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~ Whyevery kid should h

Today, there are more Apples in Of course. since the lic is the legiti-  programs in all. More than a few of which
schools than any other computer. mate offspring of the lle, it can access the vyou might be interested in vourself.

Unfortunately, there are still more ~ world’s largest library of educational soft For example, 3-in-1 integrated busi-
kids in schools than Apples. ware. Evenvthing from Stickybear Shapes™  ness software. Home accounting and tax

So innocent voungsters (like vour
own) may have 1o fend off packs of bully AR r o A
nerds to get some time on a computer. ‘ '
Whichi is why it makes good sense i N S
10 buy them an Apple” lic Personal ™ e "l
Computer of their Very own r— - =
The Iic is just like the leading com-

puter in e(lUClltiOl], the Apple lle. Onl With a ¢, your kid can do something constrictive afler school. Like | arite stories
smaller. About the size of a three-ring note- o lear 2y O event learn sometbng slightly more adranced. Like mulivariable calculus
book, to be exact. for preschoolers v SAT test preparation programs. Diet and fitness programs.
Even the price of the lic is small programs for college hopefuls. Not to mention fun programs for the
under $1100: In fact, the flc can run over 10000 whole familv. Like Genetic Mapping and
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Enzyme Kinetics.’

And the Apple llc comes complete
with everything you need to start computing
in one bhox.

Including a free 4-diskette course to
teach you how— when your kids get tired
of your questions.

An RF modulator that can turn almost
any TV into a monitor.

As well as a long list of built-in
features that would add about $800 to the
cost of a smaller-minded computer.

128K of internal memory — twice

o ¢ trice-fvin this o\
abou g S0 this is onl

(800) 268.7796 o (800) 2687637,

the power of the average office computer. So while your children's shoe sizes
A built-in disk drive that would and appetites continue to grow at an
drive up the pnce In its optional carrving case, the alarming rate, there's
of a less-senior lic can even run aey from bome. one thing you know
machine. can keep up with them.
And built- _ Their Apple lic.
in electronics ! To learn more
for adding about it, visit any
accessories like authorized Apple dealer.
a printer, a Or talk to your own
modem, an computer experts. _ 4

AppleMouse or As soon -

an extra disk drive when the time comes.  as they get"home from school.

1(800) 538:9696. 1
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EDITORIAL

AUTONOMOUS WEAPONS AND
HUMAN RESPONSIBILITY

The human desire to avoid responsibility
for difficult decisions probably goes back
to the dawn of time. In their brief period
on this earth, computers have taken the
blame for millions of human mistakes.
Who hasn't heard a computer blamed for
an error in billing or delivery? One typical
case of blaming the computer occurred
in a school system in which a computer
handled scheduling of classes. On the first
day of school, the most vocal complaints
came from- students whose lunch hours
had been assigned at 8:30, 9:30. 10:30.
2:30, and 3:30. That's right—someone had
forgotten to instruct the computer that
lunch has to occur in the middle of the
day. The school's new computer took the
blame. Those who knew little about com-
puters hated them more over this incident.
Those in positions of authority found a
versatile new scapegoat.

Anecdotes like this are amusing when
little hangs in the balance. Inthe presiden-
tial debates in the fall, however, one of the
candidates suggested that military deci-
sions affecting the fate of the earth might
be irrevocably delegated to computers if
the other candidate’s programs were
enacted. The candidate making that claim
either understood nothing of computers
or else he was acting as a demagogue.
casting himself as the hero to save the
earth from the tyranny of computers. In
either case, the candidate did his coun-
try a disservice.

Computers. of course, do as people tell
them. The hard part is for people to
foresee all circumstances and write in-
structions to handle all circumstances op-
timally. Lack of foresight and poor plan-
ning occur in many fields with or without
computers. But computers make wonder-
ful scapegoats. When foresight and plan-
ning fail. computers take the blame. Con-
sequently their image as cold. dehuman-
izing villains is perpetuated. Some fictional
and cinematic depictions of computers
also endow them with a villainy that ex-
ceeds the capabilities of digital
electronics.

6 BYTE ¢ JANUARY 1985

o be sure, computers are cold and in-
different. But let's consider a few cases in
which the inhuman properties of com-
puters enable them to help people. Com-
puter conferencing enables people to ex-
change text messages with others who
share their interests. One advantage of
computer conferencing is clear: people
needn’t be in the same place at the same
time in order to exchange comments. But
computer conferencing also prevents loud
and aggressive people from dominating
a group as they can in face-to-face con-
versation. As Starre Roxanne Hiltz and
Murray Turoff point out in their book The
Network Nation: Human Communication via
Computer (Reading. MA: Addison-Wesley.
1978). " . . persons who happen to be ‘fast
on the draw’ in a face-to-face verbal situa-
tion, and who may not be particularly in-
telligent or correct, tend to dominate the
discussion and decision-making process
in small groups:” In computer conferenc-
ing. “one participant making a statement
in no way interferes with the ability of
another person to be making a statement
that overlaps in time’ Computer con-
ferencing for the BYTE staff has led to
much better discussions with much
broader and more balanced participation
than occurs in face-to-face staff meetings.
In fact, it has been a joy to see some shy
people blossom in our computer-
mediated meetings. Who would have sup-
posed computers would emancipate the
shy?

Some of the benefits that computers can
bestow on humans are more obvious. In
giving instructions to slow learners, com-
puters persist when even the most saint-
ly human instructors would lose patience.
In providing simulations of difficult or
dangerous situations. computers reduce
the risks borne by people who must some-
times face the real hazards. If we use our
electronic resources reasonably, bomb
disposal will soon become the exclusive
domain of robots. We can make com-
puters serve human needs.

Peop]e who understand computers
understand how these machines can
serve people. But some people wnho
understand computers well are letting us

fall victim once again to the myth of com-
puters as villains. The phrase that magical-
ly shifts blame from humans to computers
is “autonomous weapons.’ The issue
skirted is the same one dealt with so poor-
ly in the presidential debates.

We can build unmanned tanks that
detect certain kinds of objects and then
destroy them. We can build and program
computers to monitor motion and radia-
tion and, upon detection of patterns that

‘we have specified, to hurl devastation on

targets that we have chosen. But using the
phrase “autonomous weapons” confers
on such devices a higher status than that
of the glorified booby traps that they are.
A concealed pit of sharpened stakes is just
as autonomous a weapon as an un-
manned tank. A terrorist's time bomb is
just as autonomous a weapon as an or-
bital launching pad or beam weapon. But
we have no doubt that the man who digs
the pit and sharpens the stakes bears
responsibility for killing the man who falls
in, or that the man who builds and plants
the time bomb murders its victims, even
if the victims are not those intended.

Humans will build the coming genera-
tion of “autonomous” weapons. Humans
will program them, and humans will either
make. delegate, or blunder all decisions
about their control. Humans will bear all
the responsibility for the good or ill these
weapons do.

This is not the place to argue the merits
of such weapons or the likelihood of
events that might justify the manufacture,
deployment, or use of such weapons. But
as one of the world's most widely read
computer magazines, BYTE is the place to
say that computers should never be the
scapegoats for difficult human decisions
affecting the fate of the earth. Computers
follow sequences of human instructions.
People decide. If we forget this, we may
someday find ourselves speechless when
we hear a leader explain a missing conti-
nent by saying, “The autonomous weapon
was in a loop”

We must insist that individuals who
decide to deploy autonomous weapons
bear responsibility for everything these
weapons do.

—Phil Lemmons, Editor in Chief
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MICROBYTES

Staff-written highlights of late developments in the microcomputer industry.

Information Storage Inc., Colorado Springs, CO, expects to provide samples of its 525 WC
optical-disk drive (write-once, read-often) in April, with full production later this year. The
drive uses removable 100-megabyte 5Y-inch disk cartridges. ISI hopes to eventually sell the
optical-disk drive to computer makers for about $600 and the disks for about $40 each. Ini-
tial prices will be much higher.

At the fall COMDEX show in Las Vegas, several companies announced products using a
standard compact disc (CD) as a read-only-memory device for computers. Each CD ROM
can store up to 550 megabytes of data (about 275,000 pages of text) using the same
4.72-inch disc format used in CD digital audio recordings. Philips Subsystems and
Peripherals Inc., Hitachi America Ltd., Sony, and Denon America Inc. all announced or
showed CD ROM drives at COMDEX. Earlier, 3M announced that it will produce discs for
use in CD ROM drives. Sony and Denon both expect to sell drives to computer makers for
less than $300; with a controller, a CD ROM should retail for substantially less than $1000.

New Chips Will Find Uses in Image Processing

NEC Electronics announced the xPD7281D, which it says is the first non-ven Neumann
single-chip image processor. The 7281 executes as many as 5 million instructions per sec-
ond. Linking multiple 7281s further increases processing speeds. The chip can also be used
for signal processing and mathematical calculations. NEC plans to produce samples of the
chip late this year.

NCR announced the Geometric Arithmetic Parallel Processor (GAPP), developed jointly
with Martin Marietta Aerospace. The GAPP includes a 6 by 12 array of I-bit processor
elements, each having 128 bits of RAM. Many GAPP chips can be cascaded for use in
image processing. NCR suggests that robot vision, image compression and enhancement,
digital signal processing, and arithmetic array processing are possible applications. NCR is
selling samples of the NCR45CG72 GAPP for $545.

Mitsubishi's Tredia notebook computer includes an 80-line by 25-character LCD, 64K bytes
of RAM, a Z80A processor, a microcassette drive, a 300-bps modem, serial and parallel
ports, a bar-code-reader port. and a ROM cartridge slot. A 64K-byte ROM includes a
spreadsheet, database, graphics, word processing, and communications software. Internal
nicad batteries allow use of the machine for up to 8 hours. The $1200 Tredia weighs 6.6
pounds and measures 1% by 8! by 3% inches.

Quadram announced DataVue, a l4-pound portable computer with an infrared keyboard
link. The $2195 system includes 128K bytes of RAM, one 5%-inch disk drive. an 8088 pro-
cessor, parallel and serial ports, a pivoting 80 by 25 LCD, an AC adapter, and batteries that
will last about 12 hours. It will be available in March.

Sony announced a new multicolor display technology called Currentron. The monitor alters
the shade and color displayed by changing the beam current, Resulting colors include red,
orange, yellow. and yellowish-green. Two versions will be available as engineering samples:
one displays 900 by 200 pixels, and the other. 1100 by 864 dots. Monitors using the Curren-
tron technology should be sharper but less expensive than full-color monitors.
(continued)
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COMDEX: New 2400-bps Modems

Several companies introduced 2400-bps modems at the COMDEX show in Las Vegas. Most
of the modems are compatible with the Bell 212A standard at 1200 bps. the Bell 103 stan-
dard at 300 bps. and the CCITT V.22bis standard at 2400 bps. Most also include auto-dial
capabilities, some phone-number memory. and claim some degree of compatibility with
Hayes “AT" modem commands. Some of the modems are stand-alone units; others are IBM
PC expansion cards. Two use front-panel LCDs instead of the usual LEDs: Penril DataComm’s
$895 Datalinx Model 224 and Novation's $795 Professional 2400. Telenetics. Multi-Tech
Systems, and Cermetek announced $795 modems; US. Robotics chose an $895 list price.
Neither NEC America nor Microcom had set pricing for their 2400-bps modems.

Team Technology, Taiwan, introduced a line of low-cost modems, available through Chen
Manufacturing, Alhambra, CA. The SmarTEAM 2400 features 2400-, 1200-. 600-. and
0-300-bps capabilities for $450; no availability date was set. The $159 SmarTEAM 103/212A
is a 1200- and 0-300-bps modem. Team's ModemPhone 300 is a $37 300-bps modem.

Apple has endorsed a computer insurance policy offered by Emett & Chandier Inc.. but
neither Apple’s letter nor the enclosed brochure explained that only one computer could
be covered under a single policy. Since the application didn’t require purchasers to list what
non-Apple equipment they had—only its dollar value—some owners may not realize their
non-Apple computers aren't covered.

NANOBYTES
Volition Systems. Del Mar, CA, is now shipping its $295 Modula-2 compiler for the
Macintosh. . . . Living Videotext, Mountain View. CA, announced a $245 version of

ThinkTank for the 512K-byte Macintosh. . . . Advanced Micro Devices introduced the
Am29300 32-bit bipolar microprocessor family. Included are a 32-bit parallel multiplier, a
floating-point processor, a microprogram sequencer, and an ALU. . .. Digital Research
Japan will adapt CP/M, CP/M-86, Concurrent DOS, and other system software to run on
NEC's recently announced V series of 16-bit CMOS microprocessors. . . . Sinclair Research
is developing a wafer-scale 512K-byte memory device. . .. TT&T Corp.. Hampton. NH. an-
nounced NH-Ada, a $225 subset Ada compiler for the IBM PC. ... AT&T has published the
“System V Interface Definition.” which defines a minimum set of system calls and library
routines that should be included in all operating systems based on its UNIX System V. ...
Microsoft is shipping Microsoft Networks 1.0 and MS-DOS 3.1, both of which add network
capabilities to MS-DOS. . .. The FCC has authorized use of the TV vertical blanking interval
for data transmission, which could mean software delivery by TV. The FCC had earlier
cleared the way for broadcast of software over radio. . . . Versatron Research, Healdsburg,
CA. introduced the $225 Footmouse, used to control cursor keys. . . . Lotus Development
formally announced Jazz. its long-expected Macintosh product. The $595 program includes
word-processing, spreadsheet, database, communications, and graphics functions but re-
quires a 512K-byte Mac. Lotus also announced spelling-checker and text-outlining add-on
products for Symphony. . . . Tomcat Computer, Los Angeles, CA, announced the Tomcat
3200-AT. which includes an 80286 processor. IBM PC AT-compatible expansion slots, 640K
bytes of memory, one 1.2-megabyte floppy disk, a 20-megabyte hard disk. serial and
parallel ports, and a color graphics card for $4529. ... Maxell is ready to produce 5Y%-inch
floppy disks with a capacity of 6.5 megabytes for use in drives made by its parent com-
pany. Hitachi. Maxell showed two metal floppy disks: a 10-megabyte 5%-inch disk and a
5-megabyte 3'-inch disk. Maxell also showed a 5%-inch optical disk that stores 250
megabytes per side. . . . Transtec Technology. Dublin, Ireland. announced its Hydra PC,
featuring 800- by 512-pixel graphics in four colors or, optionally, 16- or 4-color graphics with
a resolution of 1024 by 1024 pixels. With a 1.2-megabyte floppy disk. a 10-megabyte hard
disk. and 512K bytes of memory, the Hydra PC will cost $4900.
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WITH NEw VIDTEX™
COMMUNICATIONS SOFTWARE
FroM COMPUSERVE.

SQUEEZE MoRE Qut OF EVE
 ON-LINE MINUTE.

-

[ l g the > art
pa.ck"a e t 1at makes OU
computer more productive
and cost-efficient.

CompuServe's new Vidtex™ is compatible
with many personal computers sold today
(including Apple® Commodore® and
Tandy/Radio Shack® brands). And it offers
the following features*—and more—to let
you communicate more economically
with most time-sharing services (ineluding
CompuServes Information Service).

Auto-Logon. Lets you log on to a host
simply and quickly by utilizing prompts
and responses defined by you. Also allows
quick transmission of predefined responses
to host application programs after

logging on.

" g
LRl =

ot rs. Let you cons)
~ long commands into
Definitions can be saved to and loaded
from disk file, allowing multiple definitions
for multiple applications.

Error-Free Uploading and Down-
loading. CompuServe “B” Protocol con-
tained in Vidtex lets you transfer from
your computer to CompuServe and from
CompuServe to your computer anywhere
in the country. Also provides error-free
downloading from CompuServe’s exten-
sive software libraries.

Full Printer Support. Printer buffer
automatically buffers characters untii
printer can process; automatically stops
on-line transmission when full; and
automatically resumes transmission
when capacity is re-established. Also, lets
you print contents of textual video screen
or RAM buffer at any time.

“Some versions of the Vidtex software do not Implement all features listed

Vidtex Is a trademark of CompuServe. Incorporated Apple Is a trademark of Apple Computer, Inc. Commodore is a trademark of
Commodore Business Machines. Radio Shack is a trademark of Tandy Corp

g'wglb-ksfrokes. gl

AL} »
* Capture Buffer. ves sele

* parts of a session. Contents canbe
written to a disk file; displayed both on and
off line; loaded from disk; and transmitted

to the host.

On-line Graphics. In.egral graphics
prctocol displays stock charts, weather
maps and more.

L]
r

et &

If you are already a CompuServe sub-
scriber, you can order Vidtex on line by
using the GO ORDER command. Other-
wise, check with your nearest computer
dealer; or to order direct, call or write:

Inquiry 68

CompuServe

P.O. Box 20212, 5000 Arlington Centre Bivd.
Columbus, Ohio 43220

1-800-848-8199

In Ohio, call 614-457-0802
An H&R Block Company
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(rive people the tools th
and there 1s no limit to what

Announcing the first major
breakthrough in word processing
technology since WordStar.

Nouw, state-of-the-art
comes eas).

Introducing WordStar 2000, a totally new
word processing program from the makers
of WordStar.

WordStar 2000 removes all limits from
word processing. From what you can create.
From what you can achieve.

Because WordStar 2000 lets you do
everything.

Easily.

From windows, to undo,
to spelling correction, WordStar 2000
does it all. And more.

WordStar 2000 gives you the works.

“Windows” allows you to work on different
documents—simultaneously. “Undo” lets you
replace text you mistakenly removed. A built-in
spelling corrector checks and corrects mis-
spellings from over 97% of the most commonly
used words.

WordStar 2000 also has a “typewriter
mode” to fill in forms or envelopes easily. Plus
“format sheets,’ which give you ready-made
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headings, tabs and margins at the touch of one
key. It can even create and update footnotes.

Finally, a truly integrated
word processing system.

WordStar 2000 goes well beyond words.

It comes with a built-in five function calculator.
A built-in mail merge enables you to mass pro-
duce form letters. Get our special Plus package
and you also get a built-in mail list data base that
allows you to create, update and sort your own
mailing lists. Also a built-in indexer. Not to
mention built-in telecommunications capabilities.

All integrated together, so you never have
to leave the program.

The only word processing program
that interacts with you on your level,
whatever your level.

Before we created WordStar 2000, we studied
the way people worked, and thought. We also
drew from our experience with over 1,250,000
WordStar owners.




As aresult, the keys you
press are the keys you'd expect to press (“c” for
copy, “p” for print, etc.). You may also use your
computer’s function keys. Menus have been
uniquely designed for easy access to all functions.
And MicroPro’s exclusive “tutor-in-your-
computer™” makes learning fast and fun.

WordStar 2000 is the easy word processing
program you’ll never outgrow. Of course, the
original WordStar and WordStar for PCjr will con-
tinue to provide substantial and proven word
processing capability for those with more modest
budgets.

See your local MicroPro dealer today or call
(800) 227-6703 [in CA (800) 632-7979] for the
dealer nearest you.

So you can remove all limits from what you
can achieve.

Curvent WordStar owners can upgrade to WordStar 2000 quickly and
eastly through their dealers, or by calling MicroPro Customer Update
(800) 227.5609, 9am-3pm P.S.T.

Inquiry 235

WORDSTAR

=

Now there are no limits” MicroPro.
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L'ETTERS

QXDRraAw

In reference to the letter “A Call for QX-10
Support” in the August 1984 issue {page
23)—there is at least one inexpensive pro-
gram that is semi-educational for the
Epson QX-10.

The program | am talking about is
QXDraw. It is available through your local
Epson dealer or directly from American
Small Business Computers.

QXDraw is a graphics design tool that
uses the graphics capabilities of the Epson
QX-10. It allows someone unfamiliar with
computers to design and draw figures,
charts, schematics. or blueprints in no
time. QXDraw has the capability to store,
retrieve, and print figures drawn on the
screen. In addition, it can fully manipulate
figures and text by changing size, angles,
and dimensions.

PAULA MIBB

American Small Business Computers

Pryor. OK

BENCHMARKING
UNIX SYSTEMS

| have been using the UNIX operating
system on various machines for several
years. | am happy to see it gaining
popularity in the microcomputer world. |
enjoy reading the articles in your
magazine on the C programming language
and on anything dealing with UNIX, and
| hope to see more in the future.

1 found the article “Benchmarking UNIX
Systems” by David F. Hinnant (August
1984, page 132) interesting and infor-
mative. However, 1 would like to bring to
your attention a few errors | found in that
article.

In the first benchmark (listing 1). the
parent process should issue a wait system
call after closing the pipe to wait for the
child process to complete for two reasons.
First, if the parent process terminates
without waiting for the child process to
complete, the reported elapsed (real) time
may be too small. since the child process
may continue reading from the pipe for
a while after the parent has terminated.
Second, unless the parent process issues
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the wait system call, the user and system
times reported will be those of only the
parent process, rather than the sums of
both processes.

In the results of the multitasking UNIX
benchmark (table 3 and figure 1), the in-
dicated number of concurrent processes
is misleading. This number is actually the
number of shell processes concurrently
running tst.sh. Each of these shells may
have up to three child processes running
concurrently (when executing the pipleline
containing grep. tee. and wc). The user
performing the benchmark has three ad-
ditional processes: the shell running
multi.sh, the time utility. and the shell in-
terpreting commands from the user’s ter-
minal. In addition to this, there are at least
three background processes: the swapper.
init (the system initializer), and update.
Thus. it is not surprising that some micro-
computer implementations of UNIX were
not able to concurrently run tst.sh more
than three times. This would have resulted
in a total of 12 to 18 processes, depend-
ing on how many active child processes
each tst.sh had. Note that the limiting fac-
tor here was probably the size of the
system's process table and not an arbitrary
limit of processes per user. as Mr. Hinnant
suggests.

GILBERT DETILLIEUX
Winnipeg. Manitoba, Canada

Mr. Detillieux's letter brought to my at-
tention a typographical error | had not
caught. When developing the benchmark
programs, | used two sources for each
benchmark: one with comments and one
without. This was because I usually had
to enter (or have someone else enter) the
benchmark sources by hand, and an un-
commented source listing is much easier
to read. Unfortunately, the line

wait((int +)0);

must have been inadvertently deleted
from the commented version of the
sources that I furnished to BYTE in
machine-readable form. That line should
appear immediately after the line

printf(“Error in parent closing \ n"’),

1 regret the error and thank Mr. Detillieux
for bringing it to my attention.

The second point Mr. Detillieux raises
deserves some discussion. Upon reflec-
tion, perhaps a better label for columns
! through 6 would be "Number of Back-
ground Submissions.” However, | still con-
tend that the inability of some of the
microcomputer systems to complete the
benchmarks is the per-user process limit.
One would expect the process table size
to be at least as large as the per-user pro-
cess limit because even on single-user
systems there is commonly more than
one user. Consider the “root’-owned
programs like update, cron, swapper, and
init. Also, UNIX UUCP communications
programs typically run under their own
user ID. You would expect the implemen-
tation to take this into account and to
provide enough process table slots for all
possible normal background processes
as well as enough for every “real” user.
DAvVID HINNANT

Raleigh, NC

ON FORTH

| believe the FORTH standards committee
has a death wish because it continues to
create new dialects with each “standard™
it creates. | am concerned that readers will
be turned off by FORTH when they read
“FORTH-83: Evolution Continues” by C.
Kevin McCabe (August 1984, page 137).
A careful reader will realize that FORTH-83
is more revolution than evolution from
FORTH-79.

If the FORTH standards committee used
new names, new dialects would not have
to be created. For example, the FORTH-83
DO LOOP and DO +LOOP are very dif-

(continued)

LETTERS POLICY: D be considered for pub-
lication, a letter must be typed double-spaced on
one side of the paper and must include your name
and address. Comments and ideas should be ex-
pressed as clearly and concisely as possible.
Listings and tables may be printed along with
a letter if they are short and legible.

Because BYTE receives hundreds of letters each
month, not all of them can be published. Letters
will not be returned to authors. Generally, it takes
four months from the time BYTE receives a let-
ter until it is published.



WHO SAYS “YOU CAN'T TAKE IT WITH YOU™?

D=

When we at Intertec intro-
duced our new HeadStart™ com-
puter we said “it’s the fastest,
smallest, most powerful business
computer in its class”

What more could we say?

How about “it’s also portable”

Every HeadStart computer
comes with its own easy-carrying
handle. You can choose between
a full size keyboard or a special
compact version that snaps easily
on the front of the screen. Either
way, you get all the great features
that make HeadStart unique. A
big twelve inch screen, eight and
sixteen bit processors, upgrad-
able to one megabyte and it’s
networkable up to 255 users.

We named our new business
computer “HeadStart” because

Inquiry 181

that’s exactly what it give you.
And because it’s also portable,
you can take it anywhere.

Well, almost.

For more information call us
at (803) 798-9100 or write:
Intertec, Dept. “HeadStart] 2300
Broad River Road, Columbia, SC
29210.

intertec

HeadStart Standard Features:

Size: 15.75° wide, 12.75" deep. 11.30" high.

Weight: 25 lbs.

Processors: Z80A (8 bit) and 8086 (16 bit).

Memory: 128K to IMB depending on mode), All models
are expandable to IMB.

Disk Storage: 500K to IMB (unformatted) on a 3%”
Micro-Disk RAM disk feature emulates second system
drive. Optional 3% or 5% external drives.

Display: 12" (diagonal) P31 phosphor. non-glare screen,
25 lines x 80 or 132 columns.

Keyboard: Detachable with 104 total keys. A port-

able version snaps onto the front screen for easy
transportability.

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

**MS DOS for 16 bit. LAN DOS for multi-user 8 or 16
bit operation.

*Concurrent CP/M 86 optidnal.

Interfaces: One RS 449/RS 232 compatible serial port.
One Centronics compatible parallel printer port.
External data bus. Coaxial communications interface.
External disk I/O interface. Optional network print
spooling interface.

Networking: Up to 255 HeadStarts may be connected
via a coaxial, multi-user network into one of 2 optional
data storage systems.

Optional Data Storage Systems: Two models are avail-
able. A 10MB, 5%" system is expandable to 20MB. A
50MB. 8" system (25MB fixed, 25MB removable) is
expandabie to 545MB in 165MB increments.

“TP/M 80 and Concurrent CP/M 86 are regsstered Irademarks of (wgnal Research.
S DOS is a regrstered irademark of Micrasoft
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COMPUTER

A
PROGRAM

SATELLITE!

tion near you.

(Check local listings for time and channel.)

POPULAR_ .
COMPUTING  Magazines.

DELIVERED VIA

The Computer Chronicles, a half-
hour weekly television series brings
you an in-depth look at the Iatest
developments in the computer world.

Comespondent Stewart Chefeit and
Gary Kildall, creator of CP/M provide
interviews with industry leaders plus
_ news and information from Silicon

o \4 Valley and around the world.

The Computer Chronicles, every
week on a public television sta-

Produced by KCSM, San Mateo, CA and WITF, Harrisburg, PA with funding from McGraw-Hill's BYFE and

."'
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Crented with $DCAD from 4D Guaphics
Courtesy of Cad innovetions

The Illluminated Technologies
single board graphics controlier is
provldlng a wide variety of users
worldwide with unprecedented
resolution, speed, and ease of
use.

The heart of the boasd is the 7220
raphics controller, a dedicated 16
it microprocessor that im.

plements Breshenhams algorithm
directly in pipelined bhardware,
allowing vector and arc drawing
speeds of 1.3 million pixels per se-
cond,

C language driver source for draw-

ing and text application develop-
ment are furnished.

* 3 million pixel display memory
with 1024 by 1024, 1200 by 872, or
movable window on image plane
l.e, 640 by 480.

* Hardware zoom, pan, and win-
dowing

¢ Up to 44 Mhz video rate

* Programmable sync, timing,
resolution, and interface for any
monochrome of RGB monitor

Contact us for applications software currently available

ILLUMINATED TECHNOLOGIES
3005 N. May ¢ Oklahoma City, Oklahoma 73107
(405) 943-8086
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SOFTWARE

DEALERS

CAD Innovations
Seattle, Washington
{206) 325-2300

Mams Computing
Sausalito, Calltornia
{415) 331-2043

Inquiry 410

ferent from the FORTH-78 DO LOOP and
DO +LOOP. | would like to use both ver-
sions of FORTH and 1 would be able to
if the FORTH-83 commands were DO83,
LOOP83. and +LOOP83. More impor-
tant, | would use the new keywords only
when their new properties are relevant
and | would continue to use the proven
FORTH-78 keywords as before. In this way
evolution can take place with a minimum
of risk. (Note my use of FORTH-78; the
FORTH-79 standard is incomplete and
thus useless to me)

As an experienced FORTH programmer.
I find the changes from FORTH-78 listed
in table 3 {on page 412) to be marginal and
mostly unnecessary. For example. having
/ and /MOD leave floored quotients is a
plus, but the FORTH-78 names create a
dialect. The plus is overwhelmed by the
dialect minus. If the standards committee
had used the names /83 and /MOD83,
you would be able to use all of the
keywords without any dialect. Further-
more, implementations of the new key-
words have not yet been fully evaluated;
their practical consequences are not
known.

I think the new definitions in FORTH-83
are not significant improvements over the
old ones—additions to FORTH-78 would
have made more sense.

I suggest that the FORTH standards
committee address new areas such as
graphics, mathematics, and databases in
lieu of massaging yesterday to death.

NICHOLAS L. PAPPAS, PH.D.
Oakland, CA

ALTERNATIVES TO IN-SEARCH

As an information broker and consultant
with 10 years of experience in searching
various on-line information-retrieval
systems, including Dialog. | would like to
comment on the July BYTE West Coast.
“Trends in Telecommunications™ by John
Markoff (page 341), especially the section

subtitled “In-Search” (page 342).
In-Search purports to make it easier for
both the novice and the experienced user
of Dialog to interact with the system. but
does it? On examination of the package
it appeared to me that the introduction
of this intermediary to the Dialog system
would at most save the user only seconds
of on-line connect time. The $399 that In-
Search costs could be better spent on
some other options available; for exam-
ple. the Online Teaching and Practice
(continued)
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WHAT TO WARE

WHILE BALANCING THE BOOKS.

Go ahead. Slip into something comtortable. Ware the
most comfortable, most sophisticated microcomputer ac
counting sottware in the world. Open Svstems. Account
ing software so rich in features, it can handle the complex
problems of today’s small business with unprecedented ease
Software so flexible, it runs on all popular microcomputers.
And can grow right along with vour business needs

No other accounting sottware line is so complete. With a
choice of General Ledger, Acccunts Receivable, Accounts
Payable, Inventory, Pavroll, Job Cost, Sales Order, Purchase
Order and Fixed Assets as wel as a

Report Writer that links vour accounting data to popular
spreadsheets, word processors and graphics scftware.
Assuring vou the luxurv of a perfect software fit

The tact is, Open Systems meets the needs of todav's
small business so completely, it's become one 07 the best
selling lines of accounting software on the market. More
than 300,000 accounting products are providing compre-
hensive accounting solutions for businesses throughout
the world. Now that's comtorting. Call Open Svstems
right now. And get vour mind off the books.

For the dealer nearest vou call 1-800-328-2276
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MicrosEar and EAR-DOS are trademarks of Arctec Systems, Inc

TALK

to your
Y computer

FREE Voice-Activated Software
You get demonstration software for

the IBM™ PC and Apple™ Il computers
- voice-activated programs for a type-
writer, a calculator, and voice-command
video games « high quality microphone
- plus communications software for the
|BM PC and compatibles

Software for the IBM PC includes
EAR-DOS™ for concurrent
voice/keyboard input capability while
running applications software

And because it plugs into a standard
RS-232 interface port, you can use
MICRO+EAR with just about any
personal computer. MICRO*EAR Voice
Command System — suggested price

It’'s as Simple as Saying

“On” and “Off”

Plug in the new MICRO-EAR™ Voice
Command System, and experience the
incredible thrill of talking with your
personal computer. Become virtually
keyboard-independent, because your
computer will now understand and obey
your vocal commands.

Just Think of the Applications
Speak a single word or phrase and you
invoke functions load and run
programs enter data perform
practically any keyboard operation
You Select the Vocabulary —
and Change It at Will

Input up to 256 words or short phrases

you select, define, and train to your $579.00.

voice. MICRO-EAR achieves 95-98%

recognition accuracy and retains its Act Now —

training even when turned oft Call or write today for more information
arctec‘tsgsl:ems

9104 Red Branch Rd. . Columbia, MD 21045 . (301) 730-1237

Appie is the trademark of Apple Computer. Inc
IBM is the trademark of international Business Machines Corporation
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7 CON IROL.
WITH i FORTH

PC FORTH™

IBM PC & XT,
HP-150,
Macintosh,

Apple Il,
CompuPro,

Sage & CP/M-68K,
Wang PC,

All CP/M and

MSDOS computers.

Try the professional language offering
the utmost performance in the shortest
development time. Transport your ap-
plications between any of our enhanced
83-Standard compilers or expanded
32-bit versionsl Choose from our wide
selection of programming tools including
native code compilers, cross-compilers,
maih coprocessor support, and B-Tree
file|managers. All fully supported with
hot[ine, updates, and newsletters.

iiﬁ

Laboratory Microsystems Incorporated
Post Office Box 10430, Marina del Rey, CA 90295
Phone credit card orders to (213) 306-7412
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(ONTAP) files. These are subsections of
several files available for $15 per connect
hour. plus less than $10 per connect hour
for telecommunications charges. Another
option. popular with personal computer
users, is a subscription to Knowledge
Index. a subset of the complete Dialog
files, available after 6 p.m. on weekdays
and on weekends for $24 per hour, all
inclusive.

Therefore, for the price of the In-Search
package, you can have about 15 hours of
search time. Since a typical search should
take less than 10 minutes, this translates
into a lot of searches. As well, to use the
In-Search package you have to learn more
key functions and commands. all of which
are no less complicated than the few
Dialog commands you have to learn to use
the database. With or without the In-
Search package you still must learn and
understand the concepts of Boolean logic
and search building.

One of the beauties of Dialog is that it
is available throughout the world for a
good portion of each week. Once you
have learned some simple commands and
concepts, made more mnemonic and user
friendly in Knowledge Index. you can
search the system wherever you happen
to be and with whatever equipment is
available. How unfortunate then, to intro-
duce the In-Search crutch if you cannot
operate Dialog without it

In addition, there are other telecommu-
nications software packages that are
cheaper and are not tied to a particular
information-retrieval system but that,
nevertheless, allow downloading and edit-
ing of results.

in conclusion. | believe that this package
is indeed an example of patronizing the
naive user and never giving him a chance
to grow up. Currently In-Search and similar
tools are being reviewed by several pub-
lications. It is evident from reading these
reviews that the reviewers have been
unable to intensively test and evaluate the
products. 1 would suggest that balanced
reviews can only be carried out by infor-
mation professionals who know what to
look for

MARY M. NASH
Ottawa, Ontario, Canada

BASICO09

Wendell Brown's desire for a well-struc-
tured BASIC that runs on the Apple Il (July
1984 Letters, page 16} would probably be

(continued)



And you thought there was only

one “Graphics Card”
AST introduces Preview! for $100 Less.

SYMPHONY ™

FRAMEWORK ™

Now you have a choice for bit-
mapped graphics. Priced at $399-
$100 less than what you'd expect
—AST'’s Preview! brings high resolu-
tion bit-mapped grapﬁics and clear,
crisp text to your IBM® PC, XT or AT
monochrome screen. And there's
no standard like AST quality.

Preview! provides all the features
and functions you'd expect, like
bit-map addressing the maximum
supported 720 horizontal pixels
by 348 vertical lines for two pages of
full-screen high resolution graphics,
an IBM PC-compatible parallel printer
port and Hercules™ bit-mapped
graphics card compatibility.

It works with all kinds of soft-
ware t00, no other card offers more.
New generation integrated business
programs, bit-mapped text process-
ing and advanced windowing appli-
cations are specialties.

Then there’s the nonstandard fea-
tures AST is famous for—consistent
quality, reliability, comprehen-
sive documentation, service, support
and extra value. We include our

WORD ™

SuperPak™ RAM disk simu- N
lator and printer spooler
utility diskette. Judged by PC
WORLD readers as a World
Class Winner for the past two
years, it's worth $45 by itself.
The leadership strength that
makes our consistent quality so
affordable is carried throughout
our complete line of PC enhance-
ment products. We offer a family of
graphics products which provide
a variety of features from serial ports
to expansion memory, as well as
multifunction boards, micro-to-
mainframe communications, local
area networks and disk subsystems.
So you can settle for the com-
mon, ordinary graphics card and
hope for the best. Or you can pay
$100 less and know you have the
best—Preview! only from AST. For
more information and dealer loca-
tions call our Customer Inforniation
Center (714) 863-1333, Ext. 5249.
Or write, AST Research, Inc., 2121
Alton Avenue, Irvine, CA 92714
TWX: 753699AST UR.

1-2-3%

MetaWINGOW ™

A
t}_,

FEATURES

$ 64K Screen Memory ® Standard IBM Charac-
* Two Pages of High fer Set
Resolution 720 Hors- * Compatible With
20mtal PELS by 348 Popular Bit-Mapped
Vertical Line Bit- Graphics, Text and
Mapped Monochrome Windowing Applica-
Graphics tions Software

* 80 Character By ® Parallel Printer Port

25 Line IBM PC- ® SuperPak Utilii
Compatible Rext D,:.’vlkettg e

Display ® Hercules Compatible

e n——
Framework tudemurk of Ashton-Tate. Word trude

. |
N
mark of Miyosoft, Inc. MetaWINDOW trademark '

of Metagrayhis ; ;".Wmlmm ~ _-'.‘ ,
% i
AST, covcnrt
RESEARCH INC.

Inquiry 3 for Dealers. inquiry 4 for End-Users.

Preview! and SuperPak trademarks of AST Reseavch,
nc. IBM tridemark of International Business Ma.
chines Corp. Hercules Graphscs Card trademark of
Hercules Cimpuer Technology Lotus 1-2-3 and
Symphomy trademarks of Lotus Development Corp.
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INTRODUCING THE STANDARD
BY WHICH EVERY OTHER PC
WILL BE MEASURED:

THE DATA GENERAL /One”
PORTABLE.

Free yourself 720 KB diskette drives, giving you twice the storage
from the capacity of the leading PC. And memory is ex-
confinement of pandable up to 512 KB.

Finally, it's the only &
portable to offer iy =
the benefits of
integrated office
automation—by
connecting with
' Data General'’s
CEO® system.
Options include
a built-in modem,

a portable printer, »
an 8-hour battery pack,  Connects with Data General's
an external 5.25-inch CEO office automation system.
diskette drive,and an external

1200-baud modem.

The DATA GENERAL/One.

It gives you what the lead-
ing PC gives you. And

something the leading
PC doesn't.

Your freedom.

Find out more about
the DATA GENERAL/One

your deskbound
computer, with the
first full-function
business system
that lets you work

Fits in a briefcase. anywhere.

The DATA GENERAL/One portable offers
the capability of the leading PC: two built-in
diskette drives, a full-size screen and full-size
characters, even the same programs.

In a size small enough to fit in a
briefcase: 11.7 x 13.7 x 2.8 inches, and
less than 11 pounds.

It's the only portable with a full-
size 80-column by 25-line screen.

It's compatible with IBM®-PC soft-
ware, so you can run the programs
available to PC users. Software like
I-2-3™ and Symphony™

It has two built-in diskette d}iues and runs thousands of IBM-PC programs.

portable by contacting your
from Lotus’; Wordstar® dBase [15 Multiplan® Data General salesperson or nearest
pfs® file, and Flight Simulator II. authorized dealer.
It's the only portable with two built-in Call 1-800-DATAGEN.

¢vData General

a Generation ahead.

1BM is a registered trademark of Internatlonal Business Machines Corporation. 1-2-3, Lotus and Symphony are trademarks of Lotus Development Corp. © 1983. dBase 1l is a registered trademark of
Ashton-Tate. pfs is a registered trademark of Software Publishing. Wordstar is aU S. registered trademark of Micro Pro Int'l. M ltiplan is a U S. regi d trad k of Microsoft Corp. CEO isa
registered trademark, and DATA GENERAL/One is a trademark of Data General Corp. © 1984 Data General Corporation, Westboro, MA
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satisifed by BASIC09. which runs under
the OS9 operating system and therefore
requires a 6809 card. The card and soft-
ware are available from: Stellation Two,
POB 2342, Santa Barbara. CA 93120.
BASICO9 features IF. . THEN. . .(ELSE)
_ENDIF REPEAT, . .UNTIL, WHILE. ..
DO. . .ENDWHILE, LOOP. . ENDLOORP,
EXITIF. . THEN...ENDEXIT, and FOR
.JO.. .(STEP)...NEXT control struc-
tures. IF. . . THEN. . .ELSE statements can
be nested. The language compiles to an
intermediate code. which is then inter-
preted. and. unlike CBASIC. the compiler/
decompiler is interactive and flags most
errors immediately.
Stellation Two provides excellent sup-
port and has a reasonable update policy.
F. KUECHMANN
Vancouver, WA

MoODULA-2:
Two DISSENTING VIEWS

David B. Moffat's "UCSD Pascal vs.
Modula-2: A Dissenting View” (August
1984, page 428) was a pleasure to read—a
sort of the-emperor-isn't-wearing-any-
clothes type of critique. | agree with Mr.
Moffat's objections to separate inputiout-
put statements for every variable type and
to the case sensitivity of the language. The
language has one other feature that in my
opinion is a nuisance—the required use of
IMPORT statements to specify the
libraries in which modules exist. Not only
do you have to know the names. purposes,
and acceptable arguments of procedures
that are usually considered “standard.” but
you also have to know where those
modules are located in order to be able
to call them into a program. This is the sort
of bookkeeping task that higher-level lan-
guages were invented to avoid.

As an application programmer | fail to
see how Modula-2 is an advance in meet-
ing my programming needs. | am far hap-
pier with Turbo Pascal, which lets me set
up libraries (though not precompiled) that
are easily called into programs with an
INCLUDE compiler command.

Turbo Pascal is case-insensitive and pro-
vides convenient low-level capabilities for
bit manipulation and direct access to
memory and MS-DOS interrupts.

Perhaps systems programmers, for
whom Modula-2 was developed. can ap-
preciate the virtues of that language—but
| do not think that Modula-2 is a superior
applications language. Every time [ read
one of Jerry Pournelle’s glowing comments
about Modula-2. | react with the question:
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But has he tried programming in that lan-
guage?

JOHN FIGUERAS

Victor, NY

After reading the articles concerning
Modula-2 in the August 1984 BYTE, [ feel
compelled to comment. On the whole, |
thought the articles were well written and
gave a good overview of the language.
However, | believe that | detected a cer-
tain amount of chauvinism on the part of
those committed to Modula-2, and it is
this point | would like to address.

Engineers have a tendency to fall in love
with certain designs. and software engi-
neers are no exception. We put so much
time and energy into the designs we work
with that it is as if we become married to
them and can no longer look at them with
objectivity. | know | have been guilty of
this on many occasions, and | am sure that
others can recognize this capacity in
themselves. However. as software engi-
neers we have an obligation to be objec-
tive when considering designs and to ad-
dress any legitimate concerns that are
raised.

Currently we are confronted with debate
between the proponents of both Modula-
2 and Ada. Being in the Ada camp. | would
like to have the Modula-2 devotees ad-
dress my legitimate concerns regarding
this language. All too often the debate
degenerates to nit-picking about this or
that feature of Ada being clumsy or inef-
ficient or not theoretically pure enough.
I can play this game as well as the next
engineer, but | won't because | feel that
this only results in the chauvinism I speak
of. My single largest concern is one | feel
is carefully avoided in debates of this
nature, and it desperately needs to be ad-
dressed in an objective manner by anyone
advocating the use of a new language.

Ada, as a language, has one great ad-
vantage over all others. It is rigidly stan-
dardized and the standard can be effec-
tively enforced. While it may have many
serious drawbacks, which opponents are
quick to point out, lack of standardization
is not one of them. Even a poor standard,
enforced by the entire might of the
Department of Defense, is infinitely
superior to no standard at all. My ques-
tion to the Modula-2 people is how do
they propose to ensure that a software
commitment on one machine using one
compiler can be salvaged when migrating
to another machine with a different com-
piler? An ANSI standard alone. should one
be produced. is not always enough.

| own a company that has committed

itself to software development in Ada. We
believe that our success will hinge on our
ability to generate software that is reliable,
reusable, and above all else, transportable.
Reliability is dependent only on our
abilities as software engineers and the
quality of the tools we select. Reusability
is provided in both Modula-2 and Ada
through their ability to generate libraries
of general-purpose utility routines. How-
ever, only Ada provides a language refer-
ence manual so precise and detailed that
it has spawned a new generation of “lan-
guage lawyers,” a trademarked name that
guarantees the DOD the ability to enforce
the standards laid down in this manual.
and a validation procedure that will test
every Ada compiler against the standard
before it can bear the name. What does
Modula-2 offer me in this respect as a
businessman to justify a software commit-
ment to this language?

Ada has some flaws: complexity. lack of
certain theoretical advantages, the
massive size of its associated compilers.
and others. But because we have an ef-
fective standard to work with, [ feel that
we can produce software at a lower cost
to our clients. The logic is simple: if we stay
within the standard, and if our clients have
a validated Ada compiler, any software
written on our system should run on their
system. We spend less time making patch-
work fixes and adjustments, and we can
bring in software tools developed on other
projects without fear of needing to modify
the tools.

Modula-2 is a good language. It incor-
porates some of the best developments
in the field of theoretical computer
science to come along in recent years.
However, | think that it will have some
serious problems in the future if the ques-
tion of portability and standardization is
not addressed quickly. .

MARIN D. CONDIC, PRESIDENT
Modular Systems Research
Kalamazoo, Mi

CALTECH'S
COMPUTER NETWORK

The article “"A Computer on Every Desk"
by Donna Osgood (June 1984. page 162)
was interesting but failed to mention the
educational computing activities at the
California Institute of Technology (Caltech.
| feel our program has several unique
features. A fully functioning campus-wide
network links all our computers. The net-
work was completed this summer by a
team of Caltech students that installed
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outlets in the dormitories. The following
description of our program is excerpted
from the Jure 1984 edition of Caltech News

Caltech has received major grants from
IBM and from Hewlett-Packard to support
ts educational computing project

From IBM. Caltech will receive several
hundred IBM Personal Computer worksta
tions. a hostprocessor. several graphics sub-
systems. and technical support. all to be
used in the development of educational
software

From Hewlett-Packard. Caltech will be re-
cipient of 22 color desktop computers and
support equipment for an introductory com
puting course. an introductory solid-state
electronics course. and a solid-state elec
tronics laboratory. In the first course, fresh-
men will use the Hewlett-Packard computers
to learn programming. and in the last two,
undergraduates will use the computers to
design electronic devices. The equipment
is worth $528.694

Along with the IBM equipment will come
a cash grant of $150.000 to purchase
adapter cards to tie the IBM workstations
to Caltech's campus-wide high-speed com
puter network. IBM has also assigned a tech
nical support person to the project during
the three years that the company is
involved

When it is fully implemented over the next
three years [the] Caltech educational
computing project will include more than
800 workstations. Linked by the campus
computer network. they will be grouped in
clusters of up to 10 or 20 machines in
classroom areas. laboratories. the com-
puting center. and libraries.

Faculty and teaching assistants will have
individual workstations to prepare course-
ware. Students will have network outlets in
their dormitories. enabling them to com
municate with the campus system. using
their personal computers. All the individual
units will be tied to campus mainframe
computers

The Caltech project is aimed primarily at
developing courseware for all the disciplines
at the Institute. Educators will emphasize
creation of specialized graphics software
that will enable students to “see” abstract
concepts in visual terms

Besides IBM and Hewlett-Packard. other
manufacturers contributing to the project in-
clude Data General. Digital Equipment Cor-
poration. Evans & Sutherland. and Tektronix

HOWARD RUMSEY JR.. PH.D.
California Institute of Technology
Pasadena. CA

Scout

1 would like to tell BYTE readers about an
IBM PC XT product that has saved me a
great deal of time, money, and frustration

(continued)

YOUR BEST SOURCE
FOR HIGH QUALITY,
HIGH PERFORMANCE,
DATA COMMUNICATIONS
PRODUCTS

Star network capable of any

to 18 ports communicating
simultaneously.

PORT MULTIPLEXING

the same data communication
line simultaneously.

PORT SWITCHING

ports by cascading.

CALL US TOLL-FREE

1-800-523-2702

BAY TECH'S
MULTIPORT-FOLIO

PORT NETWORKING

port-to-port connection with up

Allows up to 8 computers to use

\'P\ BAY TECHNICAL ASSOCIATES
/" P.O. BOX 387

Expands your single RS232C serial
port to 4 or 8 ports. Even more

Telex: 910-333-1618 (BAYTECH)
Easylink: 6277-1271

PORT CONTENTION

Adds terminals to your computer.
For example: 12 terminals can
contend for 6 ports on a first
come, first serve basis.

PRINTER SHARING

Enables up to 8 computers to
automatically share a single
printer.

Multiport models with 5 to 18
ports, $279 to $1,750.

BAY ST. LOUIS, MS 39520

Inquiry 39
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over the past four months. Scout, a Com-
puter Insights product, provides a set of
functions that greatly enhance those pro-
vided by DOS 2.X for using subdirectories.

Scout allows you to define “imaginary
drives.” These drives model DOS 1.X disk
directories and allow programs that do not
understand DOS 2.X paths to access files
in subdirectories. This makes many older
programs usable and will save you money

by eliminating the need to buy new DOS
2.X versions. The “imaginary drives” can
be defined as read-only and provide pro-
tection of valuable data. Scout can be
used to prevent catastrophes such as your
accidentally formatting your hard disk.
Although these capabilities are useful
Scout's greatest asset is its ability to search
subdirectories for data, profile. help. over-
lay. etc., files in a manner similar to, but

What do you get when you cross
1200 baud, free on-line time,
and extra features at a price Hayes

can't match?

Data Rate?

The MultiModem
gives you a choice—
either 1200 or 300 bits
per second. So zlou can
go on-line with the
information utilities.
Check out bulletin
boards. Dial into corpo-
rate mainframes. Swap
files with friends.

On-Line Time?

With the Multi-
Modem you get
CompuServe's
DemoPak, a free two-
hour demonstration of
their service, and up to
seven more free hours
if you subscribe. You
also get a $50 credit
towards NewsNet's
business newsletter
service.

Features & Price?
Of course, the
MultiModem gives you
automatic dial, answer,
and disconnect. Gives

you the Hayes-
compatibility you need
to support popular
communications soft-
ware programs like
Crosstalk, Data Cap-
ture, our own MultiCom
PC, and dozens of
others. Gives you a
two-year warranty,
tops in the industry.

Inquiry 248

Trademarks — MuiiModemn

PC Mu-Tech Systems. inc —Compu-
CompuServe information Services

NewsNet, Inc —Crosstak Mecrostul

inc —Data Caphwre Soft

puter Products, inc

MultiModem.

But Better?

Yes. The Multi-
Modem gives you fea-
tures the Hayes
Smartmodem 1200™
can't match. Features
like dial-tone and busy-
signal detection for
more accurate dialing
and redialing. Like a
battery-backed mem-
ory for six phone num-
bers. All at a retail price
of just $549—com-
pared to $699 for the
Smartmodem.

What do you get?
The new MultiModem,
from Multi-Tech Sys-
tems. Isn't this the
answer you've been
looking for?

For the name of
your local distributor,
write Multi-Tech Sys-
tems, Inc., 82 Second
Avenue S.E., New
Brighton, MN 556112,
Or call us at
(612) 631-3550.

s

-

MultiTech@
Systems

The right answer every time.

more flexible than, the DOS 2.X PATH
command. This saves a great deal of disk
space because it lets you maintain only
one copy of files used by programs run
in many different subdirectories.

I have yet to find a bug in Scout. | recom-
mend this product to anyone who uses
DOS 2.X, especially if you think subdirec-
tories are a good idea and ought to be
more useful than they currently are.

If you're interested, you can obtain
Scout from Computer Insights, POB
110097. Pittsburgh, PA 15232.

PAUL CRUMLEY
Monroeville. PA

“GOOD-BYE, TEACHER ...
EXPLAINED

Stephan L. Chorover recently referred to
me in "Cautions on Computers in Educa-
tion” {June 1984, page 223) as

.. .a behavioristically inclined psychologist
who was one of the leading developers of
an earlier system of automated instruction
inspired by the work of B. F. Skinner. The
so-called “Keller Plan” is one of the old
theories that has died along with many
other well-intended measures for increas-
ing educational productivity through auto-
mation

In the interest of veracity it should be
noted that personalized instruction. to
which Mr. Chorover refers. is not a theory,
but a teaching method: the method is alive
and well and is a frequently used alter-
native to the group-instruction-by-lecture
method; personalized instruction has
nothing whatever to do with automation
{as Mr. Chorover would know if he had
read the paper “"Good-bye, Teacher..
to which he makes a reference); and it was
inspired by. but not modeled after. B. F.
Skinner's work on individualized instruc-
tion, for which we were all grateful. | am
not just "behavioristically inclined.” 1 am
a behaviorist and have been one for more
than 50 years.

FRED S. KELLER
Chapel Hill, NC

ONE READER'S
“PERFECT”’ MICROCOMPUTER

In regard to Richard Knop's concept of the
perfect microcomputer (July 1984 Letters,
page 26): The Olivetti M-20 computer uses
the 28000 microprocessor and meets

(continued)
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Introducing the Hercules Graphics Card
for the technical user.

OK. We confess. The
Hercules Graphics Card in
the picture above isn't a
special version for the tech-
nical user.

In fact, it’s exactly
the same as the standard
Hercules Graphics Card
running programs like 1-2-3™
and Symphony™ in more
than 100,000 IBM® PCs.

We just wanted to make
the point that the Hercules
Graphics Card is not only
big with business users—it’s
also the most popular high
resolution graphics card for
the technical user.

Why? We run more
software than anyone else.

The Hercules Graphics
Card is supported by more
technical software than any
other hi-res graphics card.

There are word proc-

- essors that

can produce
publication
quality documents with
mathematical formulas.
There are programs
that enable your PC to
emulate a graphics terminal

Q
~y
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and run mainframe graphics
software.

There are toolkits of
graphics utilities that can be
linked to popular program-
ming languages.

There are CAD pro-
grams that can provide
features normally associated
with $50,000 systems.

And we supply free
software with
each card to do
hi-res graphics
s with the PC's
BASIC. No one else does.

Hardware that set the

high performance standard.

When we introduced the
Hercules Graphics Card in
August, 1982, it set the
standard for high resolution
graphics on the PC.

But we didn't stop there.
In the past two years, we've
continually refined the
original design.

Today’s Graphics Card
gives you two graphics
pages, each with a resolu-
tion of 720h x 348v, and a
parallel printer port—
standard.

A 2K static RAM buffer
elegantly eliminates scrolling
flicker. And our exclusive
safety switch helps prevent
damage to your monitor.

Convinced? Good. Now,
how about a little color?

Should you want IBM

compatible

color graphics

for your sys-

tem, then the
new Hercules Color Card is
the smart way to go.

It gives you a parallel
printer port and a size small
enough to fit in one of the
XT’s or Portable’s short slots.

And both Hercules
cards are compatible with
the new AT™ and backed by
our two year warranty.

Call 800 255-5550 Ext.
408 for the name of the
Hercules dealer nearest you
and we'll rush you a free info
kit. See why the company
that made the first graphics
card for the IBM PC still
makes the best.

Hercules.
We’re strong on graphics.

3 Hemle%m Ninth St., Berkeley, CA 94710 Ph: 415 540-6000 Telex: 754063 Trademarks/Owners: Hercules'Hercules Computer Technology, 1-2-3,
phony/Lotus lopment; IBM, AT/ International Busi Machi
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Achieve laboratory automa-
tion at low cost—connect a
DAISI™ (Data Acquisition and In-
strument Systems Interface) to
your Apple® J/ or lle Computer.

DAISI peripheral devices...

= Interface with Apple /I and
Apple /le Computers and their
lookalikes

= Work with all popular language
systems

a Come with cable, instructional
diskette and comprehensive
manual

DAISI and Apple work together as
a single system to measure,
monitor, time, analyze, control and
record a wide variety of research
and testing functions.

DAISI peripherals plug easily into
any Apple expansion slot, ready
to be used in chromatography,
environmental data collection,
evoked response, gas analysis,
spectroscopy, signal processing,
solar heating, mechanical mea-
surement, structural testing, and
many more functional applications.

The A3 analog-to-digital con-
verter reads instruments and sen-
sors and has its own external unit
for easy cable access.

DISCOVER NEW
HORIZONS IN

IMBURRATURY|
RUIUMATIUN

AND KEEP YOUR COSTS DOWN TO EARTH

Here's a rundown on the
DAISI Peripherals:

Al13 12-Bit Analog

Input Interface

= 16 input channels

® 20 microseconds conversion time

DI09 Digital Interface

with Timers

s timing and interrupt capability

= direct connection to BCD digits,
switches, relays

AO03 8-Bit Analog

Output Interface $195-8437

= up to 8 independent channels

= range and offset adjustable

Al02 8-Bit Analog

Input Interface

= 16 input channels

= 70 microseconds conversion time

Plus the SC14 system for front-
end signal conditioning and
amplification, the UI16 isolation
system for AC or DC power input
or output, and more . . .

(Designed and manufactured in the USA)

BYTE -+ JANUARY 1985

AND NOW . . . AMPRIS™

An easy add-on to Applesoft®

BASIC.

With AMPRIS you can:

= Read and store analog and
digital inputs

= Send out analog and digital
outputs

= Set, read and control the DIO9
counters

= Set, read and control the DI0O9
shift registers

= Make full use of the DIO9 inter-
rupt capability

Using AMPRIS is as easy as in-
serting an ampersand (&) com-
mand where you would normally
insert an Applesoft command. For
more information about the com-
plete line of DAISI peripheral
devices and the full spectrum of
their applications, write or phone:

Interactive Structures, Inc.
146 Montgomery Avenue
Bala Cynwyd, PA 19004

Telephone: (215) 667-1713

Inquiry 175
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most of Mr. Knop's other requirements
1 had come to the conclusion that since
the IBM does not use the Zilog 8000 or
the Motorola MC68000. computers with
these microprocessors must not exist; one
certainly cannot find articles in BYTE in
dicating that there are software program:
that are compatible with the 8000
It is frustrating, to say the least. to always
have to contact Olivetti to learn of pro
grams | can use with the Z8000
C. L. NORRIS
West Palm Beach, FL

IcONS VERSUS COMMANDS

In the 1960s it was batch processing. and
| felt so modern sitting at a card punch
Around 1970. a number of batch systems
introduced timesharing “options,” and |
signed up for a terminal days in advance
(For a number of years [ clung to my card
decks as a backup; then they were phased
out) In the mid-1970s, minicomputers
were the rage. and operating systems
came out that were designed from the
start to be conversational: henceforth |
never wanted to return to the data-entry
kind of system. Around 1980. microcom-
puters became powerful enough to be
useful, and the cathode-ray tube has
become a fact of life.

Now the issue is icons versus com
mands, a trend that BYTE apparently has
not caught on to.

| assert that icons are an advance over
command-driven systems comparable to
the advance from cards to the cathod
ray tube. It is not simply a matter of add-
ing a new capability to an old design: after
being introduced to icons (you guessed
it | now own a Macintosh), 1 am still
curious to see what wonderful software
available on other systems, but | find that
I have lost the patience to plow through
a manual and gobble up the keywords, the
syntax. the options, and the modes. To-
day | want it in dynamic pictures or not
at all. and | don't want to have set up
statements underneath. like punched
cards in a drawer.

FRANCISCO JOSE OYARZUN
Los Angeles, CA

MORE MAC FEEDBACK

D R R N R N I R I I AP I I P S

Two letters in BYTE have caused me t
take word processor in hand. The first let
ter was from Robert Lurie {*"More Mac
Reactions” May 1984, page 16) concern-
(continued)
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We know how easy it is to
become so totally immersed in your
work that you forget all about such
things as 10 o’clock appointments.
luncheon dates, or even (shudder)
Board Meetings. That’s why we
designed Macalendar to help you
plan, organize and implement your
busy schedule.

Macalendar is a powerful time
management tool for the Macintosh®™
which uniquely combines a calendar
with an alarm and a notepad - all
designed to keep you on schedule and
up-to-date. Best of all, Macalendar
runs concurrently with all other
programs, so it’s always there when you
need it.

Once you've entered important
times and dates into Macalendar, you
can go on to work on other applications.
Macalendar will automatically interrupt
your program with a chime to remind
you of your appointment. There’s no
separate disk to insert; Macalendar is
an ever-present, integral part of your
Macintosh.

*Expanded version of Macalendar, the Desktop Calendar,

Inquiry 365

For detailed reminders or notes,
take advantage of Macalendar’s
notepad. Simply enter memoranda for
the appropnate day, and the information
will be waiting for you when you call it
up. Plan weeks —even years! — ahead.
And never again miss another appoint-
ment, birthday, class, whatever.

Run out of room on your notepad?
Just “turn the page” and fill unlimited
pages with all your information.
Macalendar lets you document phone
[Té ¢ie Edit boodies Fanl_ Fomisize stgte
O 0ct 9, 1985

October
ST S 7 3 S
141516 %171 19

21022 25 24025 26
28 29 30 31

O 0ct 9, 1985 i
Board Meeting
Present new marketing strategies

P 4

h Macalendar,
You Would’ve Been on Time.

=t

calls, assemble “to-do” lists, plan out a
daily schedule, etc.

Now, finally, losing yourself in your
work doesn’t have to mean losing track
of time . . . thanks to Macalendar. *

Macalendar, $89; Lisa Desktop Calendar, $295
@
1105 NE Circle Bivd. * Corvallis, OR 97330
(503) 758-0521

= D ]

is available for the Lisa. Macintosh is a trademark of Apple Computer, Inc. Lisa is a registered trademark of Apple Computer, Inc
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: - NEW from BORLAND!

N TURBO TOOLBOX & TURBO TUTOR

‘e

% 0 “TURBO is much better than the
- Pascal IBM sells.”
’ Jerry Pournelle,
o b Byte, July 1984
° [¢]
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\} | “TURBO PASCAL appears to violate

the laws of thermodynamics.

You won't find a comparable price/
performance package anywhere. It
is simply put, the best software deal
to come along in a long time. If you
have the slightest interest in
Pascal. . .buyit.”

Bruce Webster,
Softalk IBM: March 1934




BORLAND ™
INTERNATIONAL $ 9 9 9
GIFT PACK  4saviNGs oF $30

Wkat a gift for you and your friends! The extraordinary TURBO PASCAL
compiler, together with the exciting new TURBO TOOLBOX and new TURBO
TUTOR. All 3 manuals with disks for $99.95.

TURBO PASCAL Version 2.0 (reg. $49.95). The now classic program
dev=lopment environment still includes the FREE MICROCALC SPREAD SHEET.
Coramented source code on disk

* Optional 8087 support available for  small additional charge

NEW! TURBO TOOLBOX (reg. $49.95). A set of three fundzmental
utilities that work in conjunction with TURBO PASCAL. Includes:
* TURBO-ISAM FILES USING B+ TREES. Commented source code on disk
* QUIKSORT ON DISK. Commented source code on disk
* GINST (General Installation Program)
Provides those programs written in TURBO PASCAL with a terminal installation module
just like TURBO'S!
e NOW INCLUDES FREE SAMPLE DATABASE . . .righ- on the disk! Just compile
it, and it's ready to go to work for you. It's a great exzmple of how to use TURBO
TOOLBOX and, at the same time. it's a working piece of software you can use
right away!
NEW! TURBO TUTOR (reg. $29.95). Teaches step by step how to use the TURBO
PASCAL development environment —an ideal introduction for basic programmers.
Commented source code for all program examples on disk.

30 DAY MONEY BACK GUARANTEE These offers good through Feb. 1, 1985

For VISA and MASTERCARD order call toll free: 1-(800)-255-8008 1-(800)-742-1133
(Lines open 24 hrs., 7 days a week) Dealer and Distributor inquiries welcome (408) 438-8400
CHOOSE ONE (please add $5.00 for handling and shipping U.S. orders’
__ All ThreeGift Pack $ 9995 + 500SPECIAL! ____ Turbo Toolbox $4995 + 500
___ All Three & 8087 13995 + 500SPECIAL’ ___ Turbo Tutor 2995 + 5.00
__ Turbo Pascal 2.0 4995 + 5.00 ___Turbo 8087 8995 + 500
Check_ MoneyOrder_  VISA_ ~ MasterCard__
Cara #: Exp.date: Shipped UPS
My system is: 8 bit ___ 16 bit __
Operating System: CP/M 80 __ CP/M 86 __ MSDOS _ PCDOS

Computer: Disk Format:
Please be sure model number & format are correct.

NAME:
ADDRESS:
CITY/STATE/ZIP:

TELEPHONE: I8

California residents add 6% sales tax. Outside US.A. add $15.00 (if outside of US.A. payment must be by bank draft payable in
the U5. and in US. dollars). Sorry. no CO.D. or Purchase Orders. 18

4113 Scotts Valley Dri
.)) BonmnD Scottsc\c;allsey.a C:lyifo:xll‘;: 95066
) \NTERNATIONAL TELEX: 172373
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Inquiry 303 for Dealers. Inquiry 304 for End-Users

NEW!

PC MOTION™ Control Board
IBM PC/XT © contral piugein board

e 4 Axis stepper motor controller interface

» 32 digital 1/O with (5) interrupts

e 4 channels encoder pulse inputs

* Includes real time interrupt-driven easy to use software

Smart board for Industrial and Robotic motion control that uses only a
small percentage of CPU time. System needs only simple BASIC
commands from application software.

Also Available: Complete ready-to-run 2 or 4 Axls stepper motor control systems
— PCMotion Board, 16 channel optoisolation board, stepper motor driver, ppwer
supply, steppers motors, and cables.

(714) 751-0442
(714) 957-3086
TELEX 681393

IR ROGERS LABS

2727-E So. Croddy Way, Santa Ana, CA 92704

MODULA-2 © ii255 (0

MODULA-2 COMPILER/
INTERPRETER — $90

MODULA ENHANCER MEMORY

CARDS FOR APPLE II's AND
IBM-PC’s — $245

diskette f Ap \ dex 1

{,
I

d ; M
r t
PASCAL-TO-MODULA-2 P
CONVERTER — $100 MODULA ENHANCER MEMORY

1 f CARDS AND MODULA-2 SOFTWARE
FOR ONLY $28

il

| CORPORATION
950 N. University Ave., Provo, UT 84604 801/375-7400 or 800/LILITH2

1984 by Modulo Corporation. Apple* Appls Camputer Inc.. IBM™ IBM Corp
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Inquiry 244

LETTERS

ing Apple’'s not putting the floating-point
software in the Mac's ROM. He mentioned
that Apple programmers had exhausted
their ROM space. so they moved the soft-
ware to RAM. How can you exhaust ROM
space unless you have reached the cen-
tral processor's memory-addressing limits?
The answer is: you cannot. In this case
they hadn't run out of ROM space—the
fact that a 512K-byte RAM Mac is possi-
ble refutes that remark. You have to freeze
the ROM at a point sometime. however,
and possibly the company forgot to add
the floating-point software before it froze
the final version of the ROM at 64K bytes,
so they put it in RAM. | have to agree with
him, though: if the floating-point will run
25 percent slower out of RAM than ROM,
then Apple's programmers did make a
design mistake. It may be too late to do
anything about it. though. because too
many Macs have been distributed to
change the situation
The second letter | want to comment on
was from David Nibbelin in the June 1984
issue ("American as Apple Pie." page 14).
| have seen patriotism before, but this is
ridiculous. | cannot understand why he is
so angry that the Mac uses a Sony disk
drive. If Mr. Nibbelin hasn't noticed. the
computer revolution is not just happen-
ing in the United States but all over the
world, and if advanced computers are to
be built. technology must be used from
wherever it is found. If he is really against
non-American technology. then he will
also boycott the Radio Shack Model 100,
the AT&ET PC. and almost any computer
that uses 256K-byte RAM chips (a great
deal of which are made in Japan). A per-
son interested in the computer industry
cannot shut out a nation like Japan, which
has so much to offer us and the industry.
To restate and add to a quote by Mr. Nib-
belin: | hope the rest of the computer-
buying public will recognize this un-
American approach and express their
reaction at the computer-store purchase
counter, showing that they are not swayed
by where a product is from—rather. by
what substance it is made of.
DAVID ZIMMERMAN
Elizabeth, NJ

| am a software engineer at a major
defense corporation. Most of my work is
done on Digital Equipment Corporation
(DEC) super-minicomputers, although |
also work with military processors and a
number of different desktop computers
such as the IBM PC and the DEC Pro 350.
| also own an Apple Macintosh, the cute

(continued)



IMSI Presents PC Paintbrush

With PC Paintbrush, you'll now be
able to do things that you once only
dreamed about.

Because, like your dreams, you'll be
working with a palette of up to 256
vibrant colors and shades, depend-
ing on your color card.

And, as you'll notice, you'll also have
drawing tools, drop-down menus, and
a range of brush widths and shapes.
Plus your choice of mouse or joystick.

In addition to freeform drawing, you'll
be able to draw precise triangles,
rectangles, boxes, circles and ellipses.

You'll be able to cut, paste, and move
things around. Even enhance graphs,
text, and images from other programs
like Lotus 1-2-3, Microsoft Word,
and SuperCalc 3.

But don't stop with painting.

PC Paintbrush also gives you an
electronic type shop to work with.
Several fonts, from Olde English to
Computer. Each in seven styles
(boldface, italics, underline, etc.) and
seven sizes.

All of which makes it great for
designing everything from fliers and
report covers to greeting cards and
birthday banners. (For a wall-sized
work of art, just print sideways.)

The possibilities are endless. But the
best way to see for yourself is to see
for yourself. Get a demonstration at
your nearest computer store

Then, draw your own conclusions.

SOFTWARE PUBLISHERS  Inquiry 374

INTERNATIONAL MICROCOMPUTER SOF TWARE, INC
633 Fitth Avenue * San Rafael, CA 94901 - 415/454-7101

RUNS ON: IBM PC/compatibles,
and Corona PC, 192K
RAM. IBM PCjr., and
Mindset, 256K RAM.
HP 150, 320K RAM.
All require DOS 2.0 and
up and 1 drive.

MICE: Summagraphics, Mouse:
Systems, Microsoft.

JOYSTICKS: Any IBM compatible

GRAPHICS Amdek, Hercules, IBM,
CARDS: PCjr., Quadram, Scion,
Tecmar, STB, Paradise.

MONITOR: Color or black and white.

OUTPUT: Printers: IBM/Epson
graphics, Epson FX-80
and 100, MX 80 and 100,
IDS Non-Color, IDS
Prism Color, NEC 8023,
C-ltoh 8510, Okidata 8X
or 9X series, Radio
Shack CGP-220, Xerox
1770, PrintaColor
TC1040, Quadram
Quadijet, Transtar Color,
Diablo C150, Tektronix
4695, HP Thinkjet, Star
Micronics, Epson JX-80,
Data Products 8050,
IBM Color printer.
Plotters: HP 7475A and
7470A.

PC Paintbrush is a registered trademark of ZSOFT CORP.




GANGPRO-S8.......... $995.00

LETTERS

little machine everyone is so curious
about—the one without any documenta-
tion or software.

I must admit, Jerry Pournelle hit the nail
on the head when he said that many of
us who no longer consider ourselves “the
rest of us” have been attracted to this lit-
tle imp. Certainly the Macintosh is the
closest thing to a Xerox Star workstation
that one might hope to have on one's desk

at home. Oh sure. it could have been
cheaper, and it could use more memory.
And it obviously could use some more
software. But all these criticisms aside, one
must admit that it is without a doubt one
of the most innovative personal com-
puters ever introduced. It also has great
mass appeal because it's the first personal
computer that’s both fun and easy to use.

Personally, | don't feel the least bit in-

sulted using a computer that represents
information with pictures. Rather, [ am in-
trigued by these uncommon techniques.
The concepts alone merit one’s attention
whether they are the way of the future or
not. Witness however, DEC's latest prod-
uct announcement. the VAXstation 100
workstation, with its bit-mapped graphics.
multiple windows, pop-up menus, use of
icons, and even a mouse.

The Macintosh presents a whole new set

GET UP THE RAMP

WITH
OUR

R eliability

A ttordability
Maintainability
P rogram

EE/EPROM PROGRAMMERS & UV ERASERS

Choose from our Stand Alone, Intelligent, RS-232 units.
COMPATIBLE WITH ANY COMPUTER OR TERMINAL.

UV ERASERS

High throughput Gang 8 EPROMS with the
tast Algorithm Optional S12K butter.
Programs ALL 24 pin & 28 pin EPROMS.
Other units to gang 24 EPROMS

PROMPRO-8 ......... . $689.00
Powerful commands, easy communi-
cations, 128/256K butter. Alpha Display.
Simulation and Keypad option. Programs
ALL EPROMS & MPU's.

PROMPRO-7 ..........$489.00
32K RAM butter, ideal for programming

8748, 8749, other Intel MPU’s and 16K 128K
EPROMS.

BIPOLAR & PAL Programmers...Call!

TELEX 383 142

L IBM PC
5 TEXTRONIX8002 6 COMMODORE®4 7. TRS-80 COLOR 8 FLEX

ECONOMY MODEL QUV-T8/1....$49.95
Erases over 15 EPROMS, Plastic case.

INDUSTRIAL QUV-T8/2N......... $68.95

Metal case, UV indicator, fray. erases over 15
EPROMS in 15 minutes.

INDUSTRIAL QUV-T8/2T......... §97.50
With 60 minute timer and satety switch.
INDUSTRIALQUV-T8/Z.......... $124 95

Fast Eraser, 15 EPROMS in 7 minutes. 30 EPROMS
in 15 minutes.

PRODUCTIONUNIT............. $149.95
Model: ULTRA-LITE™. Erases 50 EPROMS in
15 minutes.
roLrree 1-800-EE1-PROM
(331:7766)  FLORIDA (305) 974-0967

AVAILABLE SOFTWARE DRIVERS
2 APPLE DT 3 Inte)-MDS

4. CPM

olGf1[djn

LOGICAL DEVICES, INC.

DEPT. 6, 1321-E N.W. 65th PLACE ' FT. LAUDERDALE, FL 33309

DISTRIBUTORS INQUIRY WELCOME

of concepts to the personal computer user
in its man-machine interface. It is a com-
puter that people want to try. It is a desk-
top productivity tool that anyone can use.
I won't argue that without application soft-
ware there is not much you can do with
it. But software will come. There is always
a learning curve associated with doing
something completely new, so it may take
a little longer to develop Macintosh soft-
ware than if you were simply porting soft-
ware to yet another IBM semicompatible.

| believe, however, that Apple may have
one problem with this wonderful ma-
chine—~Apple's image. Apple's designers
have always enjoyed the image as the
wonder boys of the personal computer in-
dustry. and this is true now more than
ever. However, this image will make it dif-
ficult for Apple and others to convince the
corporate powers of many large and con-
servative companies that the Apple
Macintosh is the desktop computer their
employees really need. After all, the
“three-letter” machines they now have on
their desks have been quite an improve-
ment over nothing at all.

If I can find any fault with Apple. | must
say that | don't believe they are giving the

‘basement programmer” enough support.
Surely they are in need of application soft-
ware for this new product. Yet by relying
only on the proven vendors, | feel they are
ignoring the history of the personal com-
puter software industry. Many of the soft-
ware vendors Apple now considers a
good risk started in their basements with
just a computer and a unique idea. Also,
it seems that most small software com-
panies are good for only one or two really
innovative products.

I don't fault Apple in its goal of secur-
ing a solid base of established software
products for the Macintosh. This is critical
to the Mac's success. However, Apple and
the rest of the personal computer industry
must not forget the yet-unknown software
designers, as these people, unpressured
to produce new products, will continue to
be key innovators in the industry.

T. M. NICHOLSON

St. Louis, MO =

+— Inquiry 206



FIXES AND UPDATES

Solution Doesn’t Wash

T.I. Higgins felt that he could improve
upon Martin Janzen's solution to the dif-
ficulties that pop up when disabling/en-
abling interrupts during critical sections of
code on the early versions of the IBM PC
with defective 8088 firmware. (See “Bug
in Early 8088 Arises Later, Reader and
Author Explain Fix.” July 1984 BYTE, page
38.) According to Mr. Janzen, who devised

microprocessors uses the sequence lahf/sahf.

dev__strategy:
; switch to local stack
laht
cli
mov
mov

spsave,sp
sssave,ss
mov bx,.cs

mov  ss,bx

mov sp,offset stkbot
sahf

lahf

cli

mov ss,sssav
mov sp,spsav
sahf

ret

m

Listing A: Mr. Higgins’s solution for the disablinglenabling problem in early 8088

; switch back to DOS's stack

e e e s e |

the fix, Mr. Higgins's touch-up will not
work.

In the original discussion. Messrs.
Roskos and Janzen concluded that pushf/
cli/popf would work for most applications
and, when using a stack switch. that the
code needed to be analyzed before cli/sti
could be added to the program.

Mr. Higgins, however, saw another op-

, save flags in register AH

; disable interrupts

; save DOS's stack pointer
;... and stack segment regs

; set up a local stack in

, ... this code segment

;. bottom of local stack

; restore flags to previous status

; save flags in AH

; disable interrupts

; restore DOS's stack segment

; ... and stack pointer

; restore flags to previous status

criticalsection:
pushf
pop ax
cli

push ax
popf

Listing B: Save and restore the entire flags register with this program.

;push flags register onto stack
;save flags in an unused register
;disable interrupts

;switch to local stack as before

;put the old flags on stack
;restore contents of flags register

tion for the stack switch: why not use
lahf/sahf? If another register. perhaps BX,
were available, you could save and restore
the flags without analyzing the code and
inserting clifsti instructions. Mr. Higgins's
suggestion is shown here in listing A.

Mr. Janzen reports that, unfortunately,
the lahf and sahf instructions cannot sur-
found critical sections of code, temporari-
ly disable interrupts, and then restore the
interrupt flag to its previous value.

“The lahf and sahf instructions . .. do
not do this. They appear to have been in-
cluded in the 8086 instruction set to make
it easier to convert existing 8080 pro-
grams.”

Writes Mr. Janzen: “These instructions
transfer the lower 8 bits of the 8086 flags
register to and from an AH register. The
interrupt flag is one of the upper 8 bits
and is not affected by the lahf and sahf
instructions. Therefore, the sequence of in-
structions [suggested by| Mr. Higgins will
leave interrupts disabled, rather than
restoring the flag”

The pushf/cli sequence suggested by Mr.
Roskos is endorsed by Mr. Janzen when
it is used for surrounding any critical sec-
tions that do not move the stack. If you
have a block of code that you know is a
part of a routine that runs with interrupts
enabled, Mr. Janzen recommends you use
clifsti. If you don't know which way to go.
he suggests saving and restoring the en-
tire flags register with the program in
listing B.

Carrol! Touch Technology
Relocates

Ann Marett, marketing communications
manager for Carroll Touch Technology.
wrote to say that her company has re-
located since it was mentioned in a
System Review in the July 1984 BYTE. (See
“The Sage Il and Sage IV Computers.’ by
Allen Munro, page 235.)

The correct address for Carroll Touch
Technology is POB 1309, Round Rock, TX
78680. The telephone number is (512)
244-3500.

{continued)
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MINORITY
HI-TECH
INDUSTRIES

1-800-428-7979
Call on Other Items Not Listed

PRINTERS/MODEMS/PLOTTERS

Epson

All Models

Enter

Sweet-P 6 Pen Plotter
Inforunner

Riteman Blue Plus 140 CPS IBM . .
Riteman Plus 120 CPS

Riteman 15 160 CPS

Anchor

Express (100% Hayes)
Legend ...

Hayes

Smartmodem 1200
Smartmodem 12008
Novation

Smart Cat Plus 2400

Smart Cat Plus 1200 W/Mite
Apple Catil

103/212 Smart Cal

MONITORS
ADYICK 51555, 55 iwr5 cu §o b imviaieboiden -

Taxan

12" Amber (Composite)

12 A (IBM) 122

12 RGB W/Grn Switch (IBM)

Special
12" Amber (Composite)

DISKETTES Qty 100

MF1 3% (MAG-HP)
MD2HD (IBM-AT)

COMPUTERS/CARDS

NEC

PC-7401A Computer
PC-8201A Computer
PC-8201A-90 Battery Pack 1
PC-8206A32KRam .................
PC-8271A AC Adapter ... ..

Paradise
Modular Graphics Card
MGC Plus A & B Module ..

SOFTWARE
Enable

Micropro
WSPro.....
WS 2000

MINORITY HI-TECH INDUSTRIES
5021 N. 20th Street, #10261
Phoenix, Arizona 85064

Other Information: (602) 890-0596

* WE BUY *
| SURPLUS GOODS |t
) L .

Prices reflect 3-5% Cash Discount. Shipping on most items
$3.00. Prices and availability subject to change without
notice. Send cashier's check or money order All
other checks delay shipping 2 weeks. ADD #185
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FIXES AND UPDATES

Patch Now Quilt

90000000008 0000000000000000 600008600 000000000000008000000ss0EEIENsacnessssscsssnssacs

A trio of program lines were inadvertent-
ly omitted from listing 1. the type-
justification patch. in the September 1984
Fixes and Updates (page 33). (See "Patch

Justifies Model 100 Type!') Add the lines
in listing C to the program.

Our thanks to Frederick Crane of lowa
City. lowa. for catching this bug.

Listing C: A patch to the Model 100 type-justification program.
302 FOR Q=VTOR -L + 1:IF LEN(PR$)> =R-L+ 1 THEN 314

314 IF RIGHT$(PR$,1) =" "THENPR$ = LEFT$(PR$,LEN(PR$) - 1:GOTO302
315 IF LEN(PR$)>R - L + 1TTHENPR$ = RIGHT$(PR$,LEN(PR$) - 1):GOTO315

Bugs in RealTime Graphics

840800000000 00000000080800000000000000000000000000000080000000000000000000sss0sOsTS

Marcus Newton found a few bugs in listing
1 in his "RealTime 3-D Graphics for Micro-
computers” (September 1984, page 251).

Make the following changes on page
256: delete the comma after POP DS and
change MOV AX, to MOV AX,; ' (note
that there are two spaces between the

single quotation marks).

On page 272, change MOV AL, to MOV
AL, ' (one space between the single
quotation marks). Substitute CMPAL,"." for
CMPAL,".

On page 270. replace the lines around
the label PER70 with listing D.

the September 1984 BYTE.

Listing D: Apply this patch around the label PER70 in Marcus Newtor's program in

ADD H,AX H = ZX*X+2Y'Y+Z22°2

MOV AXH

CALL  INORM ;BX STILL = SQRT Q

CMP AX,CCLIP

JLE PER9S0 ;POINT NOT IN FRONT OF CAMERA
PER70: TEST P,OFH

JZ PER80 ;TRUE PERSPECTIVE
PER75. MOV BX.H
PER80: MOV, AX |

CALL INORM

MOV I,AX | = NORM*I/BX

MOV AXJ

CALL INORM

MOV J AX J = NORM*J/BX

CALL PLOT :PLOT PIXEL OR DRAW VECTOR

Bang Is Dud Symbolic Changes

0000000000000 ss00s0000000000000sc0ns0se

Pat McHargue wrote to tell us that an error
mars Dick Pountain’s listing in the August
1984 BYTE UK. (See “Microcomputer
Design.” page 361.) The process bang. as
defined in listing | on page 364, is incor-
rect. At present, it does not print
"WHAM!" on the screen:; rather it outputs
'HM:" The correct definition is presented
here in listing E.

Listing E: Corrections to the process bang.

PROC bang (CHAN send) =
DEF bang.word = “WHAM! "
SEQ i = (1 FOR bang.word[BYTE 0]
send ! bang.word(BYTE i]:

®esese00000000000000000000000000s0000 0.

Dr. Michael W. Ecker found a bug in the
sample animation program that accom-
panies Bill Sudbrink's review of the Sanyo
MBC 550 microcomputer (August 1984,
page 270).

In listing 1 (page 282). change the
greater-than symbol (>) in line 150 to a
lessthan symbol (<), otherwise the down-
arrow key will not function as intended.

Book Gets Wrong Name

eteves0s0000000000000s000000800000000000

In the August Fixes and Updates section.
we inadvertently misstated the name of
one of Scot Kamins's books (on page 40).
The correct name is Apple Backpack.m



What’ the best recommendation
you can make when you're asked
about business graphics?

The Business
Professional Plotter
fromHewlett-Packard
—The 6-Pen HP 7475A

Today, business professionals are
more aware of the vital importance
of business graphics to their success.
Tomorrow, they may ask for your recom-
mendation. Here’s some important information
that will help. Tell them. ..

Make a first impression that lasts

Truly impressive graphic presentations can create a first
impression of quality and professionalism that lasts and
lasts. The way you present your information can be equally
as important as the information you're presenting. And that’s
where the HP 7475A Business Professional Plotter lets your pro-
fessionalism shine through.

Standards unsurpassed in the plotter business

The technical standards of the HP 7475A have no equal for produc-
ing quality graphics. With a resolution of one-thousandth-of-an-
inch, curved lines are smooth, not jagged, and straight lines are
consistently straight. Its exceptional repeatability (the ability of a
pen to return precisely to a given point) assures that intersecting
lines and circular shapes will meet exactly

Compatible with almost any personal computer
in your office and supported on today’s most
popular graphics software packages

The HP 7475A quickly “makes friends” with most of the personal
computers you may already have in your office, including IBM®,
Apple™, and Compaq™— as well as a host of HP computers. You
even have a choice of many off-the-shelf software packages, such
as Lotus 1-2-3™and Symphony™, that give you “first-day” produc-
tivity with the HP 7475A.

Your Choice: 2 media sizes

While most professional business applications will be satisfied
with standard 8% x 11'’ paper or transparencies, the HP 7475A
adds the capability of plotting on larger 11 x 17’' media, too.

The cost? Surprisingly affordable

The HP 7475A Business Professional Plotter is an amazingly afford-
able $1895. When you consider the high cost of having your graphics
prepared by an outside service, you'll find the return on your invest-
ment is almost immediate.

1-2-3 and Symphony are trademarks of Lotus Development Corporation

Inquiry 389

Another choice:
HP’s low-cost,
high performance
Personal Computer
Plotter

For the “business on a budget,’ you
may also want a look at our 2-pen
Personal Computer Plotter, the HP
7470A. Its low-cost (only $1095) is as
remarkable as the quality of its plots. With
many of the same features as the HP 7475A,
the HP 7470A plots on media up to 8% x 11! It
stores and caps two-pens, and you can easily change
the pens for multi-color plotting.

Send for your FREE “Better Presentations
Package” today!

For a FREE sample plot, overhead transparency, and more details,
mail the coupon below. We'll also enclose a list of graphics software

packages you can use right “off-the-shelf”
toll-free 800-FOR-HPPC. (ﬁF]
1101404

r————————————————--——-—1

For the name of your nearest

Hewlett-Packard dealer, call HEWLETT

PACKARD

: YES! I want to make the most informed business graphics :
recommendation I can. Please send me your FREE “Better
| Presentation Package;" so I can learn more about the HP 7475A |
I Business Professional Plotter and the HP 7470A Personal |
| Computer Plotter. I understand I will receive this valuable |
| package without cost or obligation. |
: Name Title :
: Company :
I Address :
] City, State & Zip 1
: Phone Number ( ) :
: My computer is :
| Send to: Hewlett-Packard, 16399 W. Bernardo Drive, |
I San Diego, CA 92127-1899 |
|L Attn: Marketing Communications ] |
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PLANTFALL
U
N

SEASTALNER

AND NOW FOR SOMETHING

Incomplete yes.

INCOMPLETELY DIFFERENT:

you have hundreds, even

But it’s not just because | thousands of alternat]ves
wet’re alwayt s brin, gmthg ?I":lf every _sttep. Ix:ifact,t an
out new stories in the ocom interactive story
Infocom interactive fic- | is roughly the length of
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. asure and your life. p: split as you 8. > .

o Good luck! . well, N
Infocom work of fiction you'T o out Maybe, Because they're stories
can never be complete until you  with surprising twists, unique that grow out of your imagination.
become a part of it. characters (many of whom Find out what it’s like to get

You see, as hard as we work at
perfecting our stories, we always
leave out one essential element—
the main character. And that’s
where you enter in.

Once you’ve got Infocom’s
interactive fiction in your
computer, you experience
something akin to waking up
inside a novel. You find yourself
at the center of an exciting plot
that continually challenges you

Inquiry 169

possess extraordinarily developed
personalities), and original, logical,
often hilarious puzzles. Communi-
cation is carried on in the same
way as it is in a novel—in prose.
And interaction is easy—you type
in full English sentences.

But there is this key differ-
ence between our tales and
conventional novels: Infocom’s
interactive fiction is active, not
passive. The course of events is
shaped by the actions you choose
to take. And you enjoy enormous
freedom in your choice of actions—

inside a story. Get one from
Infocom. Because with Infocom’s
interactive fiction, there’s room
for you on every disk.

INFOCOM

Infocom, Inc., 55 Wheeler Street, Cambridge, MA 02138

For : Apple I1, Atari, Commodore 64, CP/M8", DECnute
DEC Rainbow, DEC RT-11, IBM PC* and PCjr, KAYPRO
NS-DOS 2.0° NEC APC, NEC PC-8000, Os| 2000,
T1 Professional, T1 99/4A, TRS-80 Models [ and lll

*Use the [BM PC version for your Compaq, and the MS-DOS 2.0
version for your Wang or Mindset.

CUTTHROATS and SUSPECT are trademarks of Infocom, Inc.
THE HITCHHIKER'S GUIDE TO THE GALAXY s a trademark
of Douglas Adams.
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Is Your PG
Buried By

Floppy Disk
Back-Up?

Dig Out
With Model 70 PC
Cartridge Tape System

Digi-Data’s Model 70 PC cartridge tape system lets you back-up your
PC’s Winchester drive without getting buried in floppies. One cartridge
holds 16.5 Mbytes of data, more than you can put on 51 floppy disks!
And you can back-up your 10 Mbyte PC XT® drive in less than 15 min-
utes of unattended operation. That is a small fraction of the time it
would take with the PC’s floppy, with-you standing there changing
disks.

Our file-oriented structure makes it possible for you to back-up
only what has to be changed on your disk. That saves still more time
and storage capacity.

70 PC comes ready to run on your IBM PC XT and most compati-
bles like Compaq, Columbia Data Products and Eagle. Complete with
controller board, driver software and cables.

Digi-Data’s products also include 1/2 inch and V/a inch start/stop
and streaming drives and systems.

Inquiry 105

DIGI-DATA
& 'd CORPORATION

[ 6. .. First In Value

8580 Dorsey Run Road
Jessup, MD 20794
(301) 498-0200 Telex 87580

In Europe contact:

DIGI-DATALTD

Unit 4

Kings Grove
Maidenhead, Berkshire
England SL6 4DP

Tel. 0628-29555-6
Telex 847720

® PC XT is a registered trademark
of IBM Corporation
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Texas Instruments Adds Briefcase Portable
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Rolm Unveils Computer/Telephone Systems

Rolm has introduced two
new systems combining
personal computers with
Rolm telephone systems.
Cedar is a complete IBM
PC-compatible computer
and multiline digital
telephone, and Juniper is a
telephone attachment for
the IBM PC. Both systems
can only be used by com-
panies that have Rolm's CBX
private branch exchange
(PBX). Both can emulate
DEC or IBM terminals to ac-
cess mainframes.

Cedar includes a multiline
digital telephone, a speaker-
phone. an IBM-compatible
personal computer. and
communications hardware
and software allowing com-
munications over internal
phone lines at up to 19,200
bps. Cedar and juniper can
also access modems at-

he briefcase-size Pro-

Lite portable computer
is compatible with Texas In-
struments’ Professional Com-
puter. Pro-Lite includes one
720K-byte 3%-inch floppy-
disk drive, an 80C88 micro-
processor, an 80-column by
25-line liquid-crystal display,
and 256K bytes of memory,
expandable to 768K.

Two internal expansion
slots can be used for a
300-bps modem, an external
color monitor interface, an
RS-232C interface, or a
“solid-state software” ROM
card. A second 3%-inch disk
drive and an eight-hour bat-
tery pack are available as
external expansion options
and attach to the rear of the
Pro-Lite. An optional inter-

tached to the CBX system to
communicate with the out-
side world. The system in-
cludes 512K bytes of
memory, two 5Y%-inch disk
drives, a 9-inch monitor, and
MS-DOS 2.11

Juniper consists of an

adapter board for the IBM
PC. software, and a multiline
digital telephone with a two-
way speakerphone. It re-
quires an IBM PC with 256K
bytes of memory.

Cedar is priced at $4995,
and Juniper is $1495. In

face cable allows the Pro-
Lite to be linked to any MS-
DOS computer to transfer
files; the Pro-Lite can
emulate an external disk
drive to simplify file
transfers.

Without the battery pack,
the Pro-Lite weighs 10.5
pounds with one disk drive
or 13.5 pounds with both
drives. The Pro-Lite will be
available this month through
national account direct sales
and value-added resellers
for $2995; TI will make it
available through retail chan-
nels at a later date. Contact
Texas Instruments Inc.. Data
Systems Group, POB
809063, Dallas, TX 75380
9063, (800) 527-3500.
Inquiry 540.

quantities of 100, the prices
are $4245 and $1360, re-
spectively. Contact Rolm
Corp.. 4900 OId Ironsides
Dr.. Santa Clara, CA 95054,
{408) 986-1000.

Inquiry 541.

(continued)
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WHAT'S NEW

Okidata Introduces $268 Color Printer

kimate 20 from Okidata

combines thermal-
transfer and dot-matrix tech-
nologies in a $268 full-color
printer. Its 24-pin square-dot
print head can produce a
resolution of up to 144 by
144 dots per inch. Okidata
says the Okimate 20 can
print more than 100 dif-
ferent shades by mixing the
four ribbon colors. The
thermal-transfer technology
doesn't require special ther-
mal paper—it can print on
plain paper. letterhead. or
overhead transparencies.

The Okimate 20 also in-
cludes either a parallel or
serial "Plug ‘N Print” inter-
face, which means the
printer can be used with
most personal computers. It
can print 80 characters per
second (cps) in draft mode.
or 40 cps in letter-quality
mode.

For more information. con-
tact Okidata. 532 Fellowship
Rd.. Mt. Laurel. N 08054
{609) 235-2600
Inquiry 542,

PC-Compatible Seequa Cobra Features 16-bit Expansion Bus
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he Seequa Cobra is an

IBM PC-compatible
computer with an extended
PC AT-compatible 16-bit ex-
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pansion bus. The Cobra
uses an 8086 processor with
a clock speed of 8 MHz.
switchable to the standard

IBM PC rate of 4.77 MHz.

Seequa says another func-
tion of the 16-bit hardware
bus is to produce a flicker-
free image for the Cobra's
color-graphics display.

In addition to the 8086
the Cobra features a Z80
processor, 256K bytes of
memory. one 5Y%-inch floppy
disk. a 10-megabyte hard
disk. a clock/calendar. and
parallel and serial ports.
Seequa bundles WordStar
SuperCalc. and a number of
other programs with the
Cobra.

Seequa plans to release
the Cobra in March for
$4995 without a monitor
Contact Seequa Computer
Corp.. 8305 Telegraph Rd
Odenton. MD 21113. (301)
672-3600
Inquiry 544.

Video for the Mac
entaur Technologies
has introduced a solid-

state, compressed-circuitry.

video-output device for the

Macintosh. The Mentaur

Composite Video Adaptor

provides a composite video

signal of the Macintosh
screen through a built-in,
standard BNC connector

This lets the operator use

the Macintosh with large-

screen video projectors and
monitors for business or
educational applications.
The Mentaur CVA installs
with no soldering. wire
splicing. or mounting
hardware. Illustrated
instructions are included.

This device eliminates the

need for hard-wire modifi-

cations and interface units.
Documentation includes

projector and monitor

manufacturer information

The Mentaur CVA lists for

$199.95. Contact Mentaur

Technologies, POB 1467. San

Marcos, TX 78666. (512)

396-1565.

Inquiry 543.

Juki Announces $299
Daisy-Wheel Printer

he Juki 6000 is a
portable letter-quality

printer that uses standard
daisy-wheel print elements
and ribbons. The printer
weighs about 13 pounds
and measures 16 by 9% by
52 inches. It prints at a
speed of 10 characters per
second on paper up to 9
inches wide

The Juki 6000 is available
with either serial or parallel
interfaces and can print at
10. 12, or 15 characters per
inch using any Diablo-type
daisy wheel

List price of the Juki 6000
is $299. Contact Juki
Industries of America. 299
Market St.. Saddle Brook. NJ
07662. {201) 368-3666
Inquiry 545.

(continued)



Available for the IBM PC, AT, XT, jr,” and true compatibles

GOT YOUR
SIDEKICK YET?

The Super Organizer

Whenever you're using your
computer . . . from start to finish of
your session Sidekick™ will be there
... ready to serve. And it's as lightning-
fast and compact as only Borland knows
how to make it.

There's a notepad that has a full- | .
screen editor that can time and date
stamp your notes, and then save them to I3

disk. You can even pull information into

the notepad directly from the screen of o k' ‘
your “underlying” software. .

Suppose you're working in Lotus and 4039:23 Y/ W‘\?A y OFFER

: ; & g3’ oF wateria pUCTOR

the phone suddenly rings. Give your Sidekick st INTRO
a call and it pops right up over Lotus with “&d\,epg\ms w
the notepad you need. Or an appointment Balaries
calendar . . . one you can never misplace. ‘ °

What if you need to do a quick calcula- a
tion? A keystroke Instantly brings up the cal- A proteced ¥e©
culator And the results of your calculations . aderneat v dv;\i
can even be transferred to your “underlying” running YT o thavsbeen BT e, that's

y 8 see 4a r righ

software. you can een. ON the uppe

Need to make a phone call? Up pops your O™ sckfcﬂcu\aw"-

personal phone directory. Type in the name you Sideldc ‘!5
want . . . and Sidekick jumps right to the phone or jot down a note, ]
number. Another keystroke, and the phone is then you need Sidekick, too. i
automatically dialed for you ** **Only uith Hayes Smartmodem and compatibl 3 )
There’s lots more, too. You can move the Sidekick N

windows anywhere on the screen you like. And you can have ~ WHETHER YOU'RE RUNNING '
.
as 'l'l'n“");]ol“ Scmsg ‘“fa ﬁgcehasfyoxl‘qe;d Tf‘here's even an LOTUS, WORDSTAR, dBASE OR WHATEVER . . .
on-line help window for of Sidekick's features.
We designed it because we needed it. If you've JUST A KEYSTROKE b
ever been writing a report and needed AND A SIDEKICK WINDOW - W/
t0 do a quick calculation, OPENS . .. - ",%
b MOELSE UG, * A CALCULATOR * AN AUTO DIALER Ny
GET SIDEKICK. YOU'LL SOON o A NOTEPAD * A PHONE DIRECTORY o

O s o o s 4

YOU CAN ORDER YOUR COPY OF SIDEKICK™ TODAY!

(lines open 24 hours, 7 days a week) Dealer Distributor Inquiries Welcome 408-438-8400 Inquiry 42
SIDEKICK™ $49.95 Please be sure your computer is an IBM PC, AT, XT, jr, or 5
Non-copy protected true compatible! ! i,__-"
Version: $79.95 NAME .
i . N h I i o
Pl Saoanns e ) (20 B BORIAND
hec oney Order
VISA O MasterCard O CITY/STATE/ZIP |NTERNAT|ONAL
Card # ) TELEPHONE Borland International

Expiration Date California residents ade 6% sales tax. Outside U.S.A. add $15.00. (if outside of 4113 Scotts Va"e,y D"Ye
p U.S.A. payment must be by bank draft payable in the U.S. and in U.S. doliars) ~ Scotts Valley, California 95066
°PC . runs nowcopy protecied version ondy Sorry, no C.0.D. or Purchase Orders. gis  VELEX: 172373



WHAT'S NEW

Device for Macintosh Uses Removable 5-Megabyte Cartridges

l omega has introduced a
5-megabyte version of its
Bernoulli Box for the Apple
Macintosh. The Bernoulli
Box uses removable car-

tridges that contain
floppy-disk-like media with
an average access time of
50 milliseconds.

jomega also makes 10-

and 20-megabyte versions of
the Bernoulli Box for the
iBM PC and compatibles:
the Mac Bernoulli Box is not
compatible with the IBM
version. Mac Bernoulli Box
cartridges can be exchanged
with any other Macintosh,
however, allowing transfer of
large quantities of data on a
single disk. The 5-megabyte
cartridges are physically
smaller than the 10- and
20-megabyte cartridges.

The Mac Bernoulli Box
costs $1895; cartridges are
$65 each. For further infor-
mation, contact lomega
Corp.. 4646 South 1500 W,
Ogden, UT 84404, (801)
399-2171.

Inquiry 346.

Thesys Offers 5-Megabyte RAM Expansion System for $3495

F astfile stores up to 5
megabytes of data in a
stand-alone device with an
access time of less than 250
nanoseconds. Fastfile uses
256K-byte RAMs and fea-
tures an uninterruptible
power supply to prevent
loss of data. Also included
are an expansion card for
the IBM PC and software for

print spooling and disk
caching. While Fastfile will
speed up ordinary PC ap-
plications, the company
stresses that it can also be
used to improve the perfor-
mance of a local-area net-
work.

Fastfile will be available
for the 1BM PC in January.
according to the manufac-

turer. It measures 5.3 by 9.7
by 12.4 inches. Fastfile will
cost $1795 with 1.5 mega-
bytes, $2795 with 3 mega-
bytes, and $3495 with 5
megabytes. Contact Thesys
Memory Products Corp..
7345 East Acoma Dr.,
Scottsdale, AZ 85260, (602)
991-7356.

Inquiry 347.

Whitechapel Workstation Displays 1024 by 800 Pixels

W hitechapel Computer
Works' graphics work-
station has a resolution of
1024 by 800 using the Na-
tional Semiconductor 32016
processor. The MG-1 in-
cludes 512K bytes of mem-
ory, a 10-, 22-, or
45-megabyte hard disk, an
800K-byte 54-inch floppy-
disk drive. a high-resolution
display, a mouse, and the
Genix operating system.
Main memory can be ex-
panded to 4 megabytes.

Its UNIX-based operating
system and optional
Ethernet link are designed
to enhance the system's
usefulness in computer-
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aided design and engineer-
ing and scientific
applications.

The MG-1 is about $6975
with a 10- megabyte hard

disk, $8250 with a 22-mega-
byte hard disk. and $9500
with a 45- megabyte hard
disk. Contact Whitechapel
Computer Works Ltd., 75

HyperDrive
Internal Hard Disk
for the Macintosh

General Computer Com-
pany has introduced
HyperDrive, a hardware ex-
pansion for Apple’s Macin-
tosh computer combining a
512K-byte memory upgrade
and an internal 10-megabyte
hard-disk drive. The com-
pany connects the Hyper-
Drive's logic board directly
to the Macintosh's main cir-
cuit board and fits the disk
drive inside the computer.
Users can boot from either
the floppy or the hard disk.
Both Macintosh serial ports
remain free for modems.
printers, or network use.
Software is included to par-
tition the hard disk into
many virtual disks, which are
automatically resized to ac-
commodate the user's files.
Hyperdrive will be avail-
able this month for $2795;
for Macintoshes already
equipped with 512K bytes of
RAM, the price is $2195. For
more information. contact
General Computer Corp..
215 First St., Cambridge, MA
02142, (800) 422-0101; in
Massachusetts, (617)
492-5500.
Inquiry 548.

Whitechapel Rd.. London El
1DV, England. tel:
01-377-8680: from the US..
011-44-1-377-8680.

Inquiry 549.

Gifford MC-186 Expands to Multiuser MS-DOS System

ifford Computer Sys-

tems MC-186 uses both
80186 and Z80H processors
to support up to eight users.
The MC-186 uses Multiuser
Concurrent DOS, based on
Digital Research’s Concurrent
DOS, which enables each
user to run four applications
concurrently. The MC-186
can be attached to an ARC-

NET-compatible DR Net net-
work to link with up to 255
other MC-DOS computers.
The MC-186 includes one
megabyte of RAM. a 23-,
44-, or 62-megabyte hard
disk. a 1.2-megabyte floppy-
disk drive, 10 serial ports,
and a single parallel port.
Other features are a clock/
calendar. a diagnostic

EPROM. and an optional
network controller board.
With a 44-megabyte hard
disk. the system costs
$13,700.

Contact Gifford Computer
Systems. 2446 Verna Court,
San Leandro. CA 94577,
(415) 895-0798.

Inquiry 550.
(continued)



NEW PRODUCT NEWS
FROM TELETEK

Systemaster Il. Responding to
market demand for speed and in-
creased versatility, Teletek is proud
to announce the availability of the
next generation in 8-bit technology
— the new Systemaster 1! The
Systemaster |l will offer two CPU
options, either a Z80B running

at 6 MHz or a Z80H running at

8 MHz, 128K of parity checked
RAM, two RS232 serial ports with
on-board drivers (no paddle

SBC 86/87. As the name indi-
cates, Teletek’s new 16-bit slave
board has an Intel 8086 CPU with
an 8087 math co-processor op-
tion. This new board will provide
either 128K or 512K of parity
checked RAM. Two serial ports
are provided with individually
programmable baud rates. One
Centronics-compatible parallel
port is provided. When teamed up
with Systemaster Il under TurboDOS

Teletek Z-150 MB. Teletek is
the first to offer a RAM expansion
board designed specifically for the
Z-150/Z-160 from Zenith. The
Teletek Z-150 MB is expandable
from 64K to 384K. Bring your
Z-150 up to its full potential by
adding 320K of parity checked
RAM (or your IBM PC, Columbia,
Compaq, Corona, Eagle, or Seequa
to their full potential). The Teletek
Z-150 MB optionally provides

1.3, this 5SMHz or 8MHz multi-
user, multi-processing, combina-
tion cannot be beat in speed or
feature flexibility!

a game port for use when your
portable goes home or a clock/
calendar with battery backup!

Evaluate the Systemaster I, SBC
8687 or Teletek Z-150 MB for
30 days under Teletek’s Eval-
uation Program. A
money-back guarantee
is provided if not com-
pletely satisfied! All
Teletek products carry
RE% a 3-year warranty.
(Specifications subject to

boards required), two parallel
ports, or optional SCSI or IEEE-488
port. The WD floppy disk control-
ler will simultaneously handle

8” and 54" drives. A Zilog Z-80
DMA controller will provide in-
stant communications over the bus
between master
and slave. Add
to the DMA
capability a true
dedicated inter-
rupt controller

i -
ETELETEKl TIMES g/

NEW! SBC 86/87

for both on- - change without
board and SYSTE M A notice.)
bus functions, ER H /
and the re- 128K, 6/ 8MH; ' 4
B T
sult is un- e .
precedented "I—MZ _150 MB
performance. o

Systemaster Il will run under
CP/M 3.0 or TurboDOS 1.3, and
fully utilize the bank switching
features of these operating systems.

TELETEK

4600 Pell Drive
Sacramento, CA 95838
(916) 920-4600
Telex #4991834

Answer back — Teletek
Inquiry 349

'~\ .

Yes

I'm im’erede(?\

in information N
regarding:

O Systemaster 1l

[ s8C 86/87 [JZ-150 MB
(] Evaluation Program

[J Teletek’s S-100 Board Line

Name
Company
Address




WHAT'S NEW

Networking Operating System for IBM PC

aterloo Port is a net-

working operating sys-
tem for IBM personal com-
puters and compatibles. Ac-
cording to the manufacturer,
Port users can run such ap-
plications as Lotus 1-2-3,
WordStar, MultiMate, dBASE
Il and Advanced BASIC
using PC-DOS 2.1 as a
guest operating system’
under Port. Port also in-
cludes a built-in Text Editor
and Text Formatter. Port
allows several tasks to ex-
ecute concurrently: they can
be displayed as separate on-
screen windows or can be
hidden from view until
selected.

Port uses icons and “of-
fices" for each application
function; selections can be
made using the keyboard or

an optional mouse. With
Port. network users can
share printers and other pe-
ripherals. Diskless work-
stations can download soft-

MicroPro Enhances WordStar
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icroPros WordStar

2000 adds a number
of features to its popular
WordStar word-processing
program. Some of the en-
hancements are an Undo
command to restore deleted
text, use of windows to view
up to three documents si-
multaneously. user-definable
function keys. a “keystroke
glossary” for frequently
typed text or command se-
quences, footnoting. spelling

wn g
 ATabs aed margins
Alocate text
ext lecate

| “Backs
“Curser
| ~options

AC meaas
L e 1

correction, proportional
spacing. and on-screen bold-
facing. underlining. center-
ing. and pagination.

WordStar 2000 also in-
cludes some spreadsheet
and database features. It
can perform calculations
within a document. sort lists
of text or numbers, and
merge data into letters for
customized mailings.

A separate version, called
WordStar 2000 Plus, adds

Gl |
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Prist edhasceseats |_
Dosone e |
“Tey glossary
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ware, including the operat-
ing system. through the
network.

Waterloo Port also allows
users to access mainframe

telecommunications, a mail-
ing list database program,
and indexing and table of
contents capabilities.

WordStar 2000 requires an
IBM PC or compatible with
PC-DOS 2.0 or later. 256K
bytes of memory. and two
double-sided disk drives; a
hard disk is recommended.
WordStar 2000 Plus requires
a Hayes Smartmodem or
compatible modem to use
the telecommunications

computers through the net-
work. Port includes its own
development system and
programming language to
develop network-based soft-
ware. Processes can pass
messages to each other
through the network. en-
abling real-time multiuser
applications to be devel-
oped.

Software and hardware to
convert an IBM PC into a
Waterloo Port software
server is $1540. Workstations
can be added to the net-
work with a $920 software/
hardware package. For more
information, contact Water-
loo Microsystems Inc.. 175
Columbia St. W. Waterloo,
Ontario N2L 5Z5. Canada,
(519) 884-3141
Inquiry 551.

features.

WordStar 2000 is $495;
WordStar 2000 Plus is $595
Current WordStar owners
can upgrade to WordStar
2000 for $250 or WordStar
2000 Plus for $350. For
more information, contact
MicroPro International Corp..
33 San Pablo Ave., San
Rafael, CA 94903, (415)
499-1200.

Inquiry 552.
(continued on page 440)
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Brighten up your dumb terminal—
add a UDS 212 A/D

A little outside intelligence can turn your dumb terminal into a data
communications genius. And the intelligence you need is built into UDS’ new
212 A/D, a smart 300/1200 bps modem with an integral automatic calling unit.
With the 212 A/D you can dial from keyboard or, with a single
keystroke, from memory. Five 30-digit numbers in memory
are battery backed for 3-5 year retention after stutdown.
Built-in test functions allow fast, reliable verification
of system operation.
Before you invest in more microcomputers, check
the advantages of add-on intelligence. Call
800/633-2252, ext. 353. Universal Data Systems, Universal Data Systems
5000 Bradford Drive, Huntsville, AL 35805. s
Telephone 205/837-8100; TWX 810-726-2100. By moromoLa ivc.

information Systems Group Inquiry 357

UDS modems are offered nationally by leading distributors. Call the nearest UDS office for distributor listings in your area.

DISTRICT OFFICES: Atlanta, GA, 404/998-2715 ¢ Aurora, CO, 303/368-9000 * Bellevue, WA, 206/455-4429  Blue Bell, PA, 215/643-2336 « Boston, MA, 617/875-8868

Columbus, OH, 614/895-3025 * East Brunswick, NJ, 201/238-1515 ¢ Glenview, IL, 312/9¢8-8180 ¢ Houston, TX, 713/988-5506  Huntsville, AL, 205/837-8100

Mesa, AZ, 602/820-6611 » Minnetonka, MN, 612/938-9230 ¢ Mountain View, CA, 415/969-3223 ¢ Richardson, TX, 214/680-0002  Silver Spring, MD, 301/942-8558

Tampa, FL, 813/684-0615 * Thousand Oaks, CA, 805/496-3777  Tustin, CA, 714/669-8001 « Willowdale, Ont, Can, 416/495-0008 * YpsHanti, MI, 313/483-2682
pated C v



= REMEMBER WHEN THEY SAID,
“ALL INFORMATION SHALT BE 80
COLUMNS BY 25 ROWS?”
NEITHER DO WE!

B ALL INFORMATION ISN'T CREATED EQUAL . . .
AT LEAST NOT IN SHAPE OR SIZE.

Whoever said information is always 80 columns by 25 rows? Check the directcry on your PC sometime. Long and skinny.
Got any ideas on what to do with the other halt of the screen?

Or suppose your information needs to be contained in screens bigger than your monitor, as is the case with the average
spreadsheet. How would you handle it? Sure, you can spend the hours and miles of code to work it out . . . but why
bothefr? We've already done it for youl

But, let's get a little more interesting. Suppose you were writing a program that used a combination of differing shapes of
information? You might need to combine various help screens, menus, forms and vast “plains” of information. All kinds of
windows on-screen at once.

Now, it's easy to dot

And how about putting some time into thinking up new shapes of information? The boys who put together those first
spreadsheets sure made a couple of dollars doing that!

With VSI—THE WINDOW MACHINE you can design and test new ideas effortlessly. Then, when you're ready, VSI—THE
WINDOW MACHINE lets you build your ideas into your code. Very, very easilyl

B WHO IS VSI—THE WINDOW MACHINE MADE FOR?
We built it for you. Whether you're a Sunday programmer or a round-the-clock professional, we've built a tool for everybody
who writes code.
It you program in Pascal, C, Basic, Cobol, Fortran or even PL1, there's a version of VSI—THE WINDOW MACHINE for you.
We've even recently completed an intertace for Turbo Pascal™ so that true, full-featured windowing can now be utilized
with this fine compiller. (Turbo's own “windowing" procedure is extremely limited.)

B WHAT ABOUT TOPVIEW™ . .. AND THE ELUSIVE MICROSOFT WINDOWS™ . ..
WHERE DO WE FITIN?
VSI—THE WINDOW MACHINE Is a racy, compact engine (about 12K) that allows you to put windows into your programs

instead of putting your programs into somebody else's windows. So your end-user doesn’t have to buy other software in
order to run your code.

And we haven't tied ourselves (or your programs) to big-memory machines, graphics cards or the “IBM only” syndrome.
We also run on the compatibles and some of the not-so-compatibles.

B HERE'S THE BIG SURPRISE . . . VSI—THE WINDOW MACHINE WILL FIT
RIGHT INTO TOPVIEW, TOO!
Your code will never become obsolete. VSI—THE WINDOW MACHINE can add virtual screens and all of the rest of its
power 1o IBM's Topview. You can rest assured that the software you develop now will have the broadest possible market
today and tomormow.

Turmo Pascal Is a registered frademark of Bortand International « IBM and TopView are registered trademarks of International Business
Machines « Microsoft Windows is a registered trademark of Microsoft Cmﬁon




virtual screen

virtual screen

vitual screen

@ WHAT DOES THE VS| IN OUR NAME STAND FOR? VIRTUAL SCREEN INTERFACE!

windowing is only half of the picture. Behind each window there's a much bigger picture. And that picture is what we call
the Virtual Screen. VSI defines virtual screens rather than just windows. Each window relates to its own private virtual screen.
The window then displays on your monitor whatever portion of its virtual screen you wish to exhibit at any given point in
your program. Each screen can be up to 128 x 255 (either columns x rows or rows x columns). And you can have up to
255 of them at a timelll

B VSI—THE WINDOW MACHINE INCLUDES:

Multi-mode Exerciser (Great for rapid design of screens. You can fype in commands and waich them happen or you
can make a whole file of commands and then stand back and watch the magic. You can even design using just
cursor keys and menu selections.)

Zoom windows (Windows that grow open as you watch them.)

Choice of Borders (Including flashing borders)

Support For All Color and Monochrome Video Aftributes (no graphics card required)

Bullt-in Diagnostics

Your choice of Language Interfaces (Lattice C, Turbo Pascal, Microsoft/IBM Pascal, Microsott Baslc Compller, Microsoft
Fortran, Digital Research PL1, Realia Cobol)

Muitiple Virtual Screens (up to 255)

¢ And much, much more!

YOU CAN ORDER YOUR WINDOW MACHINE TODAY!!

(and save hundreds of hours of coding from now onl) Inquiry 17

FOR VISA, MASTERCARD AND AMERICAN EXPRESS ORDERS, CALL TOLL FREE:

1 -800-22 7-3800 exf 986 (Lines are open 24 hrs. a cay, 7 days a week.)

- e ) - OE - . - ..

A —
For dealer inquiries . . . call our 800 number. $59.95 per copy L
Language Interface: Shipping, handling and tax included =

—Lattice C " AMBER SYSTEMS, inc.
— Dightal Research PLA &, Yacroscu Forian —lubo Roscal 1171 S. Saratoga-Sunnyvale Road
—Microsof Basic Compiler —Microsoft/IBM Pascal  —Realio Cobol San Jose. CA 95129

Computer (please check the list) A = '

(VSI—THE WINDOW MACHINE —18M PC, XT, AT, PC 3270, IBM Compatibles, and Wang, Tl Professional, HP 150 and Tondy 2000.)

Name

Title __ _ S _Company _

Address = . = B N - —— =
City § - = __ Sate______Zip

Work Phone ( ) | I i Home Phone ( ) L i R
—_Check Money Order ___Visa _ MasterCard Amencan Express

Card # —_— Expiration Date

MAIL TO: Amber Systems, Inc., 1474 S. Saratoga-Sunnyvale Road, San Jose, CA 95129
30 Day Money Back Guarantee!

**California residents: tax included, Orders outside the U.S.: please add $5 lor shipping and handling. (if outside of U.S., payrment must either
be by credit card or bank draft payable in the USS. in U.S. dollars.) Sorry, no C.O.D. or Purchase Orders.
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Conducted by Steve Ciarcia
80-CoLUMN IN SLoT 3

Dear Steve,

Your August 1984 Ask BYTE column
stated that an 80-column card cannot be
used in slot 3 of the Apple lle when an-
other card is installed in the auxiliary slot.
While this is generally the rule, there is an
exception.

Videx's UltraTerm is the only 80-column
card that will work in slot 3—even if there
is another card in the auxiliary slot. With
compatible software, such as Word Juggler
lle and Multiplan 1.07, the UltraTerm's
128-column by 32-line display can be used
in conjunction with the extra memory of
the Apple extended 80-column card. For
programs that exclusively use the Apple
80-column card (PFS series for the lle), an
optional switch plate is available to toggle
between the Ultralerm and the Apple text
card's display.

For a list of spreadsheets, word pro-
cessors, and databases that utilize the ex-
panded display features of the UltraTerm
on the Apple lle, BYTE readers should call
Videx at (503) 758-0521.

WILLIAM LEINEWEBER
Videx
Corvallis, OR

HIGH-RESOLUTION CONFUSION

Dear Steve,

As a new subscriber to BYTE, | was
delighted to find your Ask BYTE column
as a help for the perplexed {me).

I'm hoping you can offer some
desperately needed information on a
most confusing subject. namely, how are
high-resolution graphics created? Are they
the product of hardware, software, or
both?

In looking through BYTE ads, I've seen
monitors, processors, software, and
printers all described as possessing high
resolution. For example, Quadram’s
QuadScreen monitor features “bit-
mapped graphics (that) allow dot-
addressable resolution of 960 horizontal
by 512 vertical (pixels).” Wang recently
introduced a desktop scanner for its Pro-
fessional Computer that digitizes images
at a resolution of 200 dots per inch (1728
by 2200 pixels for the maximum 11- by
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14-inch image). Yet the Wang Professional
Computer monitor has an advertised res-
olution of only 800 by 300 pixels. Many
microcomputers have add-on graphics
boards and image processors offering
enhanced resolution: eg.. the PC Com-
ponents Bi-Graphix board for the IBM PC
offers 720- by 700-pixel resolution with
“software support for higher resolution.*
Similarly, printers are rated at dots per
inch with varied high-density settings for
high-resolution graphics.

Just how does one go about creating
high-resolution (say. 150 to 200 dots per
inch horizontally and vertically) graphics
hard copy? Must one have a high-resolu-
tion graphics-board-equipped computer
with graphics-support software outputting
through a high-resolution monitor to a
high-resolution printer? Help!

BETSY McCLOSKEY
Los Angeles, CA

Producing a high-resolution graphics
display with a microcomputer depends
primarily on features built into the hard-
ware, but software is required to drive
the hardware to achieve the desired dis-
play characteristics. This is usually in
ROM when it is included as a standard
feature of a personal computer.

First, a microcomputer that can pro-
duce graphics has a video-display con-
troller with graphics capability and
enough screen memory to produce a bit-
mapped image with the desired resolu-
tion built into it. The controllers used
these days are usually one-chip inte-
grated circuits that can produce either
graphics or text displays. Motorola ap-
plication note AN-834 (Motorola Semi-
conductor Products Inc., POB 20912,
Phoenix, AZ 85036) shows how the
MC6845 can be used to produce a 256-
by 256-pixel or 512- by 512-pixel graph-
ics display. This chip is also used in the
IBM PC to produce 320 by 200 color
graphics or 640 by 200 monochrome
graphics. The actual bit map produced
depends on the memory allocated and
the software (or firmware) driving the
display.

You can also see how another chip, the
Texas Instruments TMS9918A, can be
used to produce graphics with sprites in

my article “High-Resolution Sprite-
Oriented Color Graphics” in the August
1982 issue on page 57.

To display the high-resolution graphics
requires a high-resolution monitor. The
QuadScreen monitor you mentioned is
a high-resolution monitor with its own
graphics video-driver card, which is made
to replace the display driver card in the
IBM PC. This system can produce a 960-
by 512-pixel display, but the usual IBM
PC commercial software requires special
interface routines to use this resolution,
and the PC's BASICA is still limited to 640
by 200 by its own structure. More con-
ventional 12- or 13-inch color (RGB) or
monochrome monitors with 15- to
20-MHz video bandwidths are available
that can make full use of the standard-
or second-source video cards for the IBM
PC and compatible computers, as well as
many other computers with graphics
built in.

Creating high-resolution graphics on
paper with a printer or plotter is a dif-
ferent story. This doesn't even require
graphics capability in the computer. All
you have to do is set up an array of points
to be plotted and send the points to a
printer with dot-graphics capability. The
programming is a little complicated
because you must first define the dot
array you want printed and then sort it
into a form the printer can use. This
usually means that you must arrange the
data to be plotted in a top-down, line-
by-line array. Since the print head has
seven or eight print wires in a vertical col-
umn that can be used in graphics mode,
the graphics lines are taken seven or
eight at a time and read as columns of
dots. These are coded into I-byte char-
acters and sent to the printer one at a
time. For example, if a given position on
the line needs only the top dot printed,
the character sent (in BASIC) would be
CHRS(1). Similarly, if all eight dots are to
be printed, the character would be
CHRS(255). The coding system estab-
lishes a correspondence between the
wire positions and bit positions in the
data byte, so that wire | has the same
value as bit I, wire 2 with bit 2, etc. This
allows easy calculation of the character

(continued)
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A BUREAUCRAT’S
GUIDE TO WORD PROCESSING

Now, if it were you or | and we
wanted a word processing program
for our IBM-type PC, we'd probably
stop off at our local computer
store and simply diddle with a few.

You and |, however, are not
the US. Department of Agriculture.

(Nor any of its permutations
of subsystems like the Economic
Research Service, National Re-
sources Economics Division, Data
Services Center, etc, etc)

So when the USDA told
ERS to tell NRED and DSC to look
into a truckioad of w.p. programs
for all their PCs, the last thing they
wanted was simple diddling. Their
dedicated Wangs and Lexitrons
were far too few to handle their
needs, their IBM® PCs werent

THESE ARE THE PACKAGES
THE COMMITTEE EVALUATED:

ViultiMate

Professional
Word Processor

compatible with them anyway, and
nobody really, quantifiably, knew
from word processing with a per-
sonal computer.

Definitely not a diddling-mode
condition.

As they put it in The Exchange,
an intemmally distributed publication
of the Department of Agnculture:
‘A needs assessment showed that,
in the long-term, a word processing
system is needed that can increase
word processing capability and
also be compatible with ERS' Long
Range Information Management
goals’

Well, “Needs assessment” led
swiftly to ‘procurement action;
which galloped into an “objective
review' of the eight top-rated PC
programs on the market (as com-

iled by The Ratings Book pub-
ished by Software Digest), along
with WordStar® and Display Write 2,
because they had some around.

Thus armed with the names,
the final evaluators (a team of secre-
taries from NRED who would be the
primary users of the PC software)
became armed with each of the
programs, along with checklists to
record such things as ease of use,
advanced features, and similarity to
their existing dedicated equipment.

Since NRED has some hard
disk base systems, any packages
that were copy-protected could

THESE WERE THE FINALISTS:

Professional
_ Word_Processor

LEADING EDGE PRODUCTS, INC

not be transferred to the hard disks,
and were eliminated on that basis
alone. OfficeWriter” and SAMNA
WORD™ It were the first to go.

Next, IBM's Diplay Write 2:
because it's ‘not compatible with
other software used in ERS (like
Lotus™ 1-2-3 dBase IIf etc), and
it's “full of confusing menu options
and cryptic error messages. Au
revoir IBM.

Then, three more, for a variety
of reasons. Which left:

Volkswriter® Deluxe™

MultiMate™

Leading Edge™

Volkswriter® Deluxe? "Too
complicated and confusing’ Not
‘easy to learn or use’

MultiMate? Not bad. It actually
tied the winner in a few categories.

The winner being the one that
won 82% of the votes in the Ease
of Use/Ease of Learning categories.
The one about which they said,
"The ability to store deleted text and
automatic document backup fea-
tures were both highly desirable’
The one they thought they'd quickly
“be able to use. . . for their day-to-
day word processing tasks’

The whole process took some
three months of work by people
in DSC to support the NRED in
its work with the ERS and DSC
to make the world a better place
for the USDA.

But the results were well
worth the wait. Because at last
they've solved their word-
processing problems. ..

“With Leading Edge!” s,

THIS WAS THE WINNER:
LEADING EDGE™
LEADING EDGE WORD PROCESSING

™ s
— ]

LEADING EDGE SOFTWAKE DIVISION. 2| HIGHLAND CIRCLE. NEEDHAM. MA 02(94-0009 TEL. 800-343-3430,(617) 449-4655

HELP HOTLINE 800-523-HELP

IBM Is a registared trademark of International Business Machmses. WordStar is a registered trademark of MicroPro International Corporation. OfficeWriter is a trademark of Office Soiutions In¢.
SAMNA WORD Il is a trademark of SAMNA Corporation. Lotus and 1-2-3 are trademarks of Lotus Development Corporaticr. d3ase I} is a registered trademark of Ashton-Tate. Volkswriter is a

registered trademark and Deluxe is a trademark

Inquiry 199

Lifetree Software inc. MultiMate Is a trademark of MultiMate International Corporation. Leading Edge is a trademark of Leading Edge Products. Inc.
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Inquiry 70

COMPUTER
BROKERAGE
SERVICES

“We do the Shopping for You”

800/233-1147
@ [k ==

4242 BLUEBONNET « STAFFORD, TX 77477
MONITORS

Direct IBM Plug In
115 Green/116 Amber ...... 125/130
411 RGB-IBM Look Alike ........ 365
High Res/With mono switch
425 RGB-IBM Look Alike ... ... .. 465
Super High Res/With mono switch
AMDEK New Color Monitors . ... ...... CALL

310 Direct IBMPlugIn. ... ....
300 Amber/Green -

RAllBoards .............. SAVESS

TAXAN Monocard with Parallel Port .. .. ..
Color GraphicsCard ............ 165
RERSY/STiae e e &5k s sl b S dersh e CALL

APSTEK HandiOne Plus/1 yr. warranty . .. . 195
Same features as Six Pac Plus But Much Low-
er Priced Bare Memory Board 256K . ... 120

OKIDATA All Models ........... ... SAVESSS
EPSON All Models . .. ... .BEST PRICE
PANASONIC 1090 ..... ... .. LOWEST PRICE

PO AT PR CALL
TOSHIBA P1351/P1340 .. ......... SAVESSS
TIIBS R Pt BT o ool L4 A 8 1« CALL
NECLQPRINTERS . ............... .. CALL

DIABLO LQ PRINTERS .. .............
TTX L0 PRINTER w/Pin Feed Guide .

TJANDOM TM100-2 ................
TEAC HALF HEIGHT FLOPPY
12 INTERFACE Internal 10Meg ......... CALL
External 10 Meg/Will boot from Disk SAVESSS

' D ' .
THE VERY BEST PRICES

IBM PC All Configurations
COLUMBIA .. ... ... ............. SAVESSS

COMPAQ

/! ..96/109
Serial 2/3 Posmon ....66/84
DESK TOP PRINTER STANDS Lg. /Sm. ..29/24
DUSTCOVERS ... .................
DISKBANK MEDIAMATES ... ... ... ... ..
Holds 50 Diskettes
CABLES IBM PARALLEL ... ..... .. ... .. 19
PRINTERBUFFERS .. .............. CALL
DISKETTES Nasua DSDD
SURGE SUPPRESSORS/All Types . BEST PRICE

TERMS « We guarantee our products against
Manufacturer’s defects. « Add 3% for shipping
charges. $5.00 minimum. « Checks: Allow two
weeks for clearance. o Texas orders +6% Sales
Tax. » C.0.D.’s payable w/certifled check,
money order or cash.

Availability and prices subject to change.

IBM is a registered trademark.
APPROVED CORPORATE ACCOUNTS WELCOME.
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value to produce a given pattern: simply
add the values of the wires to be printed.
Since the wires are in the binary se-
quence I, 2, 4, 8, 16, 32, 64, and 128.
the arithmetic is easy.

Printers with 150 to 200 dots per inch
in both directions are available, but most
of the low-cost graphics printers are in
the 72- to 120-dot-per-inch range. —Steve

No NEED TO MODIFY SA-400s
Dear Steve,

In regard to your response to Claudio
Pugliese’s letter in the June 1984 issue
(page 70) concerning Shugart SA-400s for
Apples. | think there is a better solutior
than the one you proposed. which was to
modify the SA-400s. | use the Suntronics
(12621 Crenshaw Blvd.. Hawthorne, CA
90250) AFDC-1 floppy-disk controller to
connect two SA-400 drives to slot 6 of my
Apple Il +. Interfacing is as simple as plug-
ging in the drives; at $55.95 you can't beat
it. Furthermore, the drives sound like they
did on the Radio Shack instead of the way
the Apple drives sound when they seek
track zero. The only disadvantage is that
the AFDC-I doesn't support half-tracking.
I've never had a problem reading, writing,
or copying regular Apple |l+-created
disks.

Jim MEANS
Lompoc, CA

SA-400-APPLE INTERFACE
Dear Steve,

Regarding an Apple [l interface to a
Shugart SA-400 disk drive, | have been
selling the plans for one such interface for
the past two years. It's a highly simplified
circuit, consisting of five common TTL
chips. The SA-400 PCB requires only twc
cuts, a resistor substitution., and a chip
replacement.

For interested readers, | will supply the
schematic for this interface. a parts list.
complete instructions, and diagrams for
$16 US. or $20 Canadian. Please send it
to ]. Cygman. 158 Leslie St., DDO. Mon-
treal. Quebec H9A 1X3, Canada. Money
orders only, please. Or call (514) 683-9392
for information.

]. CYGMAN
Montreal, Quebec, Canada

PCJR SCREEN MODES
Dear Steve,

| have an expanded IBM PCjr. and | have
not been able to use screen modes 5 and
6. The BASIC manual states that you can

use these modes (and others) only if you
have 128K bytes and Cartridge BASIC. |
have these. and | still get an illegal func-
tion call when | attempt to use these
modes. | have also experienced the same
problem on another PCjr with the same
specifications. Can you offer an explana-
tion or a remedy for the problem?
CHRIS NEWBOLD
Lexington, MA

Before screen mode 5 or 6 can be used
on the PCjr, it is necessary to allocate
some memory for it. The CLEAR com-
mand does this, among other things. The
simplest way to use it is as follows:

10 CLEAR , , 32768
20 SCREEN 5

or

10 CLEAR ., 32768
20 SCREEN 6
—Steve

SONS oF 8086

R R R R RN

Dear Steve,

| have been reading a lot of articles and
ads in BYTE featuring computers based on
the Intel 80186 microprocessor. Now In-
tel has introduced a new processor. the
80286. An ad in BYTE says "the 80286 is
capable of supporting up to 16 megabytes
of physical memory and up to | gigabyte
of virtual memory when utilized in virtual
address mode’” What are the differences
between the 8086. 80186. and the 80286,
and how are the 80286's large memory

capabilities accomplished?
TIMOTHY RUSSELL
Bellevue, NE

The 8086 is the first processor in the
Intel 16-bit line. The 80186 and 80286 are
enhancements on the 8086 and will run
most or maybe all 8086 software.

The 80186 is a more integrated system
than the 8086 in that it includes, on the
chip, most of the "glue” parts that are
added externally in 8086 applications,
such as timers, interrupt controller, and
DMA controller. It also includes a few
new instructions like PUSHA and POPA,
which push and pop all registers at once,
and INS and OUTS for strings. Instruc-
tion execution times are the same as the
8086, and clock speeds up to 8 MHz are
available. Addressing capability is the
same as the 8086.

The 80286 represents evolution of the
8086 family in a different direction. This
processor is designed for multiuser sys-

(continued)



Maxell (vold.

The f lo y disk that
lets PC AT speed ahead,
makes PC/XT
Xtraordinary;
and helps IBMéPC ’”

capitalize
ON ItS powers.s4

’M"Z”

T 44

For your Big Blue, only the Gold
Standard will do. Maxell. The floppy disk
chosen by many disk drive manufac-
turers to test their new equipment.
Each Gold Standard is backed by a
lifetime warranty. And each
1s a perfect match for your IBM.
In fact, there’s a Gold Standard
for virtually any computer made.
Even if it’s the new IBM PC AT!

maxell.

[TSWORTHIT.

Maxell Corporation of America, 60 Oxford Drive, Moonachie, N.J. 07074
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Fill your IBM XT or Portable’s half-size expansion slot
with the only 1200 baud internal modem designed for it:
The Ven-Tel Half Card. Under $500 from MTI.

The Half Card” includes the most popular communications software,
Crosstalk XVI from Microstuf.

This same modem also works in the IBM PC, the Compagq, and the
Panasonic Senior Partner.

MTT1 is an authorized distributor for Ven-Tel. And we honor Visa and
MasterCard. Whether you buy, lease or rent, MTI is the one source
for all the computer and data communications equipment, applica-
tions expertise and service you’ll ever need. At great prices. Call us.

[
mti
systems

A DUCOMMUN SUBSIDIARY
Computer & Data Communications Equipment
Sales / Leasing / Service / Systems Integration

DEC, Intel, Texas Instruments, Hewlett-Packard, Dataproducts, Diablo,
Lear Siegler, Esprit, C.Itoh, Racal-Vadic, MICOM, Ven-Tel, Develcon, PCI,
U.S.Design, Digital Eng., Cipher, MicroPro, Microsoft, Polygon & Select.

New York: New Jersey: Ohio: California:
516/621-6200 201/227-5552 216/464-6688  818/883-7633
718/767-0677. Pennsylvania: 513/891-7050  Qutside NY.:
\ 518/449-5959  412/931.9351 800/645-6530 J

Powerful in circuit emulation, priced
well within your grasp. That’s NICE. "

NICE may be only 3" square and 2" thick, but it hands vou full speed,
real-time emulation—over 50 emulation functions, software breakpoints,
all memory addresses and all 1/0 ports.
Just plug NICE directly into the target MP socket and any RS232 téyminal
for system development, troubleshooting, debugging or testing . . ut hpme
in the lab or in the field.
And NICE hands you all this performance, portability and versatility for only
$498°. . . the best emulator price/performance ratio on the market, hands down.
Call in your order today using A
your VISA or Mastercard num- N l
ber: (800) NICOLET outside ICO et
CA, or (415) 490-8300 in CA.

Or send your
check or

money

order

to NICE

Nicolet
Paratronics
Corporation,

201 Fourier
Avenue, Fre-
mont, CA 94539.
“Payment by check. money
order. VISA or MasterCard.

NICE is a trademark of Nicolet
Paratronics Corporation
2780 is a trademark of Zilog. Inc;
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tems and has direct addressing for up to
16 megabytes of memory. This is accom-
plished with a 24-line address bus. This
chip also has an enhanced instruction set
and protection features to prevent ac-
tions by one user from interfering with
another or to prevent unauthorized ac-
cess to specific files (memory areas). Up
to 16,383 memory areas can be defined
with lengths between IK and 64K bytes.
Calls and jumps within and across pro-
tection boundaries and between tasks in
multitask applications are included in the
instruction set.

The virtual-memory addressing range
is up to | gigabyte for each user. This is
accomplished by providing most of the
required capacity on hard disks and
transferring blocks in and out of physical
memory under control of the processor’s
memory-management program. This is
transparent to the user, so that it appears
to be the same as ‘real” memory, al-
though each user gets only as much
physical memory as is needed.

Virtual memory can be done in a
limited fashion with the 8086 and other
processors, but the 80286's architecture
and instruction-set enhancements are
optimized for this application.—Steve

HARDWARE-OS INTERFACING

Dear Steve,

| am an engineer who specializes in
digital hardware. | intend to build a home
computer. My problem is that | do not
know how to interface my hardware to an

operating system. Can you help?
RICHARD GOODRICH
Richardson, TX

Interfacing between the operating
system and the hardware was discussed
briefly in my article “Build the Circuit
Cellar MPX-16 Computer System, Part 3"
in the January 1983 BYTE (page 54). As
mentioned in that article, the CP/M-86
manuals from Digital Research give the
details of writing the BIOS, which is
basically a set of device drivers that pro-
vides the interface between the operat-
ing system and your specific hardware.

The IBM PC Technical Reference
Manual gives a good example of a BIOS
for 8088/8086-based systems in Appen-
dix A. This contains many of the inter-
rupt-service routines used by the PC for
/O to the keyboard, printer, serial ports,
disk drives, and screen as well as the
bootstrap loader.

A few books on operating systems are

(continued)



Need RGB color and

TTL monochrome

SuppOl‘ t from a ? 2 s " s
single board? - . ¢
o v There's
= @ 7 “?I -~ only one
. - INTELLIGENT

Color Graphics Mode: 640 dots x 200 lines

ook no further, the INTELLIGENT
B-450 has it all. Designed to work
with the IBM PC, PC XT, and PC AT,
the INTELLIGENT B-450 is also suitable
for IBM PC look-alikes. In addition to a
parallel printer port, the B-450 has fourteen
different screen modes which cover everything
from medium-resolution monochrome text to
high-resolution color graphics with interlace.

decision!

INTELLIGENI B-450
Mono/Color Display Card

TTL Monochrome Mode: 640 dots x 350 lines  Intedace Mode: 640 dots x 400 lines

Everyone from the ordinary user to the CAD/CAM
specialist will find the B-450 is just right.

Sound good? With a suggested retail price
of only $294, it’s nothing less than great!

IBM and IBM PC are registered trademarks of [nternational Business Machines Corporation

INTELLIGENT

Intelligent Data System, Inc.
14932 Gwenchris Ct., Paramount, CA 90723

Toll Free Tel:(800)325-2455  Calif. Tel: (213)633-5504  Telex: 509098

Inquiry 174
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commercial software development system

® Full Version 7 ‘C' Compiler ® Fast and Compact
Code © Linker (overlay) ® Resource Editor ® No
Royalties ® Source Editor e Compatible with AZTEC
*C’ for PC DOS, CP/M-86, CP/M-80, APPLE //, TRS-
80, COMMODORE 64 ® 68000 Macro Assembler ®
Extensive Run Time Support ¢ Utllities ® Shell Envi-
ronment ® Requires 128K MACINTOSH ¢ Compati-
ble with LISA MACWORKS and 512 MACINTOSH ¢
Full access to MACINTOSH TOOLBOX (ROM & OS)

personal software development system

(make, grep, diff, Z editor)

LISA, PC DOS, MS DOS,
CP/M-80, APPLE //, VAX,

/f‘ F ~

TO ORDER OR FOR INFORMATION
CALL OR WRITE:

MANX SOFTWARE SYSTEMS

Box 55

Shrewsbury, NJ 07701

TX 4995812

NA
il

NJ RESIDENTS ADD 6% SALES TAX

= MA

CALL:
800-221-0440

201-780-4004 (NJ)
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ASK BYTE

available. Three you might check out are
Microcomputer Operating Systems by

| Mark Dahmke, Operating Systems by
Harold Lorin and Harvey Deitel (both
from McGraw-Hill), and The Design of
Operating Systems for Small Computer
Systems by Stephen H. Kaisler (John
Wiley & Sons).—Steve

TAPE-DRIVE CONTROLLERS
Dear Steve,

I plan to buy an IBM PC or an MPX-16.
| want to have two floppy-disk drives and
two IBM 9-track tape drives. | want to be
able to format the tapes. not just use them
as streaming backup. | do not care
whether a mainframe can read my tapes
or vice versa.

Where can | get a controller for these
drives. or can it be done by software? |
know a manufacturer who makes a nice
system, but [ am thinking of used drives
for $500 each.

ROGER CAIN
Ottawa. Ontario, Canada

You definitely need a controller to hook
9-track drives onto a PC. Luckily, several
manufacturers make such controllers and
the software to go with them. | have not
used these products, so | can't tell you

| how well they perform. These controllers
are in the $500 to $1000 price range.
Contact the manufacturers directly to get
current information.

Ibex Computer Corp.
20741 Marilla St.
Chatsworth, CA 91311
(818) 709-8100

Innovative Data Technology
4060 Morena Blvd.

San Diego, CA 92117

(619) 270-3990

Good luck with your project.—Steve B
IN ASK BYTE. Steve Ciarcia answers questions
on any area of microcomputing. The most rep-
resentative questions received each month will be
answered and published. Do you have a nag-
ging problem? Send your inquiry to

Ask BYTE
clo Steve Ciarcia
POB 582
Glastonbury, CT 06033
Due to the high volume of inquiries. personal
replies cannot be given. All letters and photo-
graphs become the property of Steve Ciarcia and
cannot be returned. Be sure to include “Ask
BYTE" in the address.
The Ask BYTE staff includes manager Harv
Weiner and researchers Bill Curlew. Larry
Bregoli. Dick Sawyer. and |eannette Dojan

906000009800 0000000080000000608000000000 0




Z editor (like Vi), C TUTOR compiler, PHACT database, AZTEC C65
C GRAFX, UNI-TOOLS I, QUICK C, BABY BLUE for PC “C" compiler for APPLE DOS 3.3, ProDOS or COMMODORE 64

to CP/M cross, QUADLINK for PC to APPLE cross VED editor, SHELL, UNIX & math libraries
'PRO — library source, ROM, overlays
CROSS COMPILERS
Compile & link on HOST —test on TARGET machine

Optimized “C" compiler for PC DOS, MS DOS & CP/M-86
PC DOS, UNIX I/O, math, screen, graphics libraries
8086 assembler, linker & librarian, overtays
'PRO —library source, debug, ROM, MASM & RMAC, 8087, large model

C COMPILERS FOR
PC DOS MS DOS CP/M-86 CP/M-80 APPLE I, lle, lic
COMMODORE 64 RADIO SHACK and MACINTOSH

AZTEC C86 W

AZTECC I
NEW C COMPILERS I 5
AZTEC C68K for MACINTOSH Optimized “C" compiler for CP/M, TRSDOS & LDOS

VAX cross comoilers assembler, linker & librarian, overlays, utilities

P UNIX 110, math & compact libraries
PRO—library source, ROM, M80 & RMAC
C TOOLS & AIDS

HOSTS: UNIX, PC DOS, CP/M-86, CP/M-80, VENIX, PCIX, APPLE
TARGETS: PC DOS, CP/M-86, CP/M-80, APPLE, RADIO SHACK,
COMMODORE 64, other hosts and targets available

PRICES

AZTEC C86 C COMPILER AZTEC C It C COMPILER AZTEC C CROSS COMPILERS TARGETS
PC DOS MSDOS 249 CP/M 199 PDP-11 HOST 2000 PC DOS
CP/M-86 249 Cll/PRO 349 PC DOS HOST 750 CP/M-86
BOTH 399 /PRO.UPGRADE 150 CP/M-86 HOST 750 CP/M-80
C86/PRO 499 TRS 80 MODEL 3 149 CP/M-80 HOST 750 APPLE
/PRO UPGRADE 250 TRS 80 MODEL 4 199 APPLE HOST 750 RADIO SHACK
Z (VI EDITOR) 125 TRS 80 PRO (3 & 4) 299 VAX HOST CALL COMMODORE 64
C TUTOR COMPILER 99 MACINTOSH CALL MACINTOSH
PHACT DATABASE 299 AZTEC C65 C COMPILER
C GRAFX 99 APPLE DOS 3.3 199
SUPERDRAW 299 PRODOS CALL
UNI-TOOLS | 99 E EDITOR 99
QUICK C 125 TRS 80 RADIO SHACK TRS DOS is a trademark of TANDY.

APPLE DOS MACINTOSH is a trademaik of APPLE.

MANX SOFTWARE SYSTEMS
Box 55
Shrewsbury, NJ 07701
TELEX: 4995812

TO ORDER OR FOR INFORMATION:
CALL: 800-221-0440 (outside NJ)
201-780-4004 (NJ)

Australia: Blue Sky Industries — 2A Biakesley St. — Chatswood NSW 2067 — Australia 61-2419-5579
England: TAMSYS LTD — Pilgrim House — 2-8 William St. — Windsor, Berxshire SL4 1BA — England — Telephone Windsor 56747
Shipping: per compiler next day USA $20, 2 days USA $6, 2 days worldwide $75, Canada $10, airmail outside USA & Canada $20
UNIX is a trademark of Bell Labs. CP /M, CP/M-80 and CP /M-86 are trademarks of DRI. PC DOS is a traderark of IBM. MS DOS is a trademark of MICROSOFT.
N.J. residents add 6% sales tax.
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Three
of today’s
most
popular
COmPut.er
accessories.

I EXTRA-ST R‘“om“l

uxira pain rehel. ‘ o
contains no 3SpINA ; 14

!
nei ¥
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Tylenol®1s a registered trademark of McNEILAB, INC. Visine® and
Ben-Gay ® are registered trademarks of Lemming Division, Pfizer Inc.



Do you ever get the feeling
that computers are treated with
more respect than people?

Everyone talks about
technology.

But what about the people
who have to use it?

Quite clearly, they're having
problems.

Industry publications like
PC Magazine have written about
those problems.

And now, more than twenty
states are currently preparing
special computer legislation
to force some changes.

You are not a machine.

Computers are designed by
engineers.

They usually know a lot
about technology but very little
about people.

Which is why so many com-
puters often are technically im-
pressive yet strangely unnatural

The result
has been a whole

Eye strain 55% | range Of com-
Back pain 43% | puter-induced
Headaches 30% 1

T -
Shoulder 2% | P o? €ms rang
Hand/wrist ~ 18% | INg from stress
Neck pain 15% | and fatigue to

{Source: “"Ergonomic
Principles in Office
Automation” Pub.
1983 by E.I.S. AB,
Sweden.}

blurred vision.

In Sweden,
they have an
attitude the
world is just catching up with.

It’s this:

That the machine is the
servant of man.

Not the other way around.

That excellent ergonomic
design isn’t a privilege.

It's a right.

That ergonomics isn't just a
noble gesture.

It's good business.

Because computers are only as
fast and as accurate as the people
who operate them.

If they suffer, so does business.

This attitude has made Ericsson
No. 1 in Europe twice over:

First, as the giant of European
telecommunications.

Then again as Europe’s biggest
workstation company by far.

(You couldn't ask for a
better marriage of technology for
the future.)

Here is one example of how
Ericsson got there.

It's the first of a range of

computers being introduced in
the U.S.A.

The Ericsson PC.
It's Ergo-Intelligent.™
Ericsson has spent $300
million finding ways to make
people and computers work better
together.
Here are some of the results.

Ergo-Screen’™

Aspirin gets rid of a headache.

Ergonomics gets rid of
the cause.

The Ericsson PC has a non-
glare screen with restful amber
characters on a specially devel-
oped, low-fatigue background
color.

Even the shape of the charac-
ters was specially developed to
allow easier recognition of difficult
letters like O and Q.

On the monochrome monitor,
the resolution is double that of
IBM’s, so clarity is remarkable.

You can even have text and
graphics on the same screen.

Ergo-Arm.
Thousands of
people get neck
and back pain from
inadequate screen height
and angle adjustment.
The Ericsson Ergo-
Arm lets you
move your
screen exactly
where you want it.

Ergo-Touch™

Ericsson keys are full-size, and
the layout is ergonomically planned
for greater speed and accuracy.

Yet the keyboard is 20% more
compact and less than half the
weight of IBM’s,

Even the cord is adjustable to
suit left- or right-handers.

Ergo-Color™
Even the color of the case is
ergonomically selected to be restful
on the eye over many hours.

IBM is a trademark of International Business Machines Corp

Ergo-Space.”

The system unit is
one-third smaller than
IBM’s.

It even fits under your
desk in a special verti-
cal rack.

So your desktop is
your own again.

IBM Compatible.

Many companies claim to be
compatible.

Some are. Some are stretching
the truth.

The Ericsson PC boasts the
highest compatibility rating
there is.

It's operationally compatible.
You can take advantage of
thousands of PC-compatible pro-

grams already available.

In fact, with the best-selling
software, program and data disks
are interchangeable with those
of the IBM PC.

Service. Not excuses.
Ericsson wouldn't give you
anything less than on-site or carry-

in service. The choice is yours.

3 Free Offers.
Ericsson will send you reveal-
ing literature on ergonomics.
Also a detailed brochure on
the Ericsson PC.
And arrange a hands-on test

if you ask for it.
Call toll-free 1-800-FOR-ERGO.

ERICSSON 2
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®
Master Piece is the most versatile
I 1 accessory ever made for IBM Per-
- sonal Computers. Master Piece

combines the four most popular

O IBM® accessories into one elegant
accessory offering the most con-
O venience and best value available

A SWIVEL BASE
The Master Piece has a swivel so

®
you can adjust the viewing angle o
your monitor with just the touch o
a finger. Since the Master Piece

swivels with your monitor, its

switches and static control are in
acceSSO I front of you at all times.
- FIVE SWITCHED OUTLETS
- |

Stop searching for outlets to plug
in your peripherals. Master Piece’s
five outlets put your entire system
at your fingertips. Power up with
the "Master” switch, then use the
individual switches to control your
peripherals. Touch the "Master”
switch to shut down and you'll
never accidentally leave your pe-
ripherals running overnight.

SURGE SUPPRESSION
CIRCUITRY

Power surges, spikes and line nois:
are responsible for 70-90% of all
PC malfunctions. They can wipe ot
memory In your PC, taking hours o
hard work with them. They can zap
your delicate chips, sending your
PC in for costly repairs. Master
Piece clips surges and spikes at a
safe level. You end up with an IBM
that's more accurate and reliable

STATIC PROTECTION

Even you are a threat to your IBM
During the day you build up static
charges—as much a threat to your
PC as surges and spikes. Master
Piece offers an elegant altemative
to expensive and unsightly static
mats. Just touch its nameplate be-
fore you begin work and static
charges are grounded.

- - If you bought these accessories
TR ik : : W separately, you could spend more

— : _ than $200. Master Plece’s recom-
K ¥ ——————n mended retail price is under $150
= — - : i [!;1 Available now from 1BM dealers

TV S S — 2 el
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r,. N KENSINGTON™
A MICROWARE

251 Park Avenue South
New York, NY 10010
{212) 475-5200 Telex: 467383 KML NY

Trademarks: Master Piece/Kensington Microware Ltd
BM/Interationa! Business Machines
© 1984 Kensington Microware Ltd.
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CLUBS & NEWSLETTERS

® C-PRO IN VIRGINIA

The bulletin board of the
CompuPro Users Group is
up and running at (703}
491-1852, operable via
modem at 300 or 1200 bps.
A remote CP/M system is
also available. Members of
the group produce a news-
letter regularly that contains
software reviews, hardware
help. and tips. Annual
membership is $20. Call
Don Kelley at (703) 690-
3312, or write Toni Bennett,
C-PRO Users Group. 14057
Jefferson Davis Highway.
POB 1474, Woodbridge. VA
22193,

® ADAM ON THE HUDSON
Members of the Metropoli-
tan Adam Users Group from
the New York-New Jersey
area meet in New York City
at 7 pm. on the second and
fourth Thursdays of every
month. Information and ex-
periences with the hardware,
software. and related litera-
ture are shared. At present,
no dues have been set: a
newsletter is in the early
stages of production. Con-
tact Russell Williams, 414
West 149th St.. New York
NY 10031, (212) 208-0645.

® BUGS ON THE WEST
COAST—The Basis Users
Group Sacramento (BUGS)
meets at 7 p.m. on the first
Sunday of every month at
the Shoreline Software
Center in Sacramento, Cali-
fornia. A magnetic news-
letter allows members to ex-
change technical notes for a
$5 fee. A membership is
$20. Contact Ms. Leslie
Carroll, BUGS. 125 Faro
Ave., Davis. CA 95616.

® THE MAC IN L.A.
The Los Angeles Macintosh

Group promotes the ex-
change of information,
offers help to all levels of
users, and provides a forum
for people to hear about
new products from company
representatives. Details are
available from Eric Ander-
son, 12021 Wilshire Blvd.,
#405. West Los Angeles. CA
90025, (213) 392-5697

® LOGO NEWS OFFERS
PEN PALS—The National Logo
Exchange (NLX) is a news-
letter for teachers that
covers techniques and philo-
sophies from successful
Logo teaching programs.
The subscription is $25 in
the US., Canada. and
Mexico for the eight-mpnth
school year. The newsletter
also provides a Logo Class
Penpal Network, which
enables both students and
teachers to exchange ideas
and projects during the
school year. To receive an
application, send a legal-
sized, self-addressed,
stamped envelope to the
Logo Class Penpal Network
at the address below. For
details about the newsletter,
contact the National Logo
Exchange. POB 5341, Char-
lottesville. VA 22905.

® PHOENIX SENDS
TELEGRAM—The National
Phoenix User Group News-
letter. CBTelegram, contains
technical support, news from
Goal Systems, details about
the formation of regional

groups. and notes about
past conferences. Efforts
have been made to raise
funds at national events to
provide members with bi-
annual meetings. The Na-
tional Phoenix Uset Group
is funded and operated by
users. Goal Systems pro-
vides free advertisements,
the cost of producing the
newsletter. and support for
user groups associated with
the Phoenix. Send inquiries
to the National Phoenix
User Group, POB 14623,
Cleveland, OH 44114,

® DEC DRIVE

The Association of DEC Pro-
fessionals (ADP) welcomes
interested DEC programmers
and system managers as
new members for 1985. For
information, send your title,
model. and operating sys-
tem for your DEC system
along with a self-addressed,
stamped envelope to ADP.
POB 81045, Atlanta, GA
30366.

@® ROBOTIC CONSUMER

A monthly newsletter de-
signed for manufacturing
managers. Robotics Forum:
Management lssues in Manufac-
turing, addresses issues on
manufacturing and industrial
robots. Nontechnical, user-
oriented articles, covering
such topics as fiscal justifica-
tion and the myth of turnkey
systems. assist managers in
making informed decisions.
The annual subscription fee

CLUBS & NEWSLETTERS is a forum for letting BYTE readers know what
is happening in the microcomputing community. Emphasis is given to elec-
tronic bulletin-board services. club-sponsored classes, community-help projects,
field trips. and other activities outside of routine meetings. Of course, we will
continue to list new clubs, their addresses and contact persons. and other in-
formation of interest. To list events on schedule. we must receive your infor-
mation at least four months in advance. Send information to BYTE, Clubs
& Newsletters, POB 372. Hancock. NH 03449,

is $125. For information,
contact the editor, Jay
Goldstein, Robotics Forum:
Management Issues in Manufac-
turing, POB 123, Lorane, OR
97451, (503) 683-4445.

® SLUG IN PULLMAN

The Sanyo Lovers' Users
Group (SLUG} is an MS-DOS
group designed to provide
technical support for users
of the Sanyo MBC series in
the Moscow. Idaho/Pullman,
Washington area. Members
can benefit from regular
meetings and access to a
public-domain software
library. Contact Michael
Russell, POB 2084 CS,
Pullman, WA 99163. (509}
878-1714.

® NEWS FOR MEDICAL
SCIENTISTS—The New York
University Medical Center
Personal Computer Users
Group maintains a public-
domain software library that
specializes in programs of
interest to medical scientists.
Information on how to ac-
cess the group’'s bulletin-
board service and library
can be obtained by contact-
ing Dr. James Mihalcik,
Departiment of Anesthe-
siology. University Hospital,
550 First Ave., New York, NY
10016.

@® A PAL IN HAL
The Houston Area League
of PC Users (HAL-PC} is a
group for users of the IBM
PC and its compatibles.
Benefits include a public-
domain software library, a
monthly newsletter that in-
cludes software reviews, and
more than a dozen special-
interest groups. Members of
the club are in the process
of setting up a bulletin-
(continued)
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COMPUTERBANC

pren YO SGR\?{“‘

GET SERIOUS. STOP PAYING HIGH PRICES NOW!

THOUSANDS OF AVAILABLE [TEMS. CALL FOR COMPLETE PRICING.

SYSTEMS PRINTERS DOT MATRIX
IBM PC STAR MICRONICS Gemnini 10X ...
256K, Two 360KB Disk Drives. Color

Graphics/Monochrome Graphics board,
Paralle! Printer Port, Monochrome Display
(Amber/Green), DOS 2.1

LIST PRICE $2850.00 — ONLY $2085.00

CALL POR OTHER BUNDLED SYSTEMS

300

Micromodem #e . ..
ANCHOR Mark X ... ..
Mark XII

AST Six Pack Plus 64K. .. ........ 259.00
MePRPIES Bl veaga § b § diskosenlsl m e s o
PC Net 1 Starter Kit

QUADRAM Quadboard OK.......

Quadcolor I or Microfazer 64K . !
QUABNEE, gis LaTre Bl 34 ... 479.00 ;
WESPER Interface .69
10MB Winchester .............. 859.00 BUFFERED 16K ... .... .
HERCULES Mono Graphics. ... .. 328.00 SYSTEM SAVER Fan . 69.
ColOT.COaPE . e Ly seants Eiea i b g 199.00 MICROSOFT Premium /& X
PLANTRONICS Colorplus ... ... 389.00 SRS CPAM | ou dunip e« =g » +oom s voete X
STB Rio plus 64K . NGO Bl 8L 0 44 1 s 129.
MAC Multiplan (Maclntosh) ...... 129.00
Basic (Maclntosh) . .............. 109.00
APRICORN Serial Card ........... 69.00
BEG) Cardl . St 0. bl ..59.00
ASCII Express Professional . 89.00
MAXELL S/S .......... . 19.00
D7S il o T il & i .27.00
KOALA Touch Tabiet . ... 79.00
HAYES Mach Il JoyStick . .39.00
THUNDERCLOCK . . 119.00
MOCKINGBOARD . CALL
APPLEMOUSE 1T . 129.00
VIDEX Ultratermi. . .............. 179.00

80 COLUMN/64K Interface //e only 98.00
80 COLUMN Card [I+ only 59.00

WE SUPPORT THESE FINE SYSTEMS:
Apple. Compaq. [BM. Sanyo and many

TELEX #550757/ENSWER BACK-COMPUTERBNK UD

" ZE 2 714/841-6160
COMPUTERBANC

16783 Beach Bivd., Huntington Beach, CA 92647

AB products are in factory sealed We guaranies o3 e ke 30 doys Wb s | handise retums must be

acc by RMA number All other renurms wi be subgect 10 8 10% p-vp-dmmuu.n
5% for UPS Blue Label $5,00 murumurn o orders outude SA a1 15% il be an idrorss $4.00 surcharge on CO
Cash or Casheens check 1 requared on C! resdercs % sales tax Prices sutyect 10 change without

=w1wcmum,w
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CLUBS & NEWSLETTERS

board service. Meetings are
held at 7:30 p.m. on the first
Tuesday of every month at
the Radisson Inn in
Houston, Texas. The annual
dues are $25. For details,
write the Houston Area
League of PC Users, POB
610001, Houston. TX 77208.

® OSBORNE IN BOULDER
The Boulder Osborne Users
Group (BUG). affiliated with
the Denver Osborne Group
(DOQG). offers support to
owners of the Osborne
through monthly meetings
and DOG's monthly news-
letter. People interested in
portable computers or the
CP/M disk operating system
are welcome. Meetings are
held at 7 p.m. on the sec-
ond Wednesday of every
month in Room 224 of the
University of Colorado's
Business School Building in
Boulder. Contact Bruce
Keith, Boulder Osborne
Users Group. 715 South
45th St.. Boulder, €O 80303

® PROS ORGANIZE

The Association of Com-
puter Professionals (ACP) is
a nonprofit., educational
organization designed for
the mutual benefit of pro-
grammers, software devel-
opers, hardware designers,
consultants, and other pro-
fessionals in the microcom-
puter field. The newsletter,
ACP NEWSS, contains an ex-
change of information to
promote members’ effec-
tiveness and career interests.
Contact Sy Bosworth, ACP.
Suite 460. 230 Park Ave.
New York., NY 10169, (212)
599-3019.

® ILLINOIS USERS HELP
The Champaign County
Computer Club (CCCC)
meets at 7:30 p.m. on the
first Wednesday of every
month to support new or
experienced users with com-
puters ranging from Apple
to Zenith. Members benefit
from special-interest groups.
computer classes. a con-

stantly updated public-
domain software library of
DOS and CP/M disks, and a
monthly newsletter. The $12
annual dues also include ac-
cess to a 24-hour bulletin-
board service at (217)
359-9577. Contact Jim
Mullen. 1004 Kinch, Urbana.
IL 61801, (217) 344-2178.

® SPECIAL SIG

The Gila Valley Apple
Growers Association
operates a free voice help
line for users of the Apple-
writer lle at (602) 428-4073
For information. write to the
Gila valley Apple Growers
Association. POB 809.
Thatcher. AZ 85552

® A ROOM WITH
TERMINALS—The Stanford/
Palo Alto Users Group for
the IBM PC meets at 7 p.m.
on the last Wednesday of
each month in Polya Hall.
the computer science
auditorium of Stanford Uni-
versity. Members can see
demonstrations on the ter-
minals at each desk. The
club maintains a public-
domain software library, pro-
duces a monthly newsletter.
and opens its membership
to the community. The an-
nual fee is $25. Write to the
Stanford/Palo Alto Users
Group for the IBM PC, POB
3738, Stanford. CA 94305,
(415) 326-7006

® 3000 FILES ON LINE
New releases. communica-
tions. and utilities for Apple,
Osborne. IBM PC. Compu-
Pro. and 16-bit computers
are available on a nonprofit
public-domain. 24-hour
remote CP/M system. The
SIMMS (Silicon Multiple
Message System) Network
Headquarters runs on a
CompuPro 816 with a
40-megabyte hard-disk drive.
To register. send a six-digit
password and $25 to SIMMS
Headquarters. Silicon Valley
Interchange RCP/M Registra-
tion. POB 532. Cupertino.
CA 95015. @



PERSONALITY
PROBLEM?

UNIX™ and DOS™ At the Same Time!

Looking at an IBM PC/AT? Happy with DOS but want
UNIX? Happy with UNIX but want DOS? Want them,
working together?

Get The Connector!™

The Connector is-a revolutionary product that allows
DOS applications to run on the IBM PC/AT or XT
under VENIX/86 {the first licensed AT& T UNIX
operating system for the IBM PCs) or PC/IX. That
means you can add one or more terminals to your AT
which run programs using multi- user VENIX/86 to
share the disk and printer. Switch between UNIX and
DOS at the console with a single command. And run
more than one task simultaneously. Like running a
spelling check in the background while you print a
report and run Lotus 1-2-3™ or dBaselI™

Get yourself an AT and load it with VENIX. Collect
your DOS and/or UNIX applications. We'll supply The
Connector. The right solution to your software per-
sonality problems.

Call for complete details.

Unisource Software Corp., Department 4109,
71 Bent Street, Cambridge, MA 02141.
Telex 92-1401/COMPUMART CAM.

617-491-1264

available
on the
PC/XT and
compatibles.

i .
* UNIX is 2 trademark of ATAT Technologics, Inc. DOS is Firadeniark of Microsoft, Inc. PC/AT and PC/XT are irademacks of IBM The Connéotor iva trademark Gettlng UNIX S()ftware

f Uniform Sofi S . VENIX/86 imp! e y Vel L i 152- 3 . Devek o cBascil =
:’nd:‘m‘am)lAln?‘g-Ty:;MIu mplementation by VedurCom, Ik’ 152-3 2nd LOTUS are trademurks of Lotug Developmieni Corp. b2 Down t() Bus‘ness
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harm’s way. And made two ver-
sions. Our 3000 Series HardFiles
combine tape’s accuracy with
the enormous capacities of hard
disk, providing 12, 20, 35 or 70

megabytes storage with a remov-

able cartridge tape for backup.
Our 4060 tape storage system,
for personal computers with

hard disks built in, supplies 60
megabytes of backup capacity.

e

Result: the world’s best selling
mass storage systems with the
most reliable data protection.

The only kind to have when
facing a permanent problem.

For a free brochure, your
nearest dealer, and more
good reasons to backup,
call 1-800-228-DISK. And
solve your problems
permanently.

i

/4

TALLGRASS
TECHNOLOGIES

COMMITTED TO MEMORY
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HardFile™ and Tallgrass® are trademarks of
Taligrass Technologies Corporation. © 1984 Tallgrass Technologies



" BACK UP YOUR HARD DISK
DRIVE IN 3 MINUTES*!

BY MAYNARD ELECTRONICS

backs up IBM-PC, XT, or AT compatible hard drive of any size.

fully portable — back up any number of systems in your office.
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THE SECOND SELF
Reviewed by
Anthony Townsend

he press has focused
lately on the novelty of |

computers, telling us what they are, and Wl” be. capable

of doing. We are told that we will see them with increas-
ing frequency in everyday life, and that they will become
a greater presence in our work and play. Rare, though. is
the article or study of how computers are changing our
definition of society. While sociological studies obvious-
ly take longer to research and compile than feature ar-
ticles, they are no less important to the public's under-
standing of computers as a social force.

In The Second Self: Computers and the Human Spirit, Sherry
Turkle, a sociologist and psychologist at the Massachusetts
Institute of Technology. attempts to chronicle the impact
of computers on humanity. Using six years of data and
observations, she portrays the computer as an unprece-
dented influence on civilization, a tool that can simulate
the process of the human mind.

ILLUSTRATED BY JAMES STEINBERG

Turkle begins by discuss-
ing the relationships that
children form with micro-
processor-controlled toys.
Her discussions of how
children interact with even
the most rudimentary elec-
tronic toys show insight into
how the computer is now
commonplace, as television
was to a previous genera-
tion.

Using children as an initial
study group. Turkle ex-
plored their concepts of
whether or not machines
are alive. What is it about
computers and electronic
toys that gives them that
added dimension of life?
This theme is carried
through the book as the
author explores what it
means for a person to
“think” and whether a
machine can be expected
to perform the same pro-
cess or merely mimic it.

Turkle chronicles the ex-
periences of children at a
private school where they
have almost unlimited ac-
cess to computers. As part of a research project, the
children learned to use computers as a method of express-
ing themselves. Using these children as case studies, Turkle
begins to develop her theory of how people interact with
computers, classifying how children and adolescents use
the computer. A distinction is made between “soft” and
“hard"” masters, a description dependent on whether the
child uses the computer as an artistic tool or as a tech-
nological shortcut to play and fantasy.

In the second part of the book, Turkle focuses on how
people who interact daily with computers view them. She
writes about personal computer owners, hackers, and peo-
ple involved in artificial-intelligence research. Although all
three groups have diverse reasons for their attachment
to computers, Turkle draws parallels among all three. She
(continued)
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postulates that computers in general have the capacity
to make human beings think about themselves in a dif-
ferent light. This implies a more introspective process
where the faculty of thought becomes the vehicle for com-
paring human reason to the analytical process of a think-
ing machine. If a machine can think (and Turkle does not
imply that this is likely or probable—simply possible). then
it is logical that the human race may no longer be at the
top of the evolutionary ladder. Humans could boast the
dubious distinction of spawning their own successors.
in the book’s final section, “Into a New Age” the author
ties together the research and hypotheses of the previous
sections. She looks at what it may mean to think of a
human being as a machine, and how this affects the human
soul, psyche, and spirit in a culture where machines are
quite often taken for granted. This idea dates from the
{ndustrial Revolution, but The Second Self delves into the
rationale of such an assumption. The advent of psycho-
analysis is compared to research in artificial intelligence.
Turkle implies that today’s computers and tomorrow’s ar-
tificial intelligence will beget a new science of the mind.

| STUDY IN STYLE

Turkle employs a literary style quite different from the style
of other sociological volumes. Quotations from her
research subijects are used extensively, and case studies
are predominant. She calls her research methods ethno-
graphic. or employing descriptive anthropology. In this
context, the word means that her research consisted of
exploring the culture she was studying by being present
in those groups germane to her work. She uses this par-
ticular technique effectively, conveying a real sense of what
computers mean to those people involved in their use.

NEW INTERPRETATIONS

The second part of the title, Computers and the Human Spirit,
perhaps tells the most about what Sherry Turkle is trying
to accomplish. Using a unique blend of sociological
research and psychological insight. she makes you think
about what it means to think. Is the human thought pro-
cess merely a multilevel collection of chemical processors
and instructions? Can something as complex as emotion
be reduced to a set series of equations, however complex?
Turkle demonstrates that even the abstract activity of think-
ing about how we think sets us a step beyond a strictly
logical perception of consciousness. She hints that com-
puters may have been created prior to a clear understand-
ing of the possible implications.

Turkle frequently refers to Douglas R. Hofstadter's Godel,
Escher. Bach: An Eternal Golden Braid (Random House. 1980)
in formulating her hypotheses on how computers in-
fluence and interact with humans. Hofstadter's explana-
tions of esoteric logic have met with wide acceptance
among artificial-intelligence experimenters as a kind of
symbol that even the most logical proof can be clouded
in illogical ramifications. Using the culture of computers
and the people involved with them as vignettes of a larger
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picture. Turkle attempts to reconcile the image of the com-
puter as bound by rules with a freewheeling image of the
mind that knows no boundaries. She uses paradox. as
Hofstadter does, to stimulate the reader to think that just
because an item can be taken for granted does not mean
that item is without deeper meaning.

A NEw DISCIPLINE

The Second Self: Computers and the Human Spirit is a book with-
out boundaries. Combining her expertise as sociologist
and psychologist. Turkle has created an excursion into
thought, a fundamental function of the human race.
Authors who use such abstract and undefined parameters
in writing usually end up with readers as lost as they were
at the start. But Turkle's skill makes it otherwise. Although
dealing with subjects as hard to quantify as computers
and the human spirit. she does not allow herself to lose
sight of the fact that without rational. progressive thought,
nebulous concepts become just so much babble.

Because Turkle is a professor in the Science. Technology.
and Society Program at MIT. this work may well be the
vanguard of a growing branch of science. This young
discipline is vital for perspective as computers become
more a part of the fabric of human culture. A better
understanding of what it means to be human is only one
result of further research into this area. Sociologists.
psychologists, and philosophers can benefit from examina-
tion of the principles put forth by Turkle.

The Second Self is not a book to be read lightly. It requires
you to think and respond to its concepts, to postulate what
it is that your mind does and how that process is changed
by. and is similar to. the electronic parts of machine in-
telligence. 1 recommend Turkie's book to anyone who
wants a better understanding of themselves and the
culture in which they live,

Anthony Townsend (Box 7603, Charlottesville, VA 22906) is an
independent microcomputer consultant and software evaluator.

INFORMATION SYSTEMS SECURITY
Reviewed by Annette Hinshaw

Royal Fisher in Information Systems Security outlines pro-
cedures for managers to discover potential danger
spots (exposures) in information systems, develop
numerical values for each exposure, and decide which
security actions are most cost-beneficial. Examples, work-
sheets, and charts support straightforward. easy-to-under-
stand explanations of data-security principles. While Fisher
uses a mainframe environment as the matrix for his discus-
sion, his techniques can be profitably used by anyone who
has information to secure.
Fisher sets out to show managers that data security is
a basic business concern. and one that belongs to man-
agement as a whole rather than just to managers of data
(continued)
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processing. The author broadens the field of concern. In
addition to data theft or modification by intruders,
managers should also consider data corruption by error
a breach of information security. Fisher also emphasizes
a need for tested plans to recover vital data that could
be lost in disasters such as fire and flood.

Computer security is only one of the information-
security issues the author addresses. A businessperson
whose vital data is mostly on paper can utilize the systems
proposed in this book as readily as someone working in
a large data-processing center.

Fisher defines data security as “the protection of data
from unauthorized disclosure. modification and/or destr