, and I don't know
where it went. Actually, I do: it wasn't
locusts, but our new novel Footfall
(Larry Niven and Jerry Pournelle,
Ballantine Books, January 1985) that
ate my summer; so now I sit here
writing this column while everyone
else in the world is in San Francisco
for the first IBM PC Faire.

I suppose it doesn't matter: al-
though we ordered it two months
ago, our [BM PC hasn't arrived. Since
there’s a ton of unreviewed PC soft-
ware glaring balefully at me from the
far corner of the office, it would be
beyond reason to collect more until
the machine arrives.

I confess we're looking forward to
the machine. I already have a number
of ideas for upgrading it, and I hope
to test a bunch of expansion boards
for it.

Then, too, Mrs. Roberta Pournelle
has written a book on using com-
puters to teach young and/or educa-
tionally handicapped children to
read, and we plan to do the first im-
plementation on the IBM PC, so
we're eager to get started. Once we

by Jerry Pournelle

have it for the PC, we'd like to get it
running on the TI-99 (because it’s a
cheaper machine, and has a voice
synthesizer already integrated to it,
so more schools would be able to
make use of her teaching system at

Logitech’s Modula-2
compiler works on

nearly any machine
running CP/M-86.

lower costs), but, alas, our efforts to

find reasonable programming lan-

guages for the TI have failed.
Anyway, that’s for the future.

Flash

The American Society for Com-
puters in Medicine and Dentistry will
hold a meeting at Honolulu’s Shera-
ton Waikiki Hotel from January 4-8,
1984. Speakers will include myself,
Dr. Larry Weed, whose “diagnostic
programs” have impressed me tre-
mendously, and Marvin Minsky of
the MIT Artificial Intelligence
Laboratory.

Paxzay

WWW aiaokicanradhiahict o

Anyone interested should write Dr.
John S. McDonald, President,
ASCMD, POB 21483, Upper Arling-
ton, OH 43221, (614) 421-8487. The
ASCMD is a nonprofit professional
society.

Hot Tip

I've heard from three sources now
that Digital Research is no longer
supporting CP/NET. It claims it will
have something to replace it Real
Soon Now. The company has also
abandoned several previously an-
nounced modules of GSX, its graph-
ics support package that was an-
nounced with such fanfare at Com-
dex last spring. This has not amused
several equipment manufacturers

who'd invested considerable time in
CP/NET and/or GSX.

Modula-2!

We're running Logitech’s Modula-2
compiler. It works on the Eagle, the
IBM PC, and nearly any other ma-
chine that runs CP/M-86. It comes
with System and Terminal modules
(including source code) that allow it
to adapt to whatever you're running;
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the latest version I have is for the
Compupro 8085/8088.

Because of the pressure of our
novel, I've done little more than play
with the compiler. That changes as
soon as this book is done. I intend to
write some serious code in Modula-2.

The Logitech Modula-2 compiler
works. On the other hand, you'd bet-
ter be a Modula-2 enthusiast. This is
still a language implementation un-
der development, and it lacks a lot of
conveniences. The documents need
work, too. No matter, if you're bent

on getting Modula-2 now, as I am;
but fair warning if you’re a casual
user.

Understand, the compiler works.
There are some significant limita-
tions. No type REAL numbers yet,
and no overflow and range checking
code. Priorities in modules are not
yet implemented—you can program
them in, but they’re ignored. These
are not severe limits for the first ver-
sion of a compiler, and they’ll be cor-
rected soon anyway, mostly before
you read this. (Type REAL, based on

SEATTLE GIVES YOU

SIGNS,

You can unlock new system capabilitics with high-per-
formance S-100 boards from Seattle Computer. All are
IEEE-696 compatible. But, for innovative systems that
demand performance beyond the limits of conventional
S-100 boards. you'll want to know more about these
Seattle Computer products. For example, with our
8 MHz 8086 CPU. you'll be able to build systems
that run faster and consume less power than before.

Take a closer look:

8086 CPU Set: 8 MHz 8086 CPU * CPU Suppont
board includes a console serial port, a second serial
port., Centronics parallel port, vectored interrupt

controller, four 16-bit timers and EPROM monitor
for 8086 « MS-DOS 2.0 plus development utilities

+ 8087 numeric coprocessor is optional

» Single Qty: $595.00

64k Static RAM Fully static design makes inter-
tacing casy * Compatible with a variety of CPU
and DMA devices * High-speed (85 ns) RAMs

operate to 10 MHz with no wait states » 16k
32k. and 48k OEM versions are available
» Single Qty: $495.00 (64k)

Disk Master™ Controls as many as four 8"

and four 5.25" floppy disk drives simulta-
neously, in any combination « Uses 1793
disk controller chip ¢ Can be used with
10 MHz CPUs - Single Qty: $325.00
Multi-Port Serial Card 2- and 4-port ver-
sions are available » These RS-232 ports
operate as cither ““data sets™ or
“data terminals™™ ¢ 36" cables included
« Single Qty: $280.00 (4-port)

$210.00 (2-port)

For the whole story on high-performance
Seattle Computer S-100 boards. call:

1-800-426-8936

Dealer and OEM inquires are invited.

60 December 1983 © BYTE Publications Inc.
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the 8087 chip for terrific speed, will
be available as a test version in
December and for general sale in
February.)

The documents are very rough.
There’s no index, and no tutorial on
how to use Madula-2. You have to
rely on Wirth's book, Programming in
Modula-2, and that’s nearly unread-
able. I'd like to do a good book on
Modula-2 myself; I'd rather have one
to read than have to write it, but I'm
beginning to despair. However, Logi-
tech’s documents are good enough if
you know something of what you're
doing—for example, if you're some-
what used to C or Pascal on micro-
computers.

Modula-2 is still
a language
implementation under
development, and it
lacks a lot of
conveniences. The
documents need
work, too.

There is, for instance, a simple
walk-through for getting “MyPro-
gram” written, saved, compiled, and
operating. Given that example, you
can build up to more elaborate levels.

[ say the Logitech package is a bit
rough, but it’s a little hard to give
specific problems, because as fast as
they’re found, Logitech fixes them.
The company has been really respon-
sive to user reports. Moreover, many
problems aren't all that severe. For ex-
ample, the documents say that if you
compile a source file, the compiler
looks for a default of type .MOD (that
is, if you don’t specify a filename ex-
tent, the compiler assumes one of
.MOD); in fact, though, it doesn't
assume any such thing, and you
must type in FILENAME.MOD,
which is annoying although hardly
fatal.

The compiler is pretty slow, too; it
takes four passes at the code, and
there’s no precompiler to find trivial
errors (such as undeclared variables
and missing semicolons). However,

Circle 414 on inquiry card. =
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In the Hard Disk]ungle
1 rass Clears
a Path
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(X N R N N R N R N A R N R NN AR E RN RRRR] A

Cartrislge tapeftear
45 + 35 Ath

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.I. 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 fl]e-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™ s a registered trademark of 3Com Corp.

PCnet® is a trademark oiOrchId Technology =
IBM® is a registered trademagk of lnlernahonal Business Machines Corp.

o

&/l

o Ly AN\ am@n(‘anradmhlﬂmlv et

dile System

' Follow the Tallgrass path to yourJocal comppter

dealer and-watch your personal computer tranisform -
““into a powerful data processmg system.

-

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

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

New!
IBM-XT Cartridge
Tape Backup

World Headquarters: Tallgrass Technologles Corp./ 11667 W. 90th St
Qverland Park, KS 66214:(913-492-6002 / Telex: 215406 TBYT UR *

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

‘CompuServe £1675W. 8th St. /Vancouver, B.C. V6] 1V2/604-733-7783

European Distributor: CPS Computer Group, LTD
Birmingham, England B276BH /(021) 7073866

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

Tallgrass T

'C'ObmcognOlogles 3 - J
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Pierluigi Zappacosta, president of
Logitech, tells me that in the past
week (August 22-26) it has improved
the speed of the CP/M-86 compiler by
20 percent.

Logitech has also identified a num-
ber of small but important improve-
ments that ought to be made to the
language itself. Logitech, Volition
Systems, and Diser Inc., the three
U.S. publishers of Modula-2, have
agreed on a set of changes and hope
to persuade Niklaus Wirth, Modula-
2's inventor, to approve them. They're
not major, but they will make life a
lot easier for programmers. One
change is type LONG INTEGER, so
that you can handle really big num-
bers. Another is the ability to build
a string by concatenating characters
one at a time; at the moment, string
handling is a bit awkward.

Late addition: Wirth’s comment is
that industry needs standards more
than academia, and he won't oppose
the proposed extensions.

Logitech is also working on a text
editor that will be integrated with the
compiler, much as the editor is in-

tegrated into the compiler in Digital
Research’s Speed Programming Pack-
age addition to its Pascal MT+.
Modula-2 badly needs that feature.

It also badly needs a precompiler.
That is: Modula-2 is case sensitive.
All the reserved words (such as DO
and WHILE and END) must be in
uppercase letters. In addition, vari-
able and function names are case
sensitive. The new-line function is
WriteLn and it must be written that
way; Writeln or WRITELN won't do.
That's not a bug, it’s a feature. It's not
a feature whose value is self-evident,
although I'm beginning to under-
stand its purpose. In any event, I'm
writing a kind of precompiler, a sort
of very primitive cousin of the C lan-
guage’s lint, which will look for silly
errors such as missing semicolons,
and also check for reserved words in
the wrong case, and WriteLn and
WriteString not spelled funny, and
such like. Writing it is instructive: it’s
really a simple thing to do, and add-
ing features to the program turns out
to be very easy. Obviously I'm writ-
ing the program in Modula-2.

There’s a whole lot to like about the
Logitech implementation of Modula-2.
For example, the company gives the
source code for the Terminal and Sys-
tem modules, as well as a whole
bunch of others. The library is quite
extensive.

Despite my enthusiasm, [ don't ad-
vise beginning programmers to buy
Logitech Modula-2 for their CP/M-86
or IBM PC-DOS systems just yet.
Wait a couple of months until it gets
the bugs out.

You should also give Logitech a
chance to polish up its documents.
It’s worth half your sanity to try to
figure out how to open, close, read
from, and write to CP/M files. The in-
formation is all there, in comments in
the source code for the Library
module FileSystem; but, alas, there
are no examples, which almost drove
me nuts when I tried actually to use
the code.

Again, Logitech assures me it's
dancing as fast as it can, and it takes
my suggestions seriously; it recently
hired document consultants to help
improve documentation. Still, begin-

AZTEC C — 'C’ PROGRAM DEVELOPMENT SYSTEM
PORTABLE SOFTWARE APPLE CP/M IBM
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WHOLESALE PRICES
ToLL FREE 800-422-6001

ORDER DESK HOURS: 9A TO 6Pt PST HON-SAT

PRINTERS

LIST OUR

PRICE PRICE
OKIDATA 82A....8 499.00 §$ 359.00
OKIDATA 83A....$ 749.00 $ 599.00
OKIDATA 92A....5 599.00 $ 439.00
OKIDATA 93A....$ 999.00 $ 749.00
OKIDATA 84A....51395.00 $ 959.00
EPSON MX8OFT...$ 525.00 $ 399.00
EPSON FX80... .. $ 699.00 § 559.00
EPSON RX8OFT...$ 599.00 § 399.00
EPSON RX80.. ... $399.00 $ 329.00
EPSON 11X100....$ 699.00 $ 629.00
EPSON FX100....$ 895.00 §$ 659.00
GEMINI 10X..... $399.00 $ CALL
GEMINI 15X..... $ 599.00 $ CALL
TRANSTAR 120...8 599.00 $ 479.00
TRANSTAR 130...8 895.00 $ 689.00
TRANSTAR 140...81695.00 $1199.00
TRANSTAR 315...8 599.00 § 489.00
DAISYMRITER....$1495.00 $1149.00

CALL FOR PRICES ON OTHER PRINTERS

PRINTER INTERFACES

CRAPPLER ~+..... $ 165.00 $ 119.00
GRAPPLER 16K-B.$ 239.00 $ 179.00
BUFFERBOARD +..$ 165.00 $ 119.00
MESSENGER SER..$ 129.00 § 99.00
ORANGE MICRO...$ 87.00 § 75.00
CALL FOR PRICES ON OTHER INVERF.
MONI TORS
AIDEK COLOR I..8 300.00 $ 269.00
MDEK COLOR I+.$ 399.00 $ 279.00
AMDEK COLOR I1.$ 529.00 § 385.00
ADEK COLOR II+$ 539.00 $ 395.00
ADEK COLOR IIIS 449.00 $ 329.00
AMDEK 300C..... $179.00 $ 125.00
ADEK 300A..... $199.00 $ 135.00
ANDEK 310A..... $ 230.00 $ 155.00
TAXAN VIS I....$ 399.00 $ 310.00
TAXAN VIS III..$ 699.00 § 499.00
TAXAN ANBER....$ CALL
TAXAN GREEN....S cALL

COMPUTER RFSOURCES

A DIVISION OF NCS, INC.

MONI TORS
LIST OUR
PRICE PRICE
ZENITH CREEN...$ 139.00 $ 89.00
ZENITH AMBER...$ 169.00 S 139.00
ZENITH COl RGB.S 599.00 § 499.00
ZENITH COL COM.§ 400.00 $ 319.00

MONITOR INTERFACES
MDEK RGB I1...3179.00 38 125.00
AMDEK RGB-80COLS 195.00 $ 135.00

HODEMS & PLOTERS

ADEK DXY 100..$ 749.00 § 575.00
AMDEK AMPLOT 1181299.00 $ 950.00
HAYES:
NICROMODEN II $ 379.00 8 289.00
SMARTHODEM 300 $ 289.00 § 205.00
SHARTHODEM 12003 699.00 § 499.00
APPLE SOF TWARE
PFS FILE II...8125.00 § 84.00
PFS GRAPH 11..$ 125.00 §$ 84.00
PFS WRITE II..$125.00 $ 84.00
PFS REPORT 11.8 125.00 § 84.00
HULTIPLAN. . ... $ 250.00 9 179.00
vISICALC...... $250.00 $ 179.00
WORDSTAR. .. ... $ 495.00 § 250.00
BANKSTREET WRTS 69.95 S 49.00
HOME ACCT. . ... § 7495 $ 55.00
DBASE II...... $ 700.00 $§ 450.00
DB MASTER..... $229.00 $ 154.00
IBH SOF TEARE
PFS FILE...... $ 140.00 § 97.00
PFS WRITE..... $140.00 § 97.00
PFS REPORT....$ 125.00 § 85.00
PFS GRAPH. ... $140.00 $ 97.00
MULTIPLAN..,..$ 250.00 § 179.00
HOME ACCT..... § 150.00 $ 99.00
LOTUS 123..... $ 495.00 $ 329.00
DBASE II...... $ 700.00 $ 450.00

CALL FOR PRICES ON OTHER SOF TUARE

ORDERING AND TERNMS INFORMATION:

CHECKS TO CLEAR.
RECEIPT.

SHIPPING AND HANDLING CHARGES :

GROUND WITH A $5 nIn._,
APO OR FPO WITH $15 MIN. .

ALL NAIL: 2464 33rd AVE V.,

CASHIERS CHECK, MONEY ORDER,

TRANSFER. NO C.0.D. SHIPHMENTS SENT. ALLOW 20 DAYS MIN. FOR PERSONAL

UE UILL HONOR FORTUNE 1000 AND GOVERNMENT CHECKS UPON
ADD 3% FOR VISA OR HASTERCARD ORDERS.
WASHINGTON RESIDENTS ADD SALES TAX.

IN THE CONTINENTAL US, ADD 3% FOR UPS

6% FOR UPS AIR WITH $10 MIN.,
SHIPPHENTS OF 50° € UP SHIPPED FREIGHT COL. .

SUITE 515 SEATTILE UA. 98188

OR BANK

ALL SALES ARE FINAL.

12% FOR US POSTAL,
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ners should be wary.

On the other hand, there’s no
reason for experienced programmers
to wait. If you're used to writing Pas-
cal programs and you're interested in
Modula-2, I recommend the Logitech
implementation. If you like Pascal
MT+, you'll love Modula-2.

More Modula-2

The Logitech Modula-2 system
generates native code (makes .CMD
command programs) for machines
running CP/M-86 and IBM PC-DOS,
and is the only Modula-2 implemen-
tation I know of for machines with
those operating systems.

There’s another Modula-2. Volition
Systems publishes Modula-2 for ma-
chines using the UCSD Pascal oper-
ating system. The two I know about
are for Apple UCSD Pascal and the
Sage, but I have a press release an-
nouncing it for the IBM PC, complete
with operating system, editor, tuto-
rial programs, and lots of utility pro-
grams. I should have the PC version
about the time I get my PC.

Unlike Logitech Modula-2, Volition
Systems Modula-2 generates an in-
termediate p-code (as does UCSD
Pascal). Volition is currently working
on a Modula-2 compiler to produce
native code for the 68000 chip to
operate under CP/M-68K. Volition
promises to have that Real Soon
Now. It ought to be significantly
faster than its p-code implementa-
tion.

I haven't yet run competitive tests
of Volition vs. Logitech Modula-2, al-
though I know beforehand that Logi-
tech’s will be considerably faster
(because it's native code). On the
other hand, the current Volition
documents are incomparably better
than Logitech’s. You can use the Voli-
tion documents to learn a lot about
Modula-2. Oddly enough, though,
the Volition documents are missing
one vital ingredient: there’s no walk-
through for writing, saving, and
compiling a simple program, and it
turns out to be darned hard to
puzzle out how that’s done.

Indeed, I learned most of what I
know about Modula-2, and caught
my enthusiasm for the language,
from the Volition Systems people.
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OLIVETTI M20 PERSONAL COMPUTER

Olivetti, who invested its office
know-how in the M20 personal
computer now introduces you to
another member -of the family: the
M20D model with a memory thirty
times larger than the basic version.
And when there’s a need for even
greater power and coordination in
office jobs, the Olivetti M20D can
manage a group of M20s working in
conjunction with one another, inte-
grated into a local area network. So
from today there is a family of Olivetti
personal computers with different
storage capacities and a wide

choice of operating systems (MS-DOS, CP/M-86,
PCOS, UCSD-P) to satisfy different needs. And with

MS-DOS is a trademark of Microsoft Inc.
CP/M-86 is a trademark of Digital Research.
UCSD-P system is a trademark

of the Regent of the University of California.

Circle 325 on inquiry card.
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brains & beauty
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their 16-bit technology and commu-
nication capabilities they will keep
abreast of change. In fact they are
designed for integration into remote
text/data processing and office au-
tomation as it is today and as it will
be in the future. Olivetti protects
your investment in equipment and
software. The M20 personal com-
puter family makes your problem
solving less problematic leaving
you far more time for the creative
side of your job. Olivetti's personal
computers embody all of the com-
pany’'s leadership in ergonomics

and design which have become a consolidated part
of its success in the office throughout the world.
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ALPHA SOFTWARE
Data Base Manager Il $199
Apple 1BM Connection  $139

APPLIED SOFTWARE

TECHNOLOGY
VersaForm $249
ARTSCI
Magic Window I $109
Magic Calc $109
Magic Memory $ 74
ASHTON-TATE
Friday $199
Bottom Line Strategist  $279
Financial Planner $459

8PS
BPS Business Graphics  $279
BUSINESS SOLUTIONS
Jack

$139
CONDOR COMPUTER
Condor Il $439
CONTINENTAL SOFTWARE
Home Accountant
{for IBM PC) $99
FCM {for Apple |1} $ 69
FCM (for IBM PC) $ 85
Property Management  $349
DIGITAL RESEARCH
C Compiler $259
Concurrent CP/M 86 $259
EAGLE SOFTWARE
Money Decisions $129
EMERGING TECHNOLOGY
Edix/Wordix $279

HAYDEN SOFTWARE
Pie Writer (for Apple 1l) $109
Pie Writer (for IBM PC) $139

HUMANSOFT

DBplus $ 89
INNOVATIVE SOFTWARE

TIM I $289

Fast Graphs $189
INSOFT

Data Design $169
ISE

Knowledgeman $379

For more information on our complete line of software and accessories
call our toll-free number for a FREE copy of The Softline Catalog

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

TERMS:

1us
EasyWriter Il $239
EasySpelier |1 $149
Financial Management
Series $939

LINK SYSTEMS
Datafax {for IBM PC) $219
LK

Data Perfect $ 9%

Letter Perfect $109
LEXISOFT

Spellbinder $249
LIFETREE

Volkswriter $129

Volkswriter Deluxe $ CALL
MARK OF THE UNICORN

Final Word $199
METASOFT

Benchmark WP $319
MICRO PRO

Wordstar {for IBM PC)  $279

Wordslar (for Apple Il)  $269

WordStar Professional
(WS/MM/SS/SH $429

WordStar w/280
{for Apple II) $349
MICROSOFT
C Compiler $349
Multitool—Financial
Statement $79
Multitool —Budget $119
MICROSTUF
Crosstalk $129
MUSE

Super Text Professional $ 79

NORTH AMERICAN BUSINESS
Memory Shift $79

Answer $189
0ASIS
The Word Plus $119
PBL
Personal |nvestor
(for Apple ) $99
PEACHTREE

Peachtext $169
Peachpak 4 (GL/AP/AR) $269

.

PERFECT SOFTWARE
Perfect Writer $229
Perfect Speller $139
Perfect Calc $139
Perfect Filer $269
PETER NORTON
Norton Utilities $ 59
PROFESSIONAL SOFTWARE
Word Plus—PC $289
ROSESOFT
ProKey $59
SATELLITE SOFTWARE

Personal Word Perfect  $159

SELECT INFORMATION SYSTEMS
Select Word Processing  $299
SIERRA ON LINE
Screenwriter || $ 99
Screenwriter Professional $149
The General Manager  $169

SOFTWARE ARTS

TK! Solver $219
SOFTWARE PUBLISHING

PFS: Write $ 99

PFS: File $ 99

PFS: Report $ 9

PFS: Graph $ 99
SOFTWARE TECHNOLOGY
FOR COMPUTERS

The Creator $219
SOFTWORD SYSTEMS

Multi Mate $299
SORCIM

SuperCalc2 $179

SuperWriter $179

SpellGuard $129
T/MAKER

T/Maker Il $199
VISICORP

VisiCalc $169

VisiFiles (for 1BM PC) $219
VisiFiles (for Apple ll)  $189

VisiSchedule $219
VisiTrend/Plot $219
VisiWord $279

Checks— allow 14 days toclear. Credit processing—add 3%. COD orders—cash, M.0. or certified
check—add $3.00. Shipping and handling UPS surface—add $3.00 per item (UPS Blue $6.00

==
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per item). NY State Residents—add applicable sales tax. All prices subject to change.

Monday
thru Friday

9:00 AM - 7:00 PM

PFS: File
PFS: Report

1189

dBase Il

QuickCode
184

VisiCalc IV
179

Multiplan

‘179

Personal
Investor

‘149

for IBM PC

WordStar
MaiiMerge

‘349

Sensible
Speller

‘99

SuperCaic 3
‘279

PeachText
5000

DB Master

287 | r2a0

To Order call

In New York State call (212) 438-6057

For technical support
and information call

(212) 438-6057

Softiine Corporation

Circle 391 on inquiry card.
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Sundays
10:00 AM - 4:00 PM

1333 60th Street. Brooklyn, N.Y. 11219
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The documents can be improved, but
they’re pretty good.

Me, I'm glad to have Modula-2 on
two of my advanced machines, and
I can hardly wait for the CP/M-68K
version. | expect it’s pretty obvious
that 1 really like the language.

Zipping Up Your Z-100

Zorro the Z-100 has become a per-
manent fixture here. We like his col-
or graphics a lot. For those few who
don’t know, the Zenith Z-100 is a
dual-processor machine, with both
8085 (8-bit) and 8088 (16-bit) central
processing unit chips. On the 16-bit
side, it runs Z-DOS which is virtual-
ly indistinguishable from IBM PC-
DOS; the 8-bit side runs standard
CP/IM 2.2x. We have WRITE, our
favorite text editor (see below), run-
ning on the Z-100.

There is also the H-100, which is the
Heathkit version of the Zenith Data
Systems Z-100. A number of readers
have written in to recommend getting
a Z-100 that way. | don’t myself have
firsthand experience with the kit, but
James Ransom, an L-5 Society associ-
ate and friend, recently put one to-
gether. He'd never built a large kit of
any kind before.

Jim got his machine on Friday after-
noon and had it running by Saturday
night; and as I said, he’s not at all ex-
perienced in kit building. So far as
we can tell, the machine runs fine,
and he saved a real bundle by build-
ing it.

In fact, there’s not a lot to build.
You do have to solder the disk-con-
troller card. The Z-100 is an 5-100-bus
machine although the computer and
its video driver are on a single non-
bus card; the disk controller is a
separate card, and thus easy to work
on. The computer and video com-
ponents are already assembled and
tested.

Except for soldering the disk con-
troller, building the kit consists large-
ly of assembling the prewired parts
and in general bolting things to-
gether.

Jim Ransom reports that not only
did he save money, but he’s got a bet-
ter understanding of how his ma-
chine works. If that weren't enough,
the two volumes of technical manu-

als for the Z-100, which normally sell
for $55, come free with the kit.

More Brain Cells

Heath/Zenith sells the Z-100 with a
standard 128K bytes of memory.
There are slots on board the machine
for adding an additional 64K bytes.
The Heath memory upgrade kit lists
for $165, and consists of the memory
chips and instructions on how to dis-
assemble the machine and install the
chips.

If you buy the kit version, you can
get the memory expansion kit for half
price, or $82.50, but that’s not really
a very good deal, because in fact
there’s no earthly reason why you'd
want to pay that much. You can buy
the chips for less, and certainly the
kit builder knows how to take the
machine apart.

In fact, any moderately intelligent
user can upgrade a Z-100. Under-
stand, 1 assume no responsibility for
your success. | only report that | was
able to do mine—and indeed | had an
avoidable problem, which I'll detail
below. If you decide to do your own,
thus saving about $100, you do it at
your own risk, and don’t blame me
if it doesn’t work well.

The only tool needed is a hex-nut
driver, available in most hardware
stores for a dollar or so. It takes a bit
of thought to determine exactly how
to take the machine apart, but in fact
the relentless application of logic will
do the job.

You’ll also need the memory chips,
of course. They're 4164 64K-bit
dynamic-memory chips. | got mine
from California Digital for $6.95 each.
I didn’t have the instructions when |
first conceived this scheme, and
bought only eight of the chips, which
seemed reasonable—we were adding
64K bytes of 8-bit memory, so eight
64K-bit chips ought to do it, right?
Wrong, of course, because the Z-100,
like most other 16-bit machines, does
parity checking on the memory, and
thus needs an additional 64K bytes
(by 1 bit) of memory. Thus you need
nine of the 4164 chips. If you're a
worrier, get 10 so you'll have a spare
in case you do something awful.

Incidentally, I recommend Califor-
nia Digital as a good source of chips,

wwWw americanradiohistorvy com
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MAINFRAME
SOFTWARE
FOR MICROS

Assembler programs that bring a set of functions
available in IBM mainframes to small computers.

$99

MenuWiz
MENU DRIVER WITH

PASSWORD CONTROL

Create easily menus to drive all your

applications and optionally restrict

access to them selectively with

password protection.

No programming skills are required. Just write a

few simple specifications to design a menu and

tell MenuWiz for each menu option.

= Name of the program or of another menu to
load (IBM DOS 2.0 users can atso execute
operating system commands)
* What level of security you want (if zero no

security clearance is required).

To access a protected menu option the user has

to have entered a password with a security

clearance equal or greater than the security level

for that option.

A password maintenance program included, let

the master security officer maintain passwords,

set its security level (from zero to 99), and define a

password scrambling code.

- MenuWiz Logger to record $49

accesses on a history file
$99

ScreenWiz

FULL SCREEN CONTROL
Define screen format specitications
outside your programs and save them
asa disz file. At execution time, call
ScreenWiz to retrieve the screen

formats and do all the 11O for you.

= One command input/displays a full screen
Use all of your CRT video attributes
Define up to 24 function keys
Valldate input while keying. Insert and delete
characters to correct fields.

Tab fields forward and backward,

= Draw figures using vertical field displays.

* Save memory using format overlays and
virtual constants.

* Build help screens. Call them from any field
with a function kay then return to where you
were.

= Cut your program code by as much as 50%

- ScreenWiz Tester to display $49

screen samples
ReportWiz $99

FULL PRINTER CONTROL

WITH DISK BACKUP

Define report format specifications
outside your programs and save them
as a disz file. At execution time, call

ReportWiz to print the report for you.

= Handles automatically printing of heading,
detail and total lines, on page overflow.
Edits numeric fields (commas, zero suppress,
date, sign, CR/IDB, etc.).
Automatic print of report page number.
Uses ALL fancy printer controls your printer
supports. For example you can print headings
in double width, totals underlined, messages
in italic, etc.
Optionally redirects printer output to disk (like
a spooler) to avoid printer jam problems. A
print program included tets you print this disk
file setecting the page range and the no. of
copies.

= Cut your program code by as much as 50%.

= ReportWiz Tester to print $49
report samples

Available for CP/M-80 and I1BM DOS operating Systems
ScreenWiz and ReportWiz can be called from most popular
Basic. Cobol. Pascal. Fortran. Assembler and C programs

All prices are in U.S. doliars and melude a comprehensive
Reference Manual. extensive examples and tutorial
demonsiration programs Call tor CP/M-86 availatihty
Shipping costs per program (air parcel)
U.S.andCanada $ 6 Overseas $18

|ﬂTERDﬂT& SYSTEMS INC

15 Toronto St. Suite 700 Visa. M/C Am. Exp
Toronto. Ontario Canada M5C 2E7 C.0.0

CALL COLLECT TO ORDER

(416) 366-2136
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fans, disks, small parts, and general
computer hardware parts. The com-
pany is courteous, very efficient,
ships the same day you order (if you
give a credit card number), and is
willing to answer fairly stupid ques-
tions. (My stupid question came
about because I got eight chips, then
had to order another; the new one
didn’t look like the other eight. It
wasn't made by the same outfit and
didn’t have the same numbers. Cali-
fornia Digital’s people assured me
they were the same, as indeed they
turned out to be.)

Once you have the chips, you need
to take the Z-100 apart. This involves
removing the cover, then removing
six hex nuts, two of which are topped
by the posts that help lock the cover
on. Once that’s done, the two disk
drives and their mounting bracket lift
out as a unit. You have to disconnect
the cables; make a note of how they
were oriented before you disconnect
them. There are two cables to each
disk drive: a flat data cable and a
power cable. Each comes off by sim-
ple pulling, but don’t yank. Be gen-

tle; data cables aren't especially
delicate, but you can pull them apart
if you're too rough.

Take the disk drives completely out
and lay them down carefully. This
will expose some more screws that
hold on the rest of the machine’s
case; you also take out the other two
locking pins that held the upper part
of the case on. Lift off the case. That
exposes the keyboard, which simply
lifts off—it’s not even screwed down.
Be careful of the keyboard cables.
Don’t disconnect them, just set the
keyboard, still attached, on the table
in front of the machine. The cables
are long enough.

Now remove three screws that hold
the video board on and tilt it back.
You need not—and should not—dis-
connect anything here either; the
cables are long enough.

You'll see nine empty chip sockets,
eight right together and a ninth just
below and slightly off to one side.
They’re marked U-137 through U-145,
and you can’t miss them.

If you bought your chips from Cali-
fornia Digital, they arrived in a black

sticky foam thing that protects them
from static damage. Before taking
them out of that, ground yourself and
take a lot of precautions about static
electricity. Everyone 1 know warns
me about how easy it is to destroy
these chips.

Once the chip is removed from the
protective foam, do not lay the IC
down or let go of it until it is installed
in its socket. If you need to bend the
IC pins (you probably will), hold the
chip in one hand, use a metallic work
surface (such as the bottom of the
Z-100 case), and touch the metal sur-
face with the other hand before
touching the chip to the surface.

IC leads are often splayed, and
need to be bent perpendicular to the
chip before the chip can be inserted.
The ones I got from California Digital
didn’t need that, but it’s best to an-
ticipate.

Be sure to put the chips in the right
way, which is to say with the little
notch in the same direction as the lit-
tle notches are on all the other chips
on the board. If you get one in back-
ward, that chip is gone. Get the chips

Text continued on page 72

- RunsCP/M 22"
and CDOS* appli-.
cation programs

. Contains 55 0S

MRS/0S Source Code

- Directory utility
provides directory
error checking.
statistics. and
alphanumeric

access

- Provides Standard
file management
functions plus Direct
Disk Access

. 12 system utility
functions include
PATCH. DUMP. and
MERGE

- Supports Batch
Mode Operations

INC.

provided on hard
copy and 8" SSSD
diskette

. Requires 32K Z-80
computer with
editor and assembler

ONLY Ss 995

COMPLETE

(includes shipping & handling)
Mass. orders include 5% sales tax

16 Bowman Lane
Westboro. MA 01581
(617) 366-8969
Phone orders welcome

CP/M 15 a registered trademark of Digital Research Corp
CDDS is a registered trademark of Cromemco Corp

function calls ordering
- Direct and Standard . . i

console 170 g tr'I-IELtht:nus o
. Standard console /0 fougnoy

includes numerical

A + FULLY

ZCt)Lr:r?rt"tmg and 170 COMMENTED

User degﬁned SOURCE CODE and
= " . 100 page manual

CNTRL' C” function provided

. Sequential and

Random disk file . Source code

t ASCE SWITCH

Advaami 0t Sabms € immepes, o

=

e
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We have pajaliel switches designed sspacially for

Advanced Systems Concepts, Inc,
435 N. Lake Avenue, Dept. Il

n Caltornia (213) 793-8971 Telex 701215

our softwa

iririte s, plotters or modems
>' au_imm!caﬁvl

your PC
Calt ASCI Today

Pasadena, Ca 91101
4{800) 824-7080

¥4
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NEVADA

FORTRAN COBOL

“If you want to learn or teach someone FORTRAN, this is the
package to buy" ACCESS, March/April 1983.

Perfect for teaching FORTRAN. Perfect for learning FOR-
TRAN. Perfect for Scientists and Engineers. Based upon
the ANSI-66 standards (FORTRAN 1V), advanced features
include IF...THEN...ELSE constructs, COPY statement,
CHAINing with COMMON. TRACE style debugging and

150 verbal error messages. What's more, you can intermix
in-line FORTRAN and Assembly Language statements for
those special Micro needs! Get yours today. Diskette comes
with 214-page manual. (Requires 48K RAM).

NEVADA

PILOT

The documentation (131 pages) by Professor Starkweather is

NEVADA

Nevada COBOL is based upon the ANSI-74 standards with
many advanced features. It's field-proven with over ten thou-
sand users world-wide in Business, Government and Educa-
tion. The excellent documentation (165 pages) is used as a
classroom text at a number of colleges.

Also available: COBOL Application Packages, Book 1, $9.95.

NEVADA

ASIC

it's simply a better BASIC!

The interpreter has a great built in full-screen text editor (Pro-
fessor Starkweather's). What's more, there are multi-line user
defined functions, full matrix operations and much more. You
get a diskette and 220-page manual.

This is a limited time offer, so order yours today!

exceptional! And, it meets all the PILOT-73 standards with

many new features, including a built in full screen text editor.

See review in Microcomputing, January 1983. $
Perfect for training, testing, virtually all programmed instruc-

tion and word puzzle games. Order yours now! Diskette

and manual comes with 10 FREE programs.

NEVADA

EDIT

“A well-thought-out product with excellent documentation
and an astoundingly low price.” Microcomputing, May 1983.

Now, high quality text editing for micros. Nevada EDIT is
great for program editing, as it was designed specifically
to create COBOL, BASIC, and FORTRAN programs. It's a
character-oriented full-screen video.display text editor.

Simple to configure. You can customize tab stops, default
file type, keyboard control key layout, and CRT by menu
selection.

CP'M s a registered Irademark of Digilal Research. Inc TRS-80 15 a registered trade-
mark of Tandy Corp Apple I 1s a Irademark of Apple Computer. Inc Osborne 1s a reg-
1stered trademark ol Osborne Computer Corp. Xerox 820 is a trademark of Xerox Corp
Kaypro s a irademark of Non-inear Sys Heath/Zenith 1s a lrademark of Heath Corp
1BM 1s a trademark of International Business Machines. Corp Nevada COBOL. Nevada
FORTRAN. Nevada PILOT. Nevata EDIT and Elks Computing are trademarks ol Els
Computing tnc < 1983 Ellis Computing. Inc

E I SINCE 1977

ELLIS COMPUTING"

Circle 173 on inquiry card.

each

Money back guarantee. If for any reason you're not com-
pletely satisfied, just return the package—in good condition
with the sealed diskette unopened— within 30 days and we'll
refund your money.

MAIL TODAY! TO: Ellis Computing, Inc.
3917 Norlega Street
San Francisco, CA 94122
(415) 753-0186
The CP/IM® Operating System, a 8080/8085/ Z80 microprocessor,
and 32K RAM are required.
Software Packages:
0O COBOL 0O FORTRAN 0O PILOT DO EDIT O BASIC
Diskette Format: 8" O SSSD (Standard iBM 3740 format)
5% 0O Appie CP/IM O Xerox820SD O Osborne SD
0O Televideo O Micropolis Mod I}
O North StarDD 0O North Star SD
0O TRS-80 Mod | with CP/M @ 4200 hex 0O TRS-80 Mod I/Mapper
O Heath Hard {Z-89) O Heath Soft (2-90)
O Superbrain DD DOS 3.X (512 Byte sectors)
0O KayproDD 0O DECVT-180 O EpsonQX-10
0O NEC PC 8001 0O Sanyo O Access
Shipping/Handling Fees: Add $4.00 for the first package and $2.00 each additional

package. OVERSEAS add $15.00 for first package and $5.00 each additional package.
Checks must be in U.S. funds and drawn on a U.S. bank!

Send my order for packages @ $29.95 each Tota!

COBOL Appiications package @ $9.95 each Total

in CA add sales tax

0O Check enclosed Shipping/handling
0O MasterCard O Visa Total

#

_ Exp. Date

Signature _ —

Ship to:
Name

Street _

Tt

City/State/Zip

o o e o P e i e e e
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Epson.

For those who need t,

simplicity

One computer.

Two points of view.

The Epson QX-10 personal computer.

To many, the Epson represents the
ultimate in simplicity.

Just press a single key tor the func-
tion you require: word processing,
scheduling, business graphics, address
book or file management. One key-
stroke produces your program. There
are no rigamaroles to remember. No
disks to change.

The result: you start to work
immediately. And you start being pro-
ductive, immediately. With step-by-
step prompts. In plain English, not
computerese.

Simplicity itself.

Orisit?

The plain fact is that the ease of
operation the Epson offers today is
accomplished with a degree of tech-
nological sophistication most other
computers can only promise for tomor-
row — specitically, fully integrated
software, operating in an interactive
environment.

The few other computers offering
such “simplicity” cost $5,000 to $15,000
more. And most other computers can’t
offer it at any price. Which makes
one wonder exactly what they do offer,
in terms of either simplicity, or
performance.

HOW MUCH CAN YOU DO
ON THE EPSON? HOW MUCH
ARE YOU READY TO DO?

The Epson’s ease of operation
may spoil you, but it certainly won't
limit you.

Case in point: every Epson comes
complete with an integrated soft-
ware system — Valdocs® —to effortlessly
provide the basic functions for which
most people buy computers. But it
is important to note that the Epson also
comes with CR/M®-80 2.2. So you
can choose from hundreds of programs:
dBase II® Wordstar® Personal Pearl®
Supercalc® Microplan® MBA General
Ledger® Multiplan® Peachtext®
Spelhwriter® and Dataview® just to
name a few.
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Or, you can write your own,
utilizing a variety of programming
languages such as COBOL 80,
FORTRAN 80; or Microsoft® BASIC,
which is included, free.

Best of all, you will run the
software of your choice on the
computer of choice. The high-
performance Epson. With 256k
random access memory. 128k dedi-
cated video memory. The
breathtakingly sensible

HASCI® keyboard. = ——]

Dual 380k double A= ————

density disk Eaai—

drives. %

\

\
%L

EPSON

Graphics
capabilities unequalled in
its price range. A high resolution monitor,
640 by 400 pixels, for clarity few com-
puters in any price range can offer. Plus,
an RS-232C interface, a parallel printer
interface, and internal space for up to
five peripheral cards so you can expand
your Epson as your needs require.
One further point: all these features,
and quite a few more, are included
in the Epson’s $2,995 price. Some com-

www americanradiohietorv com
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Epson.

For those who can handle it,
pertormance.

puter companies ask you 1o pay extra
for features like these. Most can not offer
them at any price.

That, too, is performance. The kind
of performance thar can make choosing a
personal computer very simple, indeed.

EPSON QUALITY. OR, WHY

WONDER WHAT TERRIBLE

KLUDGES LURK IN WHICH
SLEEK BOXES.

If you know computers, you
know Epson.
Epson
printers set
the industry
standard
for quality,
reliability
and value.
Rest assured,

the same
¢an be said
for the Epson
personal
computet.

The satisty-
ing silence of
the slim, Epson-

designed disk-
drives is one way
for vou to judge or,
for an inside-out
perspective, here is an
excerpt from a review
by Jim Hanson in the
April, 1983 issue of
Microcompuiting*

www americanradiohistorv com

“The Epson QX-10 is soundly designed
and executed. 1 looked hard and found
no evidence of kludging or shorting out
anvthing in the name of economy. All
the connectors have gold on them and are
of quality manufacture. The printed
circuit boards are heavy, with soldermarks
on both sides of double-sided boards.
The circuit boards are completely silk-
screened with component labels, and the
layout is as professional and clean as
vou will find anyvwhere?”

Isn't this what you expect? After all,

i's an Epson.

A WORD TO THE WISE:
GET YOUR HANDS ON
THE EPSON.

Is the Epson a simple, easy-to-use
computer for beginners? Or a sophisticated
high-performance computer for the
experienced? The answer is “ves” And
when you think about it, aren't those two
computers the one you need now.

For technical specifications, and
the complete, 3-part Microcomputing
review, along with the name of
your nearby Epson dealer, call toll-
free (800) 421-5426. California resi-
dents, call (213) 539-9140.

*Excemt reprinted by permission of Microcomputing Magazine.
Al rights reserved.
CI7M is o mdemark ol Digitl Rescarch, ine.
Valdoes and TIASCI are trademarks of RlsIng Star Industrics.,
dBase (s a tredenirk of Ashton T
Wordstar is a tradenirk ol Micropro.
Personal Pearl s o tradeniick of Pearlsot,
Spellwriter and Supercale are trdemiarks of Sorcim.
Microplan is o tradeniark of Ching Labs.
MBA General Ledger i8 a rxdemark of Micro f3usiness
Applicitions.

COBOL. 80, FORTRAN 80, Microsolt, and Muhlplan

are wrlemarks of Microsoft.

y Peachtest is o trmdemurk of Peachtree Sottware.

EPSON

STATE-OF-THE-ART...SIMPLICITY.
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Text continued from page 68:
in properly, making sure that every

pin is in a socket. Inspect it with a
strong flashlight.

Then put the machine back to-
gether, fire up Z-DOS, and run the
MEMTST. If you get memory errors,
it's likely a chip was improperly in-
stalled. We did, and it was easily fix-
able. The result is a 192K-byte system.

Megabyte, Anyone?

Of course if you're a real memory
fanatic, you can install a Macrotech
I-megabyte memory board. Alas,
there’s not much software to make
use of that much memory for the
Z-100 because it doesn’t (yet) run
CP/M-86. It’s also nontrivial to figure
out how to get your Macrotech mega-
byte board running in a Z-100 from
just the Macrotech documents.

You can install the Macrotech
megabyte board in most S-100 sys-
tems. If you're running CP/M 2.2,
only the first 64K bytes of that mem-
ory is available as work space, but the
rest can be configured as a “virtual
disk,” i.e., the machine can be fooled
into thinking that’s a very fast disk
drive. If you've read previous col-
umns, you'll know I'm a believer in
virtual disks.

To the best of my calculations,
Macrotech’s huge boards provide the
lowest cost per kilobyte of memory.
In the old days we all insisted on
static rather than dynamic memory,
because dynamic memory wasn't re-
liable. Really conservative designers

still think that way, but dynamic is
getting more and more converts, and
it sure costs a lot less.

Do We Care?

While we were taking the Z-100
apart, we managed to break one of
the disk-drive door latches. I'm not
sure how it happened. On the other
hand, once it was broken and we'd
taken the drive apart to examine it,
I couldn’t understand why it never
broke before. That's a very poor
design.

In any event, my $300 drive was
disabled for want of about a dime’s
worth of plastic. To make the disaster
worse, Mrs. Pournelle’s book was on
Z-100 disks, and there was no way to
access it until we got Zorro fixed.
Needless to say, she was not pleased
with me.

My first thought was glue, but I've
never had much luck with those
super glues, and didn’t this time; all
I managed to do was waste an hour
or so. However, the drive latch is a
simple mechanism, obviously easily
replaced (I'd taken it off to try to glue
it), so all I needed was a new plastic
part.

First call was to the local Heath
store. No spare parts for disk drives.
No idea of where to get them. In-
deed, they didn't even know these
were Tandon drives. (See photo 1.)

Second call to California Digital.
No spare parts. Priority One, ditto.
Both referred me to Tandon.

Photo 1: On the same day Jerry’s manuscript arrived at BYTE, the door pins broke on one
of our Tandon floppy-disk drives.
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Next day came. Roberta was getting
icily polite. Time to Do Something, so
I called Tandon and asked for the
Director of Marketing.

Tandon is a big outfit, and it took
about four levels of switchboards and
secretaries before I got someone. He
was very polite. | explained that I had
two problems. One was acute, name-
ly getting a vital but trivially cheap
spare part; the other was more to the
point, namely that I was acquiring an
IBM PC, and it might be interesting
to discuss how one might use Tandon
drives to expand the PC'’s capabilities.

It turned out that | had the wrong
man. My very polite contact told me
he'd find the proper person from
Product Support whod call me.
Moreover, he recognized my despera-
tion, and would have someone call
soon. | expect he could hear my sigh
of relief all the way from Hollywood
to the Tandon factory out in the
northwest San Fernando Valley.

The call did come soon. This time
the caller sounded as if he were at the
bottom of a well; I presume he was
using a telephone amplifier. I'm part-
ly deaf, and I never did get the name
properly. In any event, | had an en-
lightening conversation. First he gave
his name. He already knew mine,
and knew what I wanted.

Next he asked if | understood the
computer industry. When | professed
not to understand the question, he
asked it again. “Do you understand
the computer industry?”

“I really don’t know what the ques-
tion means”

“Do you understand the computer
industry?”

By now it was obvious that I was
in an endless loop, and I needed a
Control-C, so I said, “I think so”

"I don't think you do”

This didn’'t seem a very good way
to begin a relationship, but I wasn't
sure what to do about it.

He proceeded to explain that Tan-
don is an OEM supplier. "We ship
200,000 drives a month. Your source
was Zenith. You should ask Zenith”

I remembered when we put the
late Ezekial 1 together. Zeke used
iCOM disk drives, and when I had
problems [ called the company; an
engineer explained precisely what |
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From Compter Plus to YOU...

Pl.us after PLus after Plus

P —

Model 100 8K $679 Color Computer Il 16K $185 Model IV 16K $849
Model 100 24K $835 w/16K Ext. Basic $245 ‘Model IV 64K
w/64K Ext. Basic $305 2 Disk & RS232 $1699

CITOH Prowriter $375 ‘ .
CITOH Prowriter Il $649 CoCo Drive 0 $329 DHP2104629

CoCo Drive 15235

BUY DIRECT 558/ Freior il intormation

COMPUTERS PRINTERS DISK DRIVES

Model 12 64K 1 Drive $2699 Smith Corona TPI D.W. 469 R.S. Model 4 Drive 0 515

Model 12 64K 2 Drive 3375 Silver Reed EXP500 D.W. 425 Color Computer Drive 0 329

Model 4 16K 849 Siiver Reed EXP550 D.W. 645 Color Computer Drive 1 235

Model 4 64K Daisy Wheel li 1745 Primmary Hard Disk M12 2689
2 Disk & RS232 1699 DWP210 629 Primary Hard Disk Ml 1799

Model 4 Portable DWP410 1159 ETC.
64K 2 Disk 1525 CGP115 159 CCR-81 recorder 52

Color Computer Il 16K 145 CGP220 Ink Jet 545 C.C. Joysticks (pair) 22
wl16K ext. basic 210 DMP100 215 16K Ram Chips 25
wi6dK ext. basic 305 DMP120 395 64K Ram Chips 75

Pocket Computer 2 165 DMP200 520 8K Par/Par Microtaser 135

Model 16B 1Dr 256K 4249 DMP420 735 Printer Cables

Modet 16B 2Dr 256K 4915 DMPS00 1219 Printer Stands

Model 100 8K 679 DMP2100 1745 Printer Ribbons

Model 100 24K 835 Gemint 10X 315 Printer Paper

MODEMS Delta-10 515 Dust Covers

Hayes Smartmodem il 235 Gemint 15 425 Computer Books

Hayes Smartmodem 1200 565 CITOH Prowrlter 375 R.S. Software 10% off list.

Novatlon Smartcat 1200 459 CITOH Prowriter Il 649 Send for listing of

Novation J-Cat 125 Okidata CALL brand name software.

RS.AC-3 129 Epson CALL

R.S. Modem | 89

R.S. Modem (| 160 TOLL FREE

1-800-343-8124

We have the lowest possible
Fully Warranteed Prices AND m
a full complement of Radio Shack

Software.

-~ e DIUS

Prices subject to change without notice. "\ 4 ng Street

Not responsible for typgogrophlcol errors. cg‘gﬁ‘ @ / gl:ﬂeton. MA 01460 f\:lo";oc'cc:t'a y‘gur

TRS-801s a registered trademark of Tandy Corp. @& 7-486-3193 SINCE 1 ¢
INCE 1973 —
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STATE OF [THE ART,
WORLD’S APART

The UCSD p-Sylstem bringing
the future cppser to you.

Authorized distributfir for NEC products.

PERSONAL COMPUTER

SYSTEM CENTER FOR
Trademark of the Regents University of California.

PASLCET

should do. That, however, was years
ago. Evidently the industry has out-
grown that kind of relationship with
its customers.

Anyway, | didn't tell him that. In-
stead, | explained that Zenith was in
Illinois, while both Tandon and 1
were in Southern California. “I have
a $5000 computer disabled for want
of a 10-cent door latch,” I said. “And
we've got book deadlines, and text we
can't access without that machine.
We've got some real problems, and I'd
really appreciate some help. All |
need is a spare part, and [ can't find
anyone who'l sell it to me”

”We have 2000 employees, we ship
200,000 drives a month, and we can’t
be bothered with trivia like that. We
can't handle spare parts. You don't ex-
pect General Motors to do that—"

But of course 1 do expect General
Motors to have spare parts. | pointed
out that I could go to any one of 50
auto parts stores to buy parts for my
car.

“l wonder if that was the case in
1927?”

I allowed that it probably wasn't,
aithough 1 recall from reading the
biographies of Albert Sloan and
Henry Ford that both were fanatics
about making their dealers stock
spare parts.

“I don't think you should be talk-
ing to Tandon,” he continued. “How-
ever, I'll mail you the part”

Once again | breathed a huge sigh
of relief, and practically spouted
thanks. Then | asked if I could send
a messenger for the part, since our
need was desperate.

This got me another lecture. “We
establish guidelines, we establish
very definitive procedures, and
you're not following them,” he said.

I pointed out that if he were going
to mail the part, it couldn’'t be that
hard to have whoever would mail it
simply take it to the receptionist’s
desk where we'd pick it up. After
another lecture it was allowed that
this wouldn’t be any worse break in
the procedure than sending me the
part would be.

I sent Alex out to get it. Since by
now I wasn’t sure of the reception
he’d get, I told him to go also to

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

Priority One and buy a spare drive.
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SuperSoft BASIC Compiler

for CP/M-86.MS DOS, and PC DOS

Compatible with Microsoft BASIC

The SuperSoft BASIC compiler, available under
CP/M-86 and MS DQOS, is compatible with
Microsoft* BASIC and follows the ANSII standard.
If you want to compile BASIC programs under
CP/M-86, PC DOS, and MS DOS, SuperSoft's
BASIC compiler is the answer.

Greater accuracy with BCD math routines

If you have used other languages without BCD
math, you know how disconcerting decimal round
off errors can be. For example:

With IBM PC* With SuperSoft

BASIC BASIC with
BCD math

10 A=.99 10 A=.99

20 PRINT A 20 PRINT A

30END 30 END

Output: .9899999 Output: .99

As you can see, SuperSoft BASIC with BCD
provides greater assurance in applications where
accuracy is critical.

SuperSoft's BASIC is a true native code compiler,
not an intermediate code interpreter. It is a
superset of standard BASIC, supporting numerous
extensions to the language. important features
include:

e Four variable types: Integer, String, and Single
and Doubile Precision Floating Point (13 digit)

o Full PRINT USING for formatted output

e Long variable names

e Error trapping

e Matrices with up to 32 dimensions

e Boolean operators OR, AND, NOT, XOR,
EQV, IMP

e Supports random and sequential disk files with a
complete set of file manipulation statements

e |EEE floating point available soon as an option

In addition, SuperSoft BASIC has no run time
license fee. SuperSoft’s line of fine language
compilers includes FORTRAN, BASIC, C, and
Ada.

Requires: 128K memory
BASIC compiler: $300.00

SUPERSOFT LANGUAGES: THE STANDARD OF EXCELLENCE,
Circle 408 on inquiry card.

SuperSoft BASIC lets me run compiled BASIC
programs under either CP/M-86 or MS DOS.

*SuperSoft BASIC is compatible with Microsoft
BASIC interpreter and IBM PC BASIC. Due to
version differences and inherent differences in
compilers and interpreters some minor variations
may be found. Machine dependent commands
may not be supported. The vast majority of pro-
grams will run with no changes.

Japanese Distributor: ASR Corporation
International, 3-23-8, Nishi-Shimbashi,
Minato-Ku, Tokyo 105, Japan. TEL. (03)-4375371.
Telex: 0242-2723.

European Agent: SuperSoft International Ltd.,
51 The Pantiles, Tunbridge Wells, Kent, Engiand
TN2 5TE. TEL. 0892-45433. Telex: 95441 Micro-G.

FIRST IN SOFTWARE TECHNOLOGY P O.Box 1628 Champaign. IL 61820 (217)359-2112 Teiex 270365

Microsoft is a trademark of Microsoft Corporation.
IBM PC is a trademark of International Business Machines Corporation.
CP/M is a registered trademark of Digital Research.
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We could always use it, and that
seemed to me good insurance. I
wasn't at all sure what the gentleman
at Tandon wanted. Product support
at Tandon apparently consists of tell-
ing users that it doesn’t provide any
product support.

When Alex arrived, the chap came
out to see him, and as Alex put it, he
was trying to be polite, but there was
this streak in him that insisted that
he impress us with just how big a
favor he was doing us.

In addition to the door latch, he

gave Alex some manuals for the
drives. “We usually charge $25 for
these,” he said. Alex didn't ask who
usually paid the $25, since he had
made it very clear Tandon didn't deal
with end users and didn't want to.

However, we're grateful for the
manuals, which do tell us a lot about
the care and feeding of Tandon
drives. They're not very thick, and |
can't think it would cost very much
to print them. Surely in quantities of
200,000 they'd be less than a dollar,
and they’d sure be useful to anyone

10 reasonswhy you sh

micCro SO

Software and Hardware tor all Popular
Microcomputers. We carry software in alt

e populartormais and operohng syslems
including PC-DOS. MS-DOS. CP/M-86 and
CP/M-80. Alwaysthe current versionsin stock.

Competitive Prices Our volume enables us
to ofter you prices which are consistently

o competitive. Compare tor yoursell. then call
us toll-free 800-328-2260

Express Delivery Time is money and we at
DataSource understand that. Your order
will be processed and shipped within 24

® hours tor all products in stock

Discount Structures We ofter signiticanl
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Eey Account Program For corporations
and institutions. we offer a comprehensive
program- volume discounts. complete
maintenance packages. specially statfed

), technical support. a sales team
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ould call DataSource”
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every producl we sell. All items are fully
documented. backed by manufaclurer's
warranties. and are guaranteed by
DataSource to be in perfect working
condition

Toll-Free Technical Support We service
what we sell. Our customers have direct

® access lo our fechnical statt on a toll-free
basis. 800-328-2260.

6 Risk-Free Software We stand behind
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tailored to the specific hardware ilems you
select. Call for more inlormation

8 National Maintenance Network. We offer
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most major credit cards. checks. and
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from approved corporate accounts

Flexible Payment Options We accept
9

Proven Track Record. Join our growing list
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owning Tandon disks; they're really
quite well done. Oh, well.

I'm not sure what the moral to this
story is. I don’t want to be unfair to
Tandon. I'm trying to fight the con-
clusion that its attitude is, “"We ship
200,000 drives a month. We're Tan-
don. We don't care. We don't have to.”
After all, at only the price of a lecture,
he did do me the favor I needed, and
I had after all asked for something I
wasn't entitled to. I really am grateful.
(I also bought a spare drive from Pri-
ority One, because I don't ever want
another iteration of that.)

Additions: first, 1 have a very
friendly letter from my first brief con-
tact, saying Tandon does, too, care.
I do want to emphasize that the com-
pany was very nice to me.

Second, the new drive we bought
came without manuals, and is a new
model, and as of now Priority One
doesn’t know how to set the jumpers;
but it expects to hear from Tandon
Real Soon Now.

Spare Parts

The bottom line of my quest was
that Barry Workman and my son Alex
have decided to offer Tandon spare
parts kits at Workman and Associ-
ates. They don't expect to make much
money on them. As far as I'm con-
cerned, they’re public benefactors,
they are, they are. If you own an IBM
PC, Zenith Z-100, or any other ma-
chine with Tandon 5%-inch drives,
you'd do well to get one of these kits.
You may never need it, but if you do,
you'll want it bad.

Editorial Conversion

Due largely to sloth, we've never
converted from Wordmaster as the
programming editor used here at
Chaos Manor. At one time, Word-
master was about the best program-
ming editor available; however, it
hasn't been maintained or supported
at Micropro, and it has fallen behind
progress. Still I continued to use it
from habit, despite having better
editors.

But of course I can’t use Word-
master, an 8080 editor, for my
Modula-2 programs on the 8088.
There were two choices: Superwriter
from Sorcim, and Vedit from Com-
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SuperSoft FORTRAN

Now for CP/M-86, MS DOS, and IBM PC DOS’

SuperSoft FORTRAN is the answer to
the growing need for a high quality FORTRAN
compiler running under CP/M-86 and IBM
PC DOS. It has major advantages over other
FORTRAN compilers for the 8086. For
example, consider the benchmark program
used to test the IBM FORTRAN in InfoWorld,
p. 44, Oct. 25, 1982. (While the differential
listed will not be the same for all benchmark
programs, we feel it is a good indication of the
quality of our compiler.) Results are as follows:

iBM FORTRAN: 38.0 Seconds

SuperSoft FORTRAN: 2.8 Seconds

In its first release SuperSoft FORTRAN
offers the following outstanding features:

1. Full ANSI 66 standard FORTRAN with
important extensions

2. Standard data types, double precision,
varying string length, complex numbers

3. Free format input and free format string
output

4. Compact object code and run time support

5. Special functions include string functions,
dynamic allocation, time/date, and video
access

6. Debug support: subscript checking, good
runtime messages

7. Full |IEEE floating point

8. Full 8087 support—available as option

($50.00).

Program developers:

SuperSoft's family of FORTRAN compilers
means you can write your programs once and
they will run under CP/M-80, CP/M-86, and
MS DOS. This lets you get your applications
running fast no matter what the environment.

The current compiler allows 64K code
space and 64K data space with expansion
anticipated in future releases.

“At last, a FORTRAN compiler that works great on
my 8086, 8087, and 8088 based systems!”

SuperSoft FORTRAN: available
NOW and working great!

Requires: 128K with CP/M-86%
and MS DOS
Price: $425 (in each environment)

CP/M-80 version also available.

In conjunction with SuperSoft, SuperSoft FORTRAN
was developed by Small Systems Services. Urbana. IL.
a leader in FORTRAN development.

CP/M and CP/M-86 are registered trademarks of
Digital Research.

Japanese Distributor: ASR Corporation International,
3-23-8. Nishi-Shimbashi, Minato-Ku, Tokyo 105, Japan,
Tel. (03)-437571 Telex: 0242-2723.

European Agent: Micro Technology Ltd.. 51 The
Pantiles, Tunbridge Wells, Kent, England TN2 5TH
TEL 0892-45433. Telex: 95441 Micro-G.

Circle 409 on inquiry card.
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puview. Both have lots of nice fea-
tures. I'm not entirely sure why 1
chose Vedit, but I did, and that’s
what we use for programming now.

I'm also changing over on the 8-bit
systems, t0o.

Meanwhile, Compuview is send-
ing me yet another update of Vedit,
with its brand-new, completely re-
written documentation; Compuview
claims the rewrite was due to my
needling, and perhaps it was. Cer-
tainly its people have been more than
cooperative on the phone.

If you need a programming editor,
Vedit’s a very good bet.

WRITE Now!

After much needling, wheedling,
and plain threats, Tony Pietsch has
got WRITE available and ready for
publication. All the known bugs are
fixed, the documents have been re-
written (from the crash text I did in
one marathon session before the 1983
West Coast Computer Faire), and an
Install program that knows a dozen
printers and twice that many con-
soles has been done.

WRITE, for those who tuned in
late, is the text editor that Larry Niven
and I use to write our books. It began
some years ago when we requested
Tony to fix the bugs in Electric Pen-
cil. That wasn't feasible, and Tony
wrote a new editor from scratch. It in-
corporated the Pencil features we'd
liked and added many others.

Over the years Larry and 1 kept
notes of features we wanted and bugs
we hated, and Tony produced new
versions of WRITE. One of them in-
corporated the best Search/Replace
function (called the macro view
editor) I've ever seen. Alas, it was
complicated to use, and Ashton-Tate
talked Tony into removing it for a
much more simpleminded Search/
Replace. This was back when it ap-
peared that Ashton-Tate would be the
publisher.

The macro view editor isn't in the
new release of WRITE, although
Tony promises it as an upgrade Real
Soon Now. That's a bit sad, because
it means I don’t have it either; I've
always used the latest versions as
they came out. The Search/Replace
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The Full Service Distributor for

« Corvus and Sanyo Computer Systems
« Sanyo, NEC, and Okidata Printers
« MicroPro and Peachtree Software

Full service and training on all products offered.

we do have is more than adequate,
indeed is as good as that in any text-
oriented editor I know of; it doesnt
approach the power available in
Vedit, though.

However, WRITE is quite simply
the best text-creation editor I know
of. This conclusion is shared by every
professional writer who has taken the
trouble to learn WRITE. (Naturally I
mean all those I know of who've tried
WRITE; there may be some who tried
it and didn't like it and haven't told
me.) In addition to professional
writers, a number of beginning
writers, such as Dr. Trimpi, who's col-
laborating on a survival book with
me, and Roberta, who just finished
her book, are also WRITE enthusi-
asts. As I've said elsewhere, it’s well
to get confirmation of one’s prej-
udices.

What we all like about WRITE is its
transparency. WRITE doesn’t get be-
tween you and what you're thinking
about. It doesn’t natter at you. There
are no distracting flickers to give you
row and column number each time
you press a key (or each time you
pause for thought). When you want
WRITE to do something, it does it
now, generally with a single key-
stroke. It’s also very nearly bullet-
proof. You can lose text with WRITE,
but you have to work pretty hard—
and even then there’s a way to
recover it from memory. You have to
know a fair amount about CP/M to
do that; we've been after Tony to
write a Save-It program. The problem
is that WRITE so seldom loses text—I
can recall every instance over the past
five years—and Tony prefers to fix the
bug rather than provide the crutch.

It does lack one feature many want:
there’s no UNDO command. In prac-
tice I don’t miss it; if you try to delete
more than a single line of text,
WRITE asks if you really mean it. |
have sometimes hit the “Delete To
End Of Line” key when I wanted the
“Delete Next Word” key (they’re right
together on my Archive keyboard)

and thus lost a line of text, but that’s
the worst that happens.

The WRITE philosophy is to keep
it simple and clean. If you want to get
complicated, you can go to a com-
mand mode and get complicated; but

Text continued on page 82

Call or write for dealer or distributorship information.

Creative Logic Equipment Corp
8240 Indy Lane, Indianapolis, IN 46224, 317-271-1100
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See jane run
Once there was a @ lime,

before the written word, when people used | g8 pictures to communicate. Symbols representing
enlire ideas were easy lo CEE> see and understand. And the people were comfortable with this language.
And they were happy.

L L]
But then came the compuler.
And symbols were replaced by complicated commands. Soon data processing meant learning a whole new
vocabulary. And the people became [rightened of the new computer language. And they were . sad.
Then came Jane.
.. . . . aEmEs
Absolutely, positively. unequivocably, unquestionably, the most simple way to operate a compulter.
Jane does away with the keyboard . Instead, a simple, hand-held device called a gLl mouse
selects from a variety of applications. From letters to lists, to calculations and spreadsheets. Jane does them all.
Jane does away with complex command words.
Instead, simple, casy-to-understand . pictures tell the computer what to do.

From one operation to many, all on one screen at the same time.

Best of all, Jane doesn’t cost lots of * money. Now everyone can use a home computer. Jane gives back 1o

And they ' Jane. You can too.

One word is worth a thousand pictures.

the people a language they understand.

_‘\)I‘ =
9e0\}:§g§g§: am&

o
a“a.“ook,“

)|

Jane comes complete with Janewrite ™, Janecalc '™, Janelist'™, and of course, a mouse.

arktronics 113 South Fourth Avenue, Ann Arbor, Michigan 48104, 1-800-Call ARK, in Michigan, (313) 769-7253

Jane is now available for the Apple ||. || 1 [64K]. /e, Commodore 64. Avoilable soon for the new Atari** series ond
the IBM PC '* ond compatibles. Apple ™, Commodore . IBM"* ond Atori** ore oll registered Irademorks.
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Over 200 Product Lines Under One Roof

PRINTERS
Anadex
Axiom
C.ITOH
Centronics
Coex
Daisywriler
Diablo
Epson
Integral Data Systems/
108

Mannesmann Tally
NEC

Okidata

Qume

Silver Reed
Smith-Corona

Star Micronics
Texas Instruments
Transtar

PLOTTERS

Amdek
Hewlett-Packard
Houston Instruments
Mannesmann Tally
Sweel-P

MONITORS

Amdek

BMC

Electrohome

GBC

NEC

Sanyo

Taxan

usl

Zenlth Oata Systems

MODEMS
Anchor Automation

0. C. Hayes

Novation

Potomac Micro Magic
Racal-Vadic

Rixon

US Robotics

Universal Data Systems/
uos

TERMINALS
Axlon

Esprit (Hazeltine)
Lear Siegler
Liberty

Novation

Qume

Soroc

TeleVideo

Wyse Technologies
Zenith

SYSTEMS

Advanced Micro Digital
Altlos

Apple

Atari

Calitornia Computer/CCS
Columbia Data
Commodore

Compupro

Cromemco

Eagle

Franklin

Intertec

Morrow Designs

NEC

NorthStar

Pied Piper

Sharp

TeleVideo

Home Computers
Timex
Xerox
Zenith

BOARDS-Apple
ASAP Systems

Axlon

California Computer/CCS
Fourth Dimension

MBI

Microsoft

Micro Tech Products
Mountain Computers
Orange Micro Inc.
Practical Peripherals
Saturn Systems
SSM/Solid State Music
Videx

Vista

BOARDS-Atari
Axlon
Intec

BOARDS-I1BM pc
AST Research
Computer Peripherals
MBI

Microlog

Mountain Computers
Princeton Graphics
Quadram

Saturn Systems
Technical Analysis Corp./
TAC (IRMA)

Tecmar

Vista

Xedex

BOARDS-s-100
Advanced Micro Digital

MiniMicroMart

943 W. Genesee St.

Syracuse New York 13220
(315) 422-4467 TWX 710-541-0431

Box 2991

California Computer/CCS
Compupro

Consolink

Cromemco

Dual Systems
Godbout

Memory Merchants
Morrow Designs
Mountain Computers
Mullen

SO Systems

Scion

SSM/Salid State Music
Systems Group

Tarbell

DISK DRIVES
Amdek

Cameo

Control Data Corp./COC
Corvus

Davong

Konan

Maezon

Morrow

Mountain Computer
Percon

Persci

QTC Products
Qume

Rana

Shugart

Tall Grass Technology
Tandon

Vista

DISKETTES
Maxell

Memorex
Scotch/3M
Verbatim

CALCULATORS
Hewlelt-Packard
Texas Instruments
ACCESSORIES
CABLES

Mountain Computer
DISKETTE STORAGE
Innovative Concepts Inc.
SRW Computer
Components

EPROM ERASER
Spectronics

EPROM PROGRAMMER
Extended Processing
FURNITURE
Datamate

PRINT BUFFERS
Consolink

Orange Micro Inc.
Practical Peripherals
Quadram

SURGE PROTECTORS/
POWER SUPPLIES
Dymarc

Electronic Protection
Devices/EDP

SGL Waber

TYPEWRITER CONVERSION

Escon

VOICE SYNTHESIZER
Alien Group, Inc.

Votrax

SOFTWARE

Our combined inventory

now consists of 75 product
lines for any software need

P.0. Box 3126
Syracuse, N.Y. 13220

(315) 478-6800

Circle 301 on inquiry card.
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for 6809
8080,Z80
8088, 8086

Real-Time Multitasking Executive

H ROMable (< 3K)

H No royalties

B Source code included
B | anguage interfaces

B Low interrupt overhead

H |nter-task messages

Options:

* C, Pascal, PL/M, Fortran i/f
* Extended memory (> 64K)
* Configuration Builder Utility

* Resource (semaphore)
Manager

sgr Devic
ervice o |
| Procedures

* Buffer Manager
* Integer Math Library
* Real-Time C Library

AMX (for 8080) $800 U.S.
manualonly $ 75U.S.

AMX_RealTime C are TM of KADAK Producls Lid
28015 TM of Zilog Corp.

KADAK Products Ltd.

’k 206-1847 W. Broadway Avenue

Vancouver B.C.,Canada V6J 1Y5

AF reiconone: (604) 734-2796

Telex: 04-55670

® FORTH programs are instantly
portable across the four most popular
MiCroprocessors.

® FORTH is interactive and conver-
sational, but 20 times faster than
BASIC.

® FORTH programs are highly struc-
tured, modular, easy to maintain.

® FORTH affords direct control over
all interrupts, memory locations, and
ilo ports.

® FORTH allows full access to DOS
files and functions.

® FORTH application programs can
be compiled into turnkey COM files
and distributed with no license fee.

® FORTH Cross Compilers are
available for ROM'ed or disk based ap-
plications on most microprocessors.

Trademarks IBM. International Business Machmes
Corp . CPIM, Digital Research Inc. PCr/Forth + and
PCI/GEN. Laboralory Microsystems. Inc

TOTAL CONTROL:

and | A® E

GRAPHICS « GAMES « COMMUNICATIONS « ROBOTICS
DATA ACQUISITION « PROCESS CONTROL

FORTH Application Development Systems
include interpreter/compiler with virlual memory
management and multi-tasking, assembiler. full
screen editor, decompiler. utihties, and 130 +
page manual. Standard random access files
used for screen storage. extensions provided fot
access to all operating system funclions

Z-80 FORTH for CPIM* 2.2 or MP/M 11, $50 00;
8080 FORTH lor CP/IM 2.2 or MPIM (1, $50.00;
8086 FORTH tor CP/M-86 or MS-DOS. $100.00:
PCIFORTH for PC-DOS. CP/M-86. or CCPM,
$100.00; 68000 FORTH for CP/M-68K. $250.00.

FORTH + Systems are 32 bit implementalions
that allow creation of programs as large as 1
megabyte. The entire memory address space of
the 68000 or 8086/88 is supported directly

PC FORTH + $250.00
8086 FORTH + lor CP/M-86 or MS-DOS $250.00
68000 FORTH + for CP/M-68K $400.00

Extension Packages available include: sofl-
ware floating point, cross compilers. INTEL
8087 support. AMD 9511 support. advanced col-
or graphics. custom characler sets, symbolic
debugger. lelecommunicalions, cross reference
utility, B-tree file manager. Write lor brochure

Text continued from page 78:

while you're writing and editing text,
[ at least want things to happen fast,
with simple commands I can remem-
ber, and WRITE has been designed
that way.

The bottom line is that [ can write
10,000 words, editing as ! go; go back
and edit again; check spelling (with
Wayne Holder’s The Word Plus);
print the text; and get it out the door
in one night. [ can’t imagine doing
that with any other editor.

The text formatting is quite good
enough for me, and there’s a “print
to screen” feature that lets you see
precisely what you'll get, including
where the paper ends, before you
print.

WRITE is no good for mass mail-
ings and computer-generated letters.
Peachtext (Magic Wand) is about the
best I've seen for that. WRITE isn't
useful as a programming editor. It is
plenty good enough for letters, now
that Tony has added a “letterhead”
feature that causes it to skip down to
below the letterhead before it begins
to print (for first page only unless you
tell it different). Larry and I have writ-
ten movie scripts with WRITE, but
there are editors that know the com-
plex indentation scheme scriptwriters
use; with WRITE you have to figure
out most of that for yourself. 1
wouldnt recommend WRITE for
scriptwriters or programmers; other
creative writers may find it the best
thing since microcomputers.

WRITE is available for a variety of
machines, including Kaypro, Otrona
(I expect the keyboard-configuration
program [ use will be included if you
get an Otrona version), Televideo ter-
minals, Lear Siegler terminals, and a
whole bunch of others. It knows how
to use most standard printers.

WRITE is marketed by Workman
and Associates. It will also be avail-
able when you purchase new Com-
pupro machines; those with older
Compupro equipment will have to
buy WRITE from Workman. | ob-
viously recommend it.

Siemens Drives
When Tony built Ezekial way back

in the dark ages of 1976, we used
iCOM disk drives. Single-sided
single-density, 241K bytes per drive,

/ 4 .
S Laboratory Microsystems Incorporated
VISA I 4147 Beethoven Street. Los Angeles, CA 90066 l
L ]

Phone credit card orders to (213) 306-7412
82  December 1983 © BYTE Publications Inc.
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SMITH CORONA
LETTER QUALITY PRINTERS

ADVANCED DIGITAL

ADVANCED DIGITAL 6MHz COMPUTER
SINGLE BOARD Z80B RS232 s5-100 128K
with DISK CONTKOLLER for 5"or8"

ss “LOWEST PRICES” s s

GRAPHICS & COLOR GRAPHICS
VECTRIX

SMITH CORONA TPII $ 444
TPI STOCK SALE ONLY 7 LEFT 375
TELETEX TTX-1014 S & P 506
STARWRITER 40 cps S or P 1112
PRINTMASTER 55 cps S or P 1436
NEC 3510 33 cps SERIAL 1409
DOT MATRIX PRINTERS
GORILLA BANANA Graphics 221

PANASONIC KX-P1090 Fr&Tr

Emulates FX-80 321
STAR MICRONICS GEMINI

10X 120cps dot graphics 307

15X 120 cps like MX-100 484
OKIDATA

82A Serial & Parallel 120cps CALL

84 Parallel 15" Fr&Tr
92 Parallel 10"Fr&Pin
C. ITOH

PROWRITER 8510 10"Par 120cps
8600 Near Letter Quality Par
IDS MICROPRISM

EPSON FX-80

200cps CALL
160cps CALL

404
1031
510
595

SUPERBRAIN
SUPERBRAIN Il
DOUBLE DENSITY $1970
QUAD DENSITY 2376
SUPER DENSITY 2684
COMPUSTARS FOR NETWORKING CALL

Prices too low to advertise

SYSTEMS GROUP Multi-User
SYSTEM 2966 w/17Mb Tape Backup
B"Floppy+19Mb Hard Disk $7434

RADIO SHACK TRS-80 SAVE! CALL
AMERICAN SQUARE COMPUTERS is
organizing a World Wide Associa-
tion  of Computer Dealers., Open
S*are or Start Work Out of Your
Home!  We Charge 10 FRANCHISE FEE!
{Our Campet.tors charge o FRAN-
CHISE of $15,000.00 to
$45,000.00.) Be a Winner! Let US

1p YOU ge: star*ed MAKING MONEY
by HELPING PEOPLE to put COMPUTERS
*1 WORK. Wrire nr Phone Today.

Which Computers are Best FREE

Insured Shipping at Low Rates.

>

SUPER SIX (Includes PSNET/I) § 555 v% 128 8 colors 322x360 Bix. 31793

SUPER SLAVE=Z8O0B+PSNET/I+128K 491 o, "y " boe 7134 poB Monitor 1221

SUPER STAR has 5Mb removableHD 4460 78

CPM 3 350

TURBODOS MULTI USER 518  MICROANGELO
MA 512 512x480 Monochrome $ 674
MA 520 512x480 + Screen Pak2 890

ALTOS COMPUTERS

ALTOS S-100 COMPUTERS

580-2 3-uUser 2 5 1/4" $2111 COMPUTERS

580-10 3-User Hard Disk 3806

580-20 3-User 20Mb 4562

8000-14 with 208K RAM 8340 (e LT

586-10 16-bit 12Mb Hard Disk 5807 Compupro computers come as main-

586-30 16-bit 30Mb Hard Disk 7176 frame, boards, and drives, and you must
set the switches,
816A Computer 8085/8088 128K $4106
8168 Computer 8085/8088 256K 5180
816C BOB5/80B8 512K 3 users 6613
816D 10 MHz 8086 512K 10194

TRAXX § 1/4” ADD ON DRIVES 816-08 CPUZ 20BK Oasis CALL

TRAXX 5 l/4" ADD ON DRIVES 816-016 10 MHz B0B6 512K CALL

Bare drive SSDD $ 222 816-68K 8 MHz 6B000 256K 6471

SSDD w/cabinet & power supply 322

TELEVIDEO
TERMINALS
TELEVIDEO 910 Emulates $ 119
TELEVIDEO 910+ Smart 538
TELEVIDEO 914 NEW Detach Kbd 506
TELEVIDEO 924 NEW Non-volatile 614
TELEVIDEO 925 Detach Keybrd 674
TELEVIDEO 950 Prog funct Keys 863
TELEVIDEO 970 VT-100 compat 935
ADDS Viewpoint 3A+ Emulates 412
ADDS Viewpoint G Graphics 1371
ADDS Viewpoint 60G Graphics 1511
ADDS Color Terminal NEW! 994
Zenith 2-29 Z19&VT100 compat 655
Zenith ZT-1 Terminal+modem 483
visual S50 Ergonomic 653
visual 55 New! Enhanced #50 734
visual 102 80/132 columns 890
V102 Graphics option for 102 653
visual 300 ANSI&LVT1O0 compat. 842
Visual 330 VTS52&Haz1500 comp. 842
Visual 500 Graphics l4"screen 1970
Visual 550 Graphics,Buffered 2138
MONITORS
ZENITH
2ZVM-122 Amber Phosphor $117
ZVM-123 Grecn Phosphor 134
2ZVM-131 Composite Cclor 322
ZVM-RGB-135 Color Monitor 491
USI 12" Amber 20 MHz $ 149
NEC
JB120SM 12" Amber Phosphor $ 190
JC1215 12" color w/Audio 312
AMDEK
AMDEK 13" COLOR I Demo.,l left 257

APPLE, IBM OR MORROW, WHICH IS BEST? FREE BROCHURE!

We Beat Prices

Call for latest prices & avallabllity

AMERICAN

919-889-4577

Circle 22 on inquiry card.

4167 Kivett Dr.

SQUARE

SEATTLE Pure 16 bit computer is the
fastest microcomputer by actual test!

S-100, 128K Static Ram, 8 MHz
8086 1B-slot Mainframe, 3 serial

& 1 parallel ports.

Gazelle II Avail. Nov/Dec CALL
Hard Disk Gazelle II CALL

TARBELL with 2-8" disk drives
TARBELL REBEL S-100 64K ZBOB 6Mhz

REBEL 2 2 5 1/4% Flpy=800K $2479
REBEL 5 1/4” Floppy + SMb HD 3009
REBEL 5 1/4" Floppy +10Mb HD 3139
REBEL 5 1/4% Floppy +16Mb HD 3268

TARBELL EMPIRE S-100 64K 2 B“Drvs

EMPIRE I Single sided $3304
EMPIRE II Double sided 3775
MEDICAL SOFTWARE

MICROMED or MICRODENT $1656
STARDOC for OASIS SYSTEMS 350

NORTH STAR ADVANTAGE

NORTH STAR ADVANTAGE 8 BIT 8/16
Work Stqtion $1996 $2329
2 Floppies 360K ea. 2298 2631
S Mb Hard + 360K Floppy 3432 3765
15 Mb Hard+ 360K Floppy 4566 4899

NORTH STAR HORIZON
1 User Multi

2 Floppies 360K ea $2775 N/A
5 Mb Hard & Fluppy 3833 $6948
15 Mb Hard +Floppy 4595 7147
18 Mb Hard +Floppy 6101 8647

CALIFORNIA COMPUTER SYSTEMS
CALSTAR 2 8" Drvs 2.5Mb 128K $2295
2210-01 ONLY 4 LEFT IN STOCK 615

Factory Guarantees

Morrow
Terminal

Micro Decision If

MICRO DECISION
"A DEAL YOU CAN'T REFUSE*

64K RAM 2B0 4MHz
1 parallel port

2 scrial ports
2 5 1/4" drives.

Free Software: CPM 2.2, MicroSoft
Basic, Bazic, wWordstar, LogiCalc
spreadsheet, Correct-it spelling
checker, Personal Pearl data baso
ONLY
MD2 2 Single sided drives $ 938
MD2 + MDTS50 Terminal 1272
MD2 + MDTS0 + MP100 Printer 1705
MD3 Business Computer: Featuring

Free Software above + Free QUEST
BOOKKEEPER SYSTEM FANTASTIC 8UY!

MD3 2 Double sided drives $1165
MD3 + MDTS0 Terminal 1499
MD3 + MDT50 + MPlOO Printer 1932

MD1l has 10Mb HARD DISK+1DSDD flpy
and 128K RAM and CPM 3+ $1695
ABOVE PACKAGES INCLUDE ALL CABLES

DECISION 1

SingleUser=FREE CPM,MicroSoftBasic.

$-100, IEEE 696, l4-slot, 4 MHz ZBO

Realtime clock,Interrupts, 3 Serial

&1 parallel port,64K RAM expandable

to 1 Megabyte

D100 $1712

D120 = D100 + DSDD 5 1/4" + 10Mb HD
+Wordstar, Correct-It, LogiCalc,
BaZic, Personal Pearl., and Quest
Bookkeeper Software 3538

MultiUser = Hardware & Software as

D120 w/256K RAM & Memory Protect

+ Micronix Operating System runs

16 programs sSimultaneously!

D200 w/10 Mb DMA Hard Disk 3889

D210 w/16 Mb DMA Hard Disk 4240

D220 = D210 w/S512K RAM & 6 Serial &

2 Parallel ports. A 6-user system,

can be upgraded for 15 users. 5293

MORROW DISK DRIVES

Complete systems include $S-100 con-
troller, power supply, cabinet, & fan,
CPM & Basic 80.

Add Drivesinclude power supply, cabi-
net & fan.

Add

System Drive

5 1/4" Win. 10Mb $1572 $1081
S 1/4" wWin. 15Mb 1713 1362
B"Winchester 10Mb 2625 2134
B*Winchester 20Mb 3187 2766

MORROW B"FLOPPY DISK DRIVES w/DMA

COMPUTERS

Jamestown N.C. 27282

www americanradiohistorvy com

One 1 sided $ 576
One 2 sided 1081 800
Two 1 sided 1418 1011
Two 2 sided 1839 1432
919-883-1105
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they cost over $2000 for the pair.

Things sure change. A recent BYTE
has a number of ads for two Siemens
8-inch single-sided double-density
drives, with power supply and
cabinet, for less than $700.

I have no personal experience with
these Siemens drives, but Barry
Workman used them for Ralph, his
Lobo Max-80, and has had no prob-
lems after six months of hard use.

I previously mentioned these
drives, and we've had a number of
letters asking how to configure the
drives properly. I asked Barry to write
up how he does it. The following is
a paraphrase of his reply.

First, the Siemens FDD 100-8 drives
have to be configured. Drive A is 0,
and drive B is 1. This is done with
“U” jumpers on the PC board on the
drive. Put the jumper on the selected
pin, and be sure it's securely fastened
to both pins. These things aren't too
strong, and can easily be bent. If you
have a wire-wrapping tool, use that.
If you get “Select Error” your jumper
may not be making proper contact.

Check the PC board carefully.
There is another jumper on some of
these drives that designates them as
hard-sector drives. This will not be on
all drives, only some of them. If the
selector is hard-wired, it will be hard-
wired for soft-sectored disks. If it has
the jumper, it will probably be set for
hard sector. Make certain the sector-
ing is what you want. If you don't
know what this means, you probably
want soﬂ sectoring; almost everyone
does.

There is a terminating resistor on the
board. It looks like a blue integrated-
circuit chip (the only blue one on the
whole board). Remove the terminat-
ing resistor from one of the boards;
leave it in place on the other. It's
usual to leave the resistor in place on
drive 1 (B), or the last one in the line
if you have more than two.

Now mount the drives in the
cabinet and plug in the power cables.
Turn on the power. Both drive
motors and the cooling fan should
come on. If not, check the power-
supply fuses, then your connections.
Do not work on any component when the
poter is on.

The FDD 100-8 uses a 50-pin edge-

84  December 1983 © BYTE Publications Inc.

card connector. The #1 pin is closest
to the slot cut into the connector
board. The ribbon cable’s #1 pin is
closest to the stripe on the cable, if
you have a standard cable.

Use the data cable to connect the
drives to the computer, and turn on
the drives, but do not turn on the
computer. Take a blank disk and in-
sert it into drive A, and close the
door. The red LED should not go on.
Do the same thing with the B drive.

If the red LED on the disk drive is
on, it means the data cable is con-
nected upside down. This is a lot
easier to do than you'd think. Con-
necting the cable upside down can be
fatal to disks if the computer is try-
ing to read.

Now that you have the cable con-
nected properly, turn on the com-
puter, insert the system disk, and
make a copy of your system master.

Troubles

Barry Workman goes on to say, “If
you have been running for some
time, and you begin to get bad sec-
tor error messages, open up the
cabinet and see if the stepper motor
is catching on anything. | had one
drive that started to do this with
greater regularity than Ex-Lax. What
was happening was that the stop was
hanging the head at about track 1 or
2, and the computer was trying to
find track 0 information there.

“If the drives are still under warran-
ty, don't muck with them, take ‘em
back. If you have to work on them
yourself, look for burrs on the worm
gear. Also look to see if the lubricant
has got sticky.

“The FDD 100-8s are sound drives,
and I'm not afraid to recommend
them to anyone trying to get a system
running at low cost. Because of their
low cost, dor't buy two drives, buy
three. If you have problems with one,
you can swap out while you have
repairs made. Anyone who can
repair Shugart drives ought to be able
to work on Siemens.”

Barry has put together a two-page
tattle sheet about Siemens drives, in-
cluding tips on maintenance. He also
includes a diagram showing the loca-
tion of the critical jumpers. This is
available for $1, and he'd appreciate

www americanradiohietorv com

a stamped, self-addressed envelope
since it costs more than a dollar in
employee time to put these out. The
above was cribbed from his tip sheet.

And Again the Epson

After my evaluation of the Epson
QX-10 with Rising Star’s Valdocs soft-
ware appeared in the August BYTE,
I received a letter from Steve Irving,
Software Development Manager for
Epson America. After some conver-
sation, he sent out the standard Ep-
son keyboard and CP/M software
package.

That works a lot better, but, alas,
my beta-test QX-10 had trouble with
the B: drive. It seems to be an inter-
mittent hardware problem. Diagnosis
was complicated by CP +, which Ep-
son puts onto the standard CP/M
master it furnishes. When you boot
up, you get CP+ whether you like it
or not.

CP+ is a shell around CP/M. It’s
supposed to protect you from the
horrors of having to learn PIP A:=B:
and the like. Steve Irving says it's in-
tended to allow naive users to have
an instantly rewarding experience;
they can turn on the machine and do
something useful. To quote Steve,
”"Whatever phobia can be ascribed to
turning on your first computer and
staring “A>" in the face, 1 experi-
enced several years ago. Consequent-
ly I wanted to find a way for Epson’s
first-time users to avoid this shock.”

CP + is menu-driven, and certain-
ly is easier to use than CP/M if you've
never had much to do with com-
puters, but it’s really slow, about as
slow as Valdocs. In fact, CP + is guar-
anteed to drive experienced CP/M
users crazy. It's especially troubling
when you first get it, because it must
be “unlocked” through a fairly com-
plicated series of moves I wasn't
prepared to make. This is to prevent
users from accidentally erasing or
altering files. It also prevented me
from copying the system disk.

Given the intermittent hardware
problem, I almost went nuts trying to
make a copy of the master disk. PIP
* . *[r] (Ir] causes PIP to copy "hid-
den” system files as well as visible
directory files) worked just fine, but
Epson hadn’t provided SYSGEN, so
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HOLIDAY
SPECIALS

LOTUBTIE seit v rrsrovasovanss Scall
64K RAM for BM ................. $55
CABLES FOR ANY HARDWARES

AFT PARALLEL...........ooo... §29

AFTSERIAL ..., $32
Microsoft Premium pack........... $449
NEC Spinwriters ALL Models . ... ... SCall
OTRONA ATTACHE ............... $2595
BASIS 108 128K CP/M 30......... $1999
PROWRITER | ... oo $369
PROWRITER M. ... $659
EPSONFX100 ... ...ooovennnn. $725
RANAELITEL ....oooeeeiiiinn $245
RANAELITEN. . ... $380
RANA 1000 (FOR ATARI) ........... $309
BUFFERED GRAPPLER

16K, e $179

32K, $199

BAK. $239
MULTIPLAN IBM, Apple ll/lle ....... $169
IBM PC DSDD Drive

AN evvswe vaasrvwas ivaaa 55 $299

QUENTIN ..o $275

FOURTH OIMENSION ........... $275
L0OGO

TEANT oc s wosossnmssmane somes $119

Krell oo $85

CUSTOMER SERVICE & TECH. SUPPORT

401-273-2420

Ask for New Catalog.

ORDERS ONLY

800-843-4302

150 Broadway, Suite 2212, N.Y. NY 11038

Money Order, Cashier's Check, Personal Check,
C.0.D. Honored. Add 1% on Credit Card.

AMERICAN
&RP

MasterCard

508,

Circle 198 on inquiry card.

FRANKLIN
ACE 1000 w/calor

ACE PRO System

ACE 1000 w/calar, ACE 10 Drive,
80-Column Card, ACE Writer Il,
ACE Calc (80-Cal. Spread Sheet) . .

ACE 1200 (126K, Dual Pracessaor,
1 Drive, 80-Col. CBASIC

CP/M & DOS
ACE Office Management System

ACE 1200 w/2 Drives, 1/0 Card,
WordStar, MailMerge, ACE Calc . . .

COLUMBIA

128K RAM, Dual DSDD (640K) Drives,
Fully IBM Compatible

w/Superpack

AM, 10 MB Hard disk

126K

w/Superpack . . . . §3950
Portable VP w/Superpack ] SCall
CEAPRO. . oo imcbaonnis SCall
CORONA PC & Portable PC . . . . . . Scall
EAGLE

PC-2 128K RAM w/2 Drives

I a2 s i as [ B e b 4 s SCall
PC-XL 126K RAM 1 Fluppy

10MBHard ... ... .... ... SCall
CO-POWER BOARD

I8M Campatible 128K DR 256K
w/MS-DOS& CP/M BB . . . . .. .. SCall

MORROW DESIGNS

MD2 64K, 2 SSDD Drives, WardStar,
LagiCalc, Correctlt, Persanal Pearl . .
MD3 64K, 2 DSDD Orives, Abave
Suftware PLUS QUEST Accuunting

PACKARL « s« 5 5w SCall
MDH 128K 400K DR, 2 Serial,

HPHANE eicn b o s s gy v 4 SCall
DECISION Series D200, 0210, 0220 . . $Call
Multi User Decision Series . . . . . . Scall
PIEOPIPER. . . . ... ... ..... $995
SANYOMBC 550 . . .. ... . ... SCall

BAUSCH & LOMB
DMP'40 3 aon wp 90 ety 4 15w $879
DMP 29 (8 CDLDR fixi7 PAPERE . 21995
DMP 41 (SINGLE PEN 2217 INCH). $2599

FOR APPLE ll/lle, Franklin Ace

3M SSOD Diskette
3M DSDD Diskette
DYSAN SSDD . .
DYSANDSDD. ... ... .......
Faurth Dimension Super Drive . . . .
80-Col. w/64K (lle Dnly) .
16K RAM . .. .
ALSCP/MCard. . . ... .......
ALS Dispatcher . -
MicroSoft SoftCard.
Grapﬂler +.
Graphitti. . . .
Pkaso card .
IS Pipeline
Microtek Dumpling GX.
Microtek Dumpling 1B(IBK)
EPD Surge Protectars .

| FOR 1BM PC |

AST RESEARCH INC.

MEGA PLUS

64K w/Serial & Clack/Cal

128K §379, 192K $449, 258K $489

64K w/Ser, Par & Clock . . . ... .. §379

128K $439, 192K $499, 256K $549

MEGA PAK 256K Module . . . . . . . $289

COMBO PLUS

64K w/Serial & Parallel . . . ... .. $219

128K 3389 192K $419, 256K $469

............... $129

SenaISSQ Parallel $39, Game $39

QUADRAM

OUAROBOARO
................. 2289

25EK ............... 419

512+ EXPANSION BOARD

Quad SI2HEA0 219

Quad 512-+(256k) - ... ... 399

Ouad S12H{51K). ... 539

QUADLINK . . ... . ... ... .... $489

MICROFAZER

P/P (Parallel/Paraltel

8K §125, 64K $199, 128K $309
g?gi( 3589 512K $899

8K 3145 ISK 3165 32K $195, 64K $229

9v Power Supply $16.99

HAHD DISK

COMREX

CDMFILER 10 MB FDR OX-10 . . . . $1995
CORVUS DAVONG

6MB ... $1895 5MB .. .. SCal
10MB. . . $2695 10MB. .. 21850
20MB. . . $3495 2AMB. .. 52495
Xcomp ocs

10 MB 21895 10MB. . .. gCaII
16MB . .. 52085 Tall Grass . . SCall

00T MATRIX PRINTERS

STAR MICRONICS

GEMINITOX. . . . .. $299
GEMINITS/SX . . ... . ... ... SCall
OKIOATA

MICROLINES2 . . . .. ........ 449
MICROLINE93 . . ... ........ 729
MICROLINEB4P. . .. ... .. ... 979
C-ITOH

PROWRITERI. . ... ... ..... 369
PROWRITER W . . ... .. ... ... 659
PROWRITER 8600BP . ... ... .. 995
MANNESMANN TALLY

MT160L (160CPS) . . ... .... .. $599
MT 180L (15° Carriage) . . . ... .. Scall
INFO RUNNER RITEMAN . . . . . . . SCall
TOSHIBAP1350 . . .. ... .. ... SCall

LETTER-QUALITY PRINTERS

C-ITOH
F-A0 STARWRITER . . .. .. .. .. 21 169
F-10 PRINTMASTER . . . .. .. .. 1589

wwWwW americanradiohistorvy com

COMREX
COMRITER | (P or §)

COMRITER Il Parallel. . . gi?g
COMRITER Il Ser (5§) . . . .. ... 509
OAISYWRITER

2000 EXP (48K BUFFER). . . . . . . $1019
JUKI(18CPS15%) . . ... ... ... $525
NEC SPINWRITER . .. ... ... .. $Call
QUME SPRINT 11/40. . . . . .. .. $1345
SILVER REED

EXP 550 . . gssg EXP 5508 . . .$679
EXP500P . . $433 EXP 5008 ... §469

TRANSTAR 7315, T120, T130 & T140 . SCall

AMDEK

300G. .. .. gCaII 300A. . ... SCall
COLORI. .. SCall COLORIN ... $359
COMREX! » ¢ o T 000 0 6 ol i) 3 m SCal
QUADRAM

QUADCHROME (RGB FOR IBM). . . . $489

TAXAN

RGB VISION |+ v vd aisdippdsbs $215
WITH APPLE I+ CABLE & INTERFACE 3345
RGB INTERFACE for Apple lle . Call

RGBVISIONNI . .. .......... $519
KG1ZN (12" green) . . . .. ... .. 2125
KG 12N-UY (12 amber) . . . . .. .. 135
USIPI-1 (9" green) . ... ....... $79

Feedum l (l FN ey gte . .

Visual 50 Detachable KYBD . . . . . . 589
Televideo 910+ . . ... ....... 565
Televideo 925. . . .. ... .. .. . $725
Televidea950. . . ... ........ 945

ANCHOR

MARK | ... SCall MARKVIN . .. SCall
HAYES

MICROMODEM NI, . .. ... ... .. 275
SMARTMODEM (300 BAUD). . . . . . 209
SMARTMODEM (1200 BAUD) . . . . . 509
SMARTMODEM 12008 for IBM . . . . $439
SMARTCOM |1 (TERMINAL PRDG) ... 589
NOVATION

CAT 300 BAUD Acoustic . . . . .. .. 144
D-CAT 300 BAUD Direct . . . ... .. 156
Y-CAT 300, 4 o st basgonn wvoms 4 st 109
APPLE CATII . . 269
212 APPLE CAT W . 575
103SMARTCAT. . . ... ... ... 179
103/212 SMART CAT . 419
SSM

300 BAUD MODEM CARD ....... 239
1200 BAUD MODEM CARD. . . .. .. 529
TRANSEND 1/2/3 389/$109/$209

US ROBOTICS

PASSWORD . . . ............ SCall
VENSTEL ... .. §Ca

FOR IBM PC SOFTWARE

IUSA/RAPG/LIWCO/E . ... ... 2389
AMY THREE« | « « s cammpavuny 975
FOR DEC RAINBOW AND APPLE Wi
PEATREE G/L A/R A/P 1/C

PAYROLL 3« v v mws oo aspmee §499
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I couldn’t make a new master that
way. (It turns out SYSGEN is buried
in the Epson Copydisk utility
program.)

You can, with work, get past CP +
to regular CP/M. I'm also told that in
the “demo” or “locked” mode “the
new user is led through a complete
tutorial of CP+, which includes a
rather painless introduction to the
operating system.’ After that CP + is
unlocked.

I haven't tried that yet, because |
don't have Using CP/M-80 with the
QX-10. This is normally supplied, but
somehow got left out of the package
sent to me. Once | have that, and
stable hardware, I'll have John Carr
try the CP + tutorial.

Irving says, “I hope you will agree
that among the options of requiring
the novice user to install the auto
boot feature to get to CP + or requir-
ing the experienced user to disable it,
the latter is preferred.”

| do agree with that; but I'd like it
even better if Epson included an ad-
ditional disk, plainly marked “Stan-
dard CP/M; not for the novice user””

That disk could have standard COPY,
and PIP, and SYSGEN, and
MOVCPM and DDT and ED and
STAT and all the other stuff CP/M
users have come to expect. It could
also have the source code to the Ep-
son BIOS (basic input/output sys-
tem). It wouldn’t cost much to pro-
vide, and it sure would make it easier
for people who know CP/M.

1 think Epson got so involved with
making the QX-10 user-friendly to in-
experienced people that it compro-
mised the machine’s ultimate useful-
ness. This is a pity, because it’s such
a nice machine. There are some ex-
cellent features to Epson CP/M. The
operating system catches many
BDOS (basic disk operating system)
errors and deals with them. For ex-
ample, my hardware problem mani-
fests itself with a “Select Error”
meaning that the hardware some-
times signals that the disk-drive door
isn't closed when in fact it is. Epson
sends the message “Drive Not
Ready,” and gives the opportunity to
retry. A couple of retries fixes the
problem. This sure beats heck out of

some systems that can’t recover from
any error. (Epson is taking care of my
hardware problem, too. I had a very
early beta-test machine; it’s swapping
for a later production model.)

In any event, the little machine is
as fast as any 5Y-inch-drive machine
I've seen. It also has a type-ahead
buffer; if you get angry and hit
Control-C 10 times, be prepared to
see it execute 10 warm boots! This is
a feature that takes getting used to.
(It can also be disabled.)

Some impressions: first, the Epson
standard keyboard isn't laid out the
way | like keyboards. The ":" is
lowercase, quotation marks are
capital numbers, and in fact it’s a
Teletype kevboard. This seems odd,
since the people who like this as op-
posed to a Selectric layout tend to be
hackers—but the QX-10 is most as-
suredly not intended for hackers, else
Epson would hardly have put the
CP+ shell around CP/M!

The QX-10 has a completely recon-
figurable keyboard, though, and |
suppose the key tops are standard so

that you could, with some effort, set
Text continued on page 91

ousn voor WordStar i

MagicPrint
Ma gchlnd

MagicPrint makes CP/M-based word | MagicBind has all the functions of
processors more powerful with over | \lagicPrint. plus:

File merging with record selection
* Type-set quality printouts * Automatic numbering of chapters,
paragraphs and articles

* Text screening with page break |* Printing personalized form letters.,
labels. bibliographies

* Flexible page heading/footing | * Generating customized wills, con-
tracts and other documents

* Kerning (e, ce); micro-centering | * Automatic data file verification
MagicPrint has added major enhancements since reviews in Creative
Computing (6/83) and Interface Age (8/83). Not all proportional spacing
or footnoting is created equal. Our software produces image-making
handsome documents—as if crafted bv a professional typesetter {without

60 functions. including:

in true proportional spacing
display; "widow/orphaning"

* Footnoting; column printing

greasing the nands).

Requires 48K RAM minimum, CP/M™-based text editing program, and a
Diablo-compatible daisvwheel printer or a NEC Spinwriter?
MagicLink,” MsgicEditor™

To order, you must specify disk format/computer model and the correct
users. or the Standard
Version if you use standard ASCII editors including Electric Pencil?

Wateh for our forthcoming Magiclindex.”
version: the WordStar Version for WordStar™

Magic Wand™ MinceT P/Mate” and Word Master™

Price: \iagicPrint $193; MagicBind $250: \lagicIndex $150.
add sales tax. MC/VISA accepted (specify expir. date).
For COD/credit card orders only, call now 24-hour toll free number:
1-800-824-7888 (and ask for Operator 53) in 48 States, or =

in Hawaii and Alaska, call 1-800-824-7919 {ask for Operator 53)

For further information. ask yvour local dealer. or contact:

Computer EdiType Systems, 509 Cathedral Pkwy 10A, NY, NY 10025
OEM/dealer inquiries invited.

(212) 222-8148
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3287 printer.

NY residenis

337-8110.

Circle 483 on inquiry card.
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3270 Software packa@\&\\\ -
allows your microproces-
sor to emulate a cluster -
of IBM terminal devices.

The CLEO software provides the cluster emulation and
makes the ASCII devices ook like an IBM 3278 CRT and

How can your microcomputer talk
to an IBM mainframe?

If your IBM mainframe doesn’t support remote 3270
clusters, you need remote batch communications.
CLEO-3780 Software is your answer.

For full details contact Phone 1,
Mulford Road, Rockford, IL 61107;: phone (815)

Inc., 461 North

——CLEOS}—

Circle 345 on inquiry card.


www.americanradiohistory.com

Compatible

¢ CROMEMCO -

Introducing the C-10MP Package. This new sys-
tem couples the popular C-10 hardware and
software developed by Cromemco with the
most popular software offered by MicroPro.
Word Star - Info Star - Calc Star - Mail Merge
List Price $2195 Our Low Price $1975
— Other Cromemco Systems from
Mini Micro Mart —

C-10 Super Pack

CS-1 with Z-80A, 64KZ, 2DS/DD 54 Drives 3389
CS-1 with DPU, 256KZ, 2DS/DD 5'/4 Drives 4239
CS-1HD with DPU, 256KZ, 21MB hard disc 6789

We also carry the entire Cromemco line of S-100
board level products and software
Cromex $499

e EAGLEPC °
Simply, a better PC! 128k RAM (expandable to
512 on the main CPU board), DS/DD 320k disc
drives, serial ports, 1 parallel port, MS-DOS,
Eagle Calc and Eagle writer included. A porta-
ble version will be available soon.

e COLUMBIA VP PORTABLE -

Featuring IBM-PC compatability teamed with
the most comprehensive software package in
the industry. Includes 128k RAM, 2 5%, 320k
drives, and a9 inch 80x25 display.

* SANYOMBCS550 -

Not only is the Sanyo MBC550 priced less than
one-third that of a comparably equipped IBM-
PC.. It is also less expensive than most 8 bit
computer packages. Includes a 160k drive,
128k RAM, M5-DOS, Word Star and Calc Star.

* MORROW DES!GNS °
Micro Decision w/terminal & software
MD2 — 2 drives
MD3 —2DDdrives
MD11— 1floppy & 10 MB Hard disc

¢ ZENITH Z-100 *
ZF-100-21
ZF-110-22
ZF-120-22

|"~‘°'°°"I MasterCard and Visa Accepled

Compa'tible

* PRINTERS -

Epson
FX100

Okidata
9

Starmicronics

Gemini 10X. . .299

Gemini 15....499 New Delta. .. .Call
Diablo

630R-155 ...1849

Qume
1410

Silver Reed
Exp 550 ....699% Exp 500 .. ..499%0

We also carry Alphacom, Anadex, C.ITOH,
Daisywriter, IDS, Mannesman-Tally, Smith-
Corona, Texas Instruments, and Transtar
printers. We have cables, printwheels, ribbons,
diskettes, surge protectors, and other accesso-
ries for your system, in stock at outstanding
prices.

* TERMINALS -

Televideo Esprite Systems
Esprit
Espritll
Espritlll
Esprit lll (color) . . .Call
Exec 10/102
Exec 10/25
Lear Seagler

ZenithZ-29 $699 ZT-10 $429  ZT11 $499

¢ IBM-PCBOARDS -

Amdek MAI Graphics Board

AST Research /O Plus

AST Research 3270 Bisync Emulator
Baby Blue CP/M Board

CCS 132 Column Super Vision Board
Plantronics Color Plus Board
Quadram Quadboard 64K

Quadram Quadlink Board

64K RAM Chip kits

We also carry Microsoft, Tecmar, and Vista
boards for the IBM-PC.

* S-100 BOARDS -

Advanced Digital Super 6/6mhz Board .$759.00
Advanced Digital CP/M 3.0

CompuPro CPU-Z6mhz2-80

CompuPro CPU-8085/88

We also carry S-100 boards from Calitornia
Computers Systems, Dual Systems, Memory
Merchants, North Star, Scion, Systems Group
and many more.

* DISC DRIVES °

Rana Elite | w/controller (Apple i)
Rana Elite Il w/controller (Apple Il)
Rana Elite lll w/controller (Apple Il)
Rana 1000 (for Atari)

Tandon TM100-2 Drives

Tandon TM-55-2 1/2 Height Drives
Shugart 8” SS Drives

Shugart 8” DS Drives

Corvus 6MB Hard Disc

Corvus Mirror Back-up

$359.00
529.00
649.00

e MODEMS -

D.C. Hayes Novation
Smartmodem 300 .Call
Smartmodem 4
AppleCatil....279.00
103 Smartcat . .199.00
212 Smartcat . .429.00
212 Autocat

Smartmodem

Signalman Mk il .79.00
U.S. Robotics
Password

e MONITORS °

Zenith
139 123 12in.Gr.

159 12212in. Amber . .145
299 131Med. Res. RGB319

—
VISA
f=—_L

Circle 302 on inquiry card.

BMC
12 AUW Green

NEC
JC-1203DH
High Res. Color. . .Call
JB-1231M Green . .115

We also carry monitors from Panasonic, Princ-
ton Graphics, Saleata, and Taxan.

Separate specialized sales staff for
personal computer products

(315) 478-6800

BYTE December 1983
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UndoWindows.

New Microsoft” Word. It makes your IBM
Personal Computer think its better than a $10,000
word processor.

Em Microsoft Word, what you see on the screen is

what you get on the papet. So it easy to spot mistakes.
Boldface, underline, and italics look like this,

not this: ABboldfaceA B, ASunderlineAS, Alitalics AL
And, when you make changes, paragraphs are
automatlcally reformatted Flush right, flush left,

centered OE{LUSUﬁed It even gives you several columns
on a page, like a newspaper.

Word forgives and doesn’t forget.

Theres an “uh-oh’ command called Undo. Make
a mistake? Or just want to experiment? Hit Undo.
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Mouse. Finally:

Word undoes your last change and remembers things
the way they were.

Word does windows. Up to eight, to be exact.
So you can transfer or edit between eight different
documents. Or between eight different pieces of
the same document.

Word travels fast.
Word has a Mouse, a handy little critter that lets

you move copy, select commands and edit faster
than you can say ‘cheese”
g l your own style sheets, so
- you can standardize your documents,
memos, files and letters.
Its not surprising that Microsoft has a way with

Word. We designed the MS=DOS operating system that

tells the IBM®PC how to think. And we pioneered

the first microcomputer BASIC, the language spoken
by nine out of ten micros worldwide.

For a few final words, call 1-800-426-9400
(in Washington State call 206-828-8088) for a free

Word brochure and the name MIC REZESOFT

of your nearest Microsoft dealer: "The High Performance Software

Word also lets you create
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o IR :
Introducing Panasonic Dot Matrix Printers. The high quality personal
and small business computer printers that truly live up toyour
expectations. -
They combine correspondence-quality performance, com atibill,gy =
and high resolution graphics. capability. Plus the quality and de- = =
pendability that comes with the Panasonic name. o’
The 132-column KX-P1160 prints at 196 cps Elite, 165 cps Pica
(half speed for correspondence quality). Performance? It's yours
with a high resolution 16-pin head, and single-sheet front feed option.
Our 80-column version is the compact KX-P1090 - prints at 96 cps
Elite, 80 cps Pica. Both models feature 8-bit parallel and optional
RS-232C interfaces. Bidirectional, logic seeklng operation. And our
seamless ribbon cartrid%e's refresh ink reservoir, for consistent print
quality ... and longer ribbon life.
See your local Panasonic Peripherals Dealer today. Or call the
nearest Panasonic Information Systems sales office: Secaucus,
NJ -(201) 348-5337; Chicago, IL - 331 2) 981-4824; Dallas, TX -
214) 258-6400; Cypress, CA - (714) 895-7413; Atlanta, GA
404) 923-9700.

Panasonic Matrix Printers.
The name promises quality.
The performance delivers it.

e TPy

Panasonic
Industrial Company

Clrcle 484 on inquiry card.
SEE US AT COMDEX SHOW BOOTH #4327,
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Text continued from page 86:

the keyboard up the way you'd like
it. It might even be worth the trou-
ble. The Epson is really a nice little
machine, and with that wonderful
memory-mapped video screen you
can get really great graphics, half-
tones, and such like. [ really like the
Epson’s display and character set,
and it's all very readable (if you like
a green screen). Incidentally, the
standard CP/M (without Valdocs) Ep-
son cmulates a Televideo 920 ter-
minal. However, the company in-
tends in the future to have an Epson
QX-10 terminal type, “which will take
full advantage of all the available keys
and display attributes.”

Meanwhile, all the applications
software l've seen for the Epson
tends to be Peachtree, and therein lies
a problem. The Peachtext editor |
have presumes that you're going to
use the HASCI keyboard that usual-
ly comes with the Valdocs option;
there's even a little paper template
you can put over the HASCI function
kevs to show what their functions are
in Peachtext.

HASCI is the name Rising Star’s
Chris Rutkowski has given to his
special-design kevboard. The HASCI
kevboard looks a lot like a Selectric,
and it's really well designed, but it
lacks some significant keys. No
Escape key, for example. Also, the
Control key is set down below the
space bar; good enough for word
processing since the Valdocs software
intended to be used with the HASCI
kevboard seldom uses control char-
acters, but horrible if you intend to
do any programming on your Epson
QX-10.

Peachtext, incidentally, is the word
processor once known as Magic
Wand. t's a perfectly adequate text
editor, although for reasons I've given
in other columns it will never be my
favorite.

While in Peachtext you can type as
fast as you like, and you won’t get
ahead of the computer’s ability to put
the letters vou tvped onto the screen.
Under Valdocs vou can get from a
couple of words to a whole sentence
ahead of the screen display! This con-
clusively proves that the delay is in
the Valdocs software, not in the QX-10
hardware.

My impression of the QX-10 is that
it’s a fine little machine. It would be
a lot more useful, though, if instead
of being so concerned for user friend-
liness when you first get it, Epson
would worry more about utility after
you've got it. A disk with standard
CP/M would help. Adding a few gen-
eral utilities, like a sorted directory
with file sizes and the like, would
help even more. (Barry Workman has
already put his various utilities into
Epson disk format, so these features
are available if you want them.)

Agreed, there’s a lot to be said for
a shell around CP/M to help people
get past the first few days. You pay
a pretty hefty price in operation
speed, but perhaps it's worth it—at
first. However, most users will soon
prefer to learn how to do things
faster; there’s nothing more boring
than sitting at a computer whose
screen say “Please Wait” for half a
minute.

Meanwhile: I've just received a new
revision of the Valdocs software. Ris-
ing Star swears it fixes most of the

SORT, COMPRESS, and TRANSFORM
dBASE 11 DATA FILES

100 ———
T
%0 Time Saved with DBPIus
80
70+
) 60—
w
= 50
=)
Z 40 —
S
20+
10—
0

[ 500 000 2000

\
RECORDS SORTED

If you are serious about dBASE II,"
you need DBPlus.” This program

runs outside of dBASE II,* and per-

forms the following important
functions on dBASE Il “data files:
* Sort

« Compress/Decompress

« Transform

DBPlus™is designed to free you
from the chore of typing, or
memorizing a new language. In
most cases all you have to do is
move the cursor to the next menu
item and press return!

SORT
DBPlus™ can sort a data file up to

15 times faster than dBASE II™ on a

single field; 32 fields may be sorted

in a single pass, and each additional
field requires 1% more sorting time.

Circle 218 on inquiry card.
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COMPRESSIDECOMPRESS

A copy of any dBASE 11" data file,
can be produced which is only
30% to 40% of the original size.

The compressed file will save
you transmission time and phone
costs, when you send a data file
over a modem.

Making backup copies of large
data files can use up many floppy
disks. Compressed files will save
you space in archival storage.

TRANSFORM

You can now modify the structure
of any data file, by adding, deleting,
and modifying fields, without any
programming knowledge.

dBPlus™ can also create a new
file which is compatible with
WordStar/MailMerge.”

Now retailing for $125.
Manual and demo available.
Call for a dealer near you.

HumanSoft

661 Massachusetts Avenue
Arlington, Mass. 02174
(617) 641-1880

Dealer and distributor inguiries invited!
dBASE 1! is a registered trademark of AshtonTate. Inc.

WordStar/MailMerge is a registered trademark of MicroPro. Inc.
DBPlus is a registered trademark of HumanSofl
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S-100

ESTABLISHED 197

Aeeamwm\

100 @

S-100 BULLETIN BOARD

( ompu Prc.)®

SYSTEM 816/C
SYSTEM 816/68K $6795

$6795

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

B02) 848-1387

SYSTEM 816/10 CALL

ALL OF THE ABOVE FULLY ASM.,

TESTED, & BURNED-IN W/ON-SITE

XEROX Service

CPU-Z 6 MHz

SPU-Z 192K RAM

CPU 68K W/MMU,
CP/M 68K & MAP 4th

INTERFACER3 Serial $515

RAM 22 256K 816 AGT $1395

SIX SLOT MOTHER BD $99

m i

ICB-10 an 8 Channel 1/0
Controller/Sensor $197

MORROW R

MD3 W/LIBERTY TERMINAL

& TALLY PRINTER $1,899
8" SUBSYSTEM / S-100 BUS W/1.2
MEG. FLPY, CP/M, DJDMA $1,095

& Actrix..

COMPLETE PORTABLE
NOwW W/IBM-PC COMPATIBILITY
AND 320K MEMORY

Votvax

Personal Speech System

DIGITAL RESEARCH"

CONCURRENT CP/M $265
CP/M PLUS $265
“C"” COMPILER $450
PASCAL MT + 86 $450
SPEED PROG. PKG. $189
ACCESS MNGR. $300
DISPLAY MNGR. $375

PL/] $565
> ADVANCED
DIGITAL

CORPORATION

$245
$525

$840

CALL

$285

SUPERSIX W/128K RAM
SUPERSLAVE 6 MHz/128K

$800
$595

Cromemco c-

$1,495

. 14425 North 79th Street
Scottsdale, Arizona 85260
TELEX: 16 5025 FTCC SEC PHX

SALES

800-528-3138

TECHNICAL 602-991-7870

S$-100°'s DUAL EXTENDER $39

[DHayes

IBM-PC 12008 MODEM $479

l I uU.s. ROBOTICS INC.™

S-100 300/1200
PASSWORD 300/1200 W/S.W.  $368
AUTO DIAL 212A W/S.W. $475

mm ACKERMAN DIGITAL

PROMBLASTER W/S.W. $299
KLUGE KIT $135

EGVAR g
1IBM-PC
1st MATE 256K, CLOCK,
Plus SERIA & PARA
2nd MATE 2 SERIAL/2
PARA1/0, CLOCK/CAL
5 MEG. CART
WINCHESTER $1435

Lab Quality D/A BDS for IBM-PC
& S-100 BUS

$315

PC MATE by

$434

$229

U.P.S.
400 WATT
W/BATTERY
$450
GOOD FOR 1 HR. PWR. FAILURE

JLONTIY;
\‘\\: " ("p—_—

CMICRO  srsiius corroration

CPZ 48000 SBC
CPS-6A 64K SLAVE 6 MHz

256KMB RAM BD.
FLOPPY DISK DRIVES

ADD-ON DRIVE SYSTEM

W/2 QUME 142

5%" DSDD DRV

2 QUME 242 8" DSDD DRV.

CABINET, PWR, SUP., CABLES,

& FAN W/FILTER INCLD. $1095

842 8" DSDD $460
Qume

242 8" DSDD $445
142 5" DSDD $190

IBM has recently selected the

QUME Drive for their PC.

2 5% in.
andon 100-2 5% in. DSDD

$229

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 372 on inquiry card.

bugs, and speeds things up some-
thing wonderful. I'll try it as soon as
I'm sure the hardware is working.

I also got a new, and excellent,
manual for the FX-81 printer.

My bottom-line advice on the Ep-
son is that if you're planning on get-
ting a computer in its price range, do
look at the Epson. You might like it
a lot.

However, insist on a thorough
demonstration. Make them copy
disks, copy files, format stuff, run the
text editor, and in general do all the
things you're buying a computer for.
Then look at something else, and see
how long it takes. It's awful easy to
say you'd rather have ease of use than
speed, but most people find they're
not willing to make that trade forever.

Kazango!

Everyone is coming up with power-
ful new machines. Bill Godbout has
prototype S-100 computers based on
the iAPX286 chip, 68000-based sys-
tems multiply, and everywhere you
look the speed and capability of
microcomputers soar almost without
limit. I'm getting afraid to make
predictions: sometimes things I
predict for two years hence happen
before my words get into print!

Example: this afternoon I had a call
from Richard Mateosian, author of
the excellent Sybex book Inside Basic
Games (reviewed in the April 1983 col-
umn). Mateosian has access to an ex-
perimental microcomputer based on
the 16032 chip. He reports using my
matrix filler and multiplier bench-
mark: for the 20 by 20 case the time
was well under a second, so fast that
it'’s not really possible to measure it.
I asked him to try the 100 by 100 and
time that. Meanwhile, that's fast.

Shirley and Some
Prognostications

I've known for more than a year
about Bill Godbout’s new multiuser
all-in-one computer. It had a code
name of “Shirley,” and Compupro is
having trouble finding a real name
for it; all the ones come up with so
far sound hokey. Doubtless it will
end up being something official and
stuffy, and I'll prefer Shirley.

Flash: the announcement is out;
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THE FORTH SOURCE

MVP-FORTH

Stable - Transportable - Public Domain - Tools

You need two primary features in a software development package a
stable operating system and the ability to move programs easily and
quickly to a variety of computers. MVP-FORTH gives you both these
features and many extras. This public domain product includes an editor,
FORTH assembler, tools, utilities and the vocabulary for the best selling
book “Starting FORTH". The Programmer's Kit provides a complete
FORTH for a number of computers. Other MVP-FORTH products will
simplify the development of your applications.

MVP Books - A Series

[0 Volume 1, All about FORTH by Haydon. MVP-FORTH
glossary with cross references to fig-FORTH, Starting FORTH
and FORTH-79 Standard. 2" Ed. $25

Volume 2, MVP-FORTH Assembly Source Code. Includes
CP/M® , IBM-PC® , and APPLE® listing for kernel $20

Volume 3, Floating Point Glossary by Springer $10
Volume 4, Expert System with source code by Park $25

Volume 5, File Management System with interrupt security by
Moreton $25

MVP-FORTH Software — A Transportable FORTH

O MVP-FORTH Programmaer’s Kit including disk, documen-
tation, Volumes 1 & 2 of MVP-FORTH Series (All About
FORTH, 2" Ed. & Assembly Source Code), and Starting
FORTH. Specity J CP/M, O CP/M 86, O CP/M+, [J APPLE,
0O 1BM PC, O MS-DOS, O Osborne, O Kaypro, O H89/289,
0 2100, O TI-PC, O MicroDecisions, [J Northstar,

OJ Compupro, O Cromenco $150

] MVP-FORTH Cross Compiler for CP/M Programmer's Kit.
Can also generate headerless code for ROM or target
CPU

MVP-FORTH Meta Compiter for CP/M Programmer's kit. Use
for applicatons on CP/M based computer. includes public
domain source

$300

$150

MVP-FORTH Fast Floating Point Includes 9511 math chip on
board with disks, documentation and enhanced virtual

MVP-FORTH for Apple Il and lle. $450

MVP-FORTH Programming Aids for CP/M, |BM or APPLE
Programmer’s Kit. Extremely useful tool for decompiling,
callfinding, and translating. $150
MVP-FORTH by ECS for IBM-PC or ATARI® . Standalone with

screen editor. License required. $100

MVP-FORTH by ECS for IBM-PC or ATARI. With color
animation, multitasking sound, utilities, and license. $175
MVP-FORTH Professional Application Development System

(PADS) for IBM-PC, or APPLE. A three level integrated system
with complete documentation. Complete system $400

‘@H O MVP-FORTH Expert System for development of knowledge-
based programs for Apple, IBM, or CP/M. $80

‘@H 0J MVP-FORTH File Management System (FMS) with interrupt
security for IBM, Victor 9000, or CP/M $200

FORTH DISKS
FORTH with editor, assembler, and manual.
O APPLE by MM $100 [ NOVA by CCI 8" DS/DD$150
[0 APPLE by Kuntze $90 O Z80 by LM $50
[J ATARI® valFORTH $60 [ 8086/88 by LM $100
0O CPIM® by MM $100 O viC FORTH by HES, VIC20
cartridge $50
[0 C64 by HES Commodore 64
“eﬂcartridge $60

O HP-85 by Lange $90
8 O HP-75 by Cassady

$150
O IBM-PC® by LM $100
Enhanced FORTH with: F-Floating Point, G-Graphics, T-Tutorial,
S-Stand Alone, M-Math Chip Support, MT-Multi-Tasking, X-Other
Extras, 79-FORTH-79.

T APPLE by MM,
F. G, &79 $140

O ATARI by PNS, F.G, & X. $90
O CPiIMby MM, F& 79 $140
O Apple, GraFORTH by | $75
[J Multi-Tasking FORTH by SL,
$395

O Extensions for LM Specify
IBM, Z80, or 8086
O Software Floating
Point
[J 8087 Support
(IBM-PC or 8086)
0 9511 Support
(280 or 8086)
[0 Color Graphics
(IBM-PC)
O Data Base
$45 Management $200
Requires LM FORTH disk.

$100
$100

CP/M, X & 79
O TRS-80/1 or Il by MMS
F X, & 79
- [J Timex by FD, tape G,X,
7 879
‘;C‘\ J Victor 9000 by DE,G,X $150

O figFORTH Programming Aids for decompiling, callfinding,
and translating. CP/M, IBM-PC, Z80, or Apple $150
CROSS COMPILERS Allow extending, modifying and compiling for
speed and memory savings, can also produce ROMable code. ®Requires
FORTH disk.
O CcpPM
0 8086e
O Northstar®
FORTH COMPUTER
5 Jupiter Ace $150
0O 16K RAM Pack $50
[J 48K RAM Pack $125
Key to vendors:
CCi Capstone Computing Inc.
DE Dai-E Systems
FD Forth Dimension

$100

$130 $100

$300
$300
$300

$300
$300
$300

O 1BMe
[0 z80e
O Apple 1+

MM MicroMotion
MMS Miller Microcomputer Services
NS Nautilus Systems

I Insoft PNS Pink Noise Studio

LM Laboratory Microsystems  SL Shaw Labs
Ordering Information: Check, Money Order (payable to MOUNTAIN VIEW PRESS,
INC ), VISA, MasterCard, American Express. COD's $5 extra. Minimum order $15.
No billing or unpaid PO's. Calitornia residents add sales tax. Shipping costs in US
incluged in price. Foreign orders, pay in US funds on US bank. include for handling

R
% [ Understanding FORTH by ¢
$3
¢ O FORTH Fundamentals, Vol.
“el‘ 0 FORTH Fundamentals, Vol.

‘@IID Beginning FORTH by

« assembler

FORTH MANUALS, GUIDES & DOCUMENTS

1980 FORML Proc. $25
1981 FORML Proc 2 Vol $40
1982 FORML Proc. $25
1981 Rochester FORTH
Proc. $25
1982 Rochester FORTH
Proc. $25
1983 Rochester FORTH
Proc. $25
A FORTH Primer $25
Threaded Interpretive
Languages $23
METAFORTH by

Cassady $30
Systems Guide to fig-
FORTH $25
$7 Invitation to FORTH $20
PDP-11 User Man. $20
FORTH-83 Standard  $15
FORTH-79 Standard  $15
FORTH-79 Standard
Conversion $10
Tiny Pascal fig-FORTH $10
NOVA fig-FORTH by CCI
Source Listing $15
NOVA by CClI User's Manual

[J ALL ABOUT FORTH by
Haydon. See above. $25

O FORTH Encyclopedia by
Derick & Baker.
Programmer's manual to fig-
FORTH with FORTH-79
references. Flow charted, 2n¢
Ed. $25

Reymann
| by McCabe $16
Il by McCabe $13

Chirlian $17

[J FORTH Encyclopedia
Pocket Guide

[J And So FORTH by Huang. A
college level text. $25‘\e¥‘
FORTH Programming by
Scanlon $17
FORTH on the ATARI by E.
Floegel $8
Starting FORTH by Brodie.
Best instructional manual
available. {soft cover) $18

[ Starting FORTH (hard Includes editor. assembler,
cover) $23 and utilities $25

[ 68000 fig-Forth with [ Jupiter ACE Manual by

$25 MVickers $15

[J Installation Manual for fig-FORTH, $15

Source Listings of tig-FORTH, for specific CPU's and computers. The
Installation Manual is required for impiementation. Each $15

0 1802 0 6502 O 6800 O AlphaMicro

O 8080 [0 8086/88 [ 9900 O APPLE It

[J PACE 0 6809 O NOVA O PDP-11/LSI~11

[ 68000 O Eclipse 0O VAX 0 z80
and shipping by Air: $5 for each item under $25. $10 for each item between $25 and
$99 and $20 for each item over $100. All prices and products subject to change or

withdrawal without nolice. Single system and/or single user license agreement
required on some progucts. DEALER & AUTHOR INQUIRIES INVITED

MOUNTA

PO BOX 4656

N VIEW PRESS, INC.

MOUNTAIN VIEW, CA 34040

(415) 961-4103

Circle 305 on inquiry card.
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aprofessional

For
Apple I

and //e

system
$1,095!

ROBO

GRAPHICS

CHESSELL-ROBOCOM CORPORATION
125 Pheasant Run, Suite 2B
Newtown, PA 18940 (215) 968-4422
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Finally, there is a breakthrough in com-
puter aided drafting and design that
makes this work-saving technology af-
fordable for every school, architect, en-
gineer, designer and draftsperson.

The new Robographics CAD-1 system
works with a standard off-the-shelf
Apple* I+ or //fe computer. A complete
CAD-1 hardware and software package
sells for $1,095,
and you can add a
drafting plotter for
as little as $1,495!

Yet, this is a seri-
ous drafting and
design system
emulating other
CAD installations
costing over
$15,000.

CAD-1 utilizes a

unique handheld controller which
serves as both drawing instrument and
function selector .

there are no key-

folm] =T ]

£AD
REH ARRIAL

Vo

stroke commands to interrupt the work-
flow. And, when the drawing is complet-
ed, line work of reproduction quality can

be plotted on paper,vellum or drafting film.

The easy-to-learn CAD-1 drafting pro-
cess is fast, efficient and highly

productive.

To preview this ' I_-
remarkable sys-

tem, send for a b i
free CAD-1 bro-

chure, or send

$17.for your ad-

vance copy of the

CAD-1 User Man-

ual. Credit will be

given when you order a system.,

Major credit cards accepted.

See your Apple dealer today for a dem-
onstration or contact us directly.

*A registered trademark of Apple Computer. Inc.

Circle 66 on inquiry card.
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Shirley is officially named the MP-10.
I see no reason to change the above
paragraph. . . .

Anyway, we've now seen the pro-
totype. Shirley will be in a metal box.
Dr. Godbout prefers metal; it cuts
down on extraneous electrical noise
in the system. It's intended as a four-
user system, and will have both hard
and floppy disks, and will be the first
all-up machine Compupro has put
out; up to now it has stayed ex-
clusively with the S-100 bus.

The Shirley operating system will
be MP/M; when reporters asked God-
bout about PC-DOS, he sort of
chuckled, which is reasonable. There
are persistent rumors that Digital
Research will soon come out with a
multiuser version of Concurrent
CP/M that runs PC-DOS programs
directly (not as an emulation). I
suspect Shirley will have that feature.

Dr. Godbout sees a few more years
for the S-100 bus. The iAPX286 and
16032 machines will work with it.
The 8086 with the 8087 math chip will
challenge the 68000, and they can be
upgraded to the iAPX286. The 16032
with its highly advanced architecture
waits like a dark horse in the wings.

The problem with the 68000, ac-
cording to Bill Godbout, is that
there’s no clear upward migration for
it. Of course 68000 enthusiasts—my
son is one of them—say there’s no
need for upward migration for the
68000.

In any event, 5-100-bus machines
that are truly IEEE-696 standard will
give the user a lot of flexibility, since
you can convert from Z80 to 8088 to
8086/8087 to iAPX286, and then
change the whole farshimelt mess to
a 68000 if that's what's needed. Of
course, eventually technology is go-
ing to run past all buses, because the
distances between the slots in the box
are just too long; but that won't hap-
pen for a while. Meanwhile, you find
Compupro S5-100 machines in the
strangest places: all the special com-
puter displays in the model “War
Room” for the movie WarGames were
controlled by a Compupro, as an
example.

When Bill Godbout called me
yesterday, he had a complaint: it cer-
tainly used to be true that Compupro
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Score another
first fc

A lot of people who've never
heard of ACE's impressive record
of firsts in multiprocessing are about
to sit up and take notice. Why?

It's our latest wonder: Multipro-
cessor CP/M Plus?

ACE has developed a linkup be-
tween its powerful multiuser micro-
computer, the Discovery, and the
fastest and most powerful version
of CP/M* ever marketed.

The result is a multiprocessor that
does more than just emulate CP/M
or rely on a lesser operating system
that's “CP/M compatible.” It
actually delivers pure CP/M (either
CP/M-86* or CP/M Plus) to any of
Discovery's up to 16 on-line users.

With easy command line editing,
quick file accessing through user-
defined automatic search paths and
comprehensive “help menus,” CP/M
Plus is as friendly as they come —
and with big performance extras.

Like large files, directory hashing,
data buffering, time and date
stamping, and an extensive utility
set that can accept English words.

All of which means that ACE’s
linkup with CP/M Plus will
continue to give Discovery owners
access to the largest selection of
applications software in the world
for years to come.

That's something to think about.
Because who wants a multiuser
system that's friendly and powerful
today but unfriendly tomorrow
when new software using CP/M

Plus features hits the scene?

Our latest triumph is just one of a
line of firsts.

ACE pioneered multiprocessing
for microcomputers back in 1979
when we introduced a Discovery
featuring what was then the
revolutionary concept of dedicating
a CPU to each on-line user.

Two years later, we moved
further ahead of the pack with our
next singular feat: the first user-
processor on a single board, the
dpc-180* Everything was there:
memory, CPU, serial 1/0.

Nice.

. Which made our 1982
breakthrough — the amazing 16-bit
dpc-1867 mated with CP/M-86 —
seem like business-as-usual to us
even though it caught the
competition flat-footed.

With room to grow from 128K to
1MB of expansion memory, and
designed for systems also using our
8-bit board, this breakthrough let
individual users tap into either 8- or
16-bit computing power with one

" central Discovery unit.

And because each Discovery
system is controlled by our own
dpc-os} tried and proven in more
than 10,000 Discovery and OEM
installations around the world, any
user on line can take advantage of
interprocessor communication, file
and record locking, fully managed
multiple printers, private direc-
tories, plus many other features.

So what little wonder does ACE
have up its sleeve now? Stay tuned.
Because soon you'll hear the news
about our Concurrent CP/M-867
which will give the owners of our
Discovery all the benefits of 16-bit
computing power, CP/M'’s compre-
hensive software selection, and
efficient multi-tasking capabilities.
So each user can get several projects
underway with a few quick taps on
the keyboard.

Meanwhile, it'll be business as
usual for ACE, keeping ahead of the
crowd while turning out the best
multiuser multiprocessor micro on
the market, backed by one of the
best nationwide service networks
you could hope for.

So if you're a computer dealer,
distributor, or systems house who
wants to join the group that scores
high with a multitude of users, just
give us a call at (800) 821-6596.

(In California, it's (213)351-5451.)
And do us asmall

m favor. Tell us you've
heard of us.

See us at Comdex booth #1884.

ACTIONGOMPUTER SIS

The Multiprocessing Company.

Action Computer Enterprise, Inc. (Corporate Headquarters): 430 No. Halstead St.. Pasadena, CA 91107. TWX 910-588-1201 ACTION PSD / ACE/Europe: Boschdijk 189, Box 1275 5602 BG,
Eindhoven. Netherlands. Tel. 040-452658. Telex 51767 ACE E NL / ACE/Asia, G/Floor Lee Wah Mansion. 171-177 Hollywood Rd. Hong Kong, Tel. 5-441692 or 5-442310, Telex 75332 PACIC HX /

Canada: Future Electronics, Inc., 237 Hymus Blvd., Pt. Claire, Quebec HIR5C7, Canada. Tel. (514) 694-7710, Telex 05-823-554.
i inc. / °dpc-180 and dpc-os are registered trademarks of Action Computer Enlerprise, Inc.

“CP/M Plus. CP/M. CP/M-86. and Concurrent CP/M-86 are either

Circle 9 on inquiry card.
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Items Reviewed

Disk Spare Parts Kit
Star Trek

WRITE

Workman and Associates
112 Marion Ave., Suite 7A
Pasadena, CA 91106

(213) 796-4401

Epson QX-10
Epson America
3415 Kashiwa 5t.
Torrance, CA 90505
(213) 539-9140

General Computer Supplies
California Digital

POB 3097B

Torrance, CA 90503

(800) 421-5041

Megabyte Memory Board
Macrotech International Corporation
20630 Lassen St.

Chatsworth, CA 91311

(213) 700-1501

Modula-2

Logitech

165 University Ave.
Palo Alto, CA 94301
(415) 326-3885

Modula-2
Volition Systems
POB 1236

Del Mar, CA 92014
(619) 481-2286

Vedit

Compuview Products Inc.
1955 Pauline Blvd., Suite 200
Ann Arbor, MI 48103

(313) 996-1299

Zenith Z-100 Computer
Zenith Data Systems

1000 Milwaukee Ave.
Glenview, IL 60025

(312) 391-8865

products $32.50
postpaid $19.50
in U.S. $239

with 64K-byte RAM $2495

with 128K-byte RAM $2995

$2449

$495

$495
$595

Apple
IBM and Sage

$150

$2899

machines were largely intended for
hackers and system developers, and
the company doesn't intend to let go
of its dominance in that end of the
micro field; but largely due to my
needling him, both privately and in
the column, about its lack of support
for naive users, Compupro went out
and hired the Xerox field service
organization to provide servicing

96 December 1983 © BYTE Publications Inc.

agreements for Compupro equip-
ment; every one of the Compupro
Systems Centers was required to
send at least one key employee
through an intensive sales training
course designed to show what's
wrong with the customer service in
the computer industry, and how to
correct it; and Compupro has been
doing more intensive training of its

www americanradiohistorv com

systems service people. Finally, it
rewrote many of its documents.

“So I did everything you wanted.
When are you going to admit it?”

I'll reserve my opinion on just how
far he had his tongue rammed up his
cheek when he told me of my vast in-
fluence, but in fairness I do have to
report that it’s all true. I wish all the
computer manufacturers would insist
that their salespeople know some-
thing about the product—including
its limitations.

Time Waster

A few issues ago I mentioned I'd
written the world’s most complex
Star Trek game. I may have exag-
gerated. In any event, we've had
several inquiries about the game, so
I've turned it over to Barry Workman.
It's probably overpriced, but the
realities of the software mail-order
business prevent him from shipping
disks postpaid for less.

My Trek game is written in CB-80
and runs really fast. I've stuck in all
kinds of silly features, including ex-
ploration, enemy bases, enemy at-
tacks on Federation merchant ships,
enemy attacks on your star bases,
Tholian Webs, Romulan invisibility,
and such like. My kids like it, and I
confess that I've wasted a bit of time
with it myself. I'm too ashamed to
recommend it; Ill merely say it’s
available.

By next time I surely will have my
IBM PC. I hope to have a report on
the PC vs. the Eagle, and also to
reduce that stack of unreviewed PC
software.

However, I know better than to
make promises. . . .1

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.
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*IBMis a trademark of the International Business Machines Corporation.
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DONT WASTE YOUR MONEY
ON AWORKSTATION
DATA ACQUISITION SYSTEM.

As you conduct your search for the ideal data
acquisition system, we think you’ll find a number of
capable systems, all from fine makers.

But we also think you'll find this: there is really
only one system likely to meet, and perhaps exceed,
your own personal standards for accuracy, flexibility,
performance and power. And do so for a bottom line
investment that is truly easy to justify.

That system is the Keithley DAS Series 500 for the
IBM PC and Apple II families of microcomputers.

To begin with, even a basic Series 500 configura-
tion, like the one shown in the chart, comes out of its
carton with enough power and capacity for most lab
and test bench applications. So you needn’t trade up
to more expensive options to get basic capabilities.

And because the Series 500 is completely modular,
you can start out with just the capacity you need.
Then choose from our comprehensive library of plug-
in function cards to instantly reconfigure your system
for the most demanding applications—with up to
272 channels of discrete analog input, 50 channels of
analog output, 160 channels of digital 1/0, and AC/DC
device control. With direct transducer connection
and signal conditioning for each individual channel.

It’s also the only system equipped with Soft500,
the integrated measurement and control software
that proves once and for all that easy doesn’t have to
mean simple.

Soft500 gives first time users the accessibility and
friendliness they need to get excellent results the first
time out. Yet it also provides experienced users with
the depth and extended facilities needed for complex
applications. Including unique features such as
foreground/background architecture, powerful screen
graphics and statistical analyses. Plus, automatic con-
version of binary data to familiar engineering units.

In all, you'll find the features you need to make the
Series 500 increasingly productive through years of
new and more demanding applications.

Information contained in the comparison chart is correct to the best of our knowledge as of Oclober 1,1983; h

| 1SAAC | MACSYM

; HP
| T 200 UIA
05 4100
| 16Channels [ s Yes | 43850 | +5362D | +520040)
Instrumentation Amplifier | ¥es +$700 +$700 Ys | Ye
+0.035% Absolute | 1 i
System Accuracy o +S10006) | +511069 | No | Yeut®)
30kHz Sampling Yegien No Yes(T) Yes No
ot ! |
Programable Bizngas Yes No No Yes No

5 12-Bit Voltage Outputs +$1878) | + 58379 | +$9379) | + S1SHKI0)
16 Digital Inputs Yes +$1750) | +$330 +$530
16 Digital Outputs Yes +$17500) | +$350 +$710

4120VAC Outpuis Ho No +$638012) | +§26509) |
Programable Timers | Y es Vg + $555

|l | | o ||

Realtime Clock Yo | Mo o Yes
Power Supply I ¥

Data Acquisition BASIC Yo |

| Fureproesd Backgrowd Ta Mo W | i) | Nu 1
| D Analysis [ T Ms | Mo \lo | :
Realtime Graphing [ e s | s ‘4-:-
Engineering Units | Y Bo | Mo Ho
IS SR N S | o | i

1. System 520. 2. 16 channels of $725 32 channel card. 3. $1640 A/D card plus 16 channels of $580 20 channel
card. 4, +0.003% accuracy @ 200 Hz. 5. +0.006% accuracy G 40 Hz. 6. Apple system 27 kHz,IBM
system 31.4kHz. 7. 200kHz o;mon available + $3825. 8. 1 channcl from $750 4 channel card. 9. Schannels
from$7504 channel card. 10. 5 channels from $1000 2 channel card. 11. 16 channels of $350 32 channel

card. 12. Price based on 16 channel rack @ $550 plus 4 AC output relays @ $22. 13, Four channelsof $525
8channel card. 14. Orother multi-tasking structure.

Naturally, we'd like to suggest the Series 500 as the
wisest choice in workstation data acquisition. But we
also believe that as you compare and examine the
facts, the Series 500 will eventually suggest itself.

For complete information on the Keithley DAS
Series 500 workstation data acquisition system, call
us toll-free at 1-800-552-1115. In Massachusetts call
(617) 423-7691. Or write to us at Keithley DAS,

349 Congress Street, Boston, Massachusetts 02210.

SERIES 500

KEITHLEY| —

A JOINT VENTURE IN WORKSTATION DATA ACQUISITION

Kenhley DAS no liability for its accuracy. IBM PC is a registered

trademark of International Business Machines Corporation. Apple 1l is a registered (

k of Apple C

Inc. ISAAC is a registered trademark of Cyborg Corporation. MACSYM is a

d pp
registered trademark of Analog Devices, Inc. HP is a registered trademark of Hewlett-Packard, Inc. © 1983 by Keithley DAS, Boston, Massachusetts
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Easy Software

It isn't easy to make software that's easy for people to use. People think
intuitively and symbolically, but computers don’t think at all—they just
manipulate voltage levels that people can most accurately represent as wave
forms or strings of ones and zeros. Creative programmers and engineers
are trying different ways of translating long strings of ones and zeros into
symbols, expressions, and structures that people can manipulate easily.

This month BYTE offers a sampling of the efforts that programmers are
undertaking to make software easy. Integration of software comes under
discussion as well because it is inseparable from ease of use; giving separate
programs a common user interface is a major step toward integrating them.

The theme articles in this issue provide several different views of what
is now the most praised approach to user interface technology —the desktop
metaphor that lets users choose actions by pointing at pictorial symbols
on an imaginary desktop. In addition to an introduction to desktop-metaphor
software, we compare different kinds of pointing devices, discuss the con-
cept of metaphor in software, look at the future of metaphors, and preview
Microsoft Windows, a new desktop-metaphor system that seems to be the
first one capable of running without a hard disk and a lot of memory.

An implicitly skeptical view of the desktop metaphor emerges in Tom
Houston’s suggestions of new metaphors that appeal to human instincts
far deeper than those associated with desks, file folders, and wastebaskets.

But the desktop metaphor is not the only approach to the user interface
that this issue addresses. Jack Carroll of IBM takes a broader look at the
evolution of the user interface in software. Bob Nicholson of Sydis considers
the role of voice in the user interface. Sam Edwards of Software Publishing,
publisher of PFS: File and other programs often praised for ease of use,
reveals some of the thought behind them. Martin Dean of Select Informa-
tion Systems looks beyond the easy-to-learn Select word processor to other
issues in the user interface, including aspects that relate to databases.

Different disciplines often borrow important ideas from one another. Paul
Heckel of Quickview Systems ventures into the world of Walt Disney car-
toons to bring back some lessons for applications programmers. Steve Van-
dor of Micropro explains an approach to the user interface that is based
on the concept of division of labor, as old as the industrial revolution.

Martin Herbach of Sorcim, Richard Katz of Osborne/McGraw-Hill, and Joe
Landau of Applied Software Technology join in a forum on the user inter-
face that ranges from the role of hardware advances to on-screen help in-
formation and the structuring of software in layers that hide everything from
the users except what they need. Michael Brown of Innovative Software
argues persuasively that the foundation of integrated software should be
a database.

Programming languages, too, need improvements in the user interface,
and Andy Pope, Dan Fineberg, and Geoff Kates of Microfocus describe one
way of making debugging a more visual process.

Perhaps the best assessment of the state of user-interface technology
today comes from Apple’s Bill Atkinson, author of the unrivaled Quickdraw
graphics software that runs on Lisa. “What we know about the user inter-
face today,’ he says, “is 10 percent of what we will know in 1990. This
issue lets you examine some portion of that 10 percent and invites you to
speculate about the 90 percent still to be learned. —Phil Lemmons

wwWwW americanradiohistorv com
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An Introduction to Integrated Soft-
ware by Dash Chang

Presentation and Form in User-
Interface Architecture by John M.
Carroll

Why Is Software So Hard to Use? by
Sam Edwards

Walt Disney and User-Oriented Soft-
ware by Paul Heckel

Making Life Easier for Professional
and Novice Programmers by Andy
Pope, Geoff Kates, and Dan Fineberg

Simplify, Simplify, Simplify by Mar-
tin Dean

Integrating Voice in the Office World
by Robert T. Nichoison

The Starburst User Interface by
Steven Vandor

The Complete Information-
Management System by Michael J.
Brown

The Allegory of Software by Tom
Houston

The New Interface Technology by
Robert W. Warfield and George M.
White

Trackball-Interfacing Techniques for
Microprocessors by Edward W.
Andrews

The User Interface: Two Approaches
by Martin Herbach, Richard Katz,
and Joseph Landau

The Future of Metaphor in Man-
Computer Systems by Chuck
Clanton

Painting by Robert Tinney, photographs
courtesy of Microsoft
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"Help arrives for users of dBASE II.”
“..tsucceeds admirably.”

“The real thrill of using QUICKCODE... like magic, @ complex
pattern of dBASE Il command files is created.”

/)
7 The dBASEII
Program Generator

" O
“QUICKCODE clearly shines...”

“...well take dBASE Il and QUICKCODE over any other application
development system we have seen...”

“Thanks Fox & Ge(/gr!!! 7
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CALL US AT (201) /94 8883
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An Introduction to
Integrated Software

Concurrency, shared technology, and functional integration are
~ three ways of integrating software

‘You may remember 1983 as the year
of integrated software for microcom-
puters. We saw announcements of
the Lisa workstation from Apple,
1-2-3 from Lotus, Visi On from Visi-
corp, and Concurrent CP/M from
Digital Research. While the micro-
computer audience experiences some
confusion over what it all means, the
promise of these new products is
nothing short of exciting.

Before “integrated” becomes as
overused a label as “user-friendly,”
we should define our terms. Inte-
grated software means software that
has a high level of functionality and
is easy to use. Simply, integrated soft-
ware lets you accomplish complicated
tasks over a short period of time with
a minimum of interaction with the
computer.

Many computer users pose tasks
that defy easy computerization. The
following wish list is a case in point.
“I want to store all my inventory on
the computer so that I can look at my
stocking items on request. In addi-
tion, it would be useful if I could ex-
periment with the data and see the
bottom-line effect if I change my
stocking policy. I'd also like to see the
results graphically. If I had all of my
data on the computer, I could also
produce computerized quota-
tions. . .

Software integration promises a
method of making dreams such as

<= Circle 195 on inquiry card.

by Dash Chang

these come true with a minimum of
effort.

Software Technologies

Over the past few years, some soft-
ware packages have emerged that
enable customers to solve complex
problems with relative ease. Visicalc,
Visicorp’s electronic spreadsheet,
started the revolution; with it, you
can ask “what if” questions and
calculate the results. Wordstar, a
word processor from Micropro Cor-
poration, works with computers to
e o, T e e e S ]

Integrated software is
only the next step
toward making
microcomputers more
useful.

R e
help generate letters and lengthy
documents.

Since then, new packages like
Chang Laboratories’ Microplan,
Microsoft’s Multiplan, and Visicorp’s
Advanced Visicalc make those
originals appear rudimentary. Ex-
panded functions let you solve more
complicated problems with less ef-
fort, in both initial learning and con-
tinued use. As new packages offer
more enhancements, the number of
problems that you can successfully
tackle increases. Yet a total integrated
solution continues to evade software

WwWWwWWwW.americanradiohistorv.com

designers. Word processors, finan-
cial-planning spreadsheets, data
managers, and graphics packages
will represent single solutions to
specific problems.

Integration

Software developers propose to in-
tegrate databases with worksheets,
graphics, and word processing, pro-
ducing a single set of products that
addresses a larger set of user needs.
Integrated software is the next step
toward making microcomputers
more useful.

Similar product names, such as the
Lisa (Apple Computer Inc.), Visi
(Visicorp), Plan (Chang Laborator-
ies), and Super (Sorcim Corporation)
families are only the beginning.
While a complete family of products
is a necessary step toward integra-
tion, it doesn't result in the total
package that software developers are
aiming at.

Another approach focuses on the
command interface. Products in this
category require similar keystrokes in
response to similar display screens.
Again, this is an important part of in-
tegrated software, but it is still far
from a complete implementation.

Generally, you can classify current
integration technology as including
one or all of the following: concurren-
cy, shared technology, and functional
integration.

December 1983 © BYTE Publications Inc. 103
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Concurrency

Concurrency lets different products
reside in the computer’s memory at
the same time. You can load word-
processor and spreadsheet programs
into memory and switch instan-
taneously from one to the other with
a single keystroke. This spares you
the time-consuming process of sav-
ing the results from one product,
leaving the package, starting up
another package, and continuing
with the next step in the problem.
(Although, technically, concurrency
provides more benefits than just con-
current residence of programs in
memory, for now I'll discuss only the
memory aspect of concurrency.)

Lisa’s Desktop Manager provides
one example of concurrency. The pro-
grams that handle documents and
worksheets are automatically loaded
in memory. When you need one of
the programs, you use a mouse to
move the screen cursor to the pro-
gram’s symbol, and the software is
instantly available for use. Visi On
and Concurrent CP/M provide
similar options but differ from the

Lisa software in that they can be im-
plemented on different computers.
This makes it possible for you to
enhance the capabilities of a com-
puter you already own.

[Editor’s note: Depending on the
amount of memory available, the Lisa
computer may have some or all of every

Concurrency means
that different products
reside in the
computer’s memory at
the same time.

current task in memory. All Lisa pro-
grams are segmented so that portions can
be stored to disk or called into memory as
needed. A similar situation exists with
Visi On, which always has some code in
memory that relates to each task. Given
the above amplifications, we can say that
both Lisa and Visi On software are con-
current. . . . G. W.]

Another important distinction is
that these products are not applica-

tion programs but enhancements to
the computer’s operating system;
they manage the hardware and pro-
vide a more friendly and responsive
computer environment for users. In
some ways, you can view these pro-
grams as part of the computer rather
than applications that address
specific user problems. As applica-
tion programs begin to fully use the
capabilities of concurrent operating
systems, you will find integrated
packages that are even easier to use
than existing products.

Shared Technology

The second class of integrated solu-
tions includes the shared-technology
products. A single such product han-
dles not only numbers but words and
pictures, all at the same time.

For example, Graphplan from
Chang Laboratories, 1-2-3 from Lotus,
and MBA from Context all combine
traditional spreadsheet technology
with graphics capabilities and some
database features such as sorting and
searching. These products let you
take a set of numbers and produce

-
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Our new Optimizing=C86" C
Compiler controls
Charlie...

Like a Puppet
on a String! 2

Take control of Charlie with
our new Optimizing=C86 ™ «&
C Compiler...now available for W
the IBM PC-DOS and the '
MS-DOS operating systems.
Take the upper hand with:

* Significantly faster and tighter code

¢ Standard object module format, linkable
with the MS-DOS linker

* Compile time switch for big machine addressing
(Programs can be as large as the memory you
can afford!)

¢ Compile time switch to produce in-line 8087 code.
(We still provide our floating point package, too!)

« Significant performance increases for our /0
library

MS-DOS version 2.00 1/O library

Many additional library functions

Expanded manual with numerous examples
Librarian for maintenance of MS/DOS libraries
Optional assembly source output (It's not

NECESSARY to produce assembly source, but it
CAN be assembled using MASM!)

Pull Charlie’s strings with our new Optimizing =
C86™ C Compiler. See your local dealer or call
Computer Innovations for information and to
order the C86 Compiler Diskette and
Manual...still only $395.00!

Computer Innovations £6 .
10 Mechanic Street They say Itl ﬁ“"'
We Do It All!

Suite J-504
Red Bank, N.J. 07701
o Visa and Mgstey&ard accegted.

(201) 530-0995
C86 is a trademark of Computer innovations, Inc. CPM-86 and MPM-86 are

trademarks of Digital Research. MS-DOS is a trademark of Microsoft. PC-DOS is a
trademark of International Business Machines.
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graphic results as well as printed
tables.

The shared technology concept
isn’'t new. For example, most dedi-
cated word-processing computers
have always had the ability to handle
mathematics, very much like an elec-
tronic worksheet.

Expect more shared technology
products for microcomputers. Just as
combining mechanical and electronic
engineering produces breakthroughs
in robotics, combining technologies
in the processing of words, numbers,
voice, and graphics promises in-
novative software products.

Functional Integration
Finally, the third type of integration
provides functional results; the re-
sults of one product can be fed to
another product for further manipu-
lation. '
Examples include spelling check-

Shared technology
means that a single
product handles not
only numbers but
words and pictures, all
at the same time.

ers, form-letter generators, and in-
tegrated accounting packages. The
purpose of a spelling checker is ob-
vious. In form-letter generation, you
might generate a mailing list using a
data-management package, then
create a skeleton letter using a word
processor, and, finally, produce a
stack of custom letters using a prod-
uct that merges the two parts.

In integrated accounting packages,
the orders module may change your
inventory and accounts-receivable
files. Then the accounts-receivable
and accounts-payable packages will
automatically create entries for the
general ledger.

Functional integration offers the
greatest challenge for application de-
signers—not only to provide a gen-
eralized interaction between database
management and electronic-work-
sheet technology, but also to handle
the interface between the world of
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Introducing the Most Powerful
Business Software Ever!

TRS-80™ (Model LI, 111, or 16) * APPLE™ e IBM™e OSBORNE™e CP/M™e XEROX™

A"l

Sy G

‘The VERSABUSINESS™ Series

GENEDAL 'l.yf'ﬁeliﬂg‘:’” A
VERSA i A
LEDBER | S

» 8 commrey

FOWIT WO . . . .
PrdvivPus

VERSALEOGER HAS BEEN CREATED
WITH THE FIRST TIME COMPUTER USER IN M

1 Each VERSABUSINESS module can be purchased and used independently,
or can be linked in any combination to form a complete, coordinated business system.

VERSARECEIVABLES™ $99.95

VERSARECEIVABLES™ is a complete menu-driven accounts receivable, invoicing, and
monthly statement-generating system. It keeps track of all information related to who
owes you or your company money, and can provide automatic billing for past due ac-
counts. VERSARECEIVABLES™ prints all necessary statements, invoices, and summary
reports and can be linked wltg VERSALEDGER II™ and VERSAINVENTORY™.

VERSAPAYABLES™ $99.95

VERSAPAYABLES™ is designed to keep track of current and aged payables, keeping you
in touch with all information regarding how much money your company owes, and to
whom. VERSAPAYABLES™ maintains a complete record on each vendor, prints checks,
check registers, vouchers, transaction reports, aged payables reports, vendor reports,
and more. With VERSAPAYABLES™, you can even let your computer automatically select
which vouchers are to be paid.

VERSAPAYROLL™ 99.95

VERSAPAYROLL™ is a powerful and sophisticated, but easy to use payroll system that
keeps track of all government required payroll information. Complete employee records
are maintained, and all necessary payroll calculations are performed automatically, with
totals displayed on screen for operator approval. A payroll can be run totally, automati-
cally, or the operator can intervene to prevent a check from being printed, or to alter
information on it. If desired, totals may be posted to the VERSALEDGER [I'™ system.

VERSAINVENTORY™ $99.95

VERSAINVENTORY™ is & complete inventory control system that gives you instant access
to data on any item. VERSAINVENTORY™ keeps track of all information related to what
items are in stock, out of stock, on backorder, etc., stores sales and pricing data, alerts
you when an item falls below a preset reorder point, and allows you to enter and print
invoices directly or to link with the VERSA RECEIVABLES™ systam. VERSAINVENTORY™ prints
all needed inventory listings, reports of items below reorder point, inventory value re-
ports, period and year-to-date sales reports, price lists, inventory checklists, etc.

CARMPUTRUNICS:

50 N. PASCACK ROAD, SPRING VALLEY, N.Y. 10977

VERSALEDGER II™ $149.95
VERSALEDGER II™ is a complete accounting system that grows as your business
grows. VERSALEDGER II'™ can be used as asimple personal checkbook register,
expanded to a small business bookkeeping system or developed into a large
corporate general ledger system without any additional software.

© VERSALEDGER l?“' gives you almost unﬁ'mited storage capacity

(300 to 10,000 entries per month, depending on the system),

® stores all check and general ledger information forever,

® prints tractor-feed checks,

® handles multiple checkbooks and general ledgers,

° grints 17 customized accounting reports including check registers,

alance sheets, income statements, transaction reports, account
listings, etc.

VERSALEDGER II™ comes with a professionally-written 160 pa?e manual de-
signed for first-time users. The VERSALEDGER II' manual will help you become
quickly familiar with VERSALEDGER II™, using complete sample data files
supplied on diskette and more than 50 pages of sample printouts.

SATISFACTION GUARANTEED!

Every VERSABUSINESS'™ module is guaranteed to outperform all other competitive systems,
and al a fraction of their cost. lf you are not satisfied with any VERSABUSINESS™ module, you
may return it within 30 days for a refund. Manuals for any VERSA BUSINESS™ module may be
purchased for $25 each, credited toward a later purchase of thal module.

To Order:

Write or call Toll-free (800)431-2818
(N.Y.S. residents call 914-425-1535)
* add $3 {or shipping in UPS areas * add $5 to CANADA or MEXICO
* add $4 for C.O.D. or non-UPS areas * add proper postage elsewhere

= A
DEALER INQUIRIES WELCOME

All prices and specifications subject to change / Delivery subject to availability.

* TRS.80 is a trademark of the Radio Shack Division of Tandy Corp. - *APPLE is a trademark of Apple Corp. - *IBM is a trademark O—F-I.BM Corp. - *OSBORNE is a trademark of Osborme Corp.
*CPF/M Is a trademark of Digital Research - *XEROX Is a trademark of Xerox Corp.
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data on mainframes and microcom-
puter application programs.

Although developers suggest that
shared-technology products will
make functionally integrated stand-
alone products obsolete, this result is
unlikely. The range of problems
needing computerization exceeds the
capabilities of any one system or
package. For example, you wouldn't
use 1-2-3 to write a book, MBA to
store your inventory records, or
either one to produce an integrated
slide show.

Choosing Hardware

Given the amount of integrated
software under development, how
should you choose hardware to take
advantage of its features? First, you
must determine your requirements.
Not every problem nor every com-
puter user needs integrated software.
If your problems do require a com-
plex solution, then prepare to pur-
chase a more expensive system be-
cause integrated software generally
requires more computer memory,
which quickly translates into more

dollars. For example, Lisa supplies 1
megabyte of memory storage, while
Visi On and Concurrent CP/M can
use up to 512K bytes of data. There-
fore, you should consider 16-bit com-
puters like the IBM PC, the DEC
Rainbow, the TI Professional, or the
Victor 9000. Eight-bit computers like
the Apple II and the Osborne 1 sim-
ply don’t have the memory capacity
to handle the new integrated soft-
ware products.

Graphics are an important consid-
eration, too, because they display
symbols that make the computer
easier to use. Graphics also let you

use different character fonts that

make presentations more attractive
and bar and pie charts that give new
meaning to a collection of data.

If your system supports graphics,
you need a printer or a plotter that
can print the symbols displayed on
your screen. Most printers offer
graphics support as an added option,
and many include it as standard.

Finally, a pointing device like a
mouse may be useful. Some com-
puters let you execute commands by

Plans for an Integrated Product
Line

Chang Laboratories has been working on
a line of integrated business software that
is available on both 8- and 16-bit systems.
The products are functionally integrated;
that is, data can be shared among prod-
ucts. In addition, under operating systems
like Digital Research’s Concurrent CP/M,
these programs can share data via a small
satellite program used to facilitate com-
munication. Three products, Profitplan,
Microplan, and Graphplan, allow various
levels of spreadsheet and graphing capa-
bilities. A consolidation module allows data
to be combined from wvarious sources.
Memoplan is a word processor, Docuplan
is a sophisticated document formatter, and
Fileplan is a data entry and management
system. In particular, data from several
sources can be printed in a single report,
and information from a database can be
transferred to a spreadsheet.

I |
HEROISM IN THE
MODERN AGE

SYSTEM REQUIREMENTS:

@© Copyright 1983 Pacific infotech Corp.

A sophisticated simulation of

modern life and human psychology.

Includes: BASIC MODULE —

create and guide characters

through their lives...

PROJECT CONTACT (Scenario #1)
— save the U.S.A. from a mad
scientist and terrorist plot...
have only 60 hours to complete
your mission...

you

HEROISM IN THE

MODERN AGE is expandable to
other modules and exciting
scenarios.

At your computer store.

IBM PC* with one double-sided or two single- ilshi

sided disk drives, an 80-column monitor, ; ’_:‘ ég?tseos‘alollsmre B
and 64K RAM (96K for DOS 2.0). m— e Los Angeles, CA 90024
Color graphics/adaptor optional. y 4 y A £ Uog Ange es, CA 9002

*IBM PC is a trademark of
International Business Machines Corp.
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pointing to the items on the display
with your finger (touchscreen) or a
light pen. All these pointing devices
are similar in that they attempt to
make the software easier to use.
Because of their limitations, 8-bit
machines offer functionally inte-
grated programs only. Although soft-
ware for 8-bit computers may not
provide concurrency or shared tech-
nology, software developers continue
to increase the amount of functional
integration in their packages. You
may have to insert and remove disks
more often, but you will still get
products to “talk” to each other.

Further Integration

Software development produces
interesting products, but the work in
integration continually uncovers a
need for greater integration than
existing products supply. The new,
more powerful 16-bit microcomputers
open a Pandora’s box of promises and
problems, but at least they move us
one step closer to solving those
dream computer tasks.®

Dash Chang is president of Chang Laboratories
(5300 Stevens Creek Blud., Suite 200, San Jose, CA
95129-1088). He has a B.S. in electrical engineer-
ing from MIT and an M.B.A. from Stanford
University.
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NOW,

FOR THE FIRST TIME,
BUYING AND OWNING A
PERSONAL COMPUTER
IS VIRTUALLY RISK-FREE.
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INTRODUCING DIGITALS
EXCLUSIVE INVESTMENT
PROTECTION PLAN.
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22 Investment Protection Plan

This comprehensive plan is included with the purchase of
every Personal Computer Digital makes - including the RainbowM
Professional™ and DECmate™ I1.

One-Year On-Site Computer Warranty.
Digital will provide limited warranty service including
repair and replacement of defective parts wherever
your computer i8 located in the Continental US,

One-Year Software Warranty.

Digital will provide limited warranty support for operating
systems including updates to selected operating systems,
documentation and replacement of defective media.

On-Site Options Warranty.

If you add any of Digital’s personal computer options
(including printers) at the time of system sale,
these options will be covered by your one-year

On-Site Computer Warranty. Options purchased after
system sale are covered for 90 days,

One-Year “Hotline” Advisory Service.
Digital's toll-free “Hotline” Advisory Service will
answer questions about operating systems, Digital Classified
Software and general use. There's no extra charge, use
this service as often as you like during the warranty period,
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30-Day Money Back Return Policy. |
Covers your entire Digital system, including Digital + 38
Classified Software and Digital options purchased at time (| 'g*
of computer sale. Limited to one return per customer. T [ T
Offer expires January 31, 1984. - 18
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IT COMES WITH THE
FINEST PERSONAL COMPUTERS
YOU CAN BUY.

Digital’s Personal
Computers. They're one of
the surest investments you
can make. Because Digital
is the only major computer
company that suglports
its promise of quality and its
commitment to customer
satisfaction with a com-
prehensive investment pro-
tection plan.

This plan will minimize
your risk. Relieve your con-
cerns about owning a
personal computer. And it's
included when you pur-
chase any one of Digital’s
Personal Computers,
induding the Rainbow™ and
new Rainbow 100+, from

a participating dealer, distrib-

utor, or Digital Business
Center.

Digital’s Rainbow now
lets you run the widest
range of popular business
software—including
Lotus™ 1-2-3™ dBase I,
TK!Solver,™ and Multi-
plan

With Digital’s Rainbow,
you can choose from hun-
dreds of different software

grograms because only
igital’s Rainbow can run
these five operatiné systems:
MS™ -DOS, CP/M®-86/80,
Concurrent CP/M}*
and p-System** That means
ou’ll have access to the
roadest array of solutions for
your business, today and
tomorrow.

The new Rainbow 100+.

The Rainbow 100 is
erfect for most businesses.
ut if you need more
ower, Digital introduces the
ainbow 100+ It lets you

store the equivalent of 5,000
typewritten pageson a
built-in 10 Mbyte hard disk.
You’ll also run the most
advanced business programs
faster and easier—thanks

to 128 Kbytes of main
memory, expandable to

896 Kbytes.

www americanradiohistorv com

A wider choice of options
and accessories, too.

With either Rainbow;
you get a choice of monitors:
white, green, amber, or
high-resolution, full-color
display. A choice of high-
quality printers. A graphics

option that lets you create
bar charts, pie charts, and
line graphs. And more.
Including personal
computer accesso-
ries and furniture
custom designed by
Digital to help you get the
most out of your computer.

Call 1-800-DIGITAL this
week.

For more details on
Digital’s Rainbow 100, the
new Rainbow 100+,
and Digital’s Investment
Protection Plan, call
1-800-DIGITAL and ask for
the Rainbow desk.

*Concurrent CP/M is available from Digital Research, inc.

**p-System is available from Ticom, Inc.

ainbow is a trademark of Digital Equipment
Corparation.
1-2-3 and Lotus are trademarks of Lotus
Development Corporation.
dBase Il is a trademark of Ashton-Tate.
TK!Solver is a trademark of Software Arts, Inc.
Multiplan and MS-DQS are trademarks of
Microsoft Corporation.
CP/M is a registered trademark of Digital Research. Inc

© Digital Equipment Corporation 1983,
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You can count on 3M dlskettes Day after day.

Just like the sun, you can rely on 3M diskettes every day. At 3M,
reliability is built into every diskette. We've been in the computer
media business for over 30 years. And we've never settled in.
We're constantly improving and perfecting our product line, from
computer tape and data cartridges to floppy disks.

3M diskettes are made at 3M. That way, we have complete control
over the entire manufacturing process. And you can have complete
confidence in the reliability of every 3M diskette you buy.

Look in the Yellow Pages under Computer Supplies and Parts for
the 3M distributor nearest you. In Canada, write 3M Canada, Inc.,
London, Ontario. If it's worth remembering, it's worth 3M diskettes.

3M hears you...

Circle 426 on inquiry card. m
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Presentation and Form in
User-Interface Architecture

Architectural form and the interrelationship of software functions
suggest guidelines for developing user interfaces

Among the many trends in end-
user applications software, two seem
to contradict one another. On one
hand, software is getting more com-
plex: word processors a few years ago
were seen as a thrilling glimpse of the
future. But now they’re being super-
seded by office workstations with
more powerful and diverse capabili-
ties such as the availability of alter-
nate fonts for text, voice annotation,
and high-quality graphics.

On the other hand, momentum is
gathering toward increased software
usability. Emphasis on ease of learn-
ing and use is directed at that recent-
ly discovered software component,
the user interface. Unfortunately,
these two trends can often be at
odds. If system capabilities were con-
stant, the quality of user interfaces
would certainly progress. For even
without a deeply principled under-
standing of human-computer interac-
tion, the problem of software com-
plexity versus ease of use could be at-
tacked on a case-by-case basis. But as
functional complexity increases, this
kind of approach is less feasible.

by John M. Carroll

The upshot of the conflict is that
people using end-user systems fre-
quently lose track of where they are
and what they are trying to do. They
can produce tangles of errors and ad
hoc recovery behaviors that no man-
ual (on-line or off) can anticipate or
analyze (see reference 5). This is not

As software becomes
more complex, people
frequently lose track of
where they are and
what they are trying
to do.

just an issue for novices, as more ex-
perienced users, perhaps over-
whelmed by available functions,
often have trouble exceeding a
mediocre performance level (see ref-
erence 10).

Presentation vs. Form
We will discuss here two directions
we can pursue to achieve quality in

e anana Smaricanradiohistorv ceot.

the user interface. At the level of ar-
chitectural presentation we are con-
cerned with the specific nature of in-
terface elements—the objects and ac-
tions that make up the interface and
its concepts—often called “meta-
phors,” which organize these primi-
tive elements. The presentation of the
function through interface elements
(icons, menus) can be addressed, |
believe, only on a case-by-case basis.

An example of a specific architec-
tural-presentation case is the contrast
between graphically conveyed inter-
face metaphors, as in the use of dis-
play icons for actions and objects,
and nongraphically conveyed inter-
face metaphors, as in the use of meta-
phoric vocabulary for these actions
and objects (e.g., mail, print, docu-
ment, file). Other examples include
the availability and nature of com-
mand-driven dialogue, of prompted
specifications and/or selections via
menus, and of status and error feed-
back.

A second direction we can pursue
concerns architectural form. The
focus here is on how system func-
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tions are interrelated in typical user
scenarios, but not specifically on how
each is represented to the user in the
interface. This formal organization in
the interface (or architectural form, as
we call it) can be addressed as a gen-
eral-level issue, unlike presentation.

One general-level issue of architec-
tural form, for example, is the contex-
tual dependence of various func-
tions. In an interface with high con-
textual dependence, the range of
available functions is fixed strictly by
the mode the user is in. The hierar-
chical access of functions, typical of
menu interfaces, is a common exam-
ple of contextual dependence (for ex-
ample, property sheets in the Star-
type interface; see reference 11). In an
interface with low contextual de-
pendence, any function can be ac-
cessed from any mode, in the same
manner and with the same effects.

The distinction between architec-
tural form and architectural presen-
tation has important implications for
the organization of research efforts on
user-interface issues and in particular
for the development of user-interface
guidelines. For example, I have found
that there are principles of architec-
tural form that can be broken down
into guidelines, but there are no such
principles of architectural presenta-
tion. I recognize that this claim will
be controversial and that my argu-
ments for it will be incomplete. My
purpose here, however, is to initiate
and focus controversy, not to settle it.

Consider the examples mentioned
earlier. It seems that the issue of con-
textual dependence can be simply
and generally resolved by following
this guideline: maximize contextual
dependence in a user interface to
facilitate interaction in typical user
scenarios. As far as I know, this op-
timally eases system learning and
use. The only trade-off is that atypical
user scenarios would require circum-
venting contextual dependence. (The
best we can ever do is the greatest
good for the greatest number.)

But now consider the question of
whether an interface metaphor
should be couched as a display icon
or as a labeled softkey. I don't think
there is or will be a general principle
to cover this case. In the balance of

114 December 1983 © BYTE Publications Inc.

this article, I will examine cases of ar-
chitectural form and presentation.

Architectural Form

Our research examined techniques
for “staging” the presentation of sys-
tem functions to new users. A staged
user-interface architecture makes it
possible to turn off functional layers
so that the basic applications soft-
ware can be run by the user with no
frills, but the advanced functions can
easily be engaged when requested. A
user interface designed this way, with
staged access, i.e., accessible in layers
of complexity, can always be conve-
niently made simpler or more com-
plex by merely turning functional
layers off or on.

There are two reasons why staging
access to sophisticated functions
might be a good idea: first, it deals

The Training System
users were able to
begin concrete work in
less than half the time
of the group using the
Full System.

with the impact that increasing func-
tional complexity can have on inter-
face quality. The remedy is to block
off enough of the function to make
the system seem simple. Indeed, the
pitfall of prematurely and inappropri-
ately accessing advanced functions is
a common new-user error and may
lay the groundwork for timidity on
the part of more experienced users
when it comes to exploring advanced
capabilities.

Second, by having the advanced
functions available, this scheme pro-
vides a bridge for the user between
understanding the basic functions
and mastering the complete applica-
tions package.

To experiment with this idea, we
designed a series of modifications in
the user interface of a commercial
word-processing system. David Boor
and I managed to define a simpler
level of functionality, which included
only document creation, revision,
and printing functions and which

et AMericanradiohistory com

specifically blocked the seven or eight
most devastating new-user errors that
we had observed in a study of peo-
ple trying to learn the full system.
Essentially, we imposed an alternate
architectural form on the system by
brute force. This is the basis of the
Training System.

Physically, the Training System
looked exactly like the Full System,
the one with the advanced functions.
All the menus and other displays
were exactly the same. However,
when a user selected one of the error-
provocative choices, options, or func-
tions we had isolated, the Training
System displayed the message “X is
not available on the Training System.”
(X was the name of the selection.)
The error consequences had been
blocked, and the user was immedi-
ately free to make another selection.
The user could see the advanced
function and even try it—only to be
told it was not yet available, but the
user would not suffer the penalty
such self-initiative often carries. In
the Full System in the same situation,
the user’s selection would have trig-
gered an actual function and in most
cases would have led to trouble
quickly.

Subsequently, I experimented with
the Training System in collaboration
with Caroline Carrithers, Jim Ford,
Georgia Gibson, and Penny Smith-
Kerker, in a series of studies reported
and to-be-reported elsewhere (see
reference 3). Part of what we found
is good but not altogether surprising
news: novices can learn basic word-
processing skills several times faster
if they don’t have to spend time re-
covering from the errors of prema-
turely and inappropriately accessing
advanced system functions. In par-
ticular, the Training System users
were able to reliably get to the typ-
ing display and begin concrete work
in less than half the time of the best-
performing group of learners using
the Full System.

There was evidence that this ad-
vantage is more than merely a matter
of reducing error time. The Training
System users, at the end of our ex-
periment, could type and print out
a simple letter more than twice as fast
as the Full System users could. The
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UNLEASH THE POWER

Having been in the microcomputing industry for 10 years, V R Data Corporation has
earned its reputation for mizocomputing 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 4" 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
Subsystern, representing the latest in innovative technologies. With advances such as
100mm thin film plated media with embedded digital servo, and switch mode poweer,
the CUB placed V R Data well out ahead of the pack. Availabie in single {master) and
dual {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 availalbe for the most popular
microcomputers. The PANTHER family of drives are availaibe at quality Computer
Stores everywhere. If your dealer does not yet carry PANTHER Drives from V R Data, tell

them the future has arrived.
“R data

777 Henderson Bivd. ® Folcroft, PA 19032 e (215) 461-5300

Circle 450 on inquiry card.
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THE 2720 S. Harbor Bivd., Suite E, Santa Ana, CA 92704

PRINTER

SERVICE, COMPUTER AND SOFTWARE STORE

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

1) Low Prices 3) Free Technical Support

2) Same Day Shipping 4) Full Service Option

g _ i i}
C. ITOH 8510
Prowriter BROTHER HR-15
120 CPS - 1.3K Buffer - 8 Character e 13 CPS - Bi-directional - Super &
sizes - 5 unique alphabets - Greek Subscript
character set - Graphic symbols - e 10, 12, 15 and Proportional Spac-
bi-directional, logic-seeking - Ad- ing Pitch
justable tractors - Single-sheet fric- e Optional Tractor, Sheetfeed and

tion feed. Keyboard

C ITOH 8510 Prowriter Parallel $CALL
$795 $CALL serial

DOT MATRIX PRINTERS LETTER QUALITY PRINTERS

EPSON SERIES BROTHER SERIES
HR-1 (parallel)
HR-1 (serial)

COMREX SERIES
CR-1 (parallel)
CR-1 (Serial)

C. ITOH SERIES C. ITOH SERIES
8510 Prowriter F-10 40 CPS
Prowriter 1 F-10 55 CPS

IDS SERIES Juki 6100
Microprism 480
Prism 80
Prism 132

GEMINI SERIES
Gemini 10X
Gemini 15X

Delta 10
Toshiba P 1350

We carry a full line of Cables and Accessories
orone repare. Call (714) 241-0701 and ask us about...

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

HOW TO ORDER: Our phone lines are open from 8 a.m.to6 p.m. PST, Monday - Friday. We accept
VISA, MASTERCHARGE (at no extra charge). personal checks take two weeks to clear. COD's
accepted. Same-day shipment on orders placed before 1 p.m. Manufacturer's warranty applicable
on all equipment. Prices subject to change.

Training System users reduced the
proportion of their time spent on
errors almost 50 percent compared to
the Full System users over the course
of the experiment. And more than 90
percent of this improvement resulted
from their spending less time on the
errors that were not blocked in the
Training System itself. Hence, the ad-
vantage of the Training System is not
merely a matter of blocking errors,
then observing that people spend
less time on them.

At the end of the experiment, we
administered a system-concepts test
and a work-attitude test to our exper-
imental subjects. The Training Sys-
tem people did better on both tests,
indicating that they had learned more
about the system and that they felt
better about work in general after the
experience.

We have learned some fairly
specific lessons with regard to the de-
sign of training systems, in general,
for computer users. The novices us-
ing our Training System were given
opportunities to see where the ad-
vanced functions were and to make
errors, but they were protected from
the direct consequences and side ef-
fects of making the errors. Neverthe-
less, they learned to discern errors
more successfully than their Full
System counterparts. The Full Sys-
tem learners were punished more for
making errors, but their learning was
impaired rather than facilitated
relative to the Training System group.
The simple implication is that
negative reinforcement has no useful
role in the user interface.

The second lesson we learned from
this work pertains more to the issue
of architectural form. The system we
studied was derived from a commer-
cial system by ad hoc surgery—long
after the original design had been set
in silicon. We can imagine, however,
that when the original architecture of
a machine is developed, provisions
can be made for the sort of function
subsetting we had to graft on by
brute force. This amounts to a user-
interface guideline that dictates that
the core of an applications package
be a coherent package—and, in turn,
perhaps that the secondary function,
along with the core, constitute a
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SORRY
CHARLIE!

If you just bought o 16-bit. 8088 computer with a 160K drive, 128K RAM, MS-DOS.
Wordstor, Colcstor. EZ Writer, Color grophics BASIC. a 12" Monitor ond o printer part,
you're golng to be sorry when you read this od. Why? Becouse Scottsale Systems will
give you oll this for $995.

The color graphis board built-in fo the PC-PlusTm generates o resolution of 640x400 dots
in monochrome, ond generates 8 colors. The circuit board s presocketed for 256K, ond
on 8087 chip. ond is worrontied for o full year by 50 Sanyo Service Centers.

The PC-Plus will run many programs written forthe IBM-PC®, yet costs less than one-third
os much. Due to the huge demand for the PC-Plus you may hove to wolt, but give us o
call for more informotion. Better sofe thon sorry!

PC PLUS
PC DELUXE

G AN RS P o

WG N

" -
Single user systems now backed notlon- ;‘z‘;_,.n)\_ e
wide by Xerox. Single user systems now <
include Word processing, sprecdsheet \
ond graphlcs sofrware (along with CP/m
or Cg/M-Bé). Locol installotion of mulri-

Each Calumblo now comes with MS-DOS.
CP/M-86, Dosico {with IDM-PC® comeo-
tible color graphics). Perfect Wnter TM,

From the lowest-priced dual-floppy mulii-

st-selll ) . With
usersystems 10 true 16-bit 10 Mhz. multi Our best-selling Z80 systems. With each

user systems ovollable vio TRW,

TPC Coll
803 $1849
1603 $2289
802H $4319
806/20 mb. $4859
816/40 mb. $9275

TERMINALS

Adds Viewpaoint 3A+-Emulates
the ADM-JA. derached keyboord. keypad.
12" green display. notlonwide Adds
service. $457
Viewpoint 60 $589
Wyse 50 $508
Wyse 100 $694
Televideo 914 Call
Televideo 924 $689
Televideo 970 $1044
Altos |l $724
Zenith 2-29 $656
Zenith ZT-4 $469
Qume 102 $544
HOUSTON
INSTRUMENTS
DmP-29 $1795
DMP-40 $745
DmP-41 $2340

OKIDATA

usersystems, Locol service avalloble vio
TRW. We will configure, test and instail

system you get CP/M®. Sonyo Dosic.
Wardsior TM. MailMerge, Spelistar. Colesror.

InfoStor. 0 gomes disk. modem sofrwore,
user coples. a free rest. and 2 boxes of
disks. Nationwide service.

$1995

Sonyo Plus
$2395

your systems for on oddirional charge
(coll for prices).

5-80-2 $1998
5-80-10

5-86-10

5-86-40

Sanyo Plus
w/grophics (1.2mb) .

Scottsdale Systems..

617 N. Scottsdale Road, Suite B, Scottsdale, Arizona 85257

= (602) 941-5856 —

Call 8-5 Mon.-Fri.

A
',\‘ We panicipate In orbltratian for business ond customers through the Derer
by Dusiness Dureau of Moricopo Caunry.

-

SERVICE/ORDERING

INTEGRATION: priceslisted are far new equipment Infoctofy secled boxes with manutacturer's
warranty. We will pretest your equipment, Integrate your system. configure your software. provide
special cables. etc.. for an addirionol charge. Coll for prices.

ORDERING: MAIL ORDER ONLY. Prices listed are for cash. No C.O.D.'s. We sell on o Net 30
baslsta Forrune 1000 campanles and Universities with %ocd credir. P.O.'s, charge cards add 2%. Az.
residents add &%. Prices subject ta change. product subject 10 avoilablliry. Personal checks 1ake 3
weeks ta clear. 0-20% restocking fee for returned merchandise. Shipping extra - praducts are F.O.D.
polint of shipment. CP/M and MP/M are registered rrademarks ol Digliol Research. Wordstar Is o
registered trademark af MicroPra Internationol. IBM and IBM PC are reglistered rademarks of
International Business Machlnes Corporatian.

SOFTWARE: Sold only w/systems. not wonantied for sultobllry.

Pedeca SpelierTM.Pertect Colc TM. Perect
filer TM, Fost Grophs. Home Acc’t Plus.
Spoce Commonders. Diognostics. ond
The Columbio Tutar. The VP is 38 Ibs.
portable with o built-ln 9° monlror. The
1601 Isthe deskiop unit. Both computers
come with dual 320K drives. ond ore
backed by Bell and Howell.

$2349
$2479

Gemini 10X
Gemini 15, 15X
Delra 10's, 15°s
Epson

Tally 160L/troc
Tally 180L/trac
Tolly Spirit
Anadex —_—
105-132 “"Looded”

TRaETTTTTTTTTI T Ty

LETTER QUALITY
Silver Reed 500 $409
Silver Reed 550 $654
Sanyo PR5500 Less

Silver Reed 770 Call
NEC 7710 $1965
NEC 2000's Cali

DTC-3802

The new Micraline 92's and 93's feature 160 CPS.

draft made. 40 C.P5. carrespondence made.
Standard parollel. seriai card add 191

Microline 92
Microline 93
Microline 82
Pacemark 2350

Replaces the Dalsywriter 2000. Uses the
saome printwheel. ribbans. and rractar feed.
Will run serial. parallel. ar IEEE 488. 48K
buffer standard. uses Dlabla cades.

cOL 51044

PRICES!
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coherent application, and so on. This
conclusion has two properties: first,
empirical evidence supports it; sec-
ond, the recommendation it makes is
simple and general.

A question that remains is how
users will progress from the core
functions all the way to the full-
function system. In the real world,
experienced users sometimes limit
themselves to subsets and never be-
come experts on systems they use
routinely (see reference 10). Our sim-
ple case study had only two levels of
system complexity, and in the case in
which we examined users switching
from one level to the next, they were
told explicitly to switch. However, the
intent in the Training System is to
motivate the user to see increasing
but manageable functional complex-
ity as a challenge.

Architectural Presentation
Architectural presentation is a de-
sign domain par excellence; as such,
it is not amenable to deductive anal-
ysis (see reference 6). Rather, it is fun-
damentally a matter of iteratively re-

fining and developing a set of idio-
syncracies.

Unfortunately, there can be no
demonstrable arguments either way
for such a claim. But that does not
diminish the importance of the ques-
tion, because even a tentative deter-
mination could help organize and al-
locate effort in user-interface develop-
ment. I will illustrate the argument by

e e ———— ey
User-interface
metaphors build upon
what a user already

knows.
g — S8 — —— — ——1

discussing some recent interface
metaphors for office systems.

Most simply, the motivation for de-
veloping user-interface metaphors is
to build on what the user already
knows and reducing what would be
hard to understand. For example, a
large proportion of intended users
are professional typists, who know a
lot about typewriting but not neces-
sarily about computers. Analogous

points can be made for potential
users of electronic spreadsheets and
various other applications. Such ob-
servations suggest a simple design
idea that has been very successfully
exploited: help people learn and use
unique systems by inviting them—
via the interface—to engage their
prior noncomputer knowledge (see
reference 7). The current popularity
of interfaces that are deliberate meta-
phors of typewriters, spreadsheets,
and desktops is good evidence that
this approach is on the right track.

However, 1 question whether the
issue of metaphors is a simple one.
There are two reasons for my con-
cern. First, metaphors are inevitable
in human thought, and, while they
can be a source of insight and sav-
ings, they can as often be a source of
interference and confusion. When
we focus on success stories that con-
tend, for example, that a word pro-
cessor is a typewriter, we overlook
the many classic examples of meta-
phor-induced troubles. Psychologists
even have a special term to refer to
the interference of prior knowledge

Making money is one thing.
it is

Managing

Trademarks:
The Smart Checkbook—Softquest inc. CP/M and CP/M-86—Digital Research, Inc. PC-DOS—IBM MS-DOS—Microsoft Corp.
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The Smart Checkbook does the job. Manages
your money the way you want it managed—easily.

Imagine: push a button and get family budget
reports, net worth statements, tax records.

Custom reports, too. Know where your monies
go, accurate to the penny and well organized.

‘Instant Reconciliation’” The Smart Checkbook
doesn't just tell you if you're out of balance—it
finds mistakes and corrects them on the spot.
It even catches bank errors!

AND print checks, of course! With payee's name
and address!

Advanced features? Spiit transactions and assign
the amounts to the categories you choose. Track
sales taxes and much more. And there's a prac-
tice account to get you started

Yes: unlimited accounts, combined accounts,
organized accounts. A 160k disk, holds up to
2,000 transactions. Bigger disks—even more.

The Smart Checkbook is available for the IBM-PC,
PC-compatibles and most CP/M, CP/M-86 and
MS-DOS computers.

Order today. $149 complete. VISA and Master-
Card accepted. Call 703-281-1621

Softquest Inc.
P.O. Box 3456
MclLean, VA 22103

Circle 392 on inquiry card.
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FREE dBASE II SALESMAN

At SoftwareBanc Dealer
Services, we'll do anything g8
to help you sell dBASE 11" T
We even tried sending the [
country’s leading dBASE 1™
authority, Adam B. Green,
to all of our dealers. After
the first time, Adam
wouldn’t agree to being
shipped UPS again, even
after we offered to punch
holes in the carton.

Instead, we videotaped
him explaining dBASE [}
and interviewing George
Tate, Wayne Ratliff, and
Fox & Geller.

Make us your dBASE 1"
distributor and we'll send
you a free copy of this innovative videotape, as well as the
bestselling dBASE II™ User’s Guide. We can also help increase
your dBASE II" profits with our full line of add-on products
and “Mix & Match'’ pricing.

Meanwhile, we'll work on sending you the real thing. Do you think
putting lettuce on the bottom of the carton would help?

A
" B
| =

Location courtesy of Tech Computer Store, Cambridge, Massachusetts

SoftwareBanc Dealer Services

661 Massachusetts Avenue, Arlington, Massachusetts 02174

N Hours: Mon-Fri, 9AM-8PM EST; Sat, 9SAM-5PM EST

5 Toorder call: (800) 451-2502 or (617) 641-1241 in Massachusetts.
For technical support call: (617) 641-1235.
: Call us today and join the thousands of smart dealers who enjoy great
L_b—N—— prices, unbeatable technical support, and fast deliveries.
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on problem-solving activity: func-
tional fixedness.

An experiment in which people
were asked to mount candles on a
vertical screen provides an example
(see reference 1). The subjects were
each given a small cardboard box
containing candles, thumbtacks, and
matches. A correct solution is to
mount the candles on the boxes (by
melting a little wax) and then to
mount the boxes on the screen (with
the thumbtacks). Because boxes are
typically containers, not platforms,
most of the participants did not use

them to support the candles. Their
preconceived notions interfered with
the required insight. When the
materials for the problem were pre-
sented to the subjects in the boxes
(reinforcing the container interpreta-
tion), only 10 percent of the partici-
pants could solve the problem. When
the materials were provided with
empty boxes, however, almost 90 per-
cent solved the problem.

Even the typewriter metaphor has
its problematic side. Users we have
studied were often quite confused by
the fact that such keys as the Space-

beautifully NEW...incredibly effective

=

=elg

CRT FILTERS

for less than *40.007 stop your

Any computer(? rminal
operator will verify how tir-
ing. frustrating, and down
right inefficient CRT glare
can be. Now, thanks to Optech
CRT filters, this hassle can be
eliminated.

Attached in minutes without any
tools. Optech diffuses ambient light
(external light) while dramatically
improving contrast. The result? Data
displayed as never before—clear,
bright. and without interference. And
since Optech CRT fillers come in a

varlety of sizes to Icustom’m{ s
most popular computer terminals
on the market today. they actually
appear to be built into the terminal
when attached. Beautiful? Of
course. Both in its effectiveness
and appearance. And its price
tag is less than an inexpenstve
program.
But you be the judge. Call toll
free for your nearest Optech
dealer. You'll see how to quickly, eco-
nomically, and efficiently say good-bye
o the CRT eyesore forever.

CALL TOLL FREE AT 800-346-7802
SGL HOMALITE CORPORATION 11 Brookside Drive « Wilmington, Delaware 13804 « Telephone 302-652-3686

A subsidiary of SGL Industnes. inc.
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bar, Backspace, and Carriage Return
insert blank spaces and line breaks
instead of merely moving the typing
point (as on a real typewriter). Peo-
ple often balk at instructions such as
“backspace to erase” or “type to in-
sert” And this can cost them failure
and frustration. Users often try to
change margins and tabs when do-
ing so is needless because of system
defaults and dangerous because of
the risk of getting tangled in ad-
vanced functions (see reference 8).
But the point is not to avoid meta-
phors, for this is not possible. Engag-
ing prior knowledge in the service of
present behavior and thought is a
fundamental cognitive process.
The second reason interface meta-
phors may never become a matter of
simple and general principles is that
they often act as conceptual aids,
both mismatching as well as match-
ing their targets. A computer, for
instance, is not literally a typewriter.
Pressing a computer’s keys elicits
glowing dots on a TV screen rather
than lines of ink on a paper—really
very different effects. And typing
over characters on a computer screen
replaces those characters or inserts
new ones, although both outcomes
are unpredictable on the basis of
literal metaphor projection. Indeed,
given a simple view of the use of
metaphors, it is remarkable that
neither of these metaphor mis-
matches has a very troubling conse-
quence for learners. Encountering
these inequalities can, in fact, be an
opportunity for developing an en-
hanced understanding of the elec-
tronic medium, e.g., the concept of
dynamic storage (see reference 4).
These two properties of metaphors
raise a host of questions. When is the
metaphor trade-off favorable? When
will metaphor mismatches be cogni-
tively stimulating? We cannot resolve
these questions in a general way, nor
can we dismiss them, for aspects of
metaphors pervade virtually all
thought and certainly any user inter-
face. The very notion of a user inter-
face implies that what the user is see-
ing and conceptualizing is something
at least one step removed from what
the system is really doing. Adding
iconic objects and actions may make
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Start ahead. Stayah

The Columbia Family:
IBM-PC compatibility
plus outstanding value
and performance.

Stay ahead with Columbia’s
economic multi-user capabilities and
quality expansion products.

Choose the very practical

$4,995. All prices include CRT con-

troller with graphics and keyboard.
Call (301) 992-3400 for the

name of the dealer or distributor

Today, Columbia offers you the
highest level of IBM-PC hardware
and software compatibility.

Each Columbia microcomputer

is delivered with software worth thou-
sands of dollars for word processing,
financial planning, communications,

Columbia VP Portable, $2,995. Or,
the flexible Columbia MPC, $3,395.
The Columbia MPC with hard disk is

nearest you. Serviced and supported
worldwide. National service by Bell
& Howell Service Company.

and more.

West Coast:
3901 MacArthur Blvd. Limitenstr. 94

Suite 211 4050 Moenchengladbach 2
Newport Beach, CA 92660 West Germany

(714) 752-5245 02166-17097

Telex 277778 Telex 852452

World Headquarters:
9150 Rumsey Road
Columbia, MD 21045
(301) 992-3400
TWX 710-862-1891

Europe:
COLUMBIA
DATA PRODUCTS, INC.

Distributors in Australia, Belgium, Colombia, Denmark, Hong Kong, Israel, Italy, Malaysia, Netherlands-Antilles, Norway, Portugal, Spain, Sweden,
Switzerland, United Kingdom, Venezuela.

Circle 77 on inquiry card.
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ERG/68000

MINI-SYSTEMS

a

Full IEEE 696/S100 Compatibility
HARDWARE OPTIONS

8MHz, 10 MHz, or 12 MHz
68000/68010 CPU

68451 Memory Management
Hardware Floating Point
Muitiple Port Intelligent 1/0
64K/128K Static RAM (70 nsec)
256K/512K/1MB Dynamic RAM (150
nsec)

Graphics-Digital Graphlcs
CAT-16000

DMA Disk Interface

SMD Disk Interface

Tape Streamer Backup

5%" or 8” Floppy Disk Drives
5MB-474MB Hard Disk Drives
7/10/20 Slot Back Plane

20 or 30A Power Supply

Desk Top or Rack Mount Encl.

00000000 O OO0O00a o

SOFTWARE OPTIONS

68KFORTH' Systems L anguage

CP/M-68K20/S with C, 68K-BASIC?,

68KFORTH', FORTRAN 77, 280

Emulator, Whitesmiths’ C

(] iDRis® O/s with C, PASCAL,
FORTRAN 77, 68K-BASIC", CIS
COBOL¢ INFORMIX® Relational
DBMS

L] uNiIXe sYS lll O/S with C, PASCAL,

FORTRAN 77, BASIC, RM COBOL?,

ADA¢, INFORMIXS, Relational DBMS

VED 68K Screen Editor

Motorola's MACSBUG and FFP

Package

0a

0o

Trademark 'ERG, *Digital Research,
*Whitesmiths, ‘Micro Focus, *RDS,
Inc., *Belt Labs, '"Ryan McFarland,
*U.S. DoD

30 Day Delivery - OEM Discounts

since'1974

Empirical Research Group, Inc.
P.O. Box 1176
Milton, WA 98354
206-631-1855
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the desktop metaphor more explicit,
but interface icons are not necessary
to suggest the metaphor in the first
place. Merely describing a system as
an “office-application system” brings
to mind rich and diverse physical of-
fice metaphors.

Having recognized that user-inter-
face metaphors are complex and un-
avoidable design trade-offs, we can-
not say much more than “try some
out, test them, and try some more.”
For example, suppose that a docu-
ment removed from a folder (direc-
tory) to be edited is not returned to
the folder after editing. The office
metaphor suggests that the docu-
ment should then be “left out” (e.g.,
on a metaphorical desktop), to be re-
turned to the folder only when the
user explicitly moves it there. But
what about printing the document?
Suppose that a document removed
from a folder for printing is not re-
turned to the folder afterwards.
Should it remain on the metaphorical
printer’s metaphorical paper table?
Or should the printed document be
automatically refiled?

I think both choices are unaccept-
able. If the document is automatical-
ly refiled, the consistency between
editing and printing is compromised.
If it is not automatically refiled, how-
ever, it will likely be forgotten and left
in the printer. After all, when a docu-
ment is sent to be printed, the user’s
attention ultimately shifts to the
printer (not an icon or object label,
but the actual equipment). What
happens when the next document is
left in the printer? We can find solu-
tions to such architectural-presenta-
tion issues if we wish; however, these
well-reasoned solutions will not
always be appropriate. The trade-offs
and interrelations are too rich and
subtle; too often the key factors are
completely idiosyncratic to a par-
ticular system or application. When
one problem is solved, another,
whose very existence depends on the
prior solution, appears.

Architectural form, it seems to me,
is very much a matter of general prin-
ciples and could provide the user-
interface guidelines for which every
designer longs. For this reason, it
may make sense to direct research on

wwWwW americanradiohistorv com

matters of architectural form at
general-level principles. Architectural
presentation, however, seems less
amenable to such a treatment. Pre-
sentation issues, I think, will remain
case-by-case problems to be resolved
by prototyping and user testing. If
this world view is correct, then the
distinction between architectural
form and presentation could be an
important guide in planning research
on the quality of user interfaces.m
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WAIT REDUCTION

ou know how hard it is to wait for the printer to finish before
using the computer again. It's wasteful! Counter-productive!
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The solution: simply install Microbuffer printer buffer into the
system, in seconds. And you can print and process simultaneously.

Presto! Instant wait reduction.

With one swift command
Microbuffer—it handles the printer and frees the computer for other

functions.
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THERE'S A MICROBUFFER

Because Microbuffer is so practical, it's a natural
to complete almost every computer/printer
combination.

Depending on the model, buffering capabilities
vary from 8K to 256K of RAM.

Microbuffer Il and ll+ for the Apple II, Il +,
and lle computers.

Microbuffer II comes in either a serial or a
parallel version with 16K or 32K of RAM.
Microbuffer II+, available with 16K, 32K or
64K, has both serial and parallel capabilities, so
you can control two different printers at once.
And all include expanded graphics capabilities
and text formatting in addition to the inherent
benefit of letting you use your computer while
your printer is working.

Graphics routines include rotating the image
90 degrees, doubling the image size, mixed text
and graphics dumping, reverse image dumping,
dumping HI-RES page 1 or 2, and emphasized
graphics.

Text formatting commands include setting line
length, left and right margin control, text screen
dumping, auto skip-over performation, linefeed
control, video echo and more.

Microbuffer II and II+ easily install in auxiliary
slots inside the Apple computer in seconds.

Microbuffer/E for Epson printers.

Fully compatible with Epson MX-80, MX-100,
FX, RX and IBM-PC series printers, these easy-
to-install boards simply plug inside the printer
without modification. They require no changes
in user software for control.

For parallel interfaces, the Microbuffer models
MBP-16K AND MBP-64K are available.The
MBP-16K has 16K of buffer memory. The
MBP-64K can be purchased with either 32K or
64K of memory (the 32K version is easily
upgraded by adding four 64K DRAM Chips}.

For serial interfacing, Microbuffer models
MBS-8K and MBS-32/64K are available. The
MBS-8K has 8K of buffer memory and supports
both hardware and software (X-ON/X-OFF)
handshaking; the MBS-32/64K is available in 16K
to 64K memory sizes and supports three hand-
shaking configurations (hardware, software
X-ON/X-OFF and ETX/ACK).

Both serial and parallel Microbuffers are com-
patible with all standard Epson commands,
including GRAFTRAX-80, and 80 +.
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FOR EVERY SYSTEM:

Microbuffer In-line for virtually any com-
puter/printer combination.

These are stand-alone units that install In-line
between virtually any computer and printer.

Besides printer buffering, the In-line serial in-
terface (MBIS) can be used to efficiently transmit
data from the computer to almost any device
using a serial RS-232C interface—like modems,
typesetting equipment, word processors, plotters
or even remote job entry stations. The MBIS can
also buffer data coming into the computer,
reducing expensive modem transmission time.

The parallel Microbuffer In-line (MBIP) is built
exclusively for parallel interfacing, and works
exceptionally well in virtually any parallel
computer and any parallel printer.

Each of the stand-alone models has controls for
making multiple copies {up to 255). With the
pause control, printing may be halted at any
point and continued later-it will pick up right
where it left off. Additional files can be sent to
the buffer and they will be processed in turn.
Both come with either 32K or 64K of RAM, and
are easily upgradable up to 256K for processing
greater amounts of data.

See us at Comdex, Corner of 156 and 257

COPY

PAUSE

Microbutfer’'s quality and the warranty that
guarantees it.

Each Microbuffer is constructed from the finest
materials available. Every one must undergo
countless tests to insure that it performs exactly
like it's supposed to.

Microbuffer comes with a 5-year warranty that
covers everything. If, for any reason, any
Microbuffer doesn't work perfectly, we'll fix it
or replace it quickly, without hassle.

And if you have any questions about using
Microbuffer, answers from our technical person-
nel are only a phone call away.

==PRACTICAL
=PERIPHERALS

31245 La Baya Drive, Westlake Village, California 91362
(213) 991-8200 » TWX 910-336-5431
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Fast and restless.

The new Delta-15 printer kicks out AnyCalc,
easy as 1,2, 3!

In a9 to 5 world full of changing spread-
sheet data, you need a business printer that moves
fast. A printer that constantly fires out printed infor-
mation. A printer called Delta-15.

Delta has the ability to print multi-copy
spreadsheets at an intense 160 cps. Its throughput
never rests. In fact , it never even wavers in speed.
That means that Delta constantly fits the most work
into every single second.

Delta comes in a 10" or 15%" carriage size.
It offers you the flexibility of standard 8K parallel and
serial interface. And has the ability to underline,
accept macro instruction, and print characters that
range from full graphics to everyday printing to sci-
entific notations.

Plus, as always, you get our unique 180 day
warranty (90 days on print head).

So for everyone who needs their spreadsheet
data “yesterday,” this is as close as you can come!
The new fast and restless Delta-15 business printer

SEQIF

micronics-inc¢
THE POWER BEHIND THE PRINTED WORD.

Computer Peripherais Division
P.O. Box 612186, Dallas/Ft. Worth Airport, TX| 75261 (214) 456-0052
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Why Is Software So
Hard to Use?

So far, the “ease of use” idea has generated more advertising
copy than easy-to-use software

I divide microcomputer owners
into two groups: those who use com-
puters as tools to get a job done and
those who see them as neat toys to
be played with for their own sake. I
call the first group users and the sec-
ond hackers. I also have a confession
to make: even though I am a com-
puter programmer, both my- feet are
firmly planted in the users’ camp. I
don’t enjoy complexity for its own
sake. I dip into the innards of my per-
sonal computer by necessity, not
curiosity. I use computers because
they get my job done, but I don't
really like them very much.

If you want to find out if you are
a user or a hacker, compare figures
1a and 1b, screen displays you would
see upon signing off from two im-
aginary computer systems. If you
find yourself enchanted by the latter,
read no further. You are a hacker, and
this article is not written for you.

Software Is Not Easy to Use
Now that we’ve gotten rid of the

by Sam Edwards

hackers, let’s first agree, fellow users,
that most software products are not
easy to use. Even if you number
yourself among the fortunate few
who have experienced no problems
installing, learning, and using your
software, I am sure you know of
friends with horror stories. They

complain about programs that re-
quire an electrical engineering degree
to configure to your computer;
manuals that explain nothing, or far
too much; error messages that ap-
pear when you've done nothing to be
ashamed of and that aren't docu-
mented (“So I pressed the Tab key,

(1)
END OF SESSION
(1b)
END OF SESSION
CONNECT TIME: 0:12.34 # DISK ACCESSES : 456
SESSION TIME: O0:11.27 # DISK UPDATES 98
CPU TIME i 00:01.54 # DISK RETRIES : O

MAXIMUM FATH

MINIMUM PATH
AVERAGE PATH :
STD. DEVIATION:

Lol N R
NN

LLOAD POINT
ENTRY POINT

i 00C8
s 6A77

VERSION A.09 REVISION 3

# KEYSTROKES

: 315

# COMMANDS = 14

# CHARS DISPLAYED: 847
AVG. DISPLAY RATE: 43/SEC.
ACTIVE MEMORY i 256K

% UTILIZATION 14

WIIBI~-S7-0OOSH#H# (XLA)Y 22

Figure 1: If you prefer 1a to 1b, 1d call you a user. Read on. If you prefer 1b to 1a, you're

probably a hacker.
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EC —_

(602) 842-113

Call for programs not listed. We will try to
beat any legitimate price Software.

CP/M Program names prefaced wnth # are
also avallable for IBM PC
DATA BASE MANAGEME EMS

EU‘I’ OF THE TEAFH
DBASEII+Everymans data base primer
+Extra disketie with DBase Accounting, Mail
List and inventory Programs. IBM PL and

GP/M — Call for our special price.
Fox and Galler Cuickcode with E.?asé\

PACKEIONE: . o da i wais s s b d bca i add 7

H#DB+SORT iicicma iz i .. %99
#CoNdor I, ... \riranrssnnnnenss £445
FNWA Statpark $3489
ATIMIN _ 5285
wlnfostar Prbailsiiiiisatsassis -.Call
#WOrdstar Mail Merge Spellstar Index 8385
#Wordstar . - 2865
#Mail Merge ... ... i a 135
#Spell Star .............. ... %5135
#Lexisoft Spellbinder, ....,......., $270
#18M PC Volkswriter .............. 3115
#Aspen Spellchecker, ..., .......... 536
#Metasoft Benchmark ............. $295
#Multi-Mate ... ... . ...iiiiiiiin. 325
Peachtext ,........ccoiviiiiaananns 268
#Calcstar , . $85
#Supercalc ", Loer 185
#Microsoft Multlplan ......... 185

#TCSeEquivalent of PeachtreeeSpecially
Augmented By Warehouse Softwara Cus-
temized For Your IBMeTerminal and Printer-
GL, AR, PA, AP for PC XT, DOS 1.1, 2.0
Each Module $T5 ..., For All Four $275

H#OYMA . F .Call
#Peachtree GL, AR, AP ... ... ... . $265
MBSI Accounting . ......o.ooiiiiiiia.. Call
Home Accountant Howardsoft . $115
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Move-lt for IBM PC icvivesridasnsi
Hayes Smartcom Program . ¥
BMC RGB Monitor. . _...._. "
AMDEK 300 Monitor, Green ,....., $1585
AMDEK 300 Monitor, Amber, .....,
Quadram Micro Fazer Print Buffer 64K Call
Hayes 12008 Modem .. e $430
Hayes 1200 Modem . 485
Floppy Disk Controller 185
S/S D/D Diskettes ....... ..$20
Plantronics Color + Board .
MPI 320K D/S D/D Drives .
Toshiba 1/2 height drives ............ all
64 K Ram Board Expandable to 256K$150
AST Six Pack Board .,

Stediwatt Surge Protectors ..........$65
10 Meg Datamac Drives ..........$1675
Par Printer Cable ................... $35

Best Price in U.5. for IBM PC or Clones.
Seven Function Board—Includes Async
Adapter, Parallel Adapter, Clock with Battery
Back-Up and Software, Game Port, 64K
Memory Expandable to 512K.

1 year warranty _. ..$277?
PCDOS

Versaformily iy s s $275
Lifeboat C Compiter . ,............ 285
Microsoft C Compiler ., ........... 345
Microsoft Pascal Compller ........ 245
Prokey ..... e 555
Norton Utifities .. ........ooeoniinn 555
PCIt Copy Program . PO T
Microsoft BASIC Compiler | $285

Howard Tax Preparer 83 .........,
Microsoft Flight Simulator ... ......., $38

Howard Real Estate Analyzerll.... $175
CP/M86forIBMPC................ $49
CBaSiCB86 ......coovvvvvneneennnes $165
CiISCobot 86 ........cc0vvvvvvnnnn 595
Pascal MT+86 W/Spp ............. 415

TERMS: Prices include 3% cash discount. Add 3% for
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AZ orders +6% sales tax. Prices subject tochange.
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4935 West Glendale Ave., Sulte 12
Glendaie, AZ 85301
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and the screen displayed INTERNAL
ERROR 315, and my computer started
to beep at me, and it just kept beep-
ing and beeping..”); and applications
that lead you down a decision tree in-
to a cul-de-sac where your only exit
is the power switch. The point is that
not only is most software difficult to
use, but it's the software’s fault and
not yours. Many users unfairly blame
themselves for the deficiencies of
their software. I want you to stand up
now and say out loud, “My software
is not easy to use, and I am not a
dummy.” There, I bet you feel a lot
better.

Admittedly, the “ease of use” idea
has caught the software industry’s at-
tention, but so far it has generated
mainly advertising copy. Rare indeed
is the advertisement that doesn't pro-
claim its program Easy to Use or User
Friendly. Investigate these claims and

Creating easy-to-use
software requires a
good model, lots of
attention to detail,
and a constant
effort to simplify.

you will usually discover just another
hard-to-use product with a bunch of
lessons and help screens tacked on.
In fact, some popular software is so
hard to use that an entire subindustry
has sprung up to help the user figure
out how to use it. A recent microcom-
puter magazine had 11 advertise-
ments for seminars, keyboard
templates, on-line tutorials, program
interfaces, and so on, all designed to
make money off of people who
bought name-brand software and
then found it too difficult to use.

Easy Is Difficult

One reason why so little easy-to-
use software exists is that it is very
difficult to create. Creating easy-to-
use software requires a good model,
lots of attention to detail, and a con-
stant effort to simplify. (It also re-
quires a lot of code. John Page, the
creator of PFS:FILE, estimates that
fully half of FILE's code is devoted to
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the user interface.) It is easy to add
"just one more” feature but difficult
to integrate it smoothly with existing
features. It is easy to provide an ap-
plication with lots of options but dif-
ficult to avoid presenting those op-
tions to the user in formidable lists
of menu choices, cursor-control keys,
embedded printer commands, and
so on. It is easy to expose the inter-
nal structure of a program as a model
the user must understand but much
more difficult to present a model
with which the user is familiar.

Another reason software is not
easy to use is that some potential cus-
tomers won't buy it if it is. Some of
these potential customers suffer from
the Big System Syndrome, a carry-
over from the days when computers
were big and complicated and main-
tained by a priesthood of white-
coated computer operators in special
air-conditioned rooms. Today’s Big
System Syndrome sufferers derive
pleasure in direct proportion to their
software’s complexity and obtuse-
ness. There are others who feel
somehow cheated if the programs
they buy don't fill their screens, beep
their speakers, and whir their disks
to the maximum. They want their
money’s worth. Finally, some users
equate difficulty with sophistication.
These are the people who waited
until IBM legitimized the microcom-
puter industry before they bought
their personal computers; their image
as professionals is at stake, and they
can't risk “easy” software destroying
that image.

The Feature Chase

Software is not easy to use mainly
because the people who write it,
market it, review it, and sell it aren’t
really interested in how easy it is to
use. What programmers care about is
how much it can do. In the inexorable
drive toward more and more fea-
tures, the players have lost sight of
the software’s only purpose: to get
the job done with as little fuss as
possible.

A programuner is a programmer be-
cause he is good at handling details
and complexity. His world is made
up of bits and bytes and hexadecimal
numbers and balanced B-trees and
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trol thru the high speed and reliable IPC (Inter-
Processor Channel), provides an ultimate low cost solu-
tion for each computing station in a network.

Superior S-100 board Products are the key
to superior system products. We now provide two pro-
minent single board computers: MCM*80, based on
Z80 (4 MHz, 6 MHz, or 8 MHz) processor family, and
MCM*186 based on 80186 (8 MHz) processor. There
are two disk controller products,; DCM®*80 and
DCM*80 II. DCM*80 is the first disk controller to in-
tegrate the floppy disk
controller and the SASI
(ANSI SCSI) hard disk
host adapter in one
board. DCM*80 II is
DCM*80 plus 8K
Track Buffer with on-
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the capacity of a
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Low Cost Local Area Networking has

always been a subject but never a solution. Our ap-
proach to the LAN of SBCs, with integrated LAN con-

CP/M is a trademark of Digital Research, Inc.
TURBODOS is a trademark of Software 2000, Inc.
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which has quad-mode capability. It works
not only as an 8-bit and 16-bit memory
board, but also as a memory disk board.

LINK*80 is an intelligent [/O board designed
for high performance foreground processing
capability with on board processor (Z80 A)
and memory buffer.
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JC Systems products are available worldwide thru 60 dealer bases
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CP/M and TURBODOS.

all

Circle 240 on inquiry card.

WwWWW americanradiohistorv com


www.americanradiohistory.com

shell sorts, things he understands
and loves. When fellow programmers
ask him about his current project, he
tells them about his neat data-
compaction scheme and how he got
it to fit in only 2K bytes. When they
ask for a demo, he'll show them some
exotic feature that no competitor’s
product offers (“Watch this: just press
ControlV,X and the Escape key, and
bingo! Your subscript is now under-
lined.”)

Immersed in technical details and
surrounded by like-minded people,
the programmer quite naturally ex-
pects the end user to share his en-
thusiasm for the technical and the
complicated. And so, little by little,
technical details surface for the user’s
admiration. The programmer’s spell-
ing checker now tells what percent-
age of the words in the checked
document appear exactly once. His
database program now reports the
average number of disk seeks per
record accessed (it's the lowest
average in the industry!). A chapter
is added to his spreadsheet program’s
manual explaining in complete detail

the format for the storage of real
numbers (an elegant scheme; it
should be shared with all mankind).

But the programmer shouldn't bear
all the blame for his program’s creep-
ing elegance. The marketing depart-
ment of his company steadily feeds
him advice during the product’s de-
velopment, and the advice is always
More Features. Any feature the pro-
grammer hasn’t included that the
competitor's program includes is
pointed out, and it is easier for the
programmer to add it than argue to
eliminate it. After all, that’s what he’s
paid for, right? There is also the
unstated challenge to his ego (“Well,
if it’s too difficult.. ). Of course, any
features the programmer includes
that the competition has neglected
are looked upon by the marketing
department as just so much gravy.

After investing all that time and ef-
fort in adding features that the com-
petition doesn’t have, it would be
silly not to point out their uniqueness
in product advertisements. So a
matrix is worked up with features
along one axis and the product ver-

sus its competition along the other
axis. (The features listed are mainly
those that the competition lacks.) Un-
fortunately, the ad does not address
the only question that really matters:
will the product do the job for you
without any fuss?

When the software reviewer enters
the picture, his assignment often is
to compare the programmer’s crea-
tion with similar packages from com-
petitors. If he doesn’t have enough
time to actually use all of the prod-
ucts he is reviewing (which is very
often the case), he makes his own
matrix of features versus programs,
just like in the ads. I've got a whole
file of these reviews. They are always
entitled “<magazine name>
Reviews <however many> of the
Most Popular <spreadsheet/word-
processing/ home-accounting > Pro-
grams for the <computer name > "
Reviews like this are generally quite
useless. After reading across the rows
and down the columns, can you real-
ly say which product is best for you?

Finally, we have the dealer. He can
carry only two or three programs in
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PROGRAMMABLE AUTO DIAL, FOR $449*
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¢ Audio Phone Line Monitor
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pact it mounts on the computer with
Velcro®; when you carry your computer you
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conceived it achieves all this with just 12
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trouble-free service). If your dealer doesn’'t
know the Password yet, write or call for com-

plete specifications.

*Suggested list for Password compilete with power, phone,
RS232 Interface cables. TelpacTM software optional extra,
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CAN YOU NAME THE WORLD'S
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OF PERSONAL COMPUTERS?
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each category for each computer he
sells. How can he choose which
ones? He reads the ads, dealer pro-
mos, and software reviews. Since
every product claims to be easy to
use, he concentrates on what each
product can do, assuming that, all
other things being equal, the more a
product can do, the better it is. Hence
he stocks those products that have
the most features, confirming the
programmer’s wisdom in putting
those extra features in and encourag-
ing him to include even more in
future versions.

The unfortunate result of this fea-
ture chase is that the user ends up
with a program that does everything
in the world except (you guessed it)
get the job done with no fuss.

What Makes Software
Easy to Use?

Easy-to-use software gets the job
done with no fuss. That’s because it
stays out of your way by not drawing
attention to itself and by offering you
only what you need to know. It lets
you concentrate on your work and
not on using the program. Rather
than try to be all things to all people,
it contents itself with meeting the es-
sential needs of most people.

Easy-to-use software does what
you expect it to do. Its responses to
your commands are natural and un-
exceptional. As you work with it, it
may elicit from you an occasional
murmur of contentment but never a
cry of amazement, grief, or profan-
ity. It satisfies what people in my
company call the Principle of Least
Astonishment.

Easy-to-use software offers you
less. The thinner the manual, the less
you'll have to read to learn the pro-
gram. The fewer the choices on the
menus and prompt lines, the less
you'll have to think about before
making your choices. The less a pro-
gram does, the fewer things can go
wrong with it (and, most probably,
the less it costs). For me, less denotes
simple, clean, uncluttered, and un-
complicated.

A Good Model
A good software product uses
models of things you are already
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familiar with. If you glance at figure
2a, a screen from an imaginary
home-budgeting program, you might
not be sure what it is for. If, however,
I rearrange the prompts and add a
border, its purpose becomes self-
evident (see figure 2b).

I've seen many examples lately of
databases that use a screen display of
a filing cabinet as their model. This
model can be extended to have the
chosen drawer open up and the
folders inside pop up for your inspec-
tion and choice. By using such a
familiar object as a model, this pro-
gram does away with any need to ex-
plain “master” and “detail” data
fields or whatever the internal
equivalents are for the drawers and
the folders. Apple’s Lisa computer
comes with a program that uses a
hand calculator as a model. You
“press” its “keys” by selecting them
with the mouse. This program’s vir-
tue does not lie in its efficiency (an
actual hand calculator is faster to use)
but in its familiarity; you don't need
to read a manual or a help screen to
find out how it works.

One danger with models is that in
their effort to imitate the familiar ob-
ject, they may imitate the object’s
limitations as well. A word processor

(2a)

Number:
Date:
Tos
Amount:
Memo:

(2b)

patterned after a typewriter so
slavishly that you see a graphical im-
age of the type ball swing up each
time you type a character may be
comfortably familiar but may even-
tually drive you crazy.

One of the most familiar objects of
home and office is also one of the
most difficult to model successfully:
a piece of paper. Programs seldom
show one of paper's most obvious
characteristics: its edges. Nor do pro-
grams simulate the freedom of using
a pencil or typewriter to write any-
where on the paper. Cut-and-paste
operations rarely bear any resem-
blance to the cutting and pasting of
real paper.

The sheet-of-paper model is ideal
for a database program in which each
screen represents a form to fill out.
With care, the same model can also
be used to represent menus and
other command screens, thus elimi-
nating the need for the user to learn
different procedures for data entry
and command entry. A popular alter-
native to the sheet-of-paper model for
command entry is the sequential
model; you select one item from a
list, which in turn offers you a secon-
dary list, and so on, until you have
reached the list containing the item

Number

The Order Of

[l
[
*
i
]
g
]
‘
]
'
]
‘
]
g
]
g
]
'
[l
1
]
‘
]
g
]
1

Figure 2: An unclear screen from an imaginary home-budgeting program (a). With prompts
and a border, the purpose of the screen becomes self-evident (b).

W\W\Msaaaesicaanradichictory com


www.americanradiohistory.com

RGB vision-ll

@ TAX/AN also offers the 410-80, 80 column and
RGB card to interface with the Apple Ile.

@ WAX/AMN\ monitors stand alone.

See your local @ TAX/AN dealer, or call us for details!

www americanradiohistorvy com

& TAXXAN

TSK Electronics Corporation
18005 Cortney Court

City of Industry, CA 91748
(213) 810-1291

Circle 439 on inquiry card.


www.americanradiohistory.com

: : ¢ you want to change.

With the sheet-of-paper model as
employed by PFS:WRITE, you select
the Define Page option of the main
menu by typing 2, which brings up
the Define Page Menu. You then
move the cursor to the Left Margin
item and type the new value over the
old one.

The advantages of the sequential
model are that it often requires fewer
keystrokes to select an option and it
need occupy only one line of the
screen. The advantages of the sheet-
of-paper model are that it enables
you to examine and change many

r
b
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Y o v r R never read) said would happen. Not
- ® only have you messed up your

budget, you have also lost all con-
fidence in the F3 key, even when you
aren't in the Edit subsystem. From
now on, every time you use your
budgeting program, you will worry
about it and wonder when it will foul
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you up again.
I occasionally use an operating

TH — *_—_*—:_ — _- system that requires a Q to quit the
o - ) main menu, an E to move from the

main menu to the editor, and, de-

— PU Rc HASI NG AGE NT pending on what I have done in the
editor, either a Q, E, or the Escape
m O'I'C h es I OWeS'I' p r i Ces | key to return to the main menu. The
» net result is that I must pause and

: - worry a bit before typing Q, E, or the
- ———————— 1 | Escape key at any menu. A minor in-
consistency has planted a seed of

I
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BIG 16 RAM21°°  10.052 IV, wi18 meg. 6.275 9620 139 LECMINALS text, and a replace mode for typing
816 68K RAM 21° 6632 Sanyo 1250 2.433 96254 1515 T I h
Gifford Sys. 321° 8866 2677 WP6000 25599 Adds Viewpoint A1 445 over ex1st1ng text. In the cursor-
= Seame GaTzseu% hard disk 5.970 gv?'lh:;i:ﬁ;%llglida;sv ggg " e"'S';‘.”'"‘ Ae%o - ;gg d h
: y A [ 802 2.525 . ltol o 1. par mpex Dialogue 80 amber
**Unassembled Componenls T$-803 2.027 26%3 n |g;é énln Ahrggi\Ambassador :gsg movement mo e/ YOU can use t e
Vi 4-20 3637 -10.40 cps 1. . Itol 01 ’
M.Drive-H 1100 Viotor 90005 2874 £10.55cps 1428 101 1278 cursor-movement keys, but you can't
ST el o L S | || e p——"
- 2 4 2 ImZF 100-21 2.2 aisywriter . 4 B spiit |
SAM";M. |23KD_ Mgdhz g% oo ZW-110-32 a. 251 glalalsoum gg-mo p lé?g I(.)em Siegler ADM 3A C5|| ype €xt. in € nse mol e’ you can
sk 2. Hard Disk Conir. ablo 620. 25 cps . daisy uadram MX700 ALL
Pragmatic 20 meg. 2.990 630 1.710  Qume QVT102A 542 type teXt/ bUt you Cant use the
Pragmatic 40 meg. 4.686 Epson FX-80 564 QvT102G 538
Columbia Sys.2320K 2779 WARD DISKS FX-100 750  Televideo 925 715 cursor-movement keys. In the replace
Sys.12meg. 4,119 @ Al MX-80FT 475 950 905
Sys.. portable 2.320 ameo A MX-100 657 970 1.015
Corana doskiop.2320K 2437 Chalsworln 4200 ' 3340 Flonda DaiaOSP130 3700 Visual 330G 932 mode, you can type text, but Only
desklop. hard disk 3.495 0rvus. 6 meg.. w/o In B GE (General Electric) CALL  wyse WY-100 680
portable. 2.320k - 2.387 Cyauest 1391 Geminl 10 306 0 Wv-200 1,020 where there was text before, and you
Eaglell £-2 1575  Davang. 5 meg. Univ 1.395 15 454 WY-300 1.020 p
1620 2.999 Morrow 20 meg.. wicontr. 3650  Gorllia Banana 199 Zenih 2:29 635 can’'t use the cursor-movement keys.
U A e Sis DSPusmilzalloptons 139 ACCOUNTING
PC-1 2320 Pragmatic 10 megq NEC 2
e 2% SaniaClarasysT0men 1970 Js}g 3% SOFTWARE In other words, you are never sure
PCXL 1448 Taligrass Tech. 6 meg ) 77 1.900 . 1 : .

Fortune CALL Tranlor 5 meg. 12 8023 55, Alosiccountam 1M which keys are functional and which

Molecular SM 8 10 meg. 4648 Okidata 80 317 Graham Donian, ea. mod 420 5 ML

MorcwMicloDiMD2: 0 B2 S5 MES!.gach module a5 are not. Inconsistent keystroke defini-

’, y i}
‘witerminal.agd 455 1BM 84P 960 . 3

Morrowriter il g 85 1080 yConsutamis.eamos 150 § | tions force you to devote more time

MVIMP100) 1856 :ayes 1200565%°I€em d ‘;g 92p 445 O[I:vce’osals(mns od 568
i eytronics 51 eyboar 1 n Sy . ea. mod. .
xw:m;ggg g‘fﬁ ga""?nms Color Plus ~ CALL ggg ?:2;; S(ruclrt:reddSylslems. T tO Worrylng about the SOftWare, leaV'
fi uadlink 549 each module
W2-MP100 321 935 820 : 3 :
Kﬁwg.mﬁg% B Saop 2220 systems Plus 345 ing you with less time for your work.
MW2-MP 2.786 23505 2195 DATABASE b .

NEC APC-HO1 2088 2110 2323 PFS:WRITE’s main menu expects
APCHO2 2544 MODEZO'gS p Qantex6000P 1,086 SO:TIWARE - P
APC-HO3 2999  Hayes 1 4 7020 1235  Condor Il 4 ™ -
APCH12 US Robotics Auto 212A 479 7030 1548 DBase i 450 you to enter a dlglt from 1 to 6, fol
Color Graphics 618 Password 349 7040 1.703  Personat Pear! 199

lowed by pressing the F10 function
FO.B. shipping point. Prices subject to change without notice. B-83.12 key on the IBM PC to signify “I've
—_————— = —_— ——————— 1 | filled out the menu; let’s continue”
— -1 | I could have made the main menu
even faster to fill out by having the
. program branch immediately after
Have a Happy Holiday Season detecting a digit from 1 to 6, without
waiting for the F10 key to be pressed.
But that would be inconsistent with
the way the other menus are han-
TH E dled. In the Define Page menu, for

example, the F10 key is required be-

PURCHASING || e e o e vt the
AGENT, INC. er e hore Brone beys e oot

574 Weddell Drive, Suite 5 have saved is not enough to compen-
Sunnyvale, CA 9 4089 sate for the inconsistency of requir-
: ing the F10 key on all but the main
(408) 744-0646 o Y
Slan Hchadhi FidEh Sl Can consistency be carried too far?
136 December 1983 © BYTE Publications Inc. Circle 357 on inquiry card. Circle 385 on inquiry card. =
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SemiDisk and SemiSpool:’
SURE-FIRE WAIT-REDUCTION!
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Time was, disk emulators were afraid of the dark.

‘ 51 2Kbyte When your computer was turned off, or a power
outage occurred, all your valuable data was lost.

H n H ™ But the SemiDisk changed all that. Now, the

eml ISk I 1 095 optional Battery Backup Unit helps take the worry

' out of power interruptions. It keeps the SemiDisk

powered for up to 5 hours during a power failure.
Time was, you thought you couldn’t afford a

SemiDisk. Now, you can’t afford to be without one. Time was, you had to wait until your printer finished
printing to use your computer. That's changed, too.

Now, the SemiSpool print buffer in our Version 5.0

256K 512K  1Mbyte software, running under CP/M 2.2, frees your
SemiDisk I, S-100 $895 $1095 $1795 computer for other tasks while your data is printing.
IBMPC $1095 $1795 With a capacity up to the size ofthe SemiDisk itself,
TRS-80'Mode! 11 $1095 $1795 you could implement an 8 Mbyte spooler!
SemiDisk 11, 3'109 $1395 $2095 But one thing hasn't changed. That's our
Battery Backup Unit  $150 continuing commitment to supply the fastest,
highest density, easiest to use, most compatible,
Time was, you had to wait for your disk drives. The and most cost-effective disk emulators in the
SemiDisk changed all that, giving you large, world.

extremely fast disk emulators specifically designed

for your computer. Much faster than floppies or e

hard disks, SemiDisk squeezes the last drop of SemiDisk.

performance out of your computer. _ It’s the disk the others are trying to copy.

SemiDisk Systems, Inc.

P.O. Box GG Beaverton, OR 97075 (503) 642-3100

Call 503-646-5510 tor CBBS®/NW, a SemiDisk-equipped computer bulletin board. 300/1200 BAUD NU WAl'“NG
SemiDisk rademark of SemiDisk Systems, inc. Copyright € 1983 SemiDisk Systm Inc. CP/M Trademark Digital Research. -
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Clrcle 453 on Inqulry card.

Less
for Your
Money

If you do word processing on
your personal computer, you
probably know that there are
many programs for sale to help
you with your spelling. But the
biggest spelling error you’ll ever
make is paying too much for your
spelling correction software. The
Random House ProofReader
Fives you less for your money —
ess trouble, that is, and fewer
spelling errors. The Random
House ProofReader is based on
the world famous Random House
Dictionary. It contains up to
80,000 words, depending on

your disk capacity. You can add
new words with the touch of a
key. It shows you the error and
the sentence it’s in. It instantly
suggests corrections. It even re-
checks your corrections. And it
costs half as much as other
programs with far less power. The
Random House ProofReader is
compatible with all CP/M 2.2°%,
MS-DOS® and IBM Personal
Computer® systems.

House
Proof Reader
$50

For orders or information, see your

local dealer or call 505-281-3371.

Master card and VISA accepted. Or write
Random House ProofReader, Box 339- B,
Tijeras, NM 87059. Please enclose $50
and specify your computer model,

disk size and memory.

Random House and the House design are registered
trademarks of Random House, Inc. CP/M is a regis-
tered trademark of Digital Research, Inc. IBM and IBM
Personal Computer are registered trademarks of

International Business Machines, Inc. M§-DOS is a
registered trademark of Microsoft, Inc.

138  December 1983 © BYTE Publications Inc.

Perhaps. PFS:WRITE moves the cur-
sor to the beginning of the next line
each time you press the Enter key,
whether you are filling out a form or
a menu. But as we just saw, WRITE’s
main menu requires you to type in
only a one-digit number. Should the
Enter key move the cursor to the be-
ginning of the next line? That would
be consistent, but it certainly doesn’t
help you fill out the main menu.
Maybe it shouldn't do anything, or
maybe it should mean “continue,”
just like the F10 key. These “trivial
details” are the sorts of issues pro-
grammers must worry about if they
decide to take ease of use seriously.

Consistency among several pro-
grams is perhaps more important
than consistency within each sepa-
rate program. If pressing the Escape
key makes your word processor
return to its main menu, your
spreadsheet program undo the last
command you entered, and your fil-
ing program remove the displayed
form from your file, you are going to
be awfully hesitant about ever press-
ing that key. Until independent soft-
ware developers sit down together
and agree on program conventions
(which will never happen), you can
minimize this problem by either buy-
ing integrated products that do the
work of several individual products
or buying the individual products
from a single vendor who cares about
consistency.

Product Integration

The integrated software you can
buy off the shelves today looks like
it was designed to cram the greatest
number of features onto the fewest
number of floppy disks and into the
least amount of memory. This sort of
packaging has imposed a certain
amount of consistency within each
integrated product (for example, it
takes less code to make all prompt
lines work the same way), but the
products really aren’t much easier to
use than those they replaced. What
they offer primarily are gains in
speed and convenience. The disk
shuffle you had to go through to get
a graph printed with data from your
spreadsheet program was so cumber-
some and time-consuming that it was

wwWwW americanradiohistorv com

hardly worth the effort. Now, with
graphing and spreadsheet functions
in the same application, the process
has become quite feasible.

This space restriction will disap-
pear as computer memories become
larger, disk capacities increase, and
hard-disk prices fall. The next restric-
tion programmers of integrated soft-
ware will face is the limitations of
their models. Any application that
tries to do too many different things
is going to have problems keeping its
model from becoming distorted. The
more reasonable alternative to one
program that does all is a small num-
ber of programs, each of which does
as much as it can within the confines
of its own model. For example, one
program modeled after a spreadsheet
might provide row and column
calculations, graphs, and reports, and
another program modeled after a
piece of paper might provide data
storage, word processing, and spell-
ing checking.

Summary

The new operating systems will
make these integrated programs
much nicer to use by imposing stan-
dards of data interchange, by permit-
ting the simultaneous display of
multiple applications on the same
screen, and by permitting the rapid
switching from one application to
another. But ease of use is not an in-
evitable result of these developments.
Multiple windows, high-resolution
graphics, rapid task switching, and
all the other wonderful technical
wizardry coming our way can still
leave us with messy screens, compli-
cated decision trees, ambiguous
prompts, inconsistent keystroke con-
ventions, bad manuals, and all the
other faults that have made today’s
software so difficult to use. Until pro-
grammers, advertisers, reviewers,
dealers, and users decide they won't
settle for anything less than easy-to-
use software, it's not likely to appear
on the shelves. B

Sam Edwards (2777 Pradera Way, Carmel, CA
93923) practices what he preaches as coauthor of
the PFS:WRITE software package and in his posi-
tion as software engineer at Software Publishing
Corporation.
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“Thanks for the prompt reply. Sure
was a lot faster than waiting for

the mail!”

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 ™ Everything you need to
expand the world of your Apple II, Ile,
11 Plusand Apple 1. In one, convenient
communications package.

With Micromodem Ile and Smartcom 1,

ou can access data bases, bulletin
goards, and the varied resources of infor-
mation services. Plan your travel itinerary
via computer, including flight numbers,
hotel and rental car reservations. Retrieve
and analyze 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 easily inan
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 operates in full or half
duplex, for compatibility with most time-
sharing systems.

A built-in speaker lets you monitor your

Circle 212 on inquiry card.
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“Gary: The pedigrees for next
week's auction are as follows..”

Micromodem Ile
Smartcom [

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 [ 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 Smartcom
menu to manage your communications,
files or printer. Program prompts guide you
along the way. And menu selections let

www americanradiohistorv com
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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 Ile answers automat-

ically, evenif you're not there!
Convenient! And sois 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-

Smartcom ] 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
itsmenu.

Smartcom lis as versatile as you need it
to be. 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 1 and
Micromodem Ile are backed
by excellent documentation
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. 404/441-1617.

FCC approved In U.S.A. Micromodem lle is a registered trademark of
Hayes Microcomputer Products. Inc. Smartcom |15 a trademark of
Hayes Microcomputer Products. Inc.  Apple 15 a registered trademark of
Apple Computer. Inc.  Touch-Tone is a registered service mark of
American Telephone and Telegraph. CP/M s a trademark of Digital
Research, Inc. - CP/M Plus is a trademark of Advanced Logic Systems
©198) llayes Microcomputer Products. Inc.
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~ And who donit want to pay an arm and a leg for it.

~ For you we have the Octagon 8/16™ At only

- $7850,* the Octagon 8/16 has the guts to handle any job
~ youandthree other people throw its way. And then some.

The multi-tasking Octagon 8/16 includes

taneously run any of your 8-bit CP/M 80+
applications and any of your 16-bit Con-
current CP/M 867 applications. (Or
ﬁ MP/M 86+ if you're in a multi-user
W environment)
It will also execute software writ-
¥ tento run under MS-DOS+ And UNIXT
will be available by December '83.

So all your 8-bit software is as useful and produc-
tive as ever. But you still reap all of the advantages of a
16-bit system. Simultaneously.

Allthis performance is due to the Octagon 8/16's
dual processor architecture. Its 8-bit NSC-800 CPU
executes the full Z80T instruction set. Its 8088 CPU gives
it the muscle to plow through 16-bit programs in a flash.

If you need a lot of number-crunching, there’'s an
optional 8087 math co-processor.

Every Octagon 8/16 includes your choice of at
least 256K of static RAM or 512K of dynamic RAM.

all the operating software you need to simul-

is page is for people who want
buy a great multi-user system.

Either is expandable to
1 MB: No lack of
power here.

It also includes
RAM disk software for
the fastest possible
execution speeds.

And for unheard-
of versatility, each
Octagon 8/16 includes
a 5¥a” floppy (315K,
IBM PC formatted), an
8” floppy (1.4 MB for-
matted), and a 54"
Winchester (19.2 MB
formatted). And there are other configurations to choose
from, too.

So you not only get the kind of mass storage
you need, you also get the kind of cost-effectiveness
you can't get anywhere else. Call us today for com-
plete details.

The Octagon 8/16. All the performance you need
from a single- or multi-user system.

At a price that won't bust your budget.

*Basic configuration.
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This page is for people who want
to build a great multi-user system.

With the right
ingredients, you can
build almost anything.
When you use ad-
vanced S-100 boards
from Octagon, all you
have to add is your
imagination.

Start with the
most powerful multi-
processing CPU
board available: The
CPU Board 8/16™ For
only $895 you get an

. 8-bit 4 MHz NSC-800
(which executes the full Z80 instruction set) and a 16-bit
8 MHz 8088. An optional 8087 math co-processor is
available, too.

Together they lef you simultaneously run 8-bit
CP/M 80 and 16-bit CP/M 86. (MP/M 86 in a multi-user
environment.)

The board's 8272 floppy disk controller governs up
to four 54" or 8” floppies at once in any combination.

An 8K PROM monitor boots the operating system
and contains several key memory debugging routines.

Two serial ports feature software-selectable baud
rates up to 19.2K baud.

And when you buy the operating system from
Octagon—be it CP/M 86 for $150, Concurrent CP/M 86
for $195, or MP/M 86 for $495—you also get a full
CP/M 80 emulator at no extra charge.

As for memory, your multi-user system wouldn'
be state-of-the-art without our 256K static RAM mem-
ory board.

The first of its kind, this board—for only $1850—
accepts either 8-bit or 16-bit bus requests. So it makes

l‘ : l' LT
L mmm:.ta-

LT T

a perfect match for the CPU board. (If 128K is all you
need, it's all yours for just $1095.)

Both versions feature a handy time-of-day clock
with battery back-up that keeps track of seconds, day,
month, and year.

If your tastes run more toward dynamic RAM, you
need our unique 521K DRAM board. Use it as a
standard memory card. Or flip a switch and it becomes
RAM disk. $1400 gets you the 512K version; $800 for
the 256K version.

The last major ingredient in your system is the
hard disk controller. This board handles up to four 54
Winchester disk drives.

It includes automatic seeks and retries after error,
both CP/M 80 and CP/M 86 bios, two serial ports, and
one Centronics-compatible parallel port.

Plus, it will detect and correct single-bit errors and
detect double-bit errors.

There's not another S-100 hard disk controller like
it. Not at any price, let alone $595. Or for $2295, we'll
include a 19.2 MB Winchester, complete with power
supply, cables, and encilosure.

Call us today for all the mouth-watering details.
Because with these ingredients, you'll cook up a terrific
single- or multi-user system in no time.

A system you can really call your own.

(®octagon

2960 North First St., San Jose, CA 95134
408-262-7777

Octagon 8/16 and CPU Board 8/16 are trademarks of Octagon Corp. + CP/M 80, CP/M 86,
Concurrent CP/M 86. and MP/M 86 are trademarks of Digital Research, Inc.

280 is atrademark of Zilog Corp. MS-DOS Is a trademark of Microsoft Corp.

UNIX is a trademark of Bell Labs.

Circle 323 on inquiry card.
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We’ve got the
Toughest

Professionals

in the
Business/!

absolutely the finest low-cost ANSI termz’nal on today’s markelt.

Falco Data Products has implemented the most rigid
quality control program anywhere. We found the toughest,
the pickiest Quality Assurance professionals in the business

won’t compromise quality for quantity. This is impor-
tant to today’s professionals as a terminal is @ working
tool...to be relied upon day after day, year after year,
through many thousands of hours of use. To assure this
kind of performance —a combination of ruggedness and
precision — quality is a must!

At Falco, component parts are tested and re-tested
throughout our entire manufacturing and assembling
process to assure that the Endura meets the strict Falco
standard for excellence. The results are a terminal that has
a reliability history second to none.

The standardization of major components and the
streamlining of up-to-date manufacturing techniques
brings substantial savings to the end user. Not only does
the Endura outperform everyone in price, but it offers
many features and benefits that some high-priced termi-
nals don’t even have.
Circle 186 on inquiry card.

1t Plot 10 is a registered
trademark of Tektronix

t CP/M is a registered
trademark of Digital Research

CALL NOW FOR COMPLETE DETAILS

(408) 745-7123

CUSTOM AND OEM INQUIRIES ARE INVITED

ENDURA supports ANSI x 3.64  User-friendly soft sct-up
menu © Non-glare high resolution green screen ® Detach-
able keyboard e 20 user-programmable function keys with
900 character non-volatile memory e 25th status linc e
Block mode e Split-screen with smooth scrolling ¢ A wide
range of video attributes that do not occupy a screen space.

ENDURA’s multi-board adaptability makes it the proper
choice for non-obsolescence and lasting value with many
unique options, such as 212 Modem Board (300/1200 bps),
Plot 10™ compatible Graphics Board, and 64K CP/M™

compatible CPU Board. g ——
Falco Data Products is y
committed to the ultimatej
in quality, reliability ., ¥
and versatility. .. 3
there is no other presess
choice when it
comes to lasting
value,

alco

DATA PRODUCTS

1286 Lawrence Station Road
Sunnyvale, CA 94089
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Walt Disney and User-
Oriented Software

Mickey Mouse teaches software designers a lesson

When the outstanding violinist Isaac
Stern was asked the difference between
the great and the truly great, he replied,
“The ability to communicate.” It is the key
ingredient in every art form and certainly
the great strength of Walt Disney’s
genius.
—Frank Thomas and Ollie Johnson
Disney Animation,
the Illusion of Life

Today we can look back on what
Walt Disney did 50 years ago and
learn a great deal about how to
design friendly software. Disney
created Donald Duck, Mickey
Mouse, Goofy, and Pluto. He also
created Pinocchio, Bambi, and Fantasia.
Forty-five years after it was made,
Snow White and the Seven Dwarfs was
a box-office success this past summer.
The Disney movies were a delight of
our childhood; they still have the
power to enchant us as adults.

Walt Disney used a new medium
to develop a new art form (feature-

This article is taken from the
book The Elements of Friendly Soft-
ware Design by Paul Heckel, which
is scheduled to be published by
Warner Books in February 1984.

by Paul Heckel

length animated movies) and in the
process rediscovered the principles of
effective communication. Twenty
years earlier, D. W. Griffith helped
make film an art form with Birth of
a Nation. Both Disney and Griffith
seized a new technology; in so doing,
each rediscovered, or at least reap-
plied, fundamentals of communica-
tion.

’What,’’ I am sure you are asking,
’does that have to do with com-
puters and writing friendly
software?’’

Computer software is a new
medium, and writing easy-to-use
software consists of treating it as a
communications task. Software de-
signers can learn from professional
communicators such as writers, film-
makers, advertisers, and salesmen by
examining the techniques they use
and applying these techniques to
software development. Visicalc uses
many of these principles, as does
Wordstar, the Xerox Star, and Apple’s
Lisa.

My main objective in the book from
which this article is taken is to iden-
tify these principles and offer ex-
amples from prose, film, advertising,
and successful software such as Visi-
calc and Wordstar. Software writers
can learn by studying the formative
stages of a communication art form

as well as the principles used in its
mature stages. After all, we are in the
formative stages of developing user-
oriented software.

As I was finishing the manuscript
for my book, I read Disney Animation,
the Illusion of Life by Frank Thomas
and Ollie Johnson (Abbeville Press,
1981). The authors, Disney studio
animators from 1935 until they retired
in 1978, wrote this book to record how
the great Disney films were made.
They describe the thought processes
that go into creating an animated
film, the atmosphere in which those
great films (Snow White, Fantasia,
Bambi, and others) were created, and
much more.

For anyone seriously interested in
designing user-oriented software,
this book is must reading because it
tells you how to think about commu-
nications. So much of what the
authors say about creating animated
cartoons is directly applicable to
writing user-oriented software; a
review of some of its high points
serves to provide insights into what
makes communication effective.

Disney Animation tells the story of
the invention of an art form and the
rediscovery of the principles of com-
munication and theater. It is a con-
stant iteration of those principies. Its
authors, who are artists rather than

December 1983 © BYTE Publications Inc. 143
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writers, show by the interest and ex-
citement they arouse in the reader
that they have mastered the princi-
ples of communication and that these
principles are universal. It is worth
reviewing here some of the funda-
mentals they discuss.

Make It Interesting

First and foremost, every scene and
every sequence of a Disney film had
to be interesting. A dull sequence
would always be revised or elimi-
nated and was never left in because
it was needed for continuity. If in de-
signing software we exerted one-
tenth the effort that Disney did just
to make his films interesting, our
software would improve tenfold. (In
an effort to avoid using repeatedly
the awkward construction “Walt
Disney and his artists,” I use the word
Disney throughout this article. When
referring to Walt Disney specifically,
I will use his first name.)

Disney storymen and animators
constantly looked for “a piece of busi-
ness” that would bring a character to
life and make it interesting. A char-
acter never simply walked from one
place to another: too dull. He might
be angry and show it in the way he
walks; he might drag something
along; he might scratch his head. But
he would do some piece of business
that was in character, advanced the
story, and was interesting.

The concept of a piece of business
was new to me. Yet having software
let you know that something is hap-
pening by displaying a piece of busi-
ness is a good technique. It is far bet-
ter than having the user stare at a
blinking cursor and wonder whether
his program is working or not. With
Quickview Systems software you get
a piece of business when a long mes-
sage is displayed. Characters on the
left side of the'screen are deleted as
new characters are brought in from
the right side. This display technique
is unusual and gives a certain per-
sonality to the software.

Exaggerate Reality

Early animators discovered that
two related keys to making a charac-
ter interesting are exaggeration and
caricature. Reality must be the start-
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ing point: it is necessary to identify
the essence of an animal or a person,
and at Disney this was researched in
great detail. Once the essence of a
character was identified, it was cari-
catured and its movements were ex-
aggerated. This made the character
more interesting than the real one it
was based on. Thomas and Johnson
point out that this is true of all art.
Michelangelo’s David is not propor-
tioned like a real human being, nor
is Disney’s Bambi proportioned like
a real deer. Bambi may be deceptive-
ly similar to the deer we know, but
it is designed so that the animator
can exaggerate its actions and thus
make it fascinating. (The most dif-
ficult characters to animate are
human ones such as Snow White.
The animators’ dilemma is that an ac-
curately drawn human character is
difficult to make interesting, but the
audience won't identify with a char-

acter that is a caricature.)
I sy o LR

Software is a visual

medium; we should

resort to words as a
last resort.

- ——————— |
This, too, was a useful insight. It
suggests that the software designer’s
objective should not be to accurately
model something the user is familiar
with. For example, Visicalc provides
an exaggerated spreadsheet, 254 rows
of 64 columns, while a normal spread-
sheet is approximately 15 by 50. Simi-
larly, automatic calculation is an ex-
aggeration of something that is done
on a real spreadsheet. In both these
Visicalc examples, the spreadsheet is
used as a starting point, and a basic
aspect of it is exaggerated. This com-
bination of familiarity and showman-
ship gives the product its value.

Think in Visual Terms

From the earliest stages of a Disney
film, the story was presented visually
through sketches. '’Walt usually left
out the dialogue until a sequence had
been developed to the point where
he could see just how little was really
needed. If the idea could be commu-
nicated with an expression, an action
or a sound effect, or with music, he
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would not use dialogue. The story-
man had to think in visual terms first,
and when he did write dialogue it
had to tell something about the char-
acter and not be merely exposition,’’
say Thomas and Johnson. The
authors quote director Alfred Hitch-
cock with approval: “’When we tell
a story in cinema, we should resort
to dialogue only when it is impossi-
ble to do otherwise.”’

Software also is a visual medium;
authors should resort to words as a
last resort. In designing user-oriented
software, you start out with a blank
screen to fill, just like a filmmaker. 1
think of filling it the same way—with
pictures. Commands come later and
then only to support the pictures.

Prepare the Audience

Walt Disney used several tech-
niques to focus the audience’s atten-
tion where he wanted it. These tech-
niques seem particularly appropriate
to friendly software design.

First, staging is considered care-
fully. How should a particular scene
be shown? Should it be indoors or
outdoors? What is in the back-
ground? Which characters should be
in it? How should they be arranged?
Should it be a frontal shot, a side
shot, a down shot, or a moving shot?
Should it be a long shot or a closeup?
The major consideration in any part
of a film is always what is the most
effective way to communicate the
desired image to an audience.

Software is staged, too. How
should information be structured on
the screen? I think it would be useful
to think of software as consisting of
a series of scenes, each of which
needs to be staged appropriately.
Much software staging is ill con-
sidered; the rest is unconsidered.

Walt Disney used an old theatrical
principle—anticipation. Before an ac-
tor does something, he first tele-
graphs what he is about to do. Before
a Disney character would jump, for
example, he would first bend his
knees in preparation. This readies
the audience for what will happen so
it is not taken completely by surprise.
A related technique, slow in and slow
out, is used when going from one
pose (or extreme) to another. The
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‘dBASE ILis far; far better

than a shoehorn”

Rusty Fraser
President
Data Base Research Corp.

“We laughed when
our customers asked us
to put our minicomputer-
based real-time accounting
system, The Champion™
on a micro.

“No way was it going
to fit, we thought.

“We’d have to create
our own database manage-
ment system and, even
then, it'd be a tight squeeze.

“Then we discovered
dBASEI, the relational database
management system for microcom-
puters from Ashton-Tate.”

“dBASE II was a perfect fit.”
“dBASE Il is a program devel-

oper’s dream come true. The dBASEII
RunTime™ module quickly provided
us with the powerful text editing,
data entry speed and other ‘building
block” capabilities we needed to
develop and deliver a new Champion
to our customers—the leading real-
time on-line accounting system avail-
able for a micro.”

The short cut to success.

The dBASE II RunTime module
has helped a lot of program devel-
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opers like Data Base Research become
successful software publishers.
For more about dBASE Il and
RunTime, contact Ashton-Tate
10150 West Jefferson Boulevard,
Culver City, CA 90230, (800) 437-4329,
ext. 212. In the U.K., call (0908) 568866.
For more about The Champion,
call Data Base Research at (303) 987-2588.

ASHTON -TAIE =

See us at Comdex Booth #3554 & #3654.

dBASE Il and RunTime are registered trademarks of Ashton-Tate.
The Champion is a registered trad k of Data Base Research Corporation.
©Ashton-Tate 1983.
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I character moves slowly at first, then
» 7 speeds up, then slows down before

settling into the next pose.
we'll get vn“ Inw Any time a software designer
wants to move the user’s focus of at-
= tention from one place to another, a
Flces an[l IaSl “slow out” can get the user to an-
ticipate the general direction of the
i I new focus. A “slow in” draws the
seI'VIce up EISG user’s eyes to the new focus of atten-
) . tion. For example, with Wordstar 1
sometimes use a FIND command to
locate a particular text string and lose
ALPHA O M EGA sight of the cursor on the screen. An
inexperienced user would have more
COMPUTER PRODULCTS trouble. The slow-out/slow-in tech-
nique might reduce that problem.
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Audience rapport was important to
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Advanced Digital’s new SUPER
STAR™ is the first of a family of
S-100-based computer systems to be
equipped with a 5-1/4” 5-MB Fixed/
5-MB Removable Cartridge Win-
chester disk drive (10 MB on-line
storage capacity) as standard. Now
you can have the capacity of up to
50 floppy diskettes and the speed
and convenience of 100% backup
using the industry-standard Dysan
5-MB cartridge.

SUPER STAR is the ideal system
for business, professional, and educa-
tional applications. Its CP/M*
operating system (standard) gives
you access to a vast library of readily
available software programs. The six-
slot motherboard allows plenty of
room for expansion.

And as your business grows,
SUPER STAR can grow with you. If
you need more memory, just plug it
in. SUPER STAR is based on the
S-100 IEEE standard. To add more
users, simply add Advanced Digital’s
SUPER SLAVE™ processor boards

*CP/M is a trademark of Digital Research Corp.
TurboDOS is a trademark of Software 2000 Inc.

and TurboDOS* operating system.

Now you've got an extremely power-

ful, multi-user, multi-tasking, multi-

processing SUPER STAR computer

system for up to four users.
SUPER STAR is truely a Super

computer system. Look at these

outstanding features:

¢ New Slim-Line Profile

¢ 5-1/4"”, 10-MB Winchester Disk
Drive, 5-MB Fixed, 5-MB
Removable Cartridge

e 5-1/4”, Half-High, 48TPI Floppy
Disk Drive (Osborne Format
Compatable)

¢ Six Slot Motherboard

SUPER STAR, SUPER SIX, SUPER SLAVE are
trademarks of Advanced Digital Corp.

Switch-selectable 110/220V Power
Up to 4 Users With SUPER
SLAVES And TurboDOS

¢ CP/M Operating System Standard
One Year Warranty

SUPER STAR is the perfect sys-
tem for applications requiring large
data storage capacity, speed, per-
formance, reliability, and dependable,
convenient back-up capability. And
at a suggested retail price of $5,000,
SUPER STAR is a SUPER VALUE.

See the entire Advanced Digital
product line, including the new
SUPER STAR, at your local, quality
computer dealer or contact:

ADVANCED
DIGITAL

CORPORATION

5432 Production Dr.,
Huntington Beach, CA 92649
Phone: (714) 891-4004

Telex: 4722065 ITTSCSMA

For European Distributor, contact: (714) 891-4004

See us at Comdex booth #378 and #481. See us at Compec '83, in Sitron Computer booth #9137.
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Disney animators, Thomas and
Johnson write. “We involve the au-
diences in our films. . . . We start
with something they know and like.
This can be either an idea or a char-
acter, as long as it is familiar and ap-
pealing. It can be a situation everyone
has experienced. . . . But there must
be something that is known and
understood if the film is to achieve
audience involvement.”’

Dave Hand, a Disney animation
director, described his craft this way:
“QOur entire medium is transference

of thought. The thought is created
first in the mind of the storyman
. . . then transferred to the director,
who attempts to transfer it to the
animator. . . . The animator then at-
tempts to transfer it pictorially. He
takes out the intangible and places it
in tangible form, in picture, for
transference back to the mind of the
audience . . . and picture presenta-
tion is clearer than any other means
of transferring thought from one per-
son to another.”

Software designers should use the

EXCEL SYSTEMS CORPORATION’S
UNLIMITED WARRANTY

RESULTS

At Excel Systems we set our standards very high - to help you meet
yours. We want to raise your expectations, your goals, and your effec-
tiveness. We produce Software designed by real people for the real

world.

ARIS Action Resource Information System is the work proces-
sor that leads you to success. ARIS organizes your needs, your
priorities, and your activities, and goes on to create a more effective
you in action. ARIS dials your calls, writes your letters, confirms
your meetings, and prepares your schedule. ARIS prompts you to
add personal, professional touches, for a style that gets noticed.
ARIS is the new era of software - here for you today.

ARIS is results!

DECIDE Today's world demands clear decisions. How well you
solve problems determines how good you feel and how well you
perform. DECIDE is your personal counselor, leading you through a
short series of processes to resolve your problem.

DECIDE is results!

PROTYPE Without effective keyboard skills you'll never
harness the full power of your desktop computer. With PROTYPE
you develop professional typing speed and accuracy in private, in a

few weeks.

PROTYPE is results!

MNU Tired of searching through disk directories for your favorite
programs and giving your computer endless commands? Create a
master menu that lets you move in and out of programs with a sing-
le keystroke. Design reminders and use instructions that really work
because you wrote them. And, you decide where they appear. MNU

isn’t for programmers, it's for you!

MNU is results!

€SC

SO BXCEL

SYSTEMS CORPORATION

655 Redwood Highway. Suite 311. Mill Valley, California 94941
Ask your Dealer to demonstrate the entire EXCEL SYSTEMS line for you.
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same approach as Disney animators:
involve the audience, start with
something they know and like, and
keep it familiar and appealing.

A Case in Point: Visicalc

Using an application program also
involves the transference of thought.
The software designer starts out with
an idea of what a program must do.
But for the program to be effective,
the designer must transfer to the user
the concept of what the application
program can do. Visicalc serves as an
excellent example. The designers,
Bob Frankston and Dan Bricklin, had
an idea for a new type of electronic
spreadsheet. But to be successful it
had to make sense to the program’s
potential users. Several techniques
were employed to accomplish this
task. First, the authors used a win-
dow to display only part of the
spreadsheet on the screen. Second,
the user can examine different parts
of the spreadsheet by moving the
cursor, much the same as a movie
camera pans a scene too large to be
taken in one static shot. Third, the
designers selected formulas (e.g.,
SUM) and user commands (e.g.,
REPLICATE) that implemented oper-
ations similar to those done on paper
spreadsheets. These techniques rein-
force in the user’s mind the image of
a large spreadsheet.

The Animation Development
Process i

Disney’s early animated shorts took
only a few months to make. It was
only after Walt improved his tech-
niques of animated filmmaking and
tackled full-length feature movies
that the importance of planning and
research became apparent. A typical
Disney feature film took three and a
half years to make: six months of
research; one year of work on the
story, styling, and experimenting;
one and a half years of animation;
and six months of follow-up to add
color and music and photograph the
460,000 drawings that made a
finished film. The making of a Disney
movie was a constant process of pro-
totyping, revising, and rewriting. The
organization and the development
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PIECE

MIND

The System 816.
The fastest, most cooperative computer you can buy.

OEMs and systems integrators are busy
people. Too busy to waste time with an
uncooperative computer system.
That’s why every System 816 from
CompuPro is built to work long
and hard without a whine or

a whimper.

More Dependable.

With ten years of pioneering
successes built into it. the
Systemn 816 is backed by the
industry’s longest warranty
coverage. Depending on your
needs. our warranties range from
12 to 36 months. Most other
computer manufacturers expect
you to be satisfied with 90 days.
which typically covers parts only.

You can also depend on
complete hardware and software
support. flexible configurations and upgrades, and
system training.

More Powerful.

The Systemn 816 squeezes more performance out of the
IEEE-696/5-100 bus than any other system you can buy.
A choice of CPUs—and up to 4 Mbytes of our exclusive
M-Drive/H™ RAM disk—give multiple work stations all
the speed and power they can ask for. Standard RAM
memory is expandable to one megabyte or more.

Disk storage capacity ranges up to 4.8 Mbytes on
floppy drives and as much as 320 Mbytes per controller

ompuPro,

A GODBOUT COMPANY
3506 Breakwater Court, Hayward, CA 94545

CP/M and CP/M-86 are registered trademarks and CP/M-68K. MP/M-86. Concurrent
CP/M-86 and FORTRAN 77 are trademarks of Digital Research Inc. CP/M 8-16 and
MP/M- 816 are compound trademarks of Digital Research Inc. and CompuPro.

Circle 93 on inquiry card.

~ SYSTEM BJ168

(Groeer-- | HENNRRRRERNRRIRIN

More Versatile.

All family members share a common

modular architecture. So it's a

simple matter to upgrade or
reconfigure any of them to keep
up with your needs. All the while
maintaining complete software
compatibility up and down the line.

And the 5-100 bus allows you
the flexibility to plug in any
compatible board to add graphics
capabilities or boards for your
own unique applications.

You also get your choice of
operating environments, including
CP/M® CP/M-86% Concurrent
CP/M-86™ MP/M-86™ and
CP/M-68K™ and our own
CP/M®8-16™ and MP/M™g-16™
At the programming level. the
System 816 family supports Pascal, C, FORTH, BASIC,
COBOL. PL/1, FORTRAN 77™ and more.

More Information.

Your customer’s satisfaction is important to both of us,
so dont get stuck with a system that’s more of a
hindrance than a help. Send in the coupon and find out
what peace of mind is all about.

For business. scientific and industrial computing
solutions, call (415) 786-0909 ext. 506 for the location of
our dealers worldwide, or the Full Service CompuPro
System Center nearest you.

[0 Send me your free System 816 brochure.

[0 send me the name of my nearest Full Service
CompuPro System Center or dealer

NAME

TITLE

ADDRESS

drTy. STATE_____ZIP___

Mail to: CompuPro. Attn: Sales Dept.
3506 Breakwater Court, Hayward, CA 94545

Prices and specifications subject to change without notice.
System 816 front panel design shown is available from Full Service CompuPro
System Centers only. ©1983 COMPUPRO
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process were designed to facilitate
this operation.

Throughout the development stage,
everyone got to see a more and more
complete version of the final film;
they could relate what they had done
to the whole and better see what
needed revision. They could see
what worked and what didn't work.
Woolie Reitherman, a Disney
animator, explained, “Many ideas
that sounded great in those story
meetings become sodden and lifeless
when seen on the screen in relation
to the rest of the business, and the
sooner these elements can be dis-
covered the sooner they can be cor-
rected. Many other story ideas that
were only ‘touches’ will come to life
in animation with so much entertain-
ment that it is foolish not to get the
full value from them, even if it means
adding considerable footage.’’

This is not an entirely smooth pro-
cess; it is not supposed to be. Its pur-
pose is to bring out what works and
what doesn't work, the problems and
the pleasant surprises, and to do it
as early as possible. For example, if
a particular animation sequence runs
longer than the music scored for it,
the composer might add another
half-measure. If a particular sequence
does not work as expected, it has to
be redone or abandoned.

The Software Development
Process

Program designers, like Disney
animators, have had to improve their
technique for producing personal-
computer software. When microcom-
puters first became popular, the early

applications programs were relative-
ly simple and required only a few
months to write. But contemporary
software such as Wordstar or Visicalc
required more than a year’s effort to
produce. This trend has continued;
Visi On and the newest software for
the Lisa computer required a dozen
or more programmers working for
two to three years. With software
becoming more sophisticated and
users becoming more demanding,
the development process will con-
tinue to take more time and effort.

Much of the best software has de-
veloped as a result of evolution.
Many programs originate as a pro-
totype to test the practicality of an
idea. Visicalc was first prototyped in
a BASIC program before it was devel-
oped into a consumer product. Some
software is an improved version of an
earlier product. Wordstar, for exam-
ple, is based on the earlier Wordpro
word-processing package.

In developing software at Quick-
view Systems, we start out with a
primitive version of the product,
similar to story sketches for a Disney
film. We repeatedly test and modify
the program to see how it “plays” in
both formal and informal testing. We
see what works and what doesn't
and change the software to best
reflect what we think it should do.

This procedure allows our rough pro- .

totype to change into a final polished
product.

Make the Best Guess

Disney created a set of tools that
helped make films, just as software
companies have developed a great

many tools to help make software.
Some of Disney’s tools were designed
to ensure a quality product; studio
management tools were designed to
keep track of progress and ensure
that all the details merged together
correctly. But the main purpose of
these tools was to enable studio
workers to make a “best guess” of
what the audience’s experience
would be. Everyone could quickly
adjust his work to the reality and see
the results of the adjustment. To
develop quality software, designers
need a similar environment that will
give them the best guess of what the
audience’s experience will be.

Try Again

The final lesson that Walt Disney
can teach us may be the most impor-
tant. Hemingway, Frank Lloyd
Wright, Beethoven, and Picasso
couldn’t get things right the first time.
Walt Disney couldn't, either. And no
software designer can get the user in-
terface right the first time. But by
carefully analyzing what the user
needs and following the precepts that
Walt Disney rediscovered, you can
raise your software designing to a
commercial art.®

Paul Heckel is the founder and president of
Quickview Systems (146 Main St., Suite 404,
Los Altos, CA 94022), which develops soft-
ware products for notebook and other small-
screen computers. He has designed several
user-oriented products, including the Craig
M-100 Language Translator. He has 20 years’
experience in developing software and holds
a B.S. degree in electrical engineering from
MIT and an M.B.A. from Stanford University.

ULTRA-RES™ GRAPHICS

IEEE-696 S—-100
-1X512X512

$495
-3X512X512 $1250
-1X 1024 X 1024 $995

IBM-PC
-1X512X512 $495
- 1 X 1024 X 1024 $995

- CONSOLE EMULATOR $50
- 2D DRAFTING SOFTWARE $200
- PLOT 10 $150

Software drivers, Hardware zoom, Programmable Display
Resolution, Windowing, Multi-Controlier Capability,
NEC UPD7220 Graphic Controller

Starting Prices

ULTRA-RES Trademark CSD Inc.
IBM-PC Trademark IBM
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C.S.D. Incorporated
P.O. BOX 253 Sudbury, MA 01776
(617) 443-27350
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Why buy an IBM XT when you can buy
an IBM PC or compatible,

our Pegasus XT Conversion Kit,
and save yourself almost $1,600?

For $1,295 you can buy our internal 10 megabyte
hard disk system installed in an IBM PC
or compatible of your choice.

Think about it. When you consider
buying an IBM XT or XT look-alike,
you'rcafterlarge storage, the con-
venience of IBM compatible software,
and the pcace of mind associated with
a quality product. But one thing you're
not looking for is paying more than
you have to.

| [ |
<=
Frory. ,.l:?( |
%f"‘; i
The Savings

If you buy an IBM XT, it's going to

costyou $4,995 for the XT system unit.

You'll get 10 megabytes of hard disk
storage. one 320 Kbytes floppy disk
drive, 8 slots, a $120 asynchronous
communication adaptor, 128K of
RAM and the three IBM intials.

We recommend instead, that you
buy the IBM PC for $2,104. You’'ll get
one 320 Kbyte floppy disk drive, 5
slots, 64K of RAM, the same three
IBM initials, a space for your dealer to
put the Pegasus XT Conversion Kit,
and an extra $2.8Y1 to buy it with. But
since the Pegasus XT Conversion Kit
costs only $1,295 installed, you'll have
an extra $1,596 — almost $1,600 —
left over. With many compatibles
you'll have even more.

Butif you already own an IBM PC
and werc thinking you'd just get the

IBM is a registcred trademark of
International Busi Machi

XT Conversion Kitis a trademark
of Great Lakes Computer Peripherals. Inc.

Inc.

Circle 202 on inquiry card.

XT expansion chassis, we have a sur-
prise for you. If you add the $1,295
cost of the Pegasus XT Conversion Kit
to the $2,104 price of an IBM PC, you
can have a second computer —in-
stead of a dumb box — for less than
the price of the XT expansion chassis.

Hard Disk Quality

Now, before you start thinking that
IBM’s hard disk is better than ours,
remember that IBM doesn’t make
their own hard disk forthe IBM XT.
They go into the marketplace, just like
we do, and strike the best price they
can. If you were to buy an IBM XT,
your hard disk might come from one

of four manufacturers. It's possible, in
fact, that the IBM XT might have the
same hard disk that you'd getin our
Pegasus XT Conversion Kit.

The Role of the Controller

But the hard disk is not the whole
story. It takes a controller card to get
your files from the hard disk to your
computer so you can usc them.

The IBM XT has a good controller
card. Unfortunately, itis not designed
to take advantage of some of the ad-

PEGASUS

A DIVISION OF

GREAT LAKES

COMPUTER PERIPHERALS, INC.

2200 West Higgins Road, Suite 245
Hoffman Estates, Illinois 60195
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vances in hard disk technology. Our
controller card will work with our 10
megabyte hard disk all the way up to
our 140 megabyte hard disk — and
everything in between. With the IBM
XT controller, you're limited to four
manufacturers. The Pegasus con-
troller board, on the other hand, con-
figures to whatever hard disk you may
want to install in the future. There is
virtually no limit on hard disk size or
number of manufacturers you can use.

Larger Disks

Pegasus offers an entire line of hard
disks. You can expand your IBM PC
far beyond the storage of the IBM XT.
You can add our 23 megabyte hard
disk for only $1,995, or our 40 mega-
byte for only $500 more. And if you
really need storage, we offer a 65 and
140 megabyte hard disk that slides
right into the same space that IBM and
the compatible manufacturers put their
10 megabytes.

So, before you decide to spend more
money than you have to, consider the
Pegasus XT Conversion Kit. You'll get
dealer support, the same 90 day war-
ranty IBM gives, and have enough
money left over to buy one of our
larger hard disks. Andisn'tlarger
storage why you were looking at the
hard disk in the first place? Contact
your computer dealer today.

In lllinois (312) 884-7272
800-323-6836

Dealer Inquiries Invited
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E WORLD'’S MOST
HICS TECHNOLOGY.

You'll never see Infocom'’s graphics
on any computer screen. Because
there’s never been a computer built
by man that could handle the images
we procdluce. And, there never will be.

We draw our graphics from the
limitless imagery of your imagi-
nation—a technology so power-
ful, it makes any picture
that’s ever come out of a
screen look like graffiti

by comparison. And

nobody knows how
, tounleash your
imagination like
Infocom.
Through our
prose, your
! imagination
. makes you part
of our stories,
in control of
what you do
and where you
go—yet unable
to predict or con-
trol the course of
events. You're con-
fronted with situa-
" tions and logical puz-
zles the like of which you won't
findelsewhere. Andyoureimmersed
in rich environments alive with per-
sonalities as real as any you'll meet
in the flesh—yet all the more vivid
because they're perceived directly by
your mind’s eye, not through your
external senses. The method to this
magic? We've found the way to plug
our prose right into your psyche, and
catapult you into a whole new
dimension.

Take some tough critics’ words
about our words. SOFTALK, for
example, called ZORK® III's prose
“far more graphic than any depiction
yet achieved by an adventure with
graphics.” And the NEW YORK

g
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TIMES saw fit to pr nt that our
DEADLINE™ 1s ‘an amazing feat
of programming.” Even a journal as
video-oriented as ELECTRONIC
GAMES found Infocom prose to be
such an eye-opener, they named one
of our games their Best Adventure
of 1983.

Better still, bring an Infocom game
home with you. Discover firsthand
why thousands upon thousands of
discriminating game players keep
turning everything we write into
instantaneous bestsellers.

Step up to Infocom. All words. No
graffiti. The secret reaches of your
mind are beckoning. A whole new
dimension is in there waiting for you.

(For more information on Infocom
games contact: Infocom, Inc., PO.
Box 855, Garden City, NY 11530.)

WITNESS

SONFIOIT GG TH TaNE THE 0P ST

I'lFDI:DlI\

The next dimension.

<or(¥our Apple 11, Atari, Commadore 64, CP/M 8, DEC Rainbow,
DEC RT-11, [BM, MS-DOS 2.0, NEC APC. NEC PC-8000, Osborne.
Ti Professional. T1 994 A, TRS-80 Model 1, TRS-80 Model [i.

Circle 227 on inquiry card.
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It's as simple as ABC. ..
Converse offers you a very
versatile, packed-with-features,
communications package for CP/M,
MS-DOS and Apple DOS systems.

Conve rse

Converse is a unique file transfer and
telecommunications program for the
non-technical as well as the professional user.

Converse features include:

¢ Compatible with auto-answer and auto-dial modems
* Terminal Mode operation with data capture option
® Error detection with automatic retransmission

¢ Remote operation mode

* Multiple file transfer with wild card option

e Status display

® Display of transmitted data stream in ASCll or HEX
¢ Completely menu driven for non-technical user

® Flexible software interface

o Multi-CPU licensing agreement

Ideal for multi-computer environments: dealers, software developers, clubs and schools. Whether you own Apple, IBM,
Osborne or any other personal computer, Converse is the vital communications link that gets them together.
Disk and manual configured for Apple Dos, CP/M or MS:DOS $145.00.

For any two of the above operating systems $195.00. Order your Converse today.

Order Desk: (609) 854-5228

Technical Information; (609) 854-5234

PROFESSIONAL SOFTWARE PRODUCTS

Sentry Plaza Office Bldg. / 216 Haddon Ave. Suite 503 / Westmont, NJ 08108

Circle 352 on inquiry card.
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Making Life Easier for

Professional and Novice
Programmers

A visual programming technique simplifies program development

by Andy Pope, Geoff Kates, and Dan Fineberg

When the first microcomputers ap-
peared on'the market, most program-
mers coded their applications in as-
sembly language because of limited
memory (less than 64K bytes) and
the need to optimize code for speed
of execution. The first debugging pro-
grams, designed for assembly-lan-
guage programs, came from semi-
conductor and operating-system ven-
dors. These products let program-
mers single-step through a program,
set software breakpoints, display and
alter central-processor registers and
system memory, and regain control of
a system after an error caused by a
program.

The next level of debugging in-
cluded the ability to symbolically de-
bug a program. Programmers no
longer had to set breakpoints at ma-
chine addresses; breakpoints could
be set at either a particular line in the
program or at a particular name in
the program. In addition, conditional
breakpoints became more wide-
spread, meaning that a program
could be stopped when a condition
was met, such as when a variable
equaled a certain value.

Writing programs in assembly lan-
guage was fine in the 8-bit world
when only a limited number of
microprocessors (e.g., the 6502 and
the Z80) and operating systems (e.g.,
Apple DOS and CP/M) were pre-
valent. But the arrival of 16-bit micro-

computers made the use of existing
high-level languages more attractive
for several reasons. First, 16-bit micro-
computers run faster and have less
severe memory constraints. Second,
a greater variety of microprocessors
(the 8086, Z8000, 68000, and 16032)
and operating systems (CP/M-86,
MS-DOS, Unix, Qasis, etc.) make the
transfer of software among different
machines virtually impossible in as-
sembly language but relatively sim-

As computer users and

programmers rely more

on screen icons, menus,
and color graphics,
they will be using

their minds in a
different way.
L e e ———— e e o

ple in high-level languages. The latest
trend shows C to be the language of
choice for systems software (because
it is closest to assembly language); C
and Pascal for word processors,
spreadsheets, and database-manage-
ment systems; and COBOL for the
vast majority of business applications
(see "Why COBOL for Business Ap-
plication Development?” on page
158).

The next logical step moved the de-
buggers from operating at the assem-

wiaann americanradiohistorvy com

bly-level language source level to de-
bugging at the high-level language
source level. The first such products
simply took the various assembly-
level capabilities and transferred
them to the high-level languages. Al-
though a great improvement, these
products did not provide the neces-
sary user interface for a truly produc-
tive program-development environ-
ment.

Visual Programming Tools to
Improve Productivity

We studied the features needed to
make debugging tools more
user-friendly and productive. With
the previous debuggers, only two
ways existed to trace the flow of a
program. The single-step method
proves to be laborious with a large
program. The second method sets
breakpoints, creating a problem be-
cause a programmer knows only that
the program has reached a defined
point from a previously defined
point; the interim remains a mystery.

Another important debugging
issue was developing a “what-if’
capability to enable programmers to
simulate various scenarios. Other
critical areas were the screen-han-
dling capability and more flexible
breakpoint handling.

Visual Programming
So far, the quest for more effective
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To help increase programmer productiv-
ity and reduce the toil involved in writing
and debugging a COBOL program, Micro
Focus has developed a variety of visual pro-
gramming utilities. The Animator pro-
gram solves COBOL debugging problems
in a flexible manner. Animator lets a user
actually watch a program execute on the
screen. As each statement executes, the
cursor moves to the next statement. A user
can watch the flow of the program as it is
executed or “animated.” Nine different ex-
ecution speeds are available, and the speed
can be set before the program is animated
or altered during the animation. This
animation is stopped either by a command
or when a breakpoint is reached. Normal
full-speed execution is allowed. In addition,
another command allows execution until
an IF statement is reached, allowing the
user to do what-if experiments when the
program branches.

Another desirable feature for program de-
bugging is flexible screen-handling. Too
many debuggers let the user scroll up and
down the screen only one line at a time.
Animator is very flexible in this area.
Screens can be scrolled up or down for
either a partial or complete screen at a time.
In addition, the user can jump to the start
or end of a file with a single command.

Ore of the nicest features supported is
split-screen operation. Two independent
areas of the program can be worked on at
the same time. Only the area where the
cursor is positioned is “active.” In addition,
either window can be enlarged at the ex-
pense of the other.

It is sometimes necessary in debugging
a program fo find a variable in the source
code and then monitor it as a program is
running. Rather than search through the
code line by line trying to locate the par-
ticular variable, Animator lets the pro-
grammer use @ FIND command to locate
the variable. Once the variable has been
found, it can be monitored during anima-

Micro Focus Programming Tools

tion, so after each line has been executed
the new value of the variable is displayed.

Once the problem has been found, code
normally has to be changed. In most other
environments, the user has to go back to
the original source code, alter it, and re-
compile it in order to try out the patch.
To save this effort, Animator allows the
user to instantly compile and execute one
or more lines of text. The programmer can
check out his patch before altering the
source code.

Other Visual Programming Tools
Advances in interactive, screen-oriented
programming tools have been concentrated
in the world of mini- and microcomputer-
based COBOL development. One reason
for this is that COBOL is popular in both
the data-processing world and the micro-
computer world, and these two segments
are converging because of the FORTUNE
1000 sales success of microcomputer
manufacturers such as IBM, Apple, DEC,
and others. COBOL is popular for large
and small business-application develop-
ment because of its strengths for applica-
tions that are I/O (input/output) intensive
and require heavy data manipulation.

With COBOL, a great deal of time can
be spent defining screen input and output.
This is a laborious task that can be auto-
mated with a forms generator. A forms
generator enables programmers to enter the
input and output screens they want direct-
Iy onto the screen. It will produce the
COBOL source code required to make the
interactive screens functional.

Micro Focus’s FORMS-2 is one exam-
ple of an advanced forms generator. It is
menu driven and easy to use. Experience
has shown that even nonprogrammers can
produce screens after only a few minutes
with it. Once FORMS-2 has created a
COBOL source file, the file can be incor-
porated info an application program by
using the COBOL COPY command.

and friendly user interfaces has con-
centrated on developing new ways
for the computer user and the pro-
grammer to interact with the system
via the screen. The desktop meta-
phor, mouse, windows, and icons in
Apple’s Lisa computer provide an ex-
cellent example of this emphasis on
interactive visual devices.
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As computer users and program-
mers rely more on screen icons,
menus, and color graphics, they will
be using their minds in a different
way. Previously, programming
emphasized calculation, codes, and
mathematical or verbal symbols. Ac-
cording to current medical theory,
computers require people to use the

wwWwW americanradiohistorv com

left side of their brains more than
they normally do in everyday situa-
tions. The left hemisphere is, it is
thought, the brain’s center of lan-
guage, calculation, and analytical
thinking. It works with logic, reason,
and the methodologies of computer
science. '

The right hemisphere is thought to
be the visual side of the brain. It is
active in visual comprehension,
spatial construction, and nonverbal
ideas. It works with intuitive thought
and artistic creativity.

Recent advances in human inter-
faces to computers have worked to
balance the use of both hemispheres.
As a result, we can more intuitively
understand and use a computer sys-
tem and creatively apply artistic con-
cepts through computers.

Interactive use of computers via
visual devices not only makes com-
puters more accessible to users but
can make programming more pro-
ductive as well. We'll define produc-
tivity as a function of effectiveness,
efficiency, and quality. In turn, effec-
tiveness is the ability to meet objec-
tives, efficiency is how much output
results from how much input, and
quality is the level of satisfaction
gained from the product by the
customer.

Software tools to make program-
ming more visual can increase a pro-
grammer'’s effectiveness by enabling
him to meet more programming ob-
jectives. For example, a programmer
may use a source-code generator that
lets him “paint” interactive screen
formats directly onto the screen with
the keyboard (see “Micro Focus Pro-
gramming Tools” on this page). He
can automatically create interactive
screen-handling programs and devel-
op a more interactive application
package. For example, a payroll ap-
plication can include more interactive
input screens and menus for data
entry because the displays take less
time to create.

Visual programming tools increase
a programmer’s efficiency by en-
abling him to get more done in less
time or at a lower cost. A debugger
that “animates” the program’s source
code on the screen and lets the pro-
grammer engage in what-if analysis
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FD-PC81 SINGLE DRIVE UNIT
— FD-PC82 TWO DRIVE UNIT

he FD-PC8 is a new 8" double sided disk drive sulbb-system that adds an impres-

sive 2.5 megabytes of online storage capacity to your IBM PC. Coupled with the
640 kilobyte capacity of the two 5% " internal drives in your IBM PC, the system gives
you enormous data base capability from the moment you plug it in!

IBM PC styling.
The FD-PC8 looks like your other IBM PC compo-
nents. Same styling. Same color. Same dimen-
sions. It stacks neatly under, on top of, or next to
your IBM PC, and better still, is only one-half the
height of standard 8" drives.

IBM PC and mainframe compatible.
Total interface capability with both IBM mainframes
and PC affords new and unigue data base flexi-
bility and computing opportunities to the serious
PC user.

Long life design features.

The FD-PC8 utilizes Shugart drives; the standard for
quality and reliability in the computer industry.
Unlike most disk drives, the motor runs only when
selected, greatly increasing the life expectancy
of the FD-PC8.

FLOPPY DISK
FLOPPY REhVie=X\Ne
4DISK 744 Alexander Road

SERVICES Princeton, NJ 08540

Circle 191 on inquiry card.
[ |Nfed

IBM PC is a reglstered trademark of International Business Machines Corporation.
Maynard Controller is a registered tfrademark of Maynard Electronics.
JFormat is a registered trademark of Tall Tree Systems.

SPECIFICATIONS

¢ Full one year warranty on materials and workmanship.
* Two fully assembled and tested Shugart double-
sided 8" drives also available in one drive
configuration.

Direct drive DC motor.

Exactly %2 the height of standard 8" drives.

IBM PC styled and painted cabinet.

All cabling included.

IBM 3740 format compatible.

No-mar rubber feet,

Sturdy construction easily supports PC or monitor.

Power supply designed for long life, trouble-free
operation.

PRICING

FD-PC8...dual system/$1495.00. ..single system/$1095.00
*Maynard Controller/$245.00. .. JFormat/$50.00

*Use of the 8” system requires the Maynard 8" controller and Tall Tree Systems
JFormai™ software, allowing the use of two internal 5%" drives and the two
outboard 8” drives.

Plug into the perfect IBM PC add-on!

For more information about the FD-PC*, call (609) 799-4440.
Or call our toll free order line at (800) 223-0306.
Dealer Inquiries Invited.
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In May 1959, a group of computer users
and manufacturers met at the Pentagon.
They expressed the aim to design a “com-
mon business-oriented language (COBOL)
independent of any make or model of com-
puter, open-ended and stated both in an
English and a narrative form.”

This group grew into the Committee on
Data Systems Languages (CODASYL),
the guiding force behind the evolution of
the COBOL language. The first version of
COBOL appeared seven months later in
January 1960. Now, almost 24 years later,
there is more than $100 billion invested in
COBOL applications worldwide.

COBOL, the Business-Oriented
Language

For a typical business application such
as a general ledger, a programming lan-
guage is needed that offers the ability to
organize and handle large amounts of data
and the facility to manipulate this data.
For example, a business application devel-
oper needs to be able to add, subtract,
multiply, and divide, and he also needs the
facility to produce reports and printouts in
an easy, efficient manner. He does not need
the facility to handle matrices and complex
mathematical functions as in a scientific
application.

These needs have been addressed by

COBOL in several ways. First, approx-
imately half of the language is dedicated
to methods of file-handling. For example,
a data-file can be accessed as a sequential
file (one record following on from the pre-
vious one); an indexed sequential file (data
can be accessed according to a key field that
is contained in each record); or a relative
file (a data record can be referenced accord-
ing to its position in the file). Second, a
sort module permits the reorganization of
data files according to complex user-defined
parameters. Third, COBOL provides sim-
ple commands such as ADD, SUBTRACT,
MULTIPLY, and DIVIDE.

In addition to these basic features,
COBOL offers an easy self-documenting
format. A COBOL program looks like
English composition, with paragraphs,
sentences, verbs, and the ability to use
easy-to-understand data names such as
TAX REBATE, ACCOUNTING
PERIOD, NET PROFIT, and so on.
Superimposed upon this is a “dictionary”
called the DATA DIVISION that relates
the data names to memory locations within
the computer.

These features mean COBOL application
developers benefit by being able to create
programs that are easily understood and
can be read by nonscientific computer
users, and the applications can provide an
easier-to-use human interface.

Why COBOL for Business Application Development?

COBOL Is Standard and Portable
COBOL evolved from the first meeting
of the CODASYL committee. The commit-
tee still meets six times a year for four days
at a time. The CODASYL committee cur-
rently has 23 members, which comprises
12 implementors (compiler writers and ma-
jor mainframe manufacturers) and 11
users. The CODASYL committee produces
the COBOL Journal of Development
(JOD), which is regularly updated and re-
published every two to three years.
Periodically, the American National
Standards Institute (ANSI), through the
COBOL committee (X]34), produces a new
standard version of the language. This
standard was first published in 1968
(ANSI ‘68 COBOL) and then updated in
197 (ANSI ‘74 COBOL). The ANSI stan-
dard is derived by examining the current
standard and the latest CODASYL JOD
and then including new features and
removing some old features. The ANSI
Committee itself cannot propose features.
ANSI COBOL consists of 12 modules.
They are: NUCLEUS, TABLE-HAN-
DLING, SEQUENTIAL /O, RELATIVE
/O, INDEXED 1/O, SORT-MERGE,
REPORTWRITER, SEGMENTATION,
LIBRARY, DEBUG, INTER-PROGRAM
COMMUNICATION, and COMMUNI-
CATIONS.
Each of these modules, except for

to find logic errors can drastically re-
duce debugging time. More pro-
grams can then be written and stabil-
ized in a given period, and that in
turn reduces the cost of program
maintenance, the most expensive
aspect of large business-application
programs.

In addition, programmer satisfac-
tion increases because visual pro-
gramming removes the laborious ele-
ments of application development
and enables the programmer to
spend more time developing creative
solutions to application problems.

Programmers can also operate
more intuitively. For example, the
what-if analysis that is allowed by the
animation technique lets program-
mers test alternatives freely without
the risk of having to rewrite entire
blocks of code.

Greater use of intuition and crea-
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tive problem-solving means pro-
gramming can be more fun and less
alienating. With the current shortage
of programmers, visual programming
can increase program production by
improving individual programmer
productivity and by attracting more
people to programming.

The Animation Technique

The animation technique, devel-
oped by Micro Focus for in-house
programming, is now available in
product form for programmers who
use Micro Focus COBOL compilers.
It makes programming easier the way
a stethoscope makes medical diag-
nosis easier. The doctor’s tool enables
him to listen to the heart of a patient
and, in turn, use his medical train-
ing and expertise to trace symptoms
to find the cause of an illness. The
animation technique lets the ex-
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perienced programmer trace the ef-
fects of an error through a new or old
COBOL program’s logic and data
structure.

A typical example is the 10-year-old
payroll package that has been work-
ing fine week after week but sudden-
ly pays an employee a negative
amount. The programmer who wrote
the program has long since left the
company, and the data-processing
staff has to find the very subtle
anomaly in the program logic that
caused the negative payment. With-
out a debugging tool such as
Animator, the process would be done
in one of two ways: the data-process-
ing department would obtain a
source-code listing and trace through
it, trying to reproduce the error; or
a DISPLAY statement and some de-
bugging logic (e.g., IF <error condi-
tion> STOP RUN) would be inserted
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REPORT WRITER, has been split into
fwo subsets, the LEVEL I specification and
the full LEVEL Il specification. The mini-
mum ANSI standard COBOL compiler
consists of a LEVEL I specification for the
NUCLEUS, TABLE-HANDLING, and
SEQUENTIAL 1/0.

Superimposed upon ANSI standard
COBOL is a further standard that has been
developed to meet the needs of the U.S.
Government. It is called Federal Standard
COBOL. The Federal Standard designates
four ANSI COBOL levels of implementa-
tion: Low, Low-Intermediate, High-
Intermediate, and High.

Furthermore, the Federal Computer Test-
ing Center (FCTC), which is part of the
U.S. Govermment General Services Ad-
ministration (GSA), tests each COBOL
compiler for compliance with the Federal
COBOL standard. It does this by using a
suite of programs comprising 225,000 lines
and 5500 individual tests to check (and
break, if possible) COBOL compilers. A
compiler is tested at the implementor’s
claimed level and then placed on the Cer-
tified Compiler List either “with errors”
or "with zero errors.”” For example, Micro
Focus's LEVEL 11 COBOL compilers are
GSA certified at the High Level with zero
errors. The certification is valid for one
vear, then the compiler must be retested.

The result of these standards is that

COBOL source code is portable across dif-
ferent machines, operating systems, and
even different implementations of a
COBOL compiler.

A New ANSI Standard for
COBOL

The ANSI COBOL Committee (X3/4)
has prepared amendments to the COBOL
language that are to be incorporated in a
new ANSI standard. The new standard,
while it clarifies many ambiguities and
makes the language more structured, does
not address interactive screen-handling or
record-locking facilities.

The addition of nonstandard interactive
screen-handling facilities, such as those
used by Animator, is vital in microcom-
puter-based COBOL compilers because
micros are morve personal and interactive
in nature than the larger, number-crunch-
ing mainframe machines.

Nonstandard record-locking  facilities
have also been developed to protect users
from simultaneous record updates in multi-
user microcomputer environments. An ex-
ample of such a record-locking facility is
Micro Focus’s FILESHARE for MP/M-
family and TurboDOS-based systems.

Until the ANSI standard addresses these
facilities, implementors will have to con-
tinue developing nonstandard screen-han-
dling and record-locking additions to

COBOL or agree on de facto standards to
meet the needs of the emerging corporate
microcomputer marketplace.

The current ANSI approach is to include
in COBOL new program constructs and
statements as well as rules governing
nested programs.

New constructs include conditional
statement terminators such as END-IE a
null statement called CONTINUE, a case-
type multibranch statement called
EVALUATE, an in-line looping construct
called PERFORM that now includes
END-PERFORM, and a “test after loop-
ing” construct.

Another significant change is a new IN-
ITIALIZE statement that is used to in-
itialize an entire record or any type of data
item to specified values. In addition, the
new standard lets programmers MOVE
data from an edited data item to an un-
edited one. Finally, the standard permits
a new way of specifying the length of vari-
able records. Each such record length can
be stored in the name of the WORKING
STORAGE data-item that is specified in
the FILE DESCRIPTION ENTRY. Pro-
grammers will be able to read a record and
rewrite it with a different length for indexed
or relative files as well as SORT and
MERGE variable-length records.

in the source code and the program
then recompiled and run. The sec-
ond method results in the computer
displaying “snapshots” of the data at
the points where DISPLAY state-
ments were inserted. The program-
mer can then look through “win-
dows” in the program to gain a bet-
ter understanding (still using the
printed listing) of what the program
is doing.

With Animator, the situation is
completely different. Programmers
can not only set breakpoints to zero
in on error conditions but can step
through any portion of the source
code, look at the data, modify the
data, and go through the code again,
thus engaging in “what-if” analysis
as they go back and forth between
the logic and the data.

Programmers can “zoom” through
part of the program at near-normal

execution speed, then step through
the source code line by line at any
position in the program that they
choose. This is done at any speed re-
quired to allow programmers to fol-
low and understand the program
logic.

Animator lets programmers inter-
act with a COBOL program in a way
that is not otherwise possible. It
enables them to select the parts of a
program to look at, choose how often
they will look at them, choose what
data to use to demonstrate the code
being looked at, and control the
speed at which the code will run.

A programmer using Animator can
examine different blocks of the pro-
gram to diagnose an error. He can
chase the symptoms through the dif-
ferent areas of the program until he
locates the error, without having to
run the program over and over again.

wwWwW americanradiohistorv com

Making Programming More Fun
The animation technique takes the
routine debugging burden off pro-
grammers so they can devote their
time to more creative tasks such as
new-program development. And by
cutting their backlog, programmers
have more time to write better,
higher-quality programs.

The animation technique elimi-
nates the drudgery of debugging by
making the computer do the comput-
ing tasks that programmers had pre-
viously done. Before the animation
technique, programmers who were
debugging programs had to simulate
the operation of a computer in their
minds.

Learning Someone Else’s Program
Animator lets programmers learn
someone else’s program by showing
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how blocks of code are related. Thus,
programmers can understand the
overall flow of the program. They can
find out what the blocks are, what
they do, and how they are linked
together simply by tracing the pro-
gram execution through the source
code. By seeing the structure of a pro-
gram, programmers can find where
an error will show up once they have
seen the symptoms.

To learn a COBOL program in
more detail, programmers can use
the Animator trace functions and en-
gage in “what-if” analysis within the
program blocks. This means pro-
grammers can, if need be, gain an ex-
pert understanding of the precise
consequences of any data value
change and its implications in each
module of the program. They can
watch the logic flow step by step and
switch back and forth between the
code and the data to see the precise
relationship between individual
source-code statements and incre-
mental changes in the data structure.

A Concrete Programming
Environment

The animation technique turns
analysis of programs into a concrete
process. Without animation, analysis
is an abstract process because the
programmer has to assume how the
logic should operate. Using the
abstract process, the novice may
overlook a subtle yet catastrophic de-
tail in the logic.

Animator makes program analysis
concrete by enabling programmers to
see the occurrence of the catastrophe
right before their eyes, on the screen.
Animation shows what the program
says and does, not what program-
mers hope or think the program says.
With concrete information on what
their programs are doing, program-
mers can test various alternatives and
choose the best logic routines for
their applications, with zero errors.m

Andy Pope, technical specialist, Geoff Kates, prod-
uct marketing manager, and Dan Fineberg, market-
ing communications manager, are part of Micro
Focus Inc. (2465 East Bayshore Rd., Suite 400, Palo
Alto, CA 94303), an international supplier of micro-
computer software for business-application develop-
ment.
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Simplify, Simplify, Simplify

A logical program design, not fancy technology,
makes software more useful

I have never yet seen an article in
a computer magazine that could tell
me how to design software. As a mat-
ter of fact, I have never seen an arti-
cle anywhere that details the mys-
teries of software des