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ple’s new
Monitor IL.
A sight for

SOre eyes.

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

Apples brand new Monitor
[ will improve your vision.

It features all the latest
ergonomic improvements in
monitor technology.

For example:

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

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

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

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

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

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

// ~~

— |

Sereen tilts for
best working position.

Antireflective screen.

Intervior of CRT is etched 10 veduce

| Apple dealer.

accurate graphics.

Designed as the perfect
system partner for the Apple lle
Personal Computer, Monitor Il
requires no monitor stand. Its a
perfect fit, aesthetically as well
as technically. So it’s pleasing to
the eye even when its turned
off. See for yourselt.

At your local authorized

glare and improve erispness. %)
v rd
.y N
Fits perfectly atop the Apple lle. U
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Now Apple

plots color.

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

Here it is:

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

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

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

can buy — about half the size
of conventional flatbed
slotters. So it takes up

Tess space on your
desk and can easily be

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

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

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

As you might expect, all of
the above is available at many
of our authorized Apple dealers.

High tolevance
linearity circuit.

{

== \High bandwidth

video amplifier

AppleCare is a service mark of Apple Computer Inc

Carry on witl

h AppleCare

Carry-In Service.

No matter how long you've
owned your Apple system,
you can now get a long term
service contract at a very
reasonable cost.

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

It covers an unlimited
number of repairs and is
honored by over 1500 authorized
Apple dealers nationwide.

Apple-trained technicians
assure you of the highest quality
service, fast — in most cases less
than 24 hours.

—

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

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

Circle 39 on inquiry card.




BUTE

Volume 8, Number 10

Page 36

Page 132

Cover Story

36 Product Preview: The HP 150 by Phil Lemmons and Barbara Robertson / “Magic”
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he uses to judge software and explains his view of the programmer as artist.

107 User’'s Column: New Computers, Boards, Languages, and Other Tidbits by
Jerry Pournelle | A medical diagnosis-by-computer program is the star attraction this
month.

Themes

130 The Unix Operating System by Bruce Roberts/ The multiuser, multitasking
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features and a new, improved price tag, the Model 4 is proof that large corporations can
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mercy of a new type of lawbreaker—the computer criminal. Fortunately. there are ways
to prevert unauthorized computer access.

439 Mainframe Graphics on a Microcomputer by Mahion Kelly / If you have a smart-
terminal program and a microcomputer capable of high-resolution graphics, you can.display
complex graphics.

447 Talker by Heyward S. Williams / Writing a talking program is simple, says the
author, if you can use PRINT and INPUT statements to automatically transfer information
to a speech synthesizer.

480 Bitmaps Speed Data-handling Tasks by Eric Sohr / Strings of ones and zeros
can make short work of ordered-list comparisons and file searches.

499 Simplified Program Interfacing by Raymond irvine / A programming technique
based on jump and data tables simplifies the interface between two programs when at
least one of them has fixed entry points and data addresses.

Nucleus

4 Editorial: A Challenge to Education 570 Books Received

7 MICROBYTES 574 Event Queue

12 Letters 586 What's New?

540 User to User 669 Unclassified
548 Ask BYTE 669 BYTE's Ongoing Monitor Box
556 Software Received and BOMB Resuits
566 Ciubs and Newsletters 672 Reader’s Service

Cover photograph by Arbogast Photography

for two years. 561 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 15 $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 shouid be remitted in United States funds drawn on a US bank. Printed
in the United States of America.

Subscription questions or probiems should be addressed to:
BYTE Subscriber Service, POB 328, Hancock, NH 03449

iy
October 1983 l‘!nm

Page 280

Page 350



BUTE

the small systems journal

Editor In Chlef: Lawrence J. Curran

Managing Editor: Pamela A. Clark

Senlor Technical Editors: Gregg Williams,
Richard Malloy

Technical Edlitors: Richard S. Shuford, Curtis P.
Feigel, Arthur A. Little, Stanley Wszola, Bruce
Roberts, Gene Smarte; Anthony J. Lockwood,
New Products Editor; Steve Ciarcia, Consulting
Editor. Mark Welch, Staff Writer; Alan Easton,
Drafting Editor.

West Coast Editors: Philip Lemmons, Bureau
Chief; Barbara Robertson, Technical Editor; Donna
Osgood, Assistant Editor. McGraw-Hill, 425
Battery Street, 4th Floor, San Francisco, CA 94111
{415) 398-7990

Copy Editors: Nancy Hayes, Chief, Warren
Williamson, Elizabeth Kepner, Joan V. Roy,
Dennis E. Barker, Anne L. Fischer; Margaret
Cook, Junior Copy Editor

Assistants: Faith Kluntz, Beverly Jackson, Lisa Jo
Steiner, Jeanann W aters

Production: David R. Anderson, Assoc. Director;
Jan Muller, Virginia Reardon, Michael J. Lonsky:
Sherry McCarthy, Chief Typographer; Debi
Fredericks, Donna Sweeney, Valerie Horn
Advertising: Deborah Porter, Supervisor; Marion
Carlson, Rob Hannings, Cathy A. R. Drew, Lisa
Wozmak, Jeanne Cilley, Jeanna Reenstierna;
Patricia Akerley, Reader Service Coordinator;
Wai Chiu Li, Quality Control Manager; Linda J.
Sweeney, Advertising/Production Coordinator

Advertising Sales: J. Peter Huestis, Sales
Manager; Sandra Foster, Administrative Assistant
Circulation: Gregory Spitzfaden, Director;
Andrew Jackson, Subscriptions Manager; Barbara
Varnum, Asst. Manager; Agnes E. Perry, Louise
Menegqus. Jennifer Price, Mary Emerson; James
Bingham, Single-Copy Sales Manager; Deborah J.
Cadwell, Asst. Manager; Carol Aho, Linda Turner
Marketing Communicatlons: Horace T.
Howiand, Director; Vicki Reynolds, Coordinator;
Timothy W. Taussig, Graphics Arts Manager;
Michele P. Verville, Research Manager

Business Manager: Daniel Rodrigues
Controller’s Office: Kenneth A. King, Asst.
Controller, Mary E. Fluhr, Acct. & DIP Mgr.;
Karen Burgess, Linda Fluhr, Vicki Bennett, Vern
Rockwell, Lyda Clark, Janet Pritchard, JoAnn
Walter, Julie Ferry

Traffic: N. Scott Gagnon, Manager; Brian
Higgins, Cynthia Damato

Receptionist: Linda Ryan

Personnel/Office Manager: Cheryl A. Hurd
Publisher: Gene W. Simpson; John E. Hayes,
Associate Publisher/Production Director; Doris R.
Gamble, Publisher’s Assistant

Editorlal and Business Office: 70 Main Street,
Peterborough, New Hampshire 03458
(603) 924-928B1

Officers of McGraw-Hill Publications Company:
President: John G. Wrede; Executive Vice Presidents:
Paul F. McPherson, Operations; Waiter D. Serwatka,
Finance & Services. Senior Vice President-Editorial:
Ralph R. Schuiz. Senior Vice President Publishers:
Harry L. Brown, David J. McGrath, James R. Pierce,
Gene W. Simpson, John E. Slater. Vice President
Publishers: Chariton H. Calhoun lll, Richard H. Larsen,
John W. Patten. Vice Presidents: Kemp Anderson,
Business Systems Development; Shel F. Asen,
Manufacturing; Michael K. Hehir, Controller; Eric B.
Herr, Planning and Development; H. John Sweger,
Jr., Marketing.

4 October 1983 © BYTE Publications Inc.

A Challenge to Education

Lawrence ]. Curran, Editor in Chief

Two months ago, | editorialized about Project Athena, an effort at the
Massachusetts Institute of Technology to explore how advanced computers
and computer graphics can change the ways in which university students
learn (August, page 4). Both Digital Equipment Corporation and IBM Cor-
poration are contributing valuable equipment and services to the project,
which is named after the Greek goddess of wisdom. I applauded those com-
panies, along with Apple Computer Inc., for their contributions to educa-
tion. Apple has donated several million dollars worth of personal computers
to more than 9000 public and private schools in California.

Now it’s time to applaud Radio Shack for undertaking “America’s Educa-
tional Challenge,” a program intended to introduce computer literacy in the
earliest grades possible. The program will help elementary and secondary
school teachers to teach students about computers by assisting teachers to
become computer literate themselves. Three years ago—even before it for-
malized this program—Radio Shack took steps to acquaint educators with
computers by allowing them free use of equipment in Radio Shack training
centers.

In announcing the details of America’s Educational Challenge earlier this
year, John V. Roach, president and chief executive officer of Tandy Corp.,
explained why training facilities, located at more than 400 Radio Shack Com-
puter Centers, had been opened to educators. He said educators had
repeatedly indicated that they couldn't effectively communicate with students
about computers until they themselves became computer literate.

Roach also commented that Radio Shack’s efforts grew out of the company’s
conviction that most Americans under the age of 40 will have to become com-
puter literate in the next decade. We agree, and we commend Tandy/Radio
Shack for undertaking America’s Educational Challenge. The program enables
teachers to take three courses that provide 24 hours of computer training,
including an introduction to BASIC, BASIC programming, and a workshop
intended to give professional educators an overview of microcomputer ap-
plications in the classroom.

In addition to a certificate authorizing free teacher training, Radio Shack
has sent the following to more than 103,000 U.S. schools: an educator’s hand-
book describing how microcomputers are used in schools, a basic computer-
literacy package designed to teach elementary computer concepts with
duplication masters, a secondary-level textbook that illustrates programming
concepts, examples of what other school districts are doing with computers,
and an order form that enables teachers to sign up for additional computer
training.

Radio Shack deserves recognition for sponsoring the program. Of course,
it can’t help but stimulate sales of Radio Shack computers and software when
teachers who have been trained on the equipment decide to purchase their
own computers or have an opportunity to influence a school’s purchase. But
the cost to Radio Shack for only the teacher-training portion of the program
could top $10 million if only 2 percent of those being offered the classes took
them. That's a substantial investment that carries no clear guarantee that only
Radio Shack will benefit from the influence of AEC-trained teachers.m
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How 1o buy a computer
by the humbers.

Introducing the Cromemco C-10 Per- where else. FREE with the C-10. There's

sonal Computer. Only $1785, including  really nothing else to buy.

software, and you get more profes- But the C-10's numbers tell only

sional features and performance for the  part of the story. What they don't say PRSI -
price than with any other personal is that Cromemco is already known

computer on the market. We've got the for some of the most reliable

numbers to prove it. business and scientific
The C-10 starts with a high-resolu- computers in the industry.

tion 12" CRT that displays 25 lines with ~ And now for the first

a full 80 characters on each line. Inside  time, this technology

is a high-speed Z-80A microprocessor is available in a

and 64K bytes of on-board memory. personal computer.

Then there's a detached, easy-to-use One last number.

keyboard and a 5%" disk drive with an Call 800 538-8157 x929 g M B 8.8,
exceptionally large 390K capacity. for the name of your / L“, : :.' ;-ﬂ
That's the C-10, and you won't find nearest Cromemco . Smamce

another ready-to-use personal com- dealer, or to request

puter that offers you more. literature. In California ——

But hardware can’t work alone. call 800 672-3470 x929. Or write e
That's why every C-10 includes software  Cromemco, Inc., 280 Bernardo
\. —word processing, financial spread Avenue, P.0O. Box 7400, Mountain romemco
sheet, investment planningand BASIC.  View, CA 94039. In Europe, write
Hard-working, CP/M"-based software ~ Cromemco A/S, Vesterbrogade 1C, Tomorrow’s computers today

at meets your everyday needs. Soft- 1620 Copenhagen, Denmark.
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wire that could cost over $1000 some- S

cprmRisa registered trademark of Digital Research, Inc.
All Cromemco products are serviced by TRW,
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Staff-written highlights of late developments in the microcomputer industry.

WESTERN ELECTRIC IS FIRST IN U.S. 256K DRAM MARKET
Western Electric, New York, NY, is now selling its 256K-bit dynamic random-access memory {(DRAM)
chip, which is currently being shipped. Previously, Western Electric had made components only for its
own products.

Several other U.S. firms are developing 256K DRAMs for shipment in 1984. Motorola plans to ship
samples to companies in the fourth quarter of 1983 and offer production quantities in early 1984, while
Intel, Micron Technologies, Texas Instruments, INMOS, and National Semiconductor are expected to
begin shipping sample 256K chips during the first half of 1984. While other firms prepare 256K- by
1-bit DRAMs, Mostek, Carrollton, TX, has announced that it will begin shipping samples of a 32K- by
8-bit DRAM this month. Mostek expects that architecture will result in less expensive, less complicated
designs but is also working on a 256K- by 1-bit DRAM.

Despite Western Electric’s experience in the design of semiconductor products, the other entrants into
the 256K DRAM market don’t consider it any different from other competitors. One firm projects the
sales of 256K DRAMs at several billion units per year by 1988 and is uncertain that any one company
can dominate that large a market. Just as significant in the industry are the six Japanese companies
reported to be designing or shipping samples of 256K DRAMs: NEC, Oki, Fujitsu, Hitachi, Mitsubishi,
and Toshiba. The Japanese have already achieved a dominant market position in 64K DRAMSs. In addi-
tion, Siemens Corp. is reported to be developing a 256K DRAM in Europe.

Oki Semiconductor says it will ship 10,000 units per month in the U.S. starting this month. Oki ex-
pects to ship about 20 percent of all 256K DRAMs worldwide in 1984, or about 600,000 of 3 million
units it predicts will be sold.

SHORTAGES AND DELAYS OF COMPONENTS AND MEMORY PLAGUE MICROCOMPUTER COMPANIES
A rapid increase in orders for microcomputer components and memory has led to shortages and delays
for some products. The earliest pinch was in 64K-byte RAM chips, but high demand for other com-
ponents has also led to production delays as suppliers receive unanticipated orders and must either
delay shipment or ship partial orders. National Semiconductor, which abandoned its 64K DRAM chip in
early 1983 because of production problems, planned to manufacture the Oki Electric 64K DRAM start-
ing in September and hopes to have its own version in production by mid-1984.

Low-power CMOS components, logic circuit chips, and even the popular ZBO microprocessor are
becoming hard to get. In late summer, lead times for many versions of these products were 14 to 16
weeks, as compared to less than two weeks in February. New orders for one National Semiconductor
logic circuit won't be shipped for at least 30 weeks.

Of several computer manufacturers contacted, most say they haven’t been hurt by the pinch, though
many agree a problem exists and that it could get worse. Most said they have long-term contracts with
suppliers for their needs and speculated that new companies might have more problems.

TELELEARNING CREATES AN ELECTRONIC UNIVERSITY
Telelearning, San Francisco, CA, has announced an Electronic University through its networking system.
The company will sell a software and modem package that enables owners of the IBM PC, Apple Il, or
Commodore 64 with at least one disk drive to access Telelearning’s network system. The package will
cost from $119 to $200, depending on the computer. Users can then select courses for $50 to $200
each, access course materials, and ask questions of the instructor through the network. Access is
through Tymenet, Telenet, and Uninet at no additional charge.

TEXAS INSTRUMENTS AND TIMEX TRY TO BOOST SALES OF LOW-COST COMPUTERS

Texas Instruments, Lubbock, TX, has extended the $50 rebate on its 99/4A computer until January 31,
1984, and extended its warranty to one year. Tl will also provide 99/4A buyers with a free five-hour
course or a free ‘‘Teach Yourself BASIC'' cassette. In addition, Tl has cut the price of a disk-drive/
memory system: the expansion unit, a 32K-byte RAM cartridge, and a disk drive and controller will be
combined for a retail price of $550, down from $1200.

In another effort to boost sales, Timex Computer Corp., Waterbury, CT, is giving away a Timex watch
to buyers of a Timex/Sinclair TS1000 and a RAM pack. Timex will also offer two free software
packages for every two purchased.

<= Circle 415 on inquiry card. October 1983 © BYTE Publications Inc. 7



MICROBYTES
WANG ANNOUNCES A HIGH-DENSITY MEMORY MODULE

Wang Laboratories Inc., Lowell, MA, has announced the single in-line memory module (SIMM), a high-
density memory package that fits nine 64K-bit RAM chips into a %- by 3-inch space on a printed circuit
board. Wang hopes to use 256K chips in the SIMM in the future and predicts that the SIMM could fit 1
megabyte of memory in a 3- by 4-inch area using industry-standard mounting practices.

INTERLAN ANNOUNCES A $400-PER-DEVICE ETHERNET LINK
Interlan Inc., Westford, MA, has announced a terminal server to link personal computers and peripherals
to Ethernet for as little as $400 per device. Any computer, printer, modem, or other device with an RS-
232C (serial} interface can be attached to the NTS-10 terminal server, which links to Ethernet. An eight-
port NTS-10 costs $3200, while a four-port version is $2500.

MVYSTERY FIRM SIGNS LARGE CONTRACTS WITH IMI, TANDON

Tandon Corp., Chatsworth, CA, has announced a $310 million contract with an unnamed buyer for
floppy-disk drives. International Memories Inc. {IMl), Cupertino, CA, also announced a contract with an
unnamed firm for more than $100 million worth of 5%-inch Winchester hard-disk drives. The contracts
will probably account for half of each company’s business through 1984.

ONYX, SCHUCHARDT, AND MICRORIM UNVEIL INTEGRATED SOFTWARE FOR UNIX, IBM
Onyx Systems, San Jose, CA, has announced what it says is the first integrated software package for
the Unix operating system. The Onyx Office includes a user interface ‘'shell’’ that links word-processing,
spreadsheet, database-management, and calendar features. Written in C, the package will be available in
mid-October.

Schuchardt Software Systems, San Rafael, CA, has unveiled Intesoft, an integrated software package
for the IBM Personal Computer. Based on Intebase, a $495 database-management system, the Intesoft
series also includes a $295 spreadsheet, a $149 time planner, a $195 critical-path package, and a
$195 interactive application generator for creating other software. Five additional packages, including a
word processor, should be available later this year.

Microrim, Bellevue, WA, has unveiled a new database-management package with '‘gateways’’ to
other popular programs. R:Base can use files generated by Visicorp's Visicalc, Lotus’s 1-2-3, Micropro’s
Wordstar, Microsoft's Multiplan, and Ashton-Tate’'s dBase Il as well as Microrim’s own database files.
The package is available for the IBM PC for $495 and will soon be available for Unix.

NANOBYTES

Vault Corp., Westlake Village, CA, has introduced a new software-protection system, the Prolok disk. At
the time of manufacture, the disk is physically modified with a unique ‘‘fingerprint.”’ Programs can be
backed up to another disk but won’t run without the fingerprint, which can’t be copied or

erased. . . .Radio Shack, Fort Worth, TX, has introduced a 64K version of its TRS-80 Color Computer.
The revised system features a typewriter-quality keyboard, a white case, and Extended BASIC for
$399.95. Radio Shack is also offering a single-button mechanical mouse for the Color Computer for
$49.95. . . .Sorcim Corp., San Jose, CA, has added graphics capabilities to its Supercalc spreadsheet
program. Supercalc 3, on one single-sided disk for a 64K IBM PC or Compaq, will cost $395. Sorcim is
working on a CP/M version. . . .Direct Inc., Santa Clara, CA, is introducing a $3995 16-bit computer
with full mainframe terminal capabilities. The 8088-based 1600 Series includes MS-DOS, a Z80 pro-
cessor for CP/M-80 applications, and either an HP 26 20-compatible or a DEC VT-131-compatible ter-
minal. . . .CBS Inc. and Tandy Corp. have agreed to grant each other software conversion rights. . . .
Apple Computer, Cupertino, CA, has introduced a four-pen color plotter for $995. . . .The Micropro
User’s Group (MUG), Larkspur, CA, has been established for users of Micropro International Corp. soft-
ware, including Wordstar, Calcstar, and Infostar. . . .Micropro is now selling Wordstar for Concurrent
CP/M-86. . . .Visicorp, San Jose, CA, has introduced Visicalc IV, combining Visicalc with Multisoft
Corp.’s $99 Stretchcalc. Adding graphics and sorting features, Visicalc |V for the IBM PC costs

$295. . . .Waestern Digital Corp., Irvine, CA, reports that its Ada compiler for its $20,000 Series 1600
microcomputer has been approved by the U.S. Department of Defense. . . .North Star Computers, San
Leandro, CA, is offering a ‘‘flexible’’ bundle of software with its Advantage and Horizon computers.
Users can choose from among 26 programs— $ 1100 to $ 2000 worth of software—offered by North
Star. . . .Morrow Designs, San Leandro, CA, has introduced the Micro Decision MD-11, a $2745 hard-
disk version of its Z80-based MD-1.
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Pick the positively
perfect, practical,
‘peripheral
package, from
PERCOM DATA!

That's right...the positively perfect PERCOM DATA 5%.", floppy disk drive with a BUILT-IN
PRINTER-PORT, for your Atari® 400/800 is now available!

Until now, Atari computer owners who wanted to hook a printer to their computer had only one
choice...spend about $220 for an interface device. THOSE DAYS ARE OVER, PERCOM DATA has
built a parallel printer-port right into its new AT88 PD model. Now you can add a quality disk drive

system AND have a place to plug in a printer... WITHOUT BUYING an interface.

The AT88 S1 PD™ disk drive operates in both single density (88K bytes formatted) and double

density (176K bytes formatted).
What more could you want? NO INTERFACE ... a high quality PERCOM DATA disk drive... AND a
built-in PRINTER-PORT ... all with a price of $599.
Pick up a positively perfect PERCOM DATA disk drive, with Perfec”y Priced
printer-port... pronto!

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

PERGOM OATA

CORPORATION
Expanding Your Peripheral Vision

DRIVES °* NETWORKS °* SOFTWARE
11220 Pagemill Road, Dallas, Texas 75243 (214) 340-5800
1-800-527-1222
Atari is a registered trademark of Atari, inc. » AT88 S1 PD is a trademark of Percom Data Corporation. « COPYRIGHT PERCOM DATA CORPORATION 1983,
Prices subject to change without notlce,
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Intertec Offers
TheWarranty

Your First Computer
Should've Offered.




The rationale behind the
conventional 90-day warranty
is that anything likely to go
wrong will go wrong in the first
3 months.

But it can take 3 months
just to get comfortable with a
new system. That’s the honey-
moon-period, when you treat
your equipment with the deli-
cacy of a safecracker.

CompuStar can network up to 255 intelligent
terminals and give each of them access to
common or restricted databases.

Ah, but now it’s 5 months
down the road, the honeymoon
is over, your equipment has
finally begun to justify its cost,
and that’s the afternoon your
processor’s fan succumbs to
fatigue.

Or maybe the malfunction
is more gradual, like a disk-
head drifting increasingly out
of alignment.

Or more elusive, like an in-
termittent failure due toborder-
line components.

WhenYou Build Them
Stronger, You Can Back
Them Longer.

And that’s why all Intertec
terminals, computer networks
and disk storage systems come
with a full year of coverage.
Not because you'll need it,but
to assure you that you won’t.

*CP/M is a registered tradenark of Digital Research.
* Microsoft Basic is a registered tradb of Microsofi Cory

See —unlike other makers,
we know what we’re standing
behind.

We don’t slap Intertec
nameplates on other people’s
parts. We build virtually all our
equipment ourselves.

Andwe assemble it ourselves.

And we test and re-test it
ourselves.

More Bytes
ForYour Buck.

That's also why
we can offer you flatly
superior dollar-values.

In single-user
desk tops, for example,
our SuperBrain offers
twin Z80s, standard;
64 kbytes of dynamic ram,
standard; up to 1.5mbytes of
disk storage, standard;

CP/M 2.2* and MBasic!
standard.

And compared to conven-
tional multi-user systems, our
CompusStar systems can give
you many more hours of
productive labor every day—
because, instead of depending
on a central processor for data
manipulation, each worksta-
tion in a CompuStar network
has its own processor and its
own 64 kbytes of ram.

As a result, you can have
anywhere from 2 to 255 work-
stations working simultaneously
without suffering noticeable
declines in execution-time.

Why Just Expand When
You Can Up-Grade?

In fact, if you assess your
expansion alternativesin terms
of relative payback potential,

Circle 238 on inquiry card.

Since we build our
equipment from
scratch, we can
affordtodo it right
and still hold down
our prices.

you're very likely to find that
up-grading with Intertec equip-
ment from scratch would be
more cost-effective than
burdening your existing instal-
lation with add-on’s.

Dollar for dollar, the Inter-
tec system is apt to be not only
faster, more powerful and more
versatile, but more reliable and
better supported.

Service On Site?
Within 4 Hours?

In addition to our one-year
warranty, and the carry-in
service provided by authorized
Intertec dealers, we also have
600factory-trained technicians
to provideservice on-site in 120
U.S. cities,often within 4 hours.

To arrange for that service

just call our Customer Services
Department at 803/798-9100.
Atthe same time we'll be happy
to give you the name of your
nearest Intertec dealer.

Or writeon your letterhead
to Intertec Data Systems Cor-
poration, 2300 Broad River
Road, Columbia, SC 29210.

intertec
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Apple® 11, 1le
5 megabyte
Removable

HARD_DISK"™

#1,295

HARD_DISK is
designed for fast access
to large data files.

The Removable
HARD_DISK PAC™
can even replace floppy
diskettes as a very
reliable backup media
and eliminate the need
to add floppy disk

drives.

One Year Warranty
205-871-0987

Digital Electronics Systems

107 Euclid Avenue
Mountain Brook, AL 35213

HARDL_DISK. PAC arc rrademarks of Digiral Elecironic
Systems. Inc.
Applell. licisa

d

k of Apple C , Inc.

P
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Feedback on
iIBM PC
Word Tools

“Word Tools for the IBM Personal
Computer” by Richard S. Shuford (May,
page 176) has done more to educate me on
the subject than any other source I have
been able to locate. I just had to write and
let you know how much [ enjoyed it, even
though [ am not an IBM PC owner.

In particular, I found his comparison
table valuable, and [ appreciate the
perspective imparted by comparison of
the programs (Volkswriter, Easywriter II,
Wordstar, and The Final Word) on the
basis of what they do (and don’t do) well.
I'm sitting at the edge of my keyboard
waiting to learn the name of the
mysterious fifth program, which he used
to edit the article.

I noticed a string of features and com-
mands in his comments on The Final
Word that appear to be nearly identical to
those in Perfect Writer. As examples, the
embedded style commands in photo 12 on
page 210 appear identical to those in
Perfect Writer, and the features described
in column 2 of the text on that page also
bear striking resemblances. Is there a com-
mon origin for these characteristics?

Loren Marshall
1705 Bartlett Dr.
Anchorage, AK 99507

The "mysterious” fifth program was
Sorcim Corporation's Superwriter, which
I used to write about two-thirds of the text
in the review (the other third of the text
was written using The Final Word, and |
banged out most of the large table on my
electric typewriter). We plan to review
Superwriter and several other new word-
processing programs in future issues.

Both Mark of the Unicorn’s The Final
Word and Perfect Software's Perfect
Writer owe their inspiration to the
EMACS text-editing system developed by
Dr. Richard Stallman at the Massa-
chusetts Institute of Technology. Perfect
Writer and Mark of the Unicorn’s MINCE
mimic EMACS more closely than does
The Final Word. . . . R.S.S.

I was very pleased to read the section
on “preliminary cautions” in “Word Tools
for the IBM Personal Computer” and then
choose word-processing software based
on those needs. I think reviewers often

miss the crucial point that the user’s own
needs should be analyzed first. I have a
few observations from my own experi-
ences with a variety of word-processing
programs that some readers may find in-
teresting. (I have never used an IBM PC,
but my experiences with CP/M-80 word
processors certainly have the same impli-
cations for PC owners.)

About a year ago, our company, which
specializes in software and turnkey sys-
tems for law firms, began installing an ex-
tensive multiprocessor CP/M-compatible
system in our pilot-site law firm. Word
processing is the cornerstone of law-office
automation, so we were eager to identify
the best possible software for the firm. We
looked at Benchmark, Select, and some
others but finally found two derivatives of
EMACS: Perfect Writer and The Final
Word. Perfect Writer, after evaluation,
seemed a better choice than The Final
Word. One reason was that we didn't like
the forward/reverse orientation of The
Final Word and preferred Perfect Writer's
separate commands for backward and
forward operations. In addition, I use
Perfect Writer to compose my PL/I source
code and find it excellent for this purpose.
However, our attempt at implementing it
for the law firm was an utter disaster.

A question that word-processing users
should ask themselves is: “Am [ primarily
a text creator/manipulator, or am I a text
printer?” I would say that programmers,
lawyers, and other professionals are large-
ly text manipulators in that they either do
not have a need for perfectly formatted
print or they have support staff do their
printing for them. Secretaries and other
clerical workers are certainly interested in
text-creation features, but to them the
bottom line is getting that letter, brief, or
report to their bosses or in the mail in the
proper format at the proper time.

After a few months of using Perfect
Writer, this distinction became obvious to
us. The embedded formatting-commands
approach of Perfect Writer was impossi-
ble for a busy law firm in which countless
printed documents are produced each
day. We found that just one simple for-
matting-command mistake would ruin the
format of an entire document, and even a
simple two-page letter required enough of
these embedded commands to make at
least one mistake likely. It frequently re-
quired seven or eight attempts before a
document printed correctly. Although we
clung to Perfect Writer for a long time, we



Wiith all the clamor about personal computers,
a fundamental fact 1s 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 much about
which computer actually
works best.

The COMPAQ Portable
fitsunder a standard airline
seat for business trips.

Works in more
places

With the COMPAQ™
Portable,you can be as pro-
ductive 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.

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

What’s more productive than a
computer? A computer that works for
you in more places.

Works with the greatest
number of programs

The most important consideration
when choosing a computer is “what
programs will it run?”

The COMPAQ Portable runs more
programs than any other portable. In
fact, it runs more than most non-
portables because it runs all the pop-
ular programs written for the IBM®
Personal Computer without any mod-
ification. There are hundreds of
them. They are available at computer
stores all over the country.

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

Planning, problem-solving, and
“what-ifs” are a cinch with a variety

of popular electronic spreadsheet
programs. The COMPAQ) Portable

runs them all.

There are accounting
programs for any-
thing from comput-
erizing your family
budget to full-scale
professional man-
agement of payables,
receivables, inventory,
and payroll.

There are programs
for making charts and
programs for com-
municating with other
computers.
So you get portability
and you don't give up
=l problem-solving power.
The combination adds
up to the most useful personal
computer on the market today.

Add-on options make it work
the way you work

Inside the COMPAQ) Portable are
three open slots. Most portables
don’t have any. Electronic devices
called expansion boards fit those slots
and give the COMPAQ Portable new
powers. As with programs, expansion
boards designed for the IBM will
work. With them, you can make your
personal computer more personal.

Want to check a stock price? One
expansion board enables R
the COMPAQ Portable N
tohandle those communi-
cations over ordinary
phone lines.

Want to use your com-
pany’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
computers.

Other boards let you hook
up controllers for computer
games, increase memory
capacity, or connect several

The added usefulness is free
The COMPAQ Portable doesn’t cost

any more than an ordinary desktop
computer. In fact, it costs hundreds less
than a comparably equipped IBM or
Apple® [ll. The COMPAQ Portable
comes standard with one disk drive
and 128K bytes of
memory, both of
which are usually
extra-cost options.
The bottom line
) is this—you
SN just can't

..—"1

>
All the popular
programs written
for the IBM PC run
as is on the COMPAQ
Portable.
buy a more

practical, useful, productive computer.

Compare the COMPA(Q) Portable.

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

©1983 COMPAQ Computer Corporation

COMPAQ™ ks a trademark of COMPAQ Computer Corporation.
IBM® 15 a registered erademark of International Business Machines
Corporation.

Apple® is a registered trademark of Apple Computer Corporation.

e

personal computers in a
network.

The most computer you can carry
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Letters

eventually relented and installed Word-
star. “What you see is what you get” has
proven to be the answer.

I strongly believe that the most impor-
tant factor in choosing word-processing
software is deciding whether text creation
or text printing is most important. If the
user is a text printer, then by all means go
with an “on-screen-formatting” type sys-
tem and avoid the “embedded-commands”
systems like The Final Word and Perfect
Wrriter. Once you have made this distinc-
tion, then you can leisurely compare
sophisticated features among “on-screen”
systems.

Paul W. Stackhouse
Robert Glass & Company
1 Liberty Sq.

Boston, MA 02109

Double-Spacing with Wordstar

I learned a great deal from Richard S.
Shuford’s lengthy review of word-
processing programs for the IBM Personal
Computer. As an admirer and a heavy
user of Wordstar, | am often amused
when | observe that some of the important
special features of the program are
unknown even by the experts. I learn
something new about the program almost
every month.

This is a prelude to pointing out an er-
ror in your article. You complained that
to print out single- and double-spaced ver-
sions of the same manuscript you have to
reformat all the paragraphs before the sec-
ond printing. Not true. The dot command
controls line spacing. If it is the last dot
command used at the beginning of the
manuscript, it will not only print any de-
sired line height (in n/48ths of an inch),
but it will also display page breaks on the
screen where they will occur during print-
ing. So you can choose any line height
you want, edit on the screen single-
spaced, and see the page breaks where
they will occur when the manuscript is
typed to your specifications. If you want
to print two copies of the manuscript with
different line spacings, you need only
change the single dot command at the be-
ginning of the text and resave. The pro-
gram will take care of all the rest.

David Gutman
5448 East View Park
Chicago, IL 60615

The method of reformatting for line
spacing (for double- or single-spaced text)
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by the Control-Q, Control-Q, Control-B
sequence is not completely satisfactory
because extra Return characters must be
inserted or removed between the para-
graphs for consistent spacing. Refor-
matting the line spacing by the .LH dot
command works if you have one of the
daisy-wheel printers supported by Micro-
pro, but Wordstar does not seem to sup-
port the feature for some less-common
daisy-wheel units and most dot-matrix
printers. . . . R.S.S.

I enjoyed the review of four word-pro-
cessing programs. There is a way, how-
ever, to change the line spacing in Word-
star other than reforming each paragraph,
which I found out by writing to Micropro
International. I received this answer: at
the beginning of the document, insert
these two dot commands that will be in-
terpreted by the Mailmerge routine:

.PE ON
LS 1 (or2)

The first line turns on print-time for-
matting; the second line sets the single- or
double-spacing.

Bruce J. McLaren
203 Briarwood Dr.
Terre Haute, IN 47803

Acquiring Mailmerge does indeed give
you more formatting capability, but the
scope of the review was limited to only
the four basic software products. In addi-
tion to Micropro’s Mailmerge and Spell-
star, many software products from out-
side vendors are on the market to add
capability to Wordstar. . . . R.S.S.

I may be able to help Mr. Shuford with
one of his Wordstar difficulties: single-
spacing drafts and double-spacing submis-
sions.

Instead of running Wordstar on an IBM
PC with an IBM or Epson printer, I'm
using a new Morrow Micro Decision with
a Star Micronics Gemini-10 printer and
running the 8-bit CP/M Wordstar. I un-
derstand, however, that the Gemini-10
uses the same control codes and has es-
sentially the same capabilities as the IBM
or Epson (except for the Gemini-10's pro-
portional font), so this might work.

When I'm using normal type (10 charac-
ters per inch, 65 characters to a line), 1
always insert

.bp on
.po 0

at the beginning of the text (and see the
question mark come up on the first line).
Then, before printing, I run a simple
Microsoft BASIC program that contains a
printer menu. For this form, it effectively
does

“LPRINT CHR$(27); “M"; CHR$(10);
CHR$(27); “Q"; CHRS$(75);”

—telling the printer that the left
margin is 10 and the right limit is 75. That
way, the printer runs full speed and does
the work. (It makes a big difference in
throughput: I'm getting better than 50 cps
(characters per second) start-to-finish
speed on articles using Wordstar, includ-
ing waits, formfeeds, and all.}

For the double-spaced submission, you
add “CHR$(27); “A"; CHR%(24)" to your
LPRINT, and you add these lines at the
beginning of your Wordstar document:

.pl 33
.mt 1
hm1
fm1
.mb 4

These define a shorter Wordstar page with
narrower margins, modified slightly to
deal with the linefeed you get compli-
ments of the LPRINT statement. That is
five lines of typing (of course, you can
have it as a text file on the Wordstar disk
and copy it in to the document), but it's
better than reformatting. I'm inclined to
make a single inspection pass through the
document before printing to check page
breaks. Note that one other thing had to
be done, because the original-version
Gemini buffer is either loading or print-
ing, never both: change the transmission
speed to 9600 bits per second. I've got the
serial board—necessary for the Morrow—
and it works like a champ at 9600 bps.

Walt Crawford
The Research Libraries Group
Stanford, CA 94305

I don’t have a Star Micronics Gemini-10
printer handy, so I tried this with my Ep-
son MX-80 with Graftrax-Plus. Aside
from the Epson’s lack of a printer com-
mand to set the left margin, the double-
spacing worked, and the method does
print somewhat faster than Wordstar
unaided. (Incidentally, the later "X ver-



QUADCHROME™
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QUADCOLORW BY QUADRAM“”

The first and only color graphics adapter board
your IBM PC or XT will ever need.

* Most advanced color graphics
board you can buy.

¢ 136 different colors, and
expandable memory.

¢ No additional board or modification
needed to run existing software—
completely PC-compatible.

e Serves your graphics needs today...
ready to meet your expanded
needs tomorrow.

Start with Quadcolor |

Quadcolor | adapts to any color
monitor and starts you off with
32K of memory. That means that in
text mode you get 16 active video
pages with a 40 column format or
8 pages with 80 column. Twice

as many as IBM's Color Graphics
Adapter offers.

When you switch to the graphics
mode, Quadcolor I's 32K memory
lets you create two complete pages.
You can even modify one page while
the other is being displayed, for
special effects like animation.

Choose 2 true colors for high-
resolution displays on RGB
monitors. With Quadcolor, theres
no reason to limit yourself to
black-and-white.

Quadcolor |

Quadcolor | also offers support for
a light pen and an RF modulator
connector for use with a home
television set.

Grow with Quadcolor i

As your needs change, plug
Quadcolor Il into Quadcolor [ and get
a total of 96K of memory combined
with higher resolution bit-mapped
graphics. Quadcolor Il also includes
BASICQ), a software package that

Display shown on screen produced with Quadcolor 11.
IBM is a registered trademark of International Business Machines Corporation.

enhances the IBM's own BASIC
capabilities.

Display graphics like a bar chart,
and text like graph labels, together
on the same screen. Now thats
Quadcolor teamwork.

When you're in the mood for fun
and games, Quadcolor Il has a game
port available for your use.

The choice is clear

Quadcolor is the only graphics
board that can offer you all these
features and the solid tradition

of Quadram Quality. Nobody even
comes close. S0 be sure you choose
tomorrow's color graphics board
today—Quadcolor by Quadram.

With Quadcolor, looking good never
looked so good.

QUAD

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

TM

CORPORATION

An Intelligent Systems Company

Circle 384 on inquiry card.

@ Copyright 1983 Quadram Corporation
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whobuys a Merrow business computer.

The kind of person who doesn't follow the crowd. In business. Or away
from it. You've succeeded by making your own decisions.

And when it comes to a decision on computers, you know that you don't
have to pay a lot of money to get a lot of computer. Morrow knows that too.

That's why we make a complete line of systems, including software,
from $1599 to $2745. Plus letter-quality printers starting at $595. All, with perform-
ance so reliable you’ll probably never need the nationwide service we offer
from Xerox.

But maybe you don't know this: We've just introduced a hard-disk system
with more performance at a lower price than anything else on the market.
Anything. -

The new MDII includes an 11MB hard disk; 400K of floppy memory;
128K RAM; 8K ROM; 2 serial, | parallel and a main frame communications port.
Add the leg,endary speed of the Morrow controller, a'complete package of soft-
ware,.plus a full-size terminal, and you may not be
ready for the price: $2745, complete.

Morrow has never built computers to
please everybody. We build them for people who
demand value.

It's simple. Those who know buy Morrow.

The computer for
independent people.

Morrow. 600 McCormick Street, San Leandro, CA 45477
For the Morrow dealer nearest you. call: (800) 521-3493
1415 430-1970 In California

There’s a certainkindof person ~ -
1
|

New 1IMB MD11 for $2745
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sions of the Gemini printers are supposed
to have remedied the bottleneck of the
single-minded character buffer.) . . .
R.S.S.

Searching for the
Unsearchable

There was one error in Mr. Shuford’s
comments that might be significant to
people deciding whether to buy Wordstar.
He says it “is not possible to use the search
functions to locate embedded print-
attribute characters. If you want to
change all of your underlined text to bold-
face, you have to search for it the hard
way—by eye.”

This is true for only three of Wordstar’s
approximately 20 print-attribute com-
mands: the ones for alternate character
width, nonbreak space characters, and
underlining. (Their codes, Control-A, -O,
and -S, are used in the search functions as
wildcard codes to allow searching for am-
biguous characters.) Even so, there are
ways around this problem.

People using Wordstar with a modern
dot-matrix printer will not often have a
problem with Control-S because they'd

probably rather use an italic font instead
of underlining. 1 have set up Control-R
and Control-Q to turn italics on and off.

By the way, it is possible to enter Con-
trol-A, -O, and -S in a replace string, so a
second way to handle the problem is to
write the document with another charac-
ter string substituting for the unsearchable
one until the time comes to print, then
replace it. This is especially appropriate
when printing a draft on a dot-matrix
printer and the final copy on a daisy-
wheel unit.

A third approach is to surround the un-
searchable characters with searchable
characters that do nothing. | use Control-
D, Control-X, and Control-Y in this way:

tDISID
IX101X
IYTALY

These guardian characters are ordinarily
used as toggles and cancel out after two
occurrences. In the search string, I enter:

ID1SID
IX151X
1Y1StY

(Here, Control-S has its special wildcard
meaning: search for a nonalphabetic or
nonnumeric character.) If you've used a
double-strike, strikeout, or ribbon-color-
change as the printing-attribute character,
you'll find it, too. (This should not cause
trouble unless you are replacing globally.)

Admittedly, these added key codes are
tedious unless you set up a keyboard
macroinstruction using a program like
Smartkey (from ICI Computers, POB
255, Aurora, CO 97002) under CP/M-80
or Prokey (from Rosesoft, POB 5850,
Seattle, WA 98105) under PC-DOS.

The remainder of the 20-odd printing
codes can be searched for in the usual
manner, but enter them into the search
string as they appear on the screen, not as
you would while typing them into the
document. Some control codes are used
for cursor movement in the search func-
tions; Control-P must be entered before
them—this somewhat obscure require-
ment is a frequent source of confusion.

One important reason to search for the
Control-A and Control-S codes is to make
sure that their attributes are eventually
turned off, so your printout doesn’t go on
with page after page of underlining or

JUST SAY THE PASSWORD™
TO GET 1200 BAUD,
PROGRAMMABLE AUTO DIAL, FOR $449*

* 300/1200 Baud

* Auto Dial, Telpac™ software available

® Full or Half Duplex
* Audio Phone Line Monitor
* Two-Year Limited Warranty

Password™ is the new USR™ friendly mo-
dem, designed for use with any sinall
computer on the market today. We have
compressed into its miniature (shown ac-
tual size) case every operating feature for
unattended high speed telecomputing. With
auto dial/answer and auto mode/speed se-
lectthere is little to do but turn it on. So com-
pact it mounts on the computer with
Velcro®; when you carry your computer you
can pocket your Password. So brilliantly
conceived it achieves all this with just 12
tiny integrated circuits (a presage of long
trouble-free service). If your dealer doesn't
know the Password yet. write or call for com-

plete specifications.

*Suggested list for Password complete with power. phone,
RS232 Interface cables. TelpacTM software optlonalextra,
$79.

Password, Telpac. USR logo and the U.S. Robotics corporate name
are all trademarks of U.S. Robotics Inc.

™ U.S. ROBOTICS INC™
1123 WEST WASHINGTON
CHICAGO, ILLINOIS 60607
(312) 733-0497
Circle 485 on inquiry card.




. OPEN YOUR APPLETO A
WORLD OF COMMUNIECATION

Videx’ new PSIO Dual Function . .
Interface Card gives you a whole’ .
new world of communication... . " .
with a whole new ease 2 .
of operation. °

. . - .
The PSIO allows you to use a Once you've chosen your
printer (parallel output) = 0 . . options, the PSIO’s highly
and a modem (serial /O™ » sophisticated NOVRAM
port) simultaneously, . (non-volatile RAM) will
through use of just one . > remember and perma-
card! But best of all, ® . nently save-them. That
the PSIO makes com- w means you won'’t have to
municating through ’ . L] give the same config-
either method worlds . ¢ urations over and over
easier than it's ever ™ again ... your PSIO will
been hefore. . do it for you. And if you
The PSIO lets you - want to change those

configurations, you can
do it through software in-
stead of through the con-
fusing array of switches that
other cards use.
The PSIO will work with any:
printer/modem you now hap-
pentoown...and itwill work with
any printer/modem you happen to
purchase in the future. Adaptable?
Definitely!
The PSIO is. completely compatible wnh
BASIC, Pascal and CP/M® systems.

The PSIO from Vldex .how in the world

eanval do without 4

choose from among
an unmatched range of
software-selectable
options, including vari-
able baud rate selection,
form width, form length,
auto linefeed, linefeed mask,
Xon/Xoff protocoal, lowercase "
masking, shift wire mod support,
duplex mode, parity, data format,
video echo mode and a slot echo mode.
PSIO can also open up new worlds for
graphics, since it can reproduce your picture on
any graphics printer.'Rotate your picture, enlarge
it, change it as you wish. s

Circle 497 on inquiry card.

897 N.W. Grant Avenue, Corvallis, OR 97330 503-758-0521 Apple is a registered trademark

of Apple Computer Inc.
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character spacing. It's a good idea to do
this with all print functions that modify
more than a single character.

John S. Allen
40 Rugg Rd.
Allston, MA 02134

Mr. Allen has rightly pointed out that
most of the attribute characters can be
searched; I'm sorry that I did not ex-
haustively test for searching all the
printing-attribute characters. (A minor
quibble: in addition to Control-S, -O, and

A, Control-N cannot be used in a search
string.) However, it seems desirable to
have program features work identically
for all possible cases. When a feature
works in one case and not another, the
user will probably be confused and will
certainly be burdened with keeping track
of what works and what doesn’t. He or
she will probably disregard the feature.
Likewise, for most users, if a feature is
poorly documented it might as well not
exist,

Several other readers who wrote to in-
form me about how Wordstar works on

EE/EPROM PROGRAMMERS
& UV ERASERS

AR N

ey |

GANGPRO-8™
MULTTPROGRAMMER

GANGPRO-8" allows user to program up
EPROMS simultaneously using the lalesl state of the art
programmng algorithms It can test and duplicale a
wide vanety of devices from 16X to 256K. There are no
personallty modules to buy. 8 digil alphanumenc
display prompis user with messages. This unit 1s ex-
tremely easy o operate and 1s ideally suited lor a pro-
duction environmenti

QUV-T8™ series UV EPROM ERASERS
QUV-T8/2T ($97.50) is an indusinal qualty eraser.
designed In a steel enctosure with a §* wide tray UV in-
dicator lens, antistatic pad. 60 minute ru%ged timer and
satety inlerlock switch are slandard. Capacily is 24
MS. 15-20 minutes erase time tor 15 EPROMS
QUV-T8 / Z ($124.95) similar 1o QUV-TB/2T (with 40%
taster Erase Time)
QUV-T8/2N ($68.95) Same as the QUV-T8/2T version
wilhout the hmer and satety interlock switch.
QUV-T8/1 ($49.95) Economy model 1n a molded two
parnt plastic case. Erases 15 EPROMS in 15 minules

“MCS-48 15 a regisiered frademark of Intel Co

[]
il

PROMPRO-7"
SERIAL RS-232 STAND-ALONE ...... $489.00
MCS48" FAMILY PROGRAMMING WITH PROMPRO-7!

PROMPRO-7" 1s an intelligent self-conlained umit, ideally
suited 101 enginneering developmenl. or for field ser-
vice & production. It can program and verity a wide
variety ol 8K to 128K EPROMS This unil has a 32K (4K
BYTES). internal RAM Butter that could be accessed by
the user Ihrou%h a compuler ot terminal This unil can
also program the micro chips such as the 8478. 8749. 8751
8741. 8742, 8755 The pnce includes all modules up lo 32K
EPROMS & The 8748 & 8749H Micros Uptoad/download 1s
done by either Molorola of Intet Hex lormal.

PROMPRO-8™
SERIAL RS-232STAND-ALONE ...... $689.00
This exiremely versatile programmer has as much as
1281( (léKxB) ol mtemal RAM dedicated to the EE/
RAM buffer can be accessed either
lhrou%] a compulel lerminal. or by user target system
emulation) PROMPRO-8 8 digil alphanumernc
dlsploy prompts user with the syslem messages A
keypad option is available lor slandalone ediling An
impressive range ol devices are programmed (as stan:
dard teature)

The Right Equipment for Your Epromi ol the Right Price!

1. IBM PC

LjolGfr[claft
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5. TEKTRONICS 8002

LOGICAL DEVICES, INC.

I32+E N.W. 65th PLACE - FORT l.AUDERDALF. FlO IDA 33309

AVAILABLE SOFTWARE DRIVERS
2 APPLE Il 3 MDSISIS
6 ATARI 7 TRS80 COLOR

4 CPM
8 FLEX

TEL. (305) 974-0967 - TWX: 510-9!

DISTRIBUTORS WELCOME FOR QUALIFICATIONS

Circle 272 on inquiry card.

8-bit CP/M-80 systems were not aware of
the differences in support and documenta-
tion in the 16-bit IBM PC version. Until
the recent release of PC-DOS Wordstar
version 3.3, many customization features
enjoyed by 8-bit users were simply not
available to IBM PC users. But aside from
slightly better installation options and
faster writing of screen displays, version
3.3 is not very different from the Word-
star I tested. . . . R.S.S.

TRS-80 Model 16
Problems

We recently purchased a Radio Shack
Model 16 microcomputer and upgraded a
Model II to a 16. We were faced with the
prospect of no software for the Model 16
for over six months. The software prom-
ised by Radio Shack has finally arrived
and is a version of Xenix. A Microsoft
BASIC (TRS-Xenix BASIC) interpreter is
also available.

We were especially interested in obtain-
ing what we expected would be a superior
performing BASIC interpreter. The 68000
processor would appear to offer a signifi-
cant performance advantage over the
Z80. We have run some simple bench-
marks (benchmarks No. 1 and No. 2) to
test the speed of the new 68000-based in-
terpreter. Frankly, we're shocked!

Enclosed is a copy of the two bench-
marks and timed results for various com-
puters. Because of the poor performance
of the TRS-Xenix system, we were con-
cerned about the effective clock speed of
the 68000 in the Model 16. We ran
another benchmark and found the clock
speed of the 68000 to be about 6 MHz, as
advertised by Radio Shack. Clearly
something is seriously wrong with the
TRS-Xenix BASIC and perhaps even with
Xenix as it is implemented on the Model
16. We need a faster BASIC interpreter
and are hoping some software supplier
will help us recover the investment we
have made in Radio Shack equipment.

We are not confident, though, that the
Model 16 can be improved significantly.
We have run two benchmarks on the
Model 16, one using TRSDOS-16 with an
assembly-language program, and Micro-
soft BASIC in the Z80 mode. The bench-
mark echoes the character “1” to the
screen 10,000 times. The assembly-lan-
guage version uses TRSDOS-16 system
calls. Shockingly, the BASIC version runs
twice as fast. In our opinion, the speed of
the Model 16 is totally unacceptable. We



Ceuble sided.
double density

Plug compatible with standard 5%~ drives,
but occupying just one-half the space,
these Amdisk-V minifloppy disk drives are
engineered for solid performance and relia-
bility . . . and they're available now!

Drives are available with black faceplate.

P Just circle the reader service number
Y Hi’ﬁ ?. - for complete specifications and quantity
- -‘}?t}".-'?'i_.---f&%“" pricing.

A Bl e

2201 Lively Bivd. = Elk Grove Vilage. IL 60007 AMEK
(312)364-N80  TLX: 25-4786

REGIONAL OFFICES:  Calif. (714) 662-3949 ¢ Texas (817) 498-2334

Amdek . . . your guide to innovative computing! Circle 32 on inquiry card.




| Rana’s disk drive was
twice as good as Apple’s
l with one head.

Now we have two.




We added another head
so you won’t have to buy another disk.

That's the beauty of a double sided head. A
floppy disk which allows you to read and write on
both sides. For more storage, for more information,

for keeping larger records,
and for improved perfor-
mance of your system.
That's what our new Elite
8 [1= Twoand Elite Three offers.
It's the first double headed
Apple® compatible disk
drive in the industry. And of
, , avenope COUMSE, the technology is
(pead peiemineo” from Rana. We're the com-
Lt pany who gave you 163K
bytes of storage with our Elite One, a 14% increase
over Apple's. And now with our high tech double
sided heads, our Elite Two and Three offers you two
to four times more storage than Apple's. That's
really taking a byte out of the competition.

We put our heads together
to give you a superior disk drive.

We designed the Elite Three to give you near
hard disk capacity, with all the advantages of a
minifloppy system. The double sided head oper-
ates on 80 tracks per side, giving you a capacity of
652K bytes. It would take 4Y2 Apples to give you
that. And cost you three times our Elite Three's
reasonable $849 pricetag.

It takes 4%z Apples to equal the capacity
of our superior Elite Three.

e
.EIE._J
]
A g |
mem — e e

The Elite Two offers an impressive 326K bytes
and 40 tracks on each side. This drive is making a
real hit with users who need extra storage, but
don't require top-of-the-line capacity. Costwise, it
takes 2V2 Apple drives to equal the performance of
our Elite Two. And twice as many diskettes. Leave it
to Rana to produce the most cost efficient disk
drive in the world.

We’ve always had the guts to be a leader.

Our double sided head may be an industry
first for Apple computers, but nobody was surprised.

® Apple is aregistered trademark of Apple Computer, Inc.

Circle 395 on inquiry card,

They've come to expect it from us. Because Rana
has always been a leader. We were the first
with a write protect feature, increased capacity,

= s

Your word processor stores 5 limes as many pages of text on an Elite Three
diskelte as the cost ineffective Apple.

and accurate head positioning. A first with attrac-
tive styling, faster access time, and the conve-
nience of storing a lot more pages on far fewer
diskettes. We were first to bring high technology to
a higher level of quality.

So ask for an Elite One, Two, or Three.
Because when it comes to disk drives, nobody
uses their head like Rana.

NOW AVAILABLE FOR THE APPLE Ill. . .
THE ELITE TWO.THREE AND ELITE THREE.THREE

RanaSystems

21300 Su
free: 1

rlor St., Chatsworth, CA 91311  (213) 709-5484. For dealer Information calt toll
21-2207. In Callfomla only call: 1-800-262-1221. Source Number. TCT-854

Available at all participating Computerland stores and other fine computer dealers.
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CERTIFIED ERROR FREE

Sentinel Computer Products, Division of Packaging Industries G 2 own them -

QUALITY

SErTINEL
EREEERNi

SENTINEL
(IEEDISKETTES

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

- .

YOU MAY NEVER NEED.
But it costs nomore!

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

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

SENTI N E|_® resealable storage case.

The Professional’s Diskette — Ideal for Personal Use.

Sentinel Computer Products, Division of Packaging Industries Group, Inc.,
Hyannis, MA 0260t Tel: 617-775-5220
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would welcome any response Radio
Shack might be willing to offer on the per-
formance of its Model 16.

Sam Harp

Marvin Stone

Oklahoma State University
Department of Agricultural Engineering
Agricultural Hall, Room 227
Stillwater, OK 74078

Thank you for the opportunity to re-
spond to the letter by Sam Harp and Mar-
vin Stone of the Department of Agri-

| cultural Engineering at Oklahoma State

University.

We have studied the benchmark tests as
submitted by OSU, and we do not
substantially disagree with the timings of
the tests for the TRS-80. The tests appear
to make a Model Il running a BASIC pro-
gram under TRSDOS a faster machine
than a Model 16 running TRSDOS-16 or a
Model 16 running TRS-Xenix.

As with all benchmark tests, it is appro-
priate to say that the particular program
used has much to do with the timed results.
Benchmark #1 is a straightforward BASIC
program that evaluates the sine of an ex-
pression containing one numeric variable
raised to the power of a second variable
and repeats this 1000 times. In Model 11
BASIC, both the exponentiation and the
SIN function are evaluated with single
precision only, there being no other pos-
sibility. In MBASIC for TRS-Xenix, the
same functions are evaluated with double
precision only, there being no possibility
of performing any math routine at any
other precision. So we have the situation
where identical syntax typed into the two
BASICs will give comparisons of speed
for that program, but the two programs
are radically different internally.

Radio Shack was pleased to be able to
offer the Decimal Math Pack as an in-
tegral part of TRS-Xenix MBASIC. This
removes the "rounding errors” that are an
inevitable part of Model I BASIC; of
course, this newfound “accuracy” has
been at the expense of the speed of some
functions, particularly trigonometric
functions such as SIN. The BCD (binary-
coded detimal) math routines are one of
the many ways in which we believe we
have been able to provide a superior per-
forming BASIC. But this does not mean
that all math is slower because it is in dou-
ble precision; in fact, a minor variation of
the OSU benchmark (using any of the
four standard arithmetic operators instead
of exponentiation and the SIN function)

<4 Circle 417 on inquiry card.




Teleteks
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-Ii essentially combines,
or “sandwiches” two Teletek
SBC-I's into one board. The SBC-
If provides the capability to sup-
- N port two users from one standard

: : . size IEEE-696/5-100 slave board.
- The SBC-!l maintains full
performance for each user with
an independent CPU (Z80A or
Z80B), 64K RAM, Serial I/O, and
FIFO communications port to
the system master. The system
integrator benefits by getting
Bt e e BT mrEE complete support for two users
RN (| W1V V="~ N = S . .= for the price of one board.

TurboDOS and MDZ
operating systems will support
combinations of SBC-1's and
SBC-II’s offering system design
efficiency and flexibility never
before possible.

: If you're hungry for value
~Sacisinies w— — and efficiency, order an SBC-II
from Teletek. You'll love every
byte.

-

P L AL A LI T L IR Rt i

TELETEK

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

© Teletek 1983
Circle 464 on inquiry card.
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will run faster on Xenix than on the Model
I

Program mixes containing a substantial
proportion of trigonometry will run
slower than a program containing little or
no trigonometry in either BASIC, and this
time differential will be greater on
MBASIC than on Model Il BASIC. OSU's
Solar Energy Benchmark program con-
tains a substantial proportion of trigono-
metric functions.

Philip S. Hurrell

Radio Shack Computer Customer Service
400 Atrium-One Tandy Center

Fort Worth, TX 76102

Program

230 '*** MODEL 16 (TRS-XENIX)..... 132.0
240 A=3.14159

250 B=377

260 FOR I=1 to 1000

270 Z=SIN(A-B)

280 NEXTI

Table 1.

BENCHMARK #1
EXECUTION TIME. . ... SECONDS

IBM PC (MS-DOS) 29.0
OSBORNE (CP/M) 430
MODEL Il (TRSDOS) 430
APPLE I 75.0
Table 2:

BENCHMARK #2
EXECUTION TIME.. ... SECONDS

IBM PC (PC-DOS) 358
OSBORNE (CP/M). 379
MODEL Il (TRSDOS) 429

MODEL 16 (TRS-XENIX) ONE USER. .677
MODEL 16 (TRS-XENIX) TWO

USERS 1316

Editor’s note: the program for Benchmark
2 is an average BASIC program of 130 lines;
due to lack of space, it is not included
here. . . . G.W.

Commodore 64
Comments

I must comment on several points
raised in your review of the Commodore
64 (July, page 232).

First, I don’t know what the obsession is
with repeating keys. If you want all keys
to repeat, then a POKE 650, 128 will do
the trick. A POKE 650, @ will cause only
the normal keys to repeat.

Second, it is true that you can enter
most keywords with two keys (usually the
first letter and the shifted second letter).
However, only the screen editor shows
this coded form—any listed program
prints the full word. When working with
the screen editor, switching to the upper/
lower character set (press the Commodore
and shift keys at the same time) will figure
the code in a more readable form. For ex-
ample, POKE 650, @ would appear as “pO
650, 0”. I use this feature quite often for
the PRINT# keyword (“pR”). This saves
typing the word PRINT and the shifted 3
for the # character.

Third, the disk is awkward in some
areas, but I feel your selection of the direc-
tory display was a poor choice. After run-
ning the WEDGE program, the directory
can be displayed by typing "@%". Note
that it is displayed—not loaded —with this
command. Is this any more awkward than
booting the disk and typing “CATALOG"
on an Apple? You also state that because
of the side sectors, a relative file fills the
entire disk. This is not true—you should
say that a relative file can fill the entire
disk. Many small relative files can be put
on one disk.

You should have been more critical

The Most Promising Duet o
For An Orchestra.

- Our duet is perfect for a single user system. e
The same duet performs even better in a multi-user orchestra.

DCM x 80: 5-100 Disk Controller
Module m 8” and/or 5%" floppy disk
~ controller m SASI (ANSI, SCSI) hard disk

|'..

~ host adapter ® Single and double density,

MCM « 80:
$-100 Single Board
Computer m Single |

or multi processor R o single and double side ® Software
capability m Pro- implementation on CP/M!

2.2 and TurboDOS!?

' TM of Digital Research, Inc.
! TM of Software 2000, Inc.

$345,

e
grammable master P
or slave selection
® Redundant pro-
cessor manipulation
= 4MHz Z80A or
6MHz Z80B CPU m
64K RAM and 2K EPROM with monitor
m 2 serial, 2 parallel, 4 timer
ports m Bi-directional inter-
processor channel m Dual
mode serial ports interface m
Multi-layer PCB construction. §

5495.

JC SYSTEMS

469 Valley Way
Mllpitas, CA 95035
408-945-0318

Circle 240 on inquiry card. 8.5
| TWX#910-381-7041



UDS

- 5
o

—_,‘_“ﬂ*"-#

o=y < s
(anersal Data System

2 mOTOROLA

L ’ ”
e ®
Y mS
] verlsal pata SY*€
s moTOROHA

gives 212 users

three ways to go!

212A —Today’s most popular modem.
UDS offers a fully Bell-compatible unit
with complete local and remote test
capability. Select 0-300 or 1200bps
for full-duplex asynchronous commu-
nication. The UDS 212A is FCC certified
for direct connection to the dial-up tele-
phone network, and available in multi-
channel, rack-mounted configuration.

SINGLEUNITPRICE . ............ $595

Universal Data Systems

212 LP — Compatible with 212As at
the 1200bps, full-duplex asynchro-
nous communication rate. No power
supply or AC connection required; the
212 LP derives its operating power
directly from the telephone line. Ideal
for applications requiring 212A capa-
billty at 1200bps only. The 212 LP is
direct-connect certified.

SINGLEUNITPRICE . ............ $445

212A/D — I|dentical to the 212A, with
automatic dialing capability added!
The unit stores and dials up to five
30-digit numbers. CRT menu prompt-
ing, single-stroke commands and
automatic test capabilities are pro-
vided. The 212A/D is direct-connect
certified.

SINGLEUNITPRICE . ............ $645

(@ MOTOROLA INC.
Information Systems Group

5000 Bradford Drive, Huntsville, AL 35805. Telephone 205/837-8100; TWX 810-726-2100

Old Bridge, NJ, 201/251-9090 e Blue Bell, PA, 215/643-2336 * Atlanta, 404/398-2715  Chicago, 312/441-7450 ¢ Columbus, OH, 614/895-3025 « Boston, 617/875-8868
Richardson, TX, 214/680-0002 ¢ Englewood, CO, 303/694-6043 « Houston, 713/988-5506 e Tustin, CA, 714/669-8001 « Mountain View, CA, 415/969-3323

DISTRICT OFFICES:

Circle, 492 on Inquiry card.
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PeachText 5000™ has arrived.

A complete personal productivity
system for word processing, financial
modeling, mailing lists and simple
data-base management. All at one
price—$395.00. And all from
Peachtree Software Incorporated.

The quality is unmistakably
Peachtree: proven, powerful appli-
cations with menu-driven features,
easy-to-use documentation and quick
access to “Help” prompts. And they’re
fully interactive.

PeachText 5000 is available for the
IBM Personal Computer,™ the
COMPAQ Portable Computer,*
the Texas Instruments Professional
Computer™ and the Zenith Z-100.

The PeachText 5000 Personal
Productivity System includes:

1 Word processing

PeachText™ word processor.
PeachText has long been recognized
asone of the best in the industry,
with sophisticated print capabilities
second to none and complete editing
capabilities for creating and manipu-
lating a variety of documents. We’ve
made it even better for PeachText 5000.

We've even installed the Random
House Electronic Thesaurus™ in
PeachText.

Spelling Proofreader. This high-
performance package can check a
10,000-word document for spelling
and typographical errors in less than
two minutes.*

2 Financial planning

Turn your computer’s memory
into a worksheet for financial and
other mathematical analysis.
PeachCalc™ will address up to 256K
of RAM, so you don’t have to worry
about your memory space outstripping
PeachCalc’s capacity. Combine
spreadsheets with PeachCalc’s merge
functions or insert PeachCalc reports

xt D000

[na Word 1 star isborn.

into PeachText documents. You can
even use the “Execute” command to
set up material from PeachText or

other files to be fed into PeachCalc.

Data management

o/ List Manager. This module uses
Peachtree’s state-of-the-art screen
manager and index file manager to
give you complete control over the
design and use of mailing lists, labels
and other files or reference aids.
Output can be used with the
PeachText word processor to indivi-
dualize form letters or template
documents.

Limited Time Introductory Offer

Now PeachText 5000 is available for

$395.00. That’s right —just $395.00.
And that’s not all. With

your PeachText 5000

package you will

receive:

A free box of 10 _
Peachtree/Wabash 5% " &
diskettes to hold the i
fruits of your new
Peachtree productivity.

A coupon to get
Peachtree’s “Access Pak”
for $10.00. The Access
Pak, which has a retail
value of $525.00, includes
Information Access, which
allows you to extract information
from Peachtree accounting
products for use with PeachText

5000 applications. And you get file
converter programs to make
existing WordStar,* Easy Writer™
and VisiCalc™ files usable with
PeachText 5000 — because you
shouldn’t have to suffer because
you've waited this long for the com-
plete personal productivity system.

Free 30-day support from Peachtree
Software Incorporated, on return
of the registration card.

PeachText 5000 is here. The com-
plete personal productivity system.
And it’s unmistakably Peachtree.

Circle 353 on inquiry card.

*In actual trials using an IBM Personal Computer
and 320K diskettes, Spelling Proofreader checked a
10,024-word document in one minute and 15 seconds,
using the standard 20,000-word dictionary supplied
with the package. Checking times may vary depending
on your hardware.

WordStar is a trademark nf MicroPro International
Corporation.

Easy Writer is a trademark of Information Unlimited
Software.

VisiCale is a trademark of VisiCorp.

Random House Electronic Thesaurus is a trademark
of Random House Inc.

. ] -
Whn are the dealers in my area?
Name: _
Company: Telephone:_
Address:
City . _ State Zip:
chtree
0 twarew © 1983 Peachtrec Software Incorporated an MSA company aYT
S 3445 Peachtree Road. N.E./8th Floor/ Atlanta, Georgia 30326/ 1-800-554-8900 1083
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SERIAL PORT
EXPANDER
AND

MORE

‘E} 849 90CHN T asacinTes

A ——
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.

- 7

|Lettor-qusiity

o=ty
| printer

L ‘ 1
High speed
printer

Em——s|
Terminail

Full duplex with EIA RS-232 protocol
Baud rates up to 19,200
Expansion to 16 ports by cascading

Peripheral ports may be configured
by user software

One year warranty

*MODELS524............... $249.00

*MODELS524A .. ........... $279.00
same as model 524 except has 256 byte
rx/tx buffers per port

*MODELS524D............. $269.00
same as model 524, plus continuous pofl-
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

BAY TECHNICAL ASSOCIATES inc.

HIGHWAY 603, PO. BOX 387
BAY ST LOUIS, MISSISSIPPI 39520
16011467-8231

30  October 1983 © BYTE Publications Inc.
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about the poor quality (or quality control,
perhaps) of the RF modulator. Of four TV
sets, my Commodore 64 works on only
two. Nothing is said in the User’s Guide
about any adjustments that can be made.
After a few months of using the User's
Guide and the Programmer’s Reference
Guide, some of my pages are ready to fall
out. I think this is due to the small size of
the bindings.

James E. Borden
641 Adams Rd.
Carlisle, PA 17013

Two on Logo

I must applaud Gary Kildall and David
Thornburg for "Digital Research’s DR
Logo” (June, page 208). For the last year
and a half, | have been trying to convince
school and college administrators that
Logo is a powerful, general-purpose pro-
gramming language. Before Logo was
available on microcomputers, I taught
college and teacher in-service courses in
BASIC. The most common myth about
BASIC is that the relatively few primitive
operations make it easy to learn. This is
believed by those who have never tried to
teach BASIC to neophytes. Most first-
time users complain about the pickiness of
the interpreter regarding misplaced quotes
or semicolons, and numerous other
things. Some adults ['ve taught even con-
fuse PRINT and INPUT. Considering that
these two statements do opposite things,
one begins to wonder if BASIC is easy to
learn.

When comparing languages, I always
stay away from evaluating specific fea-
tures of a language, such as whether or
not it supports pointer-type variables,
Boolean operators, or whatever. The real
issue is this: how easy is the language to
think in? The metaphor Logophiles often
use for the activity of programming is
that it is like teaching the computer (or
turtle) a new word. More than just a met-
aphor, this changes your perspective on
solving the problem. The fact that people
can have personalized input and define
their own words gives them a sense of
power over the machine and helps them
view the computer as a mental aid. This
results in less blame being placed on the
machine for an incorrect result because
the user is the one that created the pro-
cedure. The ability to create your own
keywords encourages you to say to your-
self, “How can 1 break this task up into
chunks that are suitable for keyword

definitions?”. Of course, it isn’'t necessary
to break the problem up into chunks. The
example I often use in Logo courses,
drawing stickmen, comes from Mind-
storms, pages 100-103. Granted, drawing
stickmen may be a trivial task on the out-
side, but most people adopt this stuctured
approach because the solution is easier to
visualize, easier to think through, and
easier to debug, if necessary.

Obviously, I think Logo is an easier lan-
guage to think in than BASIC. The adults
and children I have taught Logo to over
the past two years agree. They also agree
that Logo is a powerful language. Logo is
a dialect of LISP, which, as Kildall and
Thornburg put it, “is a powerhouse of a
language.”

But there is more at stake here than
semicolons and quotation marks. Kildall
and Thornburg say that Logo demystifies
artificial intelligence (Al) and puts Al in-
to the hands of many. This is extremely
important. Expert systems and other con-
tributions from Al will greatly affect the
way we use computers and will turn the
computer into a thinking tool, not one
that just crunches numbers very quickly.
The impact that a thinking tool will have
on society as a whole must be dealt with,
and to discuss it intelligently one should
understand the ways and means of ar-
tificial intelligence (i.e., its theories and its
languages).

So wake up, you BASIC fans. LIST is
more than just a command that prints out
your program.

K. Sharman

42 Rossmere Close SE
Medicine Hat, Alberta
T1B 2]8, Canada

Request for Help

1 am looking for a 12-inch green-screen
monitor or terminal with shielding to
allow use by individuals with special inner
ear problems.

The medical problem I refer to allows
certain people to hear some normally in-
audible high frequencies apparently gen-
erated by the horizontal sweep circuits in
all televisions and CRT monitors used for
computer displays. These frequencies are
both heard and felt within the inner ear,
resulting in physical nausea, loss of equi-
librium, and other related physical and
mental distress.

In local experiments with such people,
assorted wrapping of some monitors in
foam or placing them on foam pads par-



Introducing the Most Powerful
Business Software Ever!

TRS-80™ (Model I, I, 111, or 16)® APPLE™ e IBM™ e OSBORNE™ e CP/M™ e XEROX™

GENEBAL LEDGER?
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VERSALEDGER HAS BEEN CAERTED

H THE HRST TIME COMPUTER USER IN MIND

TR

" The VERSABUSINESS" Series

Each VERSABUSINESS module can be purchased and used independently,
or can be linked in any combination to form a complete, coordinated business systerh.

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
Oowes 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 iinked witg VERSALEDGER II'™* and VERSAINVENTORY™.

VERSAPAYABLES™ .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 powerfu! and sophislicated, 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 II™ system.

VERSAINVENTORY™ $99.95

VERSAINVENTORY™ is a 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 VERSARECEIVABLES™ system. 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.

CORPUTROMNICS:

50 N. PASCACK ROAD, SPRING VALLEY, N.Y. 10977

VERSALEDGER I™ $149.95
VERSALEDGER II' is a complete accounting system that grows as your business
grows. VERSALEDGER II™ can be used as a simple personal checkbook register,
expanded to a small business bookkeeping system or developed into a large
corporate general ledger system without any additional software.
® VERSALEDGER II™ gives you almost unlimited 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,
@ prints 17 customized accounting reports including check registers,
balance sheets, income statements, transaction reports, account
listings, etc.

VERSALEDGER II'* comes with a professionally-written 160 page manual de-
signed for first-time users. The VERSALEDGER [I™ 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 sysiems,
and at afraction of 1heir cosi. If you are not satisfied with any VERSA BUSINESS™ 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 that module.

To Order:

Write or call Toll-free (800) 431-2818
(N.Y.S. residents call 914-425-1535)
* add $3 for shipping in UPS areas * add $5 to CANADA or MEXICO
* add $4 for C.O.D. or non-UPS areas * add proper postage elsewshere

=
DEALER INQUIRIES WELCOME

All prices and specifications subject to change / Delivery subject to availability.

* TRS-80 is a rademark of the Radio Shack Division of Tandy Cerp. - *APPLE Is a irademark of Apple Corp. - *IBM is a irademark of IBM Corp. - *OSBORNE is a trademark of Osborne Cormps
*CP/M is a trademark of Digital Research - *XEROX is a trademark of Xerox Corp.




Letters

tially attenuates the high-frequency noise
or sound, but not enough to permit the in-
dividual to use the installation in an office
environment. There is also the problem of
reducing the circulation of cooling air
through the equipment.

Have other readers run into this prob-
lem, perhaps? We would appreciate hear-
ing from anyone who has any sugges-
tions, solutions, monitors, or computer
terminals with effective shielding (sound,
electromagnetic, or both) for dealing with
this problem.

John R. Page, Pastor
Trinity Bible Church
828 Pennsylvania Ave.
Medford, OR 97501

OK Modem Tarlff
Not Okay

[ am writing in regard to a serious prob-
lem that modem users in the state of Okla-
homa are facing.

Southwestern Bell Telephone Com-
pany’s Oklahoma tariffs call for the charg-
ing of an “Information Terminal Service”

rate for anyone connecting a computer to
the telephone lines via a modem.

This rate is approximately 500 percent
higher than the standard residential base
rate. The present residential rate is around
$9 per month. If you connect a computer
to the line with a modem, even if you only
call Compuserve once a month, the rate
jumps to a whopping $45.90. The addi-
tional charge for Touch-Tone service also
increases, from $1.25 to $3.50 per month.
This will undoubtedly increase dramati-
cally if Bell gets the $301,000,000 increase
that it just applied for with the Oklahoma
Corporation Commission.

Obviously, this tariff dramatically af-
fects the entire industry, as the tariff for
all practical purposes prohibits noncom-
mercial, hobbyist modem use. And if Bell
is permitted to get away with the enforce-
ment of the tariff (as it is now beginning
to), a precedent will be set for other local
operating companies to follow in other
states.

Apparently, Bell is just now beginning
to apply this 1965 tariff to noncommercial
modem and computer users. And al-
though Bell representatives have fallen
back on the age of the tariff as an excuse,

they have no intention of exempting
residential modem use from the provi-
sions of the tariff.

Therefore, the Oklahoma Modem Users
Group (OMUG) is fighting Southwestern
Bell and its unfair tariff. We are doing this
through media attention, responsible
organization, and speaking at Corpora-
tion Commission hearings. If all else fails,
we will institute legal action to attempt to
force a change in the tariffs.

Because of the national attention this
issue is just now beginning to attract and
the fact that we desperately need more
support, we have taken several steps to
ensure that people are informed. We have
a mailing list, and we send out a biweekly
newsletter covering the latest updates on
the tariff situation. We have also estab-
lished a 24-hour hot line that is updated
daily with a one- to three-minute recorded
announcement; the number is (405)
360-7462.

Robert Braver, President
Oklahoma Modem Users Group
911 West Imhoff Rd., #634
Norman, OK 730698
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See page 273 for our Apple Products

Circle 351 on inquiry card.




" Free Genius In Every Box.

At CompuPro, we put a little genius into each of our systems. Maybe it’s our dual processor that handles both
8-bit and 16-bit software concurrently. Or another CompuPro first, M-Drive/HTM the board that does the work of a
disk drive—only faster.

In every case you can get model-to-model expandabitity, six processors to choose from, 12- to 36-month product
warranties and nationwide on-site service from the Xerox® Service Group.

For performance, quality and reliability at a cost-effective price, try CompuPro’s System 816 family of high-
performance computers today.

Let our genius multiply your genius.

Model A. Single-user, expandable to multi-user. Includes dual Model 86/87. For high-speed multi-user applications. Uses

processor, 128 Kbytes of static RAM, four serial ports, CR/IM® the fastest CPU on the market (the 10MHz 8086). In addition, ‘
8-167M SuperCalc-867M dBase HT™ Hyper-Typer™ and Field 1.5 Mbytes of solid state disk memory give as many as five

Companion™ M-Drive™ software is also included. users access to 16-bit software up to 35 times faster than

Model B. Ultra-high performance single or multi-user. Includes  diSk-based systems. Includes 512 Kbytes of 16-bit memory, ‘
dual processor, 2g6 Kbytes of static I%AM, nine serial ports, CP/M-867 MP/M'BG-TM SuperCalc-86 and SuperWriter-86

same software as Model A, plus MP/M™M 8.16TM plus Xerox service.

Model C. Our top-of-the-line multi-user microcomputer. Model 68K. A single-user computer that optimizes the powerful

Supports as many as seven user workstations as well as a new CP/M-68K™ operating system. Delivers uitra-high speed

complete complement of peripherals. Includes 512 Kbytes for those who develop their own progams. Includes 256 Kbytes

of static RAM, nine serial ports, same software as Mode! B. of 16-bit memory, 1.5 Mbytes of M-Drive/H, CP/M-68K,

Bundled with on-site service from Xerox Service Group. mapFORTH and C languages, as well as Xerox service.

All basic System 816 configurations provide as much as 4.8 Mbytes of floppy disk storage, and are expandable to 1 Mbyte cr
more of RAM and as much as 4 Mbytes of M-Drive/H. They all have convenience features such as clock/calendar, interrupt
controllers, interval timers, and optional math processors. Programming languages available from CompuPro incilude Assembler,
BASIC, Pascal, PL/1 and COBOL, as well as the new ANSI FORTRAN 77™ from Digital Research.

SYSTEM 8/16

Genpuro | INIEINMNRRRRRANANN — DUAUAN)

i (mngul’ro '

=

For your business, industrial and scientific computing
solutions, call (415) 786-0909, ext. 206 today for the location of
the Full Service CompuPro System Center nearest you.
CPIM and CP/M-86 are registered trademarks and CP/M-68K, MP/M-86 and o m u Pro
FORTRAN 77 are trademarks of Digltal Research. Xerox is a registered trademark
of the Xerox Corporation. CP/M 8-16 and MP/M 8-16 are compound irademarks of
Digital Research and CompuPro. SuperCalc-86 and SuperWriter-86 are trademarks

of Sorcim. dBASE |l is a trademark of Ashton-Tate. Hyper-Typer is a trademark of
Summit Software Corp. Fleld Companion Is a trademark of Gensoft Corp. M-Drive

and M-Drive/H are trademarks of CompuPro. CompuPro, a £08800T Company

Dealer Inquiries invited 3506 Breakwater Court, Hayward, CA 94545
Circle 99 on inquiry card.




DIMENSION. THE
MOST GCOMPATIBI
GCOMPUTER YOU
GAN BUY.

Introducing the capability the world has been waiting for. A single
personal computer able to handle Apple, IBM, TRS-80, UNIX and
CP/M-based software.

The Dimension 68000 Professional Personal Computer does it all.
It actually contains the microprocessors found in all of today’s popular
personal computers. And a dramatic innovation creates the environment
that lets these systems function merely by plugging in the software.

Add to this the incredible power of a 32 bit MC 68000 micro-
processor with up to 16 megabytes of random access memory. You have
the machine that easily meets today’s needs. And tomorrow’s. It’s the only
practical way to upgrade without the need to recreate your data base.

Dimension. At about the same price as the IBM PC, it’s obviously

the best value you can find. For more information ask your dealer or call
us at (214) 630-2562.

- S " ) i A ®
A product of Micro Craft Corporation, 4747 Irving Blvd.. Suite 241, Dallas, Texas 75247 1983
Apple is aregistered rademark of Apple Computer, Inc.: IBM s acregistered trademark ol nternational Business Machines
Corporation: TRS-801s a registered trademark of Radio Shack, a Tandy Corporation company: UNEX is a trademark of Bell
Laboratories. Inc.: CP/M is aregistered trademark of Digital Research Corporation. Circle 301 on Inquiry card.
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~ Product Preview

The HP 150

Magic is the code name for Hewlett-Packard's personal-computer project in Sunnyvale—and it fits.
Something magical happens when you use the HP 150. The optical touchscreen trademarked as HPTouch
oes beyond other pointing devices; it makes you feel that you have remarkable powers in your fingertips.
t's almost as if the touchscreen turns your finger into a conduit between your mind and the computer.

Hardware: Compact, Powerful, and Innovative

This compact machine packs the
system-processor unit, memory,
video-display unit and control cir-
cuitry, three I/O (input/output) ports,
and touchscreen electronics into an
elegant package that is 1-foot square.
Two free-expansion slots permit a
network-interface board and expan-
sion to 640K bytes of RAM (random-
access, read/write memory). An op-
tional user-installable thermal printer
fits in an enclosure at the top of the
unit, with its own connecting cable.
The dual-floppy-disk unit contains
two single-sided Sony 3%-inch disks
holding 270K bytes each and has a
footprint not much larger than the
main unit’s. The HPIB bus used to
connect the disk drives permits the
controller to reside with the drives;
no expansion slots are required to
add additional floppy or hard disks.

The compactness of the HP 150
does have one drawback for per-
sonal-computer users who do inten-
sive computation. There was no way
to squeeze a socket in for an 8087 co-
processor. Early indications are that
the HP 150 will be an open system
with respect to both hardware and
software, and perhaps someone will
develop an 8087 board for one of the
two expansion slots.

Photo 1 shows the back of the HP
150 with its various 1/O connectors.
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In photo 2, part of the back of the sys-
tem has been removed to expose the
two expansion slots, one of which is
occupied by a memory board. Photo
3 shows the system with the back
removed. The motherboard sits one
level above the two expansion slots
and holds it own piggyback 256K-
byte memory board. Above that, you
can see the video-controller board.
Photo 4 shows the system from the
front with the bezel removed and
turned around to face the camera.

The bezel contains the touchscreen
electronics—the grid of light-emitting
diodes and photo diodes. There are
24 holes in each side of the bezel and
40 holes in both the top and the bot-
tom. This provides touch sensitivity
for each row of the display and for
each unit of two columns.

The touchscreen leaves no doubt
that the HP 150 intends to deliver the
power of personal computers to more
people—nontechnical people. For
HFP, always known as an outstanding
manufacturer of high-performance
products for engineers, the 150
signals a bold entry into the broader
market now dominated by IBM and
Apple. Cyril Yansouni, general
manager of HP’s new personal com-
puter division, confirms this inter-
pretation and describes the 150 as the
first of a new family of products. Yan-

souni also says that the HP 150 will
be priced competitively, another
departure for the company. A stan-
dard system with 256K bytes of RAM
and two Sony 3%:-inch disks provid-
ing 540K bytes of storage, MS-DOS,
the Personal Applications Manager
software, and Microsoft BASIC will
retail for approximately the same
price as the IBM PC with equivalent
memory and mass storage. The HP
150’s unique touchscreen and user in-
terface provide the magic in an
already powerful computer.

High Performance
Hewlett-Packard’s engineers did
hot forsake their reputation for build-
ing high-performance products when
they designed the 150. The HP 150's
8088 runs at 8 MHz compared to the
usual 5 MHz or less, and the stan-
dard amount of dynamic RAM is
256K bytes. There are also 6K bytes
of static RAM for the screen and 160K
bytes of ROM (read-only memory),
bringing the total memory for the
standard machine to 422K bytes. One
of the two standard RS-232C serial-
communications ports also serves as
a higher-speed RS-422 port, and
several peripherals can be daisy-

“chained off the HPIB connector, per-

mitting high-capacity mass storage.



Hewlett-Packard makes some magic
by Phil Lemmons and Barbara Robertson




Hewlett-Packard plans to infroduce
the HP 150 at the November Comdex
show in Las Vegas and is already
working with its dealers to provide all
necessary support for that introduc-
tion, including major television and
print advertising campaigns. Accord-
ing to Cyril Yansouni, general
manager of HP's personal computer
division, the company is establishing
Personal Computer Centers for train-
ing dealers and end users. While these
centers will not sell equipment or soft-
ware, a professional training and
marketing staff will be available to
answer questions, conduct seminars,
and refer prospective customers to
dealers. Twenty of these centers are
already open and 65 additional
centers, located worldwide, are
scheduled for completion by the end of
1983. For more information on the
availability of the HP 150, or the loca-
tion of a Personal Computer Center,
call (800) FOR-HPPC.

Photo 1: A back view of the HP 150. Note the two serial ports (DATACOM1 and DATACOM?2),
the port for HPIB bus (used to connect a series of disk drives and parallel printers), and the
easily removed battery.

Photo 2: The HP 150 comes with 256K bytes of RAM. This photo shows an optional 256K-byte memory board in

one of the two expansion slots.
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Photo 5 shows the back of the 150
with its complement of 1/O connec-
tors and the optional thermal printer
on top.

Available disk units include 5%-
inch and 8-inch floppy-disk drives as
well as the 3%:-inch disks, plus high-
capacity Winchester disks. The Sony
3'2-inch disks run at 600 rpm (revolu-
tions per minute) rather than slow-
ing down to the 300-rpm standard
adopted by an ANSI committee.

The performance of the video dis-
play is also outstanding. The 9-inch
screen looks too small until you turn
it on. The "At a Glance” box on page
41 shows the HP 150 screen display-
ing essential facts about the system
in a format similar to that of a card
in the Personal Card File, an elec-
tronic Rolodex-like program available
for the 150; a lot of information is dis-
played quite clearly on the 9-inch
screen. With a resolution of 720 by
378 as an alphanumeric display and
512 by 390 as a bit-mapped graphics
display, the green-phosphor screen

actually displays more pixels (picture
elements) than the IBM PC 12-inch
monochrome monitor, which has a
720 by 350 display. As an alphanu-
meric display, the HP 150s little
screen provides 27 lines by 80 char-
acters instead of the usual 24 by 80.
Each character is formed by a 7 by 10
dot matrix in a 9 by 14 dot cell. The
dots shift by half a dot to form clear
characters, as the screen photos dem-
onstrate.

The bottom line of the screen is
reserved for system-status messages,
and the two lines above that label
screen areas programmed to perform
specific commands when touched
(softkeys). That leaves a full 24 by 80
screen plus the extra lines at the bot-
tom for system enhancements.

Two controllers handle the video
display. A custom gate array controls
the graphics display, while the Stan-
dard Microsystems Corporation 9007
VPAC (Video Processor and Con-
troller) takes charge of alphanumer-
ics. As explained in “The CRT 9007

Video Processor and Controller”
(April 1983 BYTE, page 96), the 9007
has powerful memory-addressing
capabilities and flexible video-timing
control. Its 30 registers include 12 to
keep screen parameters and others
for cursor control and light-pen oper-
ation. The 9007’s memory-addressing
power provides row-table-oriented
memory addressing that relieves the
system’s central processor of the task
of moving data on the screen.

The 9007 is partially responsible for
the high performance of the HP 150's
display in alphanumeric mode and for
the gate array for the high-speed
graphics, but systems software also
plays an important role. Just as
separate controllers control the two
modes of the display, two separate
software modules control screen I/O.
The AIOS (alphanumeric input/out-
put system) optimizes character I/O
and the GIOS (graphical input/out-
put system) optimizes bit-mapped
graphical I/O. The GIOS includes
routines for powerful graphics func-
tions such as filling areas.

HP designed the keyboard on the
assumption that people should be
able to use the computer to its fullest
without the touchscreen. The key-
board (see photo 6) has 107 sculpted
keys, including cursor controls,
editing keys, a numeric pad that can
be shifted into a graphics-control
pad, and eight programmable func-

—
Benchmark HP 150 IBM
Empty Do Loops 613 6.43
Division 16.75 23.80
Subroutine Jump 11.80 12.40
MID$ (substring) 1933 2300
Prime Number 151,60 190.00

Table 1: Benchimark results for.the HP 150
against the IBM PC. The HP machine was
running under MS-DOS 2.0, BASIC86,
prerelease version 5.28. The IBM PC was
running under PC-DOS 1.0, IBM BASIC.
The benchmark programs are from A
Closer Look at the IBM Personal Com-
puter” by Gregg Williams (January 1982
BYTE, page 36).

Photo 3: The motherboard holds a 256K-byte
memory board on the left. The video-controller
board is directly above the motherboard.
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Photo 4: The inside of the touchscreen bezel with its light-emitting Photo 5: These boards—the motherboard, piggyback and expansion
and photo diodes. The system recognizes a touch when an object breaks memory boards, and the video-controller board—are all packed into
the light beams crossing the screen. the tiny monitor. In addition, two boards, the CRT sweep and

power-supply boards, stand on end on each side of the video screen.

Photo 6: The HP 150 keyboard.
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he 1P 150 with Wlouch
roa Hewlett-Pactord

all (8003 947-3400 for inforaation

=

Inte] 8088

System Unit (including monitor) 12 x 12
9 in. green phosphor, 27 lines, 24 x 80 char., 2 for touchkey labels
g1 256K expandable to 640K bytas

60 Hz

MS-D0S 2.0 PANS IUN
Personal Application Manzger and HPTouch

WordStar, VisiCale, Condor, Personal Card File, MemoMaker
DSN/LINK Communtcetions, Picture Perfect Graphics, Diagraph
Sgft BASIC, Pascal, and more

MicroSe

2 new form or modify an old form.

/

{8 Mhz

1 - RS232C only, 1 - RS422/RS232 combined, 1 - IEEE-488 port
2 270K byte 3 1/2 in. microfloppies; 600 rpm

512 x 380 (graphics), 720 x 378 (alphanumeric)

T x 10 pixels in 9 x 14 cell

HPTouch optical touch screen 14 rows by 21 columns
Detached, autorepeat, n-key rollover, cursor keys,
numer{c pad, 6 fool cable (18 x 8.9 x 1.4 in., 4 lbs.)

2 free

At a Glance

Touch a tab in HP's Personal Card File
program to look at a card at the card file.

x 11.3 in., 21 lbs.

3 800-547-3400

0z.

tion keys. The layout is excellent. This
keyboard will be the standard key-
board for all HP machines and ter-
minals for years to come. An 8041
processor located in the system unit
controls both the keyboard and the
touchscreen.

An NEC 7201 controls the serial
ports with a Texas Instruments con-

troller chip handling the HPIB bus.
Both serial ports will operate at up
to 19,200 bits per second (bps) as
RS-232C ports and one will also oper-
ate as a higher-speed RS-422 port.

BASIC Benchmarks
Although it isn’t possible to quan-
tify the display’s performance in this

product preview, we did try five of
BYTE's interpretive BASIC computa-
tional benchmarks on the 150, run-
ning a prereleased version of
Microsoft’s BASIC86 version 5.28.
Table 1 shows the results. Not sur-
prisingly, the HP 150 did well. In the
prime-number benchmark, the HP
150 outdistanced the IBM PC by 38
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Sample TouchScreen Menu

" T

15:44

Photo 7: Options 1 and 2 can be selected by touch. A simple BASIC program created this

menu (see listing 1).

seconds, even though the PC was
running IBM PC BASIC, Microsoft’s
more advanced GW (Gee Whiz)
BASIC, rather than BASIC86. The
prereleased HP 150 was also
significantly faster in the tests of divi-
sion and string operations. The HP
150's 3%-inch disks performed well in
simple disk I/O benchmarks— faster
than all but a couple of the machines
tested so far—but the results are not
published here because HP plans to
further improve the drives’ per-
formance.

Future products will expand the
150 family to include a compatible

portable and transportable unit as
well as a version with color graphics.
Plans call for enhancement of the 150
family with faster clocks and a more
powerful processor. The 150 family
will also be able to communicate with
non-HP computers through an
Ethernet-compatible networking
scheme.

The Touchscreen and
Compactness

You don't actually have to touch the
screen to make the touchscreen work
because the beams of light pass
slightly above the surface of the

screen. One reason for choosing the
optical touchscreen was to avoid
coating the display screen with a
material that would impair the sharp-
ness of the display. Using a screen
coat allows greater precision, but to
take advantage of this precision you
must point with a device much
smaller than a fingertip. The smaller
pointing devices seem to sacrifice the
intuitive correctness of pointing with
your finger.

While the 9-inch screen contrib-
uted to the compactness of the HP
150, it also reduced the size of the
touch cells. You never have difficulty
pointing to the defined touch areas
at the bottom of the screen, or at the
name of a file or program that you
want to run, but a single character is
difficult to select precisely. The cur-
sor keys provide an easy alternative
for fine movements, and pressing the
select key selects the desired object.

The touchscreen also minimizes
this problem in another way. The sys-
tem recognizes a touch when your
finger breaks the vertical and hori-
zontal beams of light that cross above
the object, and shows its recognition
by displaying the object in inverse
video. But a touch is not equivalent
to a selection. The system only rec-
ognizes a selection when you with-
draw your finger from the area and
the interrupted light beams again
cross the screen to the photo re-
ceivers under the bezel. You can
move your finger around the screen
for as long as you want, and the

A Potential User Looks at the

Phil Lemmons and I sat at his
kitchen table late one night with the
preview machine and prereleased
copies of some of the software that
Hewlett-Packard will offer for the HP
150. The touchscreen concept
sounded interesting, but the only
way to determine how it worked out
was to use it.

Before trying any serious applica-
tions, we booted up the demonstra-
tion disk because 1 wanted to play
with the graphics game. To create a
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drawing, you must first touch the
screen in a least three places to mark
the periphery. As I slid my finger
around the screen, a small dot of light
followed it. When I lifted my finger,
the dot changed to a highlighted bar
about the size of a typical cursor. This
was obviously the first end point for
the drawing. [ selected several points
this way, touched the label Draw
Graphic in one of the eight function
blocks (softkeys) at the bottom of the
screen, and was fascinated as the

Software

drawing started from each point and
filled in toward the center (photo 8).

[ hadnt touched the keyboard
once, and I had learned everything
I needed to know about using the
HP 150 touchscreen: to select a point
on the screen, 1 lift my finger, and to
start an operation, I touch one of the
highlighted blocks in the row at the
bottom of the screen.

Then I moved on to more serious
work.

The HP 150 will be packaged with



system continues to highlight every Listing 1: This simple BASIC program will create the menu shown in photo 7.

Ob]ed a§ your fmgertlp passes OF iggg 'Sample Menu Selection Sub-Program us

touches it. When the desired object | 1020 'Provided by TLA. All Rights Reserved

is displayed in inverse videc» you ig:g :use of these routines is permissible

simply withdraw your fingertip and | 1050 wipTh 255 'Set 'infinite' screen width
the system acts on your selection. | 1950 CUS$=CHRS(27)+7h"4CHRS (27) +7J" 'Home up, clear display
This visual feedback compensates for | 1080 :FNLOCATE is similar to the LOCATE command in some BASICs

g o 1090
the limited precision of the array of | 1100 per FnLocATES (RoW,COL) =CHRS (27) +"sa"+

touch areas. Whether the HP touch- 120 (¥ STRS$ (ROW) +"r "+STR$ (COL) +"C"

screen will meet your needs depends 1120 'FNTOUCH will define a touch field on the screen. The field
on the precision you require. If you 1130 * will be three rows long and eight columns wide
. s . 1140 starting at the specified row and column. The

need to select individual pixels, | 1150 character string to be returned is specified in
HPTouch won't do. But the touch- 1160 t;he last parameter, and may be from 0 to 80 bytes
i 1170 in length.
screen takes care of much of the in- | 1180

. . > . 1190
teraction dqrmg applications pro- 1200
grams, making many system-level | 1210

operations effortless and natural. iggg

Touch is the easiest input device to | 1240

The function as defined uses just one of many modes
of touch field definition. The general form of the
escape sequence is:

ESC - z g <rowl>,<row2> r <coll>,<col2> ¢

: 1250 <0/1> b <onenh> <offenh> £
learn and the hardest to give up. 1220 g €
But can you use the touchscreen as 1270 <rptmode> m <attr> a <len> L <response>

an input device in your BASIC pro- 1538

grams? Yes. Miles Kehoe of HP pro- 1296

vided a quick example of a touch- | 1320

sensitive menu. (See photo 7 and igig

listing 1.) 1350

If you wonder what it's like to use | 13¢9
the touchscreen in more sophisti- | 1380
cated programming, read the pro- | 29
gramming sidebar, “Adapting Exist- | 1410
ing Programs to Use HPTouch: Pic- i:gg

ture Perfect, Diagraph, and Word- | 1440
P 3 . 1450
star” on page 48. It describes Micro- | 440

pro’s experiences in adapting Word- i:;g
star (written in assembly language) to | 1490

use the touchscreen and Computer ig‘;g
Support Corporation’s experiences in | 1520 DEF FNTOUCHS (ROW,COL,CHARSS) =CHRS (27) +"-2g"+
3 i ic- STRS (ROW) +", "+STRS (ROW+2) +"r "+
adapting the gra.phlcs. programs Pic STRS (COL) +¥ | "+ STRS (COL+8) +"C"+ .
ture Perfect (written in BASIC) and “1bl0e2f2mla"+STRS (LEN (CHARSS) ) +"L"+CHARSS

Diagraph (written in Pascal). L o

where:
The 'b' field determines whether a touch will beep;

The 'e' field specifies the video enhancement of the
field when NOT being touched

The 'f' field specifies the video enhancement of the
field when it IS being touched

The 'm' field specifies the type of field (ie, row/col
reporting, ASCII (as shown here), etc.)

The ‘'a' field specifies when to report (on touch, on
release, or both). ASCII mode is considered a 'keyboard
replacement', hence reports on touch only regardless of
this field (just like a keyboard key)

The 'L' specifies the length of the desired response string

<response> indicates the string to return when touched and
may include a carriage return if desired

i 1540 REPT.MODE.ON$=CHR$(27)+"-z2nlA" 'Enable touch reporting
—Phil Lemmons | 1550 REPT.MODE.OFF$=CHRS(27)+"-z0N" ‘Disable touch reporting
1560 TOUCH.DELETES$=CHR$(27)+"-zD" 'Delete ALL touch fields
1570 °
1580 ' Display Main Menu
1590 °
1600 PRINT CLSS; '‘Clear screen
1610 PRINT FNLOCATES(0,20);"Sample TouchScreen Menu”
1620 PRINT FNTOUCHS$(S,5,"1"); ‘Define touch field in
1630 ° row 5-7, column 5-13 to
1640 ! return ASCII '1°’
3 1650
MS-DOS, Microsoft BASIC, and @ | j¢¢o prinr FnLOCATES(6,6);"Option 1%;  ‘Put label in field 1
program called Personal Application | 1670 °
1680 °
Manager. | wanted to follow the pro- | 5 prinr FntoucHs(10,5,"2") ; '‘Define touch field in
cess a new buyer would—booting the | 1700 row 10-12, column 5-13 to
. . 1710 return ASCII '2'
operating system, formatting some | ;737 o
disks, and copying the master. From 1730 PRINT FNLOCATE$(1l1l,6);"Option 2"; ‘Put label in field 2
1740 °
there I would look at some of the 1750 'Now enable reporting and wait for a character
application-software packages that 1760 PRINT REPT.MODE.ONS; 'Turn on reporting mode

P " 3 . 1770 'Input single character from keyboard OR touchscreen
will be available for the machine, in- | 1780 as=1npUTS(1)

i i 1790 PRINT REPT.MODE.OFFS$; 'Turn off reporting
cluding some old friends that have 1800 IF ISGTR("12",AS)=0 THEN PRINT CHRS(7)}:
been modified for the touchscreen GOTO 1760 'Did not type a 1 or 2
1810 IF AS$S="1" THEN CHAIN"PROG1" 'Selection 1
and some new programs developed 1820 CHAIN"PROG2" ‘Must be Selection 2
for the HP 150. 1830 END
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Photo 8: A graphics-demonstration program by Hewlett-Packard for

the HP 150.

P.A.M.

When you boot the system, instead
of the familiar A> from MS-DOS
and a blank screen, you see Hewlett-
Packard’s Personal Application
Manager, PA.M., on the screen.
P.A.M. automatically displays in
alphabetical order the names of all
the installed programs on the disk.
Photo 9 shows the first screen with
several installed applications dis-
played.

A small arrow pointed to the appli-
cation named Format A, and it was
highlighted, so I knew this was the
default selection. I simply touched
the Start Applic. softkey and the for-
mat screen appeared, with several
bars indicating disk drives (photo 10).
I touched the second bar for drive B,
typed a label for the disk when
prompted, then touched HP Format.
A small asterisk appeared next to the
label. When the formatting was com-
pleted, the Exit Format softkey
returned the PA.M. main menu.

Three touches to format a disk, and
I didn’t have to learn or remember
any operating-system commands!
The only time I used the keyboard
was to type the optional disk-drive
label.

Hewlett-Packard decided early in
the project to use the standard MS-
DOS operating system (although the
company added some features—see
the interview with Jim Sutton and
John Lee on page 51) so that many
popular software packages could run
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Photo 9: HP’s operating system shell. Touch an application name

to select it, then touch "Start Applic.” to run it.

on the HP 150. To facilitate learning
and use of the system, they created
P.A.M. as a shell for the operating
system.

The first P.A.M. screen (photo 8)
demonstrates the convenient and
simple user interface. This interface
is common to all the programs
Hewlett-Packard is offering for the
HP 150: at the top, a program and
menu name followed by a line for ap-
plication prompts and messages, and
at the bottom, a row of softkeys
followed by a line for system
messages and the clock. (Hewlett-
Packard wasn’t sure if the clock
would be in the final version. Per-
sonally, I hope it is. I often lose track
of time when I'm working on a
computer.)

The softkeys replace traditional
function menus whose items are
usually selected by typing in code let-
ters or numbers. In addition, each
softkey in a row can lead to an entire
tree structure of more softkey func-
tions accessed by touching the
screen.

The software discourages acciden-
tal selections. You must move your
finger directly into the softkey area.
Sliding to a softkey doesn't work.
However, because you don't actually
have to touch the screen, a finger
hovering in the softkey area some-
times produces unexpected results.
Selections are always highlighted for
visual feedback, and in addition,
when a softkey is selected, it clicks.

The function keys at the top of the
keyboard mirror the softkeys on the
screen. You can carry out any opera-
tion named on a softkey using the
corresponding function key.

Now to copy the master disk. After
I touched the Copy/Backup softkey,
screen messages prompted me to
type the drive letters to copy from
and to. When I entered A: (copy
from) the names of all the directories
and files on the disk in drive A ap-
peared on the screen. I chose the
Copy File softkey when prompted; |
suspected I could select any files I
wanted to copy by touching the file-
names, and in fact, I could. As I
moved my finger from one to an-
other, highlighting each in turn, the
small arrow followed. Only names
from which I lifted my finger re-
mained highlighted (photo 11). The
Start Over or Unselect by Name soft-
keys undo selections.

I wanted to copy the entire master
disk, so when I finished playing with
the touchscreen, I touched the Select
All and Start Copy softkeys. The
number of bytes available on the disk
in drive B (in the counter at the top
right of the screen) decreased until
they matched the bytes available for
drive A. The computer politely
beeped when it was finished.

Four touches (and two disk-drive
letters typed) from the File Manager
menu, and I had copied the master
disk.

In addition to the Copy Files func-
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Photo 10: You can format disks in several drives simultaneously.

tion, P.A.M. has a Backup function
that stores files in a compressed for-
mat. With this function, you can
select files by name or date. The pro-
gram has enough intelligence to
know when there is not enough
space left on a disk for the next file
and will fill the remaining space with
smaller files, then prompt you to
change disks. Users with hard disks
will find the Backup function espe-
cially helpful for archiving data on
floppy disks.

The P.A.M. shell works. It simpli-
fies standard MS-DOS functions
such as formatting and copying
disks. Enhancements such as auto-
matically displayed directories are
convenient.

All the programs offered by HP are
automatically installed to run under
P.A.M., and programs added later
are easy to install. You can customize
P.A.M.—changing application names,
rearranging names on the screen, set-
ting any application to start automat-
ically—all by touching softkeys. Users
who prefer standard commands can
select the MS-DOS Commands ap-
plication on the main P.A.M. screen.

When you have disks in more than
one drive (the HP 150 can handle 12
disk drives), PA.M. will display,
alphabetically, the names of all the in-
stalled programs on all the disks
along with the letter code for the disk
drive. Disks in several drives can be
formatted simultaneously.

The P.A.M. instructions are easy to

understand, consistent, and predict-
able. I used the system without once
consulting a manual. There’s no need
to learn how to use the pointing
device to position the cursor: there is
nothing abstract about touching a
particular place on the screen with
your finger. In contrast, most com-
puter systems require users to learn,
remember, and always type correct-
ly cryptic codes such as “dir a:” and
“copy a:filename.xxx b:file-
name.xxx” in a precise and initially
mysterious format. Utility programs
created specifically for a touchscreen
are remarkably easy to use. I wanted
to see how touch changed some old
friends: Visicalc and Wordstar. They
are among the applications that will
be available when the HP 150 is in-
troduced.

Visicalc

I touched my way back to P.A.M.,
selected Visicalc, touched Start Ap-
plic., and saw Visicalc on screen. Just
as in PA.M., the top line of the
screen contains the program and
menu names, the second line a
message, and at the bottom is the
familiar row of softkeys.

Rather than create a new work-
sheet, I chose one from the directory
displayed in the File Manager. It's
easy to move back and forth from any
application to the File Manager.
Touching the File Manager softkey
puts the application on hold; the
Back to Visicalc key sends you back
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Photo 11: Select files to copy by touching the ﬁlename'on the screen.

where you were (see photos 12 and
13).

Of course, I immediately wanted to
know if I could select a cell by touch-
ing it. I could, although it’s a little
tricky. It's easy to highlight the col-
umn you want, but positioning the
highlighting on a particular row takes
some practice. Still, it’s often a lot
easier than typing.

The softkeys contain most of the
Visicalc commands, and I was able to
use touch alone to move cells,
replicate, open multiple windows,
and select format and printing func-
tions. Data can be transferred to a
graphics program by touching a soft-
key (see photos 14 and 15).

Experienced Visicalc users may
find the familiar slash commands
faster than touching softkeys. But
they will be pleased with enhance-
ments like additional print functions
(photo 16), cell formats and protec-
tion, and multiple windows.

Wordstar

My fingers did the walking back to
the familiar Wordstar opening menu,
touched a softkey to open a file, and
typed a new file name. A screen,
blank except for the softkeys, quick-
ly appeared (photo 17). Having the
Wordstar help menus on the screen
would be redundant, so the help
level is set to zero, allowing most of
the screen to be used for text.

I couldn’t wait to try my nemesis,
a block move. I succeeded in mark-
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Select a function,
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Photo 12: You can move back and forth between an application and

the File Manager by touching softkeys.

ing and moving a block of text with
a few touches on the screen and soft-
keys (photos 18 and 19).

One of the most frequent objec-
tions to Wordstar is the difficulty new
users have in learning and remem-
bering the multitude of command
codes. The IBM PC version 3.3
alleviates some of this problem by
assigning 10 user-modifiable control
codes to the 10 function keys and
displaying labels across the bottom of
the screen. The HP 150 version of
Wordstar takes this idea a bit further:
all the commands are on softkeys.
Choosing a softkey label marked
with lowercase letters produces more
commands. Many of the softkeys
lead to a whole tree structure of
functions.

eiiale P LORTRANTTE = ) e e—

LIKE FEED AFTER CARRIAGE RETURN:
PM{D WIPYT:

PRUSE AT PAGE BREALS:

TirE a0 DAY[ SIM‘ EACH PAGE:

NUMBER PAGES:

PRINT COLRM HEADINGS AHD ROM HUBERS:

LIHES PER PAGE:
CHARACTERS PER LIME:
LEFT MARGIN:

RIGHT HARGIN:

T0P MARGIN

BOTTON MARGIN:

LOCAL PRINT DEVICE:
FRINTER SETUP STRING:

I A

o)
£0
Rl

1l 50
21p

Photo 16: Visicalc print options can be selected and changed with

touch.
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Photo 13: A worksheet selected via the File Manager (see photo 12)

being loaded into Visicalc.

Typists who prefer not to take their
fingers from the keyboard can use the
inherent Wordstar commands or
function keys. The keyboard has ded-
icated keys for common commands
such as Insert Line, Delete Line,
Clear Line, and Insert Character.

The ability to touch the screen to
position the cursor makes many edit-
ing functions much easier. However,
because the touchscreen is accurate
only to a 2-character width (see the
interview with Jim Sutton and John
Lee on page 51), you may need to
use the keyboard for exact position-
ing. Of course, you can't touch what
you can't see, but the keyboard facil-
itates scrolling with Roll up/Roll
down and Next page/Previous page
keys.
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In summary, the touchscreen im-
proves Wordstar and Visicalc. Al-
though these two programs are old
friends to many of us, even the best
of friends have a few nasty habits that
we wish they could break. In the case
of Wordstar and Visicalc, the nasty
habit has been the refusal to under-
stand anything but control codes and
command strings. HPTouch has re-
formed these two old friends and
made them much more agreeable.

Memomaker

You might well ask why, if Word-
star is available for the touchscreen,
HP would offer a second word pro-
cessor. HP’s Memomaker is a simple
word “processor, compatible with
Wordstar and designed for people
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Photo 17: Wordstar on the HP 150. Softkeys with lowercase letters

lead to another layer of functions.
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Photo 14: To select a cell, touch it.

who want a quick and easy way to
enter text.

Even with the advantages the HP .

150 gives to Wordstar, many people
don’'t need or want to learn how to
use a full-featured word processor.
That's why HP offers Memomaker.
With touch to position the cursor and
select softkeys, and dedicated key-
board keys for functions such as in-
serting a line and deleting a character,
you don’t need to learn or remember
any commands. Most people could
use Memomaker fully—to write let-
ters, create memos, and do rough
drafts—without ever reading the
documentation.

As in Wordstar, I used the touch
feature to position the cursor and do
block moves. I also tried changing the
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Photo 15: HP’s enhanced Visicalc allows multiple windows.

right margin and realigning the text.
Touch makes these functions as sim-

ple as they should be. (See photos 20

and 21.)

I could go to File Manager, select
files, and read them into Memo-
maker without ever using the key-
board or learning any commands
(photo 22).

Memomaker shows text enhance-
ments on screen—highlighting em-
phasizes boldface, and italic charac-
ters indicate underlining.” Margins,
tab settings, and standard memo for-
mats can be stored in format files and
read into a document.

Because Memomaker and Wordstar
documents

are fully compatible,
-created in'one can be edited in the
other. An experienced Wordstar user

can add advanced features to Memo-
maker documents, while someone
unfamiliar with Wordstar can. use
Memomaker to edit a Wordstar docu-
ment. Memomaker is a great little
word processor for people who don't
want to do serious word processing.

Personal Card' File

The demonstration program for the
HP 150 includes a sample of a name
and address program called Personal
Card File (PCF). The screen for this
program has a drawing that looks like
a typical rotary card index found on
many desks. To access a.card in the
file, you touch a tab as if the card file
were made of paper and plastic; to
rotate the card file, touch the han-
dles—again, as you would with a
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Photo 18: The cursor shows where I touched the screen.
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Photo 19: The result of d block move accomplished entirely by touch.
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Adapting Existing Programs to
Use HPTouch: Picture Perfect,
Diagraph, and Wordstar

Two software houses experienced dif-
ferent levels of difficulty in adapting exist-
ing software for the HPTouch system of the
HP 150 Personal Computer. Computer
Support Corporation found it easy to adapt
its graphics software, but Micropro had
some problems because of the unusual in-
ternal structure of Wordstar.

Picture Perfect.and Diagraph

Picture Perfect is a general charting pro-
gram that makes it easy to do business
graphics, such as bar charts with three-
dimensional effects. Diagraph is a program
that lets you draw flow charts, organiza-
tion charts, circuit diagrams, and the like
by using a library of approximately 100
primitives, including a variety of polygons
and many common symbols. Computer
Support Corporation of Dallas, Texas, is
adapting two programs to run on the HP
150 and to use HPTouch. One program is
written in Pascal and is being rewritten in
the Pascal of the HP 150. The other pro-
gram is written in BASIC and is being con-
verted to the Pascal of the 150.

Michael Kallet and Jack Hudler of Com-
puter Support explained how to use
HPTouch this way: “You access the touch-
screen through the' HP 150's AIOS (alpha-

numeric input/output system), which is in
ROM. You need to write some low-level as-
sembly-language routines to access the
AIOS. The same linker on the 150 handles
both assembly language and Pascal.

“In fact, you access the touchscreen just
as if it were any.other inputfoutput device.

" You call an assembly-language routine to
set up the mode of the touchscreen that you
want to use. We thought we would always
be defining touch areas in terms of coor-
dinates, checking for touches within the
coordinates, and then going to commands
that were mapped to the touch areas. But
the touchscreen has a mode that makes the
touch areas actually return a particular
value just as if they were keys on the key-
board. Another mode lets the user define
an object by touching the screen.

“The most useful mode is the one that
makes the touch areas return keycodes. You
turn that mode on and then set the touch-
screen to report when it’s been touched.
Then you read the keyboard and wait for
the return of a keycode and a qualifier. The
qualifier says whether the code came from
‘the keyboard or the touchscreen.

“Because of its different modes, the
touchscreen is more powerful than you

- realize at first. You could use the row-
column mode all the time if you wished,
but you end up using the mode that direct-
ly returns a particular value.

“In interpretive BASIC, you can turn
screen areas on and off with escape se-
quences. In Pascal, you make assembly-lan-
guage calls to AIOS routines. Interfacing

to HPTouch is easy in either case.”

Adapting Wordstar

Since Wordstar is written in assembly
langiiage, Micropro is using assembly-lan-
guage calls to the AIOS to adapt the
popular word processor for HPTouch. Pro-
grammer Joe Masters reports, “For every
character typed or screen area touched, you
get information about which device the
returned value came from, whether shift
or control was pressed, and so on. This in-
formation comes to you from the console
I/0 portion of the operating system. The
AIOS interprets the information.

“There are routines in the AIOS for
writing a line to the screen, writing an en-
tire screen, getting coordinates from the
screen, and so on. The existing Wordstar
makes multiple single-character output
calls to write a line. With the HP 150, you
can write an entire line at a time by call-
ing a routine in the AIOS. It’s difficult to
get used to, but once you do, development
goes much faster.”

Kirk Hurford, manager of Micropro’s
OEM support group, explained the method
of adaptation: “In adapting Wordstar for
specific hardware, we go directly toward
the I/O. Wordstar operating in the
MS-DOS environment has much slower
1/O because of the path that it takes
through the operating system. In the case
of the HP 150, the effect that we put forth
to improve performance is sophisticated.
There is a fair amount of intelligence with
which Wordstar makes decisions as it's up-
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Figure 1: This map shows the data transfer possible among the HP 150 applications.
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desktop cardfile. (The “At a Glance”
box on page 41 shows the card file in
action.)

PCF is designed to keep a handy
list of names and addresses (which
can be used in Wordstar form letters
via Mailmerge). Key-field data ap-
pears on the tabs, and the file is
sorted in key-field order. To search
and select data for an abbreviated
version of the card file, select fields
and type the criteria.

PCF is not meant to be a database
program, so all the data from PCF
can be transferred to Condor, a
relational-database program, for
more sophisticated manipulation.

Graphics
With the high-resolution screen
and a good selection of plotters






