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Announcing a small imy

Its 127X 11" x 20"

Itweighs less than 8 pounds”

And costs less than $1.300.°°

Yet with 128K. the new Apple™ Ilc Per-
sonal Computer is @ lot higger than it looks.

oo

The He bas a full-size keyboard,

Abuilt-in half-high 143K single-
sided disk drive.

Built-in serial ports for modems,
printers and an extra halt-high drive,
Even built-in

MOUSELTONIcs S0 it's
ready to use a4 mouse
and all the new Apple 11

Because its inherited all the talents
of the eminently talented Apple lle:
The versatility to run over 10,000
different software programs.
The ironclad reliabilitv of
the first true VLSI motherbozard. =
And the artistic ability of
16 high-resolution colors.

Thellc also has some 28 | motiseware.
talents of its very own. - And our newest
For instance, a il brainchild is certainly
switchable 80/40- ™ sl notanorphan,
aracter displav .y ANRULON!
chi l,c I? sy I . Thin. isitit? Even with its buill-in : You can gl()\\. it
Switchable disk drive with a whole family of

QWERTY/Dvorak keyboard. Apple 11 accessories and peripherals.



rovement on the Apple Ile.

Including the new Apple Scribe—Apple's
first full-color print-on-anything printer
for under $300, it can handle anything
from business graphics to term papers.

The Iic’s father, of course, is the
granddaddy of the whole personal com-
puter industry, the Apple Ile. Which, lest
we forget, has quite a few improvements
ofits own this year.

The Ile can now use our ProFile™
hard disk—so it can store about 2400

pages of anything you'd like to remember.

And the Apple Ile is still the most
expandable personal computer there is.

_HUTTEL, prewmnnennionneanngy SOUAEINL

-® esoes OO0

Built-in poris for making all the right comections.

You can increase its RAM to an elephan-

tine 512K. Add a Z-80 card to run CB/M™

In fact, you can grow it with enough
cards and peripherals to run just about
any family business. Like Saudi Arabia.
So vou see, the only question
is whether vou need an expandable
AppleILAs in Ile.
Ora compact Apple Il As in Ilc.
Justvisit vour friendly authorized
Apple dealer.
And tell them what size
improvement youd like. ‘@

* Don't astertcks medbe Yo suspicions as call get-out? Well. all this ome means i thet the He CPU alone weighs 75 /muml\ /h'/m/ vr fick. monitor an extro dis drice. a printer and several Dricks will

ek the He weigh niore. Our laayers weve concerned e you might not he able b figure this one oul for yourself*

You can pagy more §f vou really went b, Or les.

* The FIC is concerned el price nmq Sothis i only a Sugeested Reteail rice.
1982 Afile Compuiten: Lne. Aok the Apple bogm and Prokile e tradesmaarts of Apoke Gopudten: (e, CF 0 is a treademerl of Digatel Research Ine.

For an cutborized Apple dealer nerest yvou, call (800) 538-9696. in Cunada.calt (800) 268-7796 o (800) 268-7637.

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

Including yours.

Here’s how.

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

Atthe heart of each systemis our
68000/Z-80dual processor. Backed by
as much as 16 Mb of error-correcting
RAM. Full multi-tasking capability.
1/0 to handle up to 16 terminals.

O
TR oaRDS

I | cpu

18000 /2 20A

- ~
[co]— - -

And that’s just the beginning.

You can select single or dual
floppies, 5¥4" or 8” A 21 Mb 514"
Winchester hard disk. And a nine-
track tape drive.

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

Theum, if you're designing a dis-
tributed processing system, you'll
want to take a look at our C-10 per-
sonal computer. The Z-80-based C-10
can serveour 68000-based systems

[Foer]

as a powerful intelligent workstation
in a distributed processing mode. Or
as an independent personal computer
with its own floppy storage.

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

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

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

You see, when we say, “Just tell
us what you need] we're not kidding.
You won't find another family of
68000- based microcomputers that
can fit your needs as exactly as ours.
So if you're in the business of
providing specialized computing solu-
tions, you really should be doing
business with Cromemco.
For a copy of our Systems
Catalog, contact: Cromemco, Inc.,
280 Bernardo Avenue, P.O. Box 7400,
Mountain View, CA 94039.
{415) 964-7400.
In Europe: Cromemco/GmbH,
6236 Eschborne 1, Frankfurter Str. 33-35,
P.0O. 5267, Frankfurt Main, Germany
or Cromemco Ltd.,
The Cambridge House,
178-182 Upper Richmond Rd.,
Putney, London SW15 England.

Cromemco

®Cromemco and CROMIX are registered trademarks of Cromemco,
Inc. UNIX isa trademark of Bell Laboratories. *CP/M is a registered

trademark of Digital Research. ©1983, Cromemco, Inc.
Circle 93 on inquiry card.
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Wordstar® Wordprocessing and SuperCalc 3 Integrated Spreadsheet now included Free with all Seequa compurters.

oEEQUA
oHOWS YOU

HOW 10
GET Al
1BV PG
FOR JUST

51990.

BUY A CHAMELEON
BY SEEQUA

The Chameleon by Seequa does everything an an 8 bit micro-

IBM PC does. For about $2000 less than an IBM. processor that lets you run
The Chameleon lets you run popular IBM soft- any of the thousands of CP/M-80®
ware like Lotus® 1-2-3™ and dBase 1.2 It has a full programs available. It comes complete with two of
83 key keyboard just like an IBM. A disk drive like the best programs around, Perfect Writer™ and
the IBM. And a bright 80 x 25 character screen just Perfect Calc.™ It's portable. And you can plug it in
like an IBM. and start computing the moment you unwrap it.
But it's not just the So if you've been inter-
Chameleon’s sinllilarities to The Chameleon by ested in an IBM personal com-

the IBM that should interest puter, now you know where you
you. Its advantages should, E EQUA can get one for $1995. Wherever
too. The Chameleon also has COMPUTER they sell Chameleons.
CORPORATION

8305 Telegraph Road

Odenton, MD 21113

Chameleon shown with optional second disk drive.

To leam more about ua or for the location of the Seequa dealer
nearest you, call (800) 638-6066 or (301) 672-3600.

IBM is a registered trademark of International Business Machines Corporation.
Circle 276 on inquiry card. ULy 1984 - BYTE 7




Circuit-Board-Design
Without the Tedium

SMARTWORK™ lets the design
engineer create and revise
printed-circuit-board antwork
on the IBM Personal Computer.

Forget tape. Forget ruling.
Forget waiting for a technician,
draftsman, or the CAD depart-
ment to get to your project.
SMARTWORK™ software turns
your IBM Personal Computer
into a professional, high-quality
drafting tool. It gives you
complete control over your
circuit-board artwork — from
start to finish.

SMARTWORK™ trans-
forms your IBM PC into a CAD system
for printed-circuit-board artwork.
Display modes include both sin-
gle-layer black and white and
dual-layer color.

What makes smARTWORK™
so smart is that it understands
electrical connections. Con-
ductor spacing is always cor-
rect, lines don't become too
narrow, and connecting lines
do not intersect other con-
ductors. smARTWORK™ can
automatically find and draw
the shortest route between two
conductors. Cr you can specify
the route.

2

SMARTWORK™ is the only low-
cost printed-circuit-board
artwork editor with all these
important advantages:

[J Complete interactive control
over placement and routing

J Quick correction and revision

[J Production-quality 2X artwork
from pen-and-ink plotter

[J Prototype-quality 2X artwork
from dot-matrix printer

(] Easy to learn and operate,
yet capable of sophisticated
layouts

[J Single-sided and double-
sided printed-circuit boards
up to 10 x 16 inches

J Multicolor or black-and-
white display

[J 32 user selectable color
combinations; coincident
—. points can be displayed
-, incontrasting

. Colors.

[J Can use optional Micro-
soft Mouse as pointing
device

Twice scale
hardcopy of your

artwork is produced using

the Epson dot-matrix printers or the
Houston Instrument DMP-41 pen-
and-ink plotter. Quick 1X check plot
is also available from Epson printers.

Dual-layer color display of a 2" by 4”
section of a 10" by 16" circuit board

The Smart Buy

At 5895, smARTWORK™ is an
exceptional value, particularly
when compared to conven-
tional engineering workstation
costs,

Call or write us for more
information on sMARTWORK™
We'll be glad to tell you how
SMARTWORK™ helps us design
our own circuit boards and
what it can do for your business.

Send a purchase order, or
major credit card number,
and smARTWORK™ can be
working for you next week,

System Requirements

O 1BM PC or XT with 192K RAM, 2 disk
drives and DOS Version 2.0

[J IBM Color/Graphics Adapter with
RGB color or b&w monitor

(J Epson MX-80/MX-100 or FX-80/
FX-100 dot-matrix printer

[J Houston Instrument DMP-41
pen-and-ink plot er (optional)

O Microsoft Mouse (optional)

A L ) ELE.\\.JEJ LEJL;A;
- : -4
"sSmMARTWORK"” and "Wintek” are trademarks
of Wintek Corporation.

WINTEK CORPORATION, 1801 South St., Lafayette, IN 47904-2993, Phane: (317) 742-8428, Telex: 70-9079 (WINTEK CORP UD)
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MICROBYTES

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

COMDEX: Morrow Unveils Battery Portable

At the recent COMDEX trade show in Atlanta, Morrow introduced the Pivot, a 9-pound
IBM-compatible portable computer with a built-in one-third-height 5%-inch disk drive and
room for a second. The $2500 base configuration also includes a 16-line LCD, 128K bytes of
RAM (expandable to 512K), a 300-bps modem, and batteries that last for 5 hours. The com-
puter will not fit in a briefcase and stands upright rather than flat; the keyboard flips down.
Morrow says it will offer a 25-line LCD early next year.

COMDEX: Laser and Color Printers Get Attention

Hewlett-Packard's $3500 Laser]et, based on Canon's 300-dot-per-inch LBP-CX laser printer,
wasn't the only Canon at COMDEX. Quality Micro Systems showed a $9995 version that
can print graphics by emulating Tektronix graphics drivers.

Earlier, Personal Computer Products Inc. San Diego, CA, announced a laser-printer con-
troller for the Canon printer; a laser printer with the controller could retail for about $3500.
Apple is also expected to announce a laser printer based on the Canon.

Several color-graphics printers were unveiled quietly at COMDEX. Seiko Instruments,
Milpitas, CA, showed a $12,000 printer with a resolution of 152 dots per inch; Gulton In-
dustries introduced a $4950 seven-color thermal-transfer printer with a resolution of 100
dots per inch.

Epson's [X-80, an $800 160-cps seven-color dot-matrix printer. can use either a four-color
ribbon or a standard Epson FX-80 black ribbon. Dataproducts has two new color printers: a
$1695 200-cps model and a 400-cps model for $2195. C. Itoh exhibited two seven-color dot-
matrix printers, including a $2000 model with a 24-wire print head.

COMDEX: Makers Move to 3'2-inch Drives

Citizen America Corp., a subsidiary of Citizen Watch, showed two 3¥-inch floppy-disk drives
that are only an inch high. Panasonic introduced both 3- and 3%-inch drives, including a

I Y4-inch-high 3%-inch drive. Janome, which exhibited a 3-inch disk drive last fall, added a
3l4-inch drive. Mitsubishi also showed a 3}-inch drive.

New Telecommunications Products for the IBM PC

ModTech International, Salt Lake City, UT, showed MasterLink at COMDEX, an $800 expan-
sion board for the IBM PC. When you pick up the phone, ROM software automatically
switches the computer from the current application to the on-board software. A $295 Night
Owl option lets the system send and receive electronic mail unattended. Code-A-Phone,
Portland, OR, showed the $700 TelA-Modem, a combination two-line telephone/modem
allowing voice and data communications simultaneously. Both units include a 300/1200-bps
modem. Three companies also unveiled internal 300/1200-bps modems for the IBM PC:
Quadram’'s Quadmodem is priced at $595. Anderson Jacobson’s PC Connection is $495, and
US. Robotics’ Personal Comrhunicator is $499.

Demand Prompts Smaller, Higher-Capacity Hard Disks

Shugart and Cogito, which currently make 5- and 10-megabyte 5Y%-inch half-height hard-disk
drives, are both expected to introduce 20-megabyte versions at NCC. Mitsubishi showed a
20-megabyte 5Y%-inch half-height drive at COMDEX, with a 1000-unit price of $875.

Microscience unveiled both a 10-megabyte half-height 3 2-inch hard-disk drive and a
20-megabyte half-height 5 Yi-inch drive. The recently formed Lapine Technology announced
5- and 10-megabyte 3-inch drives. Atasi, which now sells a 46-megabyte 5Y4-inch hard-disk
drive, exhibited a 75-megabyte version at COMDEX.

Dragon Industries, Hopkinton, MA, is selling 65- and 140-megabyte hard-disk systems for
the IBM PC, priced at $4995 and $6995. Tallgrass Technologies added a $1995
60-megabyte tape drive that uses MS-DOS disk-access commands.

Dysan Corp. is now shipping Chocolate media to hard-disk manufacturers. Dysan says the
product is a high-capacity alternative to the thin-film media now used in hard-disk drives.

(continued)
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MICROBYTES

ACT Introduces New Apricot Computers

ACT was expected to introduce two new models of the 8086-based Apricot in late June. The
Apricot Executive includes a 25-line LCD, a single 3'4-inch disk drive, 512K bytes of RAM, a
trackball/mouse, and a voice-recognition system for about $3000. The Apricot FI is a $1600
system with 256K bytes of RAM and one 3Y-inch disk drive. Both systems use an identical
keyboard linked to the computer using either an infrared signal or a fiber-optic cable.

Two Firms Announce Speech Recognition for IBM PC

Microphonics Technology. Federal Way, WA, offers a $795 voice-recognition expansion board
that can handle a 128-word vocabulary. Another speech-recognition system, the Speech
Recognition Board from Interstate Voice Products of Orange, CA, will be introduced at NCC
this month. The $1650 SRB will recognize up to 240 spoken commands. Either system can
be used with off-the-shelf application programs on the IBM PC,

Digital Research Introduces Multiuser/Concurrent PC-DOS

Digital Research introduced StarLink, a $1695 expansion board for the IBM PC allowing you
to link four terminals to the IBM PC using standard RS-232C cables. StarLink includes a ver-
sion of Concurrent PC-DOS that allows the PC user to run up to four MS-DOS or CP/M-86
applications concurrently in addition to the program used on each terminal. Digital
Research had originally planned an eight-terminal version of StarLink but delayed that prod-
uct because of performance problems using the IBM's 8088 processor.

NANOBYTES

TTX Inc, Foster City, CA, has developed an interface/buffer allowing the Apple Macintosh
to use a daisy-wheel printer. The TTX MACpac includes a 64K-byte print buffer and a 14-cps
printer for $895. . .. Digital Equipment's LAIOO-PF is a $1595 240-cps dot-matrix printer
that uses removable cartridges to select fonts and to emulate Epson or IBM printers. . ..
Harris announced the 80C88, a CMOS version of Intel's 8088 processor. . . . National
Semiconductor has renamed its 32-bit processors the Series 32000 and has licensed Texas
Instruments as a second source for that line. ... The Neon Software Co. Inc., Middletown,
CT. is selling IBM PC software on clothes hangers. Women's Ware includes Budgeting, Check-
book, Recipe, and other programs for $49.95 each. . . . Diamond Computer Systems Inc.,
Santa Clara, CA, offers a $695 board that allows the IBM PC to run CP/M or Apple II
software. . . . Ericsson, a European telecommunications and information systems firm, will in-
troduce an IBM PC-compatible computer. . . . WordTech Systems Inc. introduced
dB/Compiler, a $750 compiler for dBASE II. . . . IBM announced that it will sell enhanced
versions of Software Publishing Corporation's popular PFS: series for $129 to $149. ...
Sheet feeder prices drop: Multi-Matic, Philadelphia. PA. is selling a $395 sheet feeder.
which also uses a $50 adapter for attachment to a specific printer. Brother offers a $269
sheet feeder for its $995 HR-25 daisy-wheel printer. . . . TN.T. Software Inc., Round Lake, IL,
is selling My Word!, a $25 WordStar-like word processor for the IBM PC. MBASIC source
code is $25 extra. . .. VisiCorp has cut prices on all its products by about 50 percent and
introduced FlashCalc, a $99 spreadsheet for the Apple II. ... Modula Computer Systems,
Provo, UT, now offers Modula-2 compilers for UNIX and for the Macintosh, priced at $94
and $150. ... Amlyn has announced a half-height 3.2-megabyte floppy-disk drive that is not
compatible with the Drivetec/Kodak 3.3-megabyte drive, while Shugart Corp. and Phillips
Peripherals have both introduced 1.6-megabyte half-height 5%-inch floppy-disk drives. . . .
Strobe Inc., Mountain View, CA, announced a $995 8-pen plotter. . . . Hong Kong manufac-
turer Bondwell Industrial Co. Inc. plans to buy Spectravideo and will add a $995
280-based portable computer with two single-sided disk drives and 128K bytes of RAM. . . .
Workman and Associates’ WRITE is not available for CP/M-86; this column reported in error
that it was. . . . Tallgrass, Information Storage Inc., and CPT Corporation are jointly
developing an optical disk drive.
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Integrated.

Now, translate your integrated soft-
ware into integrated hard copy, with
the TTOMNI 800™ Model 855
printer. So versatile, it combines let-
ter-quality print, draft-quality print
and graphics as no other printer can.
It prints letter-quality twice as fast
as comparably priced daisy wheel
printers, yet gives you characters just
as sha p, just as clear.

1t prints rough drafts ten times faster
than daisy wheel printers. . . faster
than most any other dot matrix printer.
Only the TI 855 has snap-in font
modules. Just touch a button; change
your typestyle. The 855 gives you
more typestyles to choose from than
ordinary dot matrix printers. It

makes them quicker, cleaner, easier

Printegrated.

to access than any other dot matrix
or daisy wheel printer.

The 855’ pie charts are rounder ...
all its graphics are sharper than on
other dot matrix printers, because the
TI 855 prints more dots per inch. As
for daisy wheel printers. . . no graphics.

TheI'l1855

Printer

The printer for all major PC’s

For under $1,000 you get twice the
performance of typical dot matrix
printers. Or all the performance of a
daisy wheel printer, and then some,
for half the price.

So get the best of all printers, and
get optimum results from your inte-
grated software. With the TI 855.
See it at your nearest authorized

TI dealer. Or call toll-free:
1-800-527-3500. Or write Texas
Instruments Incorporated, PO.

Box 402430, Dept. DPE-182BY,

Dallas, Texas 75240. L
{l’

TExas
INSTRUMENTS

Creating useful products
and services for you.

T™OMNI 800 is a trademark of Texas Instruments Incorporated

Copyright © 1984 Texas instruments Incorporated  2763-36



“Dare to

TT makes the best software
perform even better.

When choosing a computer, there are
two important things to look for. Who
runs the best software—and who runs
the sof tware best! That’s why we're staging
a dramatic country-wide side-by-side
comparison against IBM™ called “Dare
to Compare.”

Come to a participating dealer and
take the “Dare to Compare” challenge.
You'll see first-hand how...

T makes software
faster to use.

Take a closer look. See how we give you
more information on-screen than the
IBM PC? That way you'll spend less time
lookingfor data, and more time using it.
We also give you 12 function keys, while
they give you 10. Unlike IBM, we give
you a separate numeric keypad and cur-
sor controls. And that saves you both
keystrokes and time. We also isolated
the edit/delete keys to reduce the
chance of making mistakes.

T makes software
easier to use.

Tl gives you up to 8 colors
on-screen simultaneously,
which makes separating
the data a lot easier. IBM g
displays only 4. Our graphics ,
are also sharper. And easier f
on the eyes.

|

LTI

FIRST QUARTER Sal.iks

NORTHEAST

S S T

IBM Personal Computer
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And TI makes it easier to get your data
on-screen. Qur keyboard is simpler—it’s
more like the familiar IBM Selectric™

typewriter than the IBM PC keyboard is.

TT1 lets you see for yourself.

Right now, you can “Dare to Compare”
for yourself at participating TI dealers all
over the country. Stop in, present your
business card, put both machines through
their paces using the same software
titles, and see the difference for yourself.
We'll give you a Tl solar powered calcu-
lator, free, just for taking our challenge*.

For the name of a participating dealer
near you, please call T toll-free at
1-800-527-3500, or write: Texas Instru-
ments Incorporated, PO. Box 402430,
Dept. DCAZ232BY,

Dallas, Texas 75240. %

TeEXAS
INSTRUMENTS

Creating useful products and services for you.

rﬂ‘

* This offer available only to persons age 21
or over, whilesupplies last.
Thisoff er expires July 31, 1984,
BPS Business Graphics ™ shown.
BPS is a trademark of Business

& Professional Software Incorporated.
IBM and Selectric are trademarks of
International Business Machines, Inc.

Copyright © 1984 Texas Instruments

Texas Instruments Professional Computer

DTC 2763-69
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FIND ACOMPUTER
THAT'LL OUTPERFORM OURS
AND WE'LL GWEIYI(E"EI AHEADSTART.

If youcan find a microcomputer,
equally priced or less, thatl beat only
half of 10 standard features we've
selected on our HeadStart Model 512,
we'll give you a HeadStart absolutely
free. How can we make this incredible
offer? Because looking for a better
computer than our new HeadStart is
like looking for a needle in a haystack.

You're more apt to come up with a case

of hay fever.
HeadStart is simply the fastest,

smallest, most powerful business com-

puter in its class. Period.

In fact, we're so certain we have an
unbeatable machine, we're offering
you this challenge. If, by some incon-

ceivable circumstance, you should find
abusiness computer that is even equal

toours, we'l give you a HeadStart.
Absolutely Free.

Ifyou'd like to accept our challenge

Circle 161 on inquiry card.

of microcomputer technology we call
HeadStart, call us or fill out and return
the coupon.

You could come up with a free
HeadStart, which is nothing to sneeze
at. Take the Intertec challenge at NCC
Booth 1758.

HERE'S YOUR CHANCE TO WIN
AFREE COMPUTER AND GETA
HEADSTART ON THE COMPETITION.

and learn more about thissmall wonder [~

Intertec, Dept. “HeadStart”
2300 Broad River Road. Columbia. SC 29210
Phone: 1-803-798-9100

1 acceptyour challenge. Please send me details
on how [ can beat the HeadStart VPU 512.

[J HeadStart sounds terrific. Tell me more.

Name

Title

Company Name

Phone

Address

City

State

jULY 1984 - BYTE
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Circle 226 on inquiry card.

Now — Your Printer
Search Is Over With. . .

Gemini 10X

From MidWest Micro-Peripherals

Y SiE@ir-

micronics int

Word processing...graphics—charts..the advantages
of owning a printer are endless. And so are the
advantages of purchasing a Star Micronics
Gemini-10X from Midwest Micro-Peripherals.

Compatibility
The Gemini-10X is compatible with all major brands
of computers. It comes standard with a Centronics
compatible printer port {serial optional), plus tractor,
friction, and roll feed. With 120 cps bi-directional,
logic seeking carriage control and 816 character
buffer (expandible to 4K and 8K), you'll get crisp,
clean hard copy without having to wait.

Versatility
I you want variety, the Gemini-10X features Epson
compatible printer codes. For a wide range of
graphic looks, the unit offers six character sets and
eight fonts as standard.

Value
Al this and more at the guaranteed lowest
price. |1 you can find a verifiable better price
anywhere on any Star printer, WE WILL BEAT
IT. But besides price, Midwest also offers the best
service. We ship 95% of our orders from stock
within 24 hours.
We have cables and interfaces in stock for IBM.,
Apple, Commodore, TRS-80, and most other micro-
computers.
And the experienced Midwest staff is ready to help
you before, during and after your purchase. So call
us today and let us help you find a happy ending to
your Great Printer Search.

More Star Printers Sale Price
Gemmpign  120cps s
Baa 15 160 cps 889
Radik15 200 cps 739
PowerType DaisyWheet 399

Call NOW For Information, Ordering &
Quantity Pricing.

1-800-423-8215
In Ohio 1-800-321-7731

Weaccept VISA and MASTERCARD (Add 3%),
certified checks, money orders, and COD's.

= MidWest Micto-Peripherals
{Division of Intotel. inc)
135 South Springfieid Si
S| Pans, Ohio 43072

102BY
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just return the numeric equivalent of a string
but rather evaluates any legitimate BASIC ex-
pression in the argument and returns its value,
so that

PRINT VAL (SIN(PI/4))

returns .70710 rather than 0 or an error. This
makes entry of formulas into a program sim-
ple. because you can use

INPUT NS
sin ((x"2)/tan(y))
PRINT VAL NS

which will return the correct answer if xand y
are defined.

In the discussions of “structured” versus
“unstructured” programming. the GOTO state-
ment is universally censured. Far worse than a
GOTO is the universal use of obscure PEEK and
POKE statements required by most microcom-
puter BASIC dialects to accomplish simple tasks.

Thanks for an interesting issue.

VP. ONEIL T}
Gilbert. AZ

Your April review of new BASICs was of great
interest since | have used BASIC for yearsin a
small business.

In 1979 1 obtained a North Star Horizon and.
using North Star BASIC. implemented a com-
plete package including editor, general accoun-
ting. mailing list. etc. | am told that our system
is archaic, since it uses a poor language and
runs on an 8-bit processor (Z80) with a 4-MHz
clock.

For a different business. | recently obtained
a Hewlett-Packard Model 150 with an 8-MHz
clock. 8086 processor, and Microsoft BASIC.

I ran the following program on both machines.
(The DEFINT statement, absent in North Star
BASIC. tells the HP 150 to force “I" to a 16-bit
integer. saving time in the FOR loop))

10 DEFINT |

0 A=0

30 FOR I=1 TO 20000
40 A = A + 0000!
50 NEXT

60 PRINT A

The North Star computer did the loop in 65
seconds, yielding the right answer, 0.2.
Microsoft BASIC took 50 seconds (a savings.
but not much). yielding the wrong answer,
0.1999783.

So. a better BASIC will be welcome asa “stan-
dard” Meanwhile, we have purchased a used
North Star as a backup to run our old, obsolete,
and dependable software.

PauL T. BRADY
Middletown, NJ

| enjoyed reading the series of articles on im-
proved versions of BASIC in the April issue.
However, | was surprised that no mention was
made of the extended BASIC that has been
available on Hewlett-Packard's “scientific” series
of computers for nearly a decade. For exam-
ple, the HP-86 computer has roughly 170 func-
tions and commands available, with plug-in
ROMs available for file management, matrix
manipulations, interface control, listing of

variable cross-references and program flow. etc.,
for a total of about 330 functions. From the ar-
ticles in the April issue. it appears that other
companies have almost caught up with HP
BASIC in a few areas and surpassed it in only
one case (Macintosh BASIC). More recent HP
computers are significantly improved over the
86. The 9816 ("200/16") offers every structure
you could want for control of program flow but
lacks the structured variables of Pascal and
other newer languages. Although its variables
are limited to arrays, the 200/16 can sort a string
array with a single command. HP also has in-
tegrated a spreadsheet with the BASIC language
on the 75 computer. Users can create their own
VisiCalc functions as well as incorporate spread-
sheet abilities into BASIC programs.

Some enhancements can only be imple-
mented by a computer manufacturer. For ex-
ample, the HP-86 has seven dedicated keys to
control program debugging and execution
{besides the 14 programmable function keys).
optional ROMs that make additional functions
always available (even without a disk drive), and
perhaps most importantly. an operating en-
vironment that supports the BASIC language.
For example, users can execute several com-
mands in immediate mode from the display
screen then edit in line numbers to quickly
develop programs. What is unfortunate about
these computers is that little applications soft-
ware is available, and the user is thus forced
to continually write programs when a database
system or integrated package could provide
even quicker results.

Your readers may also be interested in a
speed comparison of some BASIC implemen-
tations. Execution speeds for a simple division
program to calculate prime numbers (Interface
Age. August 1981) are: Apple II, 970 seconds:
IBM PC (Microsoft BASIC), 785 seconds, HP-86.
1425 seconds; HP 200/16. 82 seconds: Apple
Macintosh (Microsoft BASIC), 784 seconds. The
Macintosh and HP machines used variables
with about twice the numeric precision of the
others. It is interesting to note that the Macin-
tosh is no faster than the IBM PC. This is not
merely a case of differences in precision
because the HP 200/16 with the same processor
as the Macintosh and higher precision is about
10 times faster. Perhaps the Microsoft im-
plementation is particularly sluggish. It would
be interesting to evaluate Apple's Macintosh
BASIC.

RANDY WEBB
Bloomington, IN

Your April articles on improved BASICs were
very informative, even inspiring. It's about time
BASIC grew up. As an educator, | have had
mixed feelings about teaching BASIC as a first
programming language. BASIC is easy to learn,
but a lot of bad habits have to be unlearned
later. Some college instructors have gone so far
as to say they prefer incoming students who
have no programming experience to those who
have learned BASIC. The “experienced” BASIC
programmers are famous for their tangled,

poorly planned “spaghetti programs.”
Now the situation should change. But here’s
(continued)



Portable

A new generation printer that
combines portability, depend-
ability and quality. Sprinter is
travel convenience — lightweight
and rugged with an easily
removable travel cover and plenty
of space for storage.

Personal

A friendly printer that is easy to
operate. Ease of operation is top
priority for this printer. A
SoftSwitch™ Control Pad allows
the user to control forms’ length,
print density, tabulations, baud
rate and character sets.

Professional

A fast printer, the 160 CPS
Sprinter comes standard with a
4K buffer expandable to 68K with
MPI's MemoryMate™ option. [t
comes equipped with an
EasyLoad™ front paper feed for
quick paper insertion and handles
everything from letterhead to

multi-part forms. l . v
LANIMDE

Travel with the Best! Micro Peripherals, Inc.
See the Sprinter at your local computer store or call us for the 4426 So. Century Dr. » SLC, UT. 84123

dealer nearest you. 1 (800) 821-8848 Circle 229 on inquiry card. (801) 263-308t
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THE SMART WAY
TO CONNECT
COMPUTER

EQUIPMENT.

There's only one cable on the
market that allows you to hook
your computer to virtually any
peripheral. it's the Smart Cable.
Its on-board logic matches
any RS-232 port to
another. Instantly. And auto-
matically. No other cable

can do it. So don't face

the problem of needing

a new cable for every

new connection.

Buy the only cable

you'll ever need to

buy. The Smart

Cable. Suggested

retail $89.95.

Q

1Q TECHNOLOGIES, INC.

11811 N.E. First Street

Bellevue, WA 98005
(206) 451-0232
TELEX 701 472 IQTECH UD

1-800-232-8324

the catch: After talking with the people at True
BASIC Inc. and at Software ‘Fechnology (authors
of BetterBASIC). | have learned that these lan-
guages are not being planned for adaptation to
the Apple II. And let's face it. the vast plurali-
ty of public schools use the Apple II. Are we
to go on teaching bad habits to our beginning
programmers? Pascal is certainly an alternative.
But Pascal is intimidating and hard for many
students to learn as their first language. Editing.
compiling. executing. and re-editing to debug
a program can severely test the patience of a
young person.

Supposedly, the 6502 and Z80 processors are
not “powerful” enough to handle the wonder-
ful new BASICs. But even a low-end machine
such as the Commodore 64 has a good choice
of structured. “user-friendly” languages. Simon's
BASIC allows many of the features of Pascal.
And a relatively unknown language, COMAL,
has been around for years on Commodore
machines, COMAL is incrementally compiled
and allows procedures and functions with
global and local variables. It permits nested
IF/THEN/ELSE statements and a wide variety of
looping structures (REPEAT/UNTIL., WHILE/
ENDWHILE. and LOOP/EXIT/ENDLOOP). The
Commodore 64 version also supports high-
resolution turtle-graphics commands and is
available free in the public domain! It does not
havefancy features such as "windows." but this
is a luxury better suited for 16-bit processors
that can address more memory.

It is indeed ironic that the Apple Il, the most
widely used and generally best-supported com-
puter in our public schools. does not have a
good language available for teaching beginning
students. The best I've been able to come up
with is Microsoft's GBASIC (running under
CP/M), which has the WHILE/WEND loop but
not much else in the way of structure. Digital's
CBASIC looks fairly good at first glance but
does not allow nesting of IFTHEN/ELSE

| statements, which mandates use of a lot of
GOTOs. There is one place in Denmark that may

offer a nongraphics CP/M version of COMAL
forthe Apple Il. But have you ever tried to get
a school district to approve a purchase order
to Denmark?

High school computer education is now fac-
ing a terrible dilemma. What do we teach? Isn't
it about time somebody offered a well-structured,
incrementally compiled language for the Apple
11?

WENDELL BROWN
Kent, WA

CSS LANGUAGES

“ISIM: A Continuous-System Simulation
Language” by Roy E. Crosbie (May. page 400)
was interesting. | think you could have helped
your readers by adding a box informing them
that several other CSS languages were listed in
"Going Further” by Charles Pratt (March, page
204).

GERALD L. GOTTLIEB, PH.D.
Evanston, IL
(continued)

<— (Circle 163 on inquiry card.



Pick upa SIXPakPlus

for your

Introducing... SixPakPlus}” the refreshing new 384KB muilti-
function card! In response to the changing needs of the IBM
PC and PC-XT marketplace, AST Research, Inc. is proud to
announce the latest addition to our line of multifunction
enhancement products, the SixPakPlus! This new product is
the result of extensive marketing research into the needs of
IBM PC users whether they have the original 64K system
board, the newer 256K system board, or the PC-XT. The
SixPakPlus has been engi-
neered to meet these
needs at a competi-

tive price while main-

-

DEF

SERIAL PORT -
" GAME ADAPTER PORT
PARALLEL PORT

CLOCK/
CALENDAR

64K-384K
MEMORY—l

i

PC.

taining AST's high standards for quality and reliability.

The SixPak, as we like to call it, could have been named for
the six banks of RAM on it. However, we like to think that it
was named for the six functions of the card. The features of
the SixPak include:

1. rAM memory starting at 64K, user-expandable in 64K
increments to 384K. This makes the SixPak ideal for
the PC or PC-XT with a 256K system board; 384K on
a SixPak added to 256K on the systemboard yields
640K, the maximum addressable user memory in
these systems.

2. One Serial (async) communications port, con-
figurable as either COM1 or COM2, for use with
serial printers, modems, a “mouse, and other
serial devices. The serial port has on-board
jumpers for easy management of the RS5-232C
lines, simplifying the wiring of cables in many
installations.

3. One Parallel (printer) port, configurable as
LPT1 or LPT2 (LPT2 or LPT3 when the IBM
monochrome card is installed), for use with the
IBM/Epson and other compatible printers. The
port is compatible with IBM diagnostics.

4. A Clock-Calendar with battery backup, featur-

ing an easily replaceable Lithium battery and a

quartz-controlled timebase for a high degree
of accuracy.

5. An optional IBM-compatible Game Adap-
ter port, for use with an IBM-type joystick. In
conjunction with application programming,
this game port may be used for cursor con-
trol, in generating graphics or for playing
games at the end of your work day!

6. Every SixPak comes with an AST Super-
Pak utility diskette which includes SuperDrive
and SuperSpool, the most powerful disk
emulator and print spooler software you can
get. These programs will greatly enhance the
throughput of your PC or PC-XT by emulating
disk drive and printer access at RAM speeds
rather than the normal slower speed of mechani-
cal devices. SuperPak is the first of such software
to be compatible with both DOS 1.1 and DOS 2.0.

Mostimportant of all, the SixPak comes with the AST “Plus’
AST's unsurpassed reputation for quality, reliability, after-
the-sale support, and overall design excellence that gives
our products the best price/performance ratio in the indus-
try! Hence the name, SixPakPlus!

AST products are available from Computerland, Entre’, ComputerMart, and

selected dealers worldwide. Call factory if your dealer does nothave the AST
products you want.

® |BM is the registered trademark of International Business Machines

H Circle 4 on inquiry card.

RESEARCH INC.

2121 Alton Avenue -« Irvine, CA 92714
(714) 863-1333« TLX 753699 ASTR UR



* For the first time, you can get
_three types of computer
communications systems from
just one company. Quadram.




Now Quadram Makes Communications
aseasy as 1, 2, 3.

When it comes to enhancement products
for BM® PCs and otherpersonal computers,
noone can beat Quadram. In fact, if you use
spreadsheets or large databases, you're
probably using a Quadram product already.

Now Quadram applies their expertise to
communication devices. Not just modems,
but a full range of other products, too. So
that you can do anything from networking
many PC’s together to giving your PC full
3278 terminal emulation in an IBM
mainframe environment.

Only Quadram gives you such a selection—
complete with options and upgrade capability.
So now it’s easier for you to design the
perfect system foryour needs. All you need
to do is remember one name—Quadram.

1. Quadmodem™
From your home or office,
reach out and touch
something.

Just because your computer is all alone,
that doesn’'t mean it has to be lonely. Not
when you've got Quadmodem.

Quadmodem isa complete intelligent
modem package. including an integral or
standalone modem with supporting
documentation. Each modem comes with
QuadTalk—a powerful communications
software pack %uplus an introductory
offer from The Source™

IR

Just pick the model that’s right for you and
your computer.

The Integral Unit drops into an IBM PC, XT,
PCjr or Appie lle.

The Stand Aione is an intelligent modem
thatconnects to your system through an
RS-232 port.

Both have enhanced diagnostic capability to
troubleshoot not only your system, but the

1BM’ PC, XT, PCy. are ve’gl-slamd rademarks
o chines Corpx
Tno Sowrceis aregistered trademark of
ce Talecomputing Corporation.
APPLE #e? is a registered trademark
of Appie Computers. Inc.
©Copyright 1984 Quadram Corporation. ANl rights reserved.

Circle 256 on inquiry card.

system at the other end of the phone line.
And both have call progress monitoring to
automatically determine and compensate
for different types of phone systems and
transmission status (human voice, busy
signal, data or dial tones). Of course, both
plug directly from your computer into your
phone jack.

Cet the modems with the name for quality.
Quadmodem!™ Fully compatible with Bell
103/212A dial-up modems and the most
popular modem brands.

2.Quad3278™

Let an IBM PC communicate
with an IBM
mainframe.

Tointegrate your PC into a mainframe
environment, look to Quadram first.

Because now you can have all the features
of the IBM PC (mass storage and peripherals)
plus the incredible power of a mainframe
right at your desk. All it takes is Quadrams
3278 emulation package which includes
hardware, software, even cabling.

Tomake your IBM PC emulate the 3278
Disply Work Station, get the Quad3278™
Once you'e on-line the IBM mainframe
sees you as just another 3278 terminal.
Littledoes it knowthat you'reactuallya
high-performance. intelligent work station,
with all the functions of the Personal
Computer. With mainframe support you
can download data,process it on your PC,
even store it on your own disk for later
reference.

Make the connection from micro to main-
frame. And back it up with Quadram quaity.
It’s the logical step for the future.

3. Quadnet.”
Turns your IBM PC’s into
a Local Area Network.

Local Area Networking (LAN) is one of the
most interesting and useful ideas to come

QUADRAM

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

down the pike. Basically, it allows you to
inter-ink a group of computers together so
they can share information and peripherals
with each other.

And now with Quadnet, you don't have to
compromise your system to fit our system.
Instead, you can easily link as few astwo, or
as many as 255 BM PC’s together in a hard-
wired network. And you can configure
them almost anyway you want. They can
work independently of each other or share
resources and peripherais.

The possibilities are endless. But the
important thing to remember is that
Quadnet gives you a choice with four
different Network Systems. Choose the one
that meets your price and performance
needs.

Quadnet grows as you grow. Yet the user
commands stay the same, thanks to the
upward compatibility of the Quadnet
operating software.

Whichever version you hook on to, you get
a complete package (hardware, software,
and documentation). And most importantly,
you get Quadramss reputation for quality.

QUADRAM QUALITY

E\l wm AtQuadram, wedon't
-‘ J ' make personal computers.
, Wejust make them
' better. Soinsist on the
g\f Quadram name. It’s your
assurance that youre

W« buying fromone of
! QUALITY] the moast estabiished

and involved
companies in the microcomputer field. Ask
your dealer about us.

INTERNATIONAL OFFICES
Interquadram Ltd. 442 Bath Road, Slough, England SLA6BB
Tel. 6286-63865 Tix: 847165 Auriema G Inlerquldum GmbH

g 7,6092 K bach, West G Y Tel: 6107.3089
Tlx 4‘77705m G lnlavmmrnm s.a.rl 41, ﬂue Ybry, 92522 Newly
Tel: 7581240 Yix: 630842 Iso Bur Chevco Computing 6581 Kitimat
Road, Mississauga, Ontario, Canada L5N-2X5 Tet. 416-821-7600
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affordable & reliable...

NETWORKING

Iap__ BULIIPIRT CONTADLLIN

Networking begins with your fine
computer. Where it goes is unlimited
when you interface your peripheral
devices with a 4, 8 or 18 port BayTech
Serial Port Expander. With BayTech's
units you can mix-and-match other
computers and/or peripheral devices
of different configurations without the
need to reconfigure. Port configura-
tion of the peripheral device ports
may be changed by the user with
BayTech's menu-driven software.

j Computer

Terminal

High- Speed etter Quality|

Prln!er

Printer =
i " /*--j"--}f
S _\_/
Modem

BayTech's versatile
multiports. capable of any-port-to-
any-port interconnection, have virtual-
ly unlimited applications. With their
features and low cost. the user can
create a local network providing simul-
taneous communication for 5. 9. or 18
RS-232C devices.

‘_iE::::

A few companies make a good,
expensive Serial Port Expander.
One company makes an excellent,
affordable line of them - BayTech.

networking

e Model S524F ........... $ 329
e Model S528F ........... S 619
e Model 5218F ... ........ $1750

“"We design and price BayTech Mulliports so
everyone can have an dffordable and reliable com-
puter network. To solve your nelworking
problems. call us.”

Charles R. Ramsey. President
Bay Technical Associates. Inc.

I -800-523-2702

E BAY TECHNICAL
[ ASS50CIATES. inc.
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To ERR Is INDEED HUMAN

Greg Scragg's “criticism™ {April Letters, page 20)
of Douglas Davidson's “forgotten™ sort ("Ad-
dress Calculation: The Forgotten Sort.”
November 1983, page 494} demonstrates too
much enthusiasm and too little familiarity with
the subject area. He quotes Donald E. Knuth
{The Art of Computer Programming) as proving that
“no sort can work in time less than O(n log n).”
What Knuth clearly points out. but Mr. Scragg
appears to have missed. is that this bound only
holds for “sorting techniques which are based
solely on an abstract linear ordering relation
between keys” {Knuth. volume 3. Ist edition.
page !8!)—specifically excluding such methods
as address calculation. In fact. Knuth describes
the address cakulation sort. concluding that
“we have achieved a sorting method of order
N. provided only that the keys are reasonably
well spread out over their range” (Ibid. page
102)—precisely the claim Mr. Davidson makes.
Mr. Davidson's article presents a simple. too
often neglected algorithm with which many of
BYTE's readers were likely unfamiliar. Mr.
Scragg's letter is unjustified and inept. and
seems unforgivable regardless of the state of
his schooling.
MIKE Dixon
Ontario, Canada

This letter is representative of several we re-
ceived regarding Mr. Scragg's criticism of Mr.
Davidson's article.

ICONOLATRY

To complete Gary Sanford’s amusing “ultimate
allegory™ {April Letters. page 15). | suggest a
passenger-driven mouse—nothing elaborate to
begin with, say. 50cc with a d4-speed box
{labeled N. S, E. and W) The posher PC pushers
would soon rush in with add-ons: seat belts, |
¥ my ...~ stickers, in-dash computers
with submice. ... There is {literally] no end to
the possibilities.

Another aspect of Tom Houston's iconolatry
{"The Allegory of Software” December 1983.
page 210] puzzles me. I've often wondered why
the drudgery of program development has not
been enlivened by the use of video-game
graphics. | have in mind. for example. that in-
stead of typing ERASE FILENAME it would be
more fun to have all your FILENAMES floating
around the screen in little boxes while you try
to blast the right one with your joystick button.
Much less user-mollycoddling than having
mousey drag off naughty Freddy File to the
trash can.

STAN KELLY-BOOTLE
Mill Valley. CA

DESIGN FLAWS

Some of the examples and assertions of Mark
Johnson and Allen Munro's “Pascal's Design

Flaws: Modula-2 Solutions and Pascal Patches™
{March. page 371) are misleading or incorrect
with respect to the Pascal language as defined
by the International Standardization Organiza-
tion {ISO Pascal). Standard Pascal:

I. does not have a built-in string type
2. allows short-circuited evaluation of
Boolean expressions (implementation-
dependent)

3. includes. at level | of the standard.
“open” array parameters {referred to as
“conformant array parameters” in the
standard]

4, defines an out-of-range case selector
to be an error

STEVE BRECHER
Software Supply
Long Beach. CA

We thank Steve Brecher and others who have
pointed out some of the ways that standard
versions of the Pascal language (as developed
by the ISO and the American National Stan-
dards Institute) address the Pascal design flaws
we discussed.

One of the problems with talking about
Pascal is making it clear which “standard"’
Pascal you are talking about. Our article per-
tained to the original definition of Pascal, as
published in the Pascal User Manual and
Report by Kathleen Jensen and Niklaus Wirth.
We chose to discuss Pascal's problems in terms
of UCSD Pascal because it s the most widely
used implementation for microcomputers.

' Future Pascal implementations will undoubt-

edly be influenced by newer standards from
the 1SO and ANS|. Thus far, however. the user
base for UCSD Pascal far exceeds that of other

implementations.
MARK JOHNSON AND ALLEN MUNRO
Redondo Beach., CA

THE SPIRIT OF BENCHMARKS

| enjoyed reading “STSC APL* Plus and IBM PC
APL: "Two APLs for the IBM PC” by Jacques Ben-
simon {March. page 246). Although STSCs
APL*PLUS/PC is a very fine product. the soon-
to-be-released I.P. SHARP APL/PC promises to
contain the powerful operators, such as nested
arrays. that most sophisticated APLers expect
from their language. | hope BYTE will have the
opportunity to review L.P. Sharp’s upcoming
product.

In response to page 250 of the article. Mr.
Bensimon remarks " . . a significantly modified-
algorithm to reduce execution time. which goes
against the spirit of benchmarking™ was used
in an APL solution submitted by Michael Rowe
and Donald Stoneburner (May 1983 Letters.
page 8). As the Rowe half of the Rowe and
Stoneburner solution, and as a professional
who has been involved with many benchmarks
of commercial systems, | cannot comment on
what is the “spirit” of benchmarking. nor am
| sure that benchmarks even have “spirits” What
I would like to assure the fine readers of BYTE
is that there is a purpose for doing benchmarks.

ILLUSTRATED BY JEREMY VARNUM
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A benchmark’s purpose is that of evaluating
and quantifying the efficacy of hardware/soft-
ware environments within a relevant range of
use. A relevant range would be defined by the
particular purpose of a benchmark. If a bench-
mark is performed to generate capacity plan-
ning decision information. the relevant range
would be based on anticipated utilization; or
if a benchmark is performed for systems tun-
ing or performance analysis. the relevant range
is based on present utilization. You can always
make a benchmark look extremely bad or ex-
tremely good for a particular software/hardware
environment, but a well-designed benchmark
will strive to make representative use of the
hardwarekoftware environment by selecting
commonly accepted and practiced program-
ming techniques. Most professionals soon find
and adopt efficient programming techniques
and algorithms (count the times that you or a
colleague has made the remark. "I have this
routine running twice as fast and with half the
code”). Thus. most benchmark designers take
for granted that the average programmer is no
dummy and therefore tests efficient and
representative algorithms. The Rowe and
Stoneburner solution is efficient {22 millisec-
onds for 10 iterations running on an IBM 3081}
and makes use of commonly utilized APL pro-
gramming techniques.

As for the “significantly modified” nature of
our algorithm. I thank Mr. Bensimon for his
opinion, but! do not concur. Conceptually. each
alley of the Sieve of Eratosthenes can be
thought of as a Boolean decision processor. in
that a ball rollsdown an alley (representing a
particular number) and if it encounters a hole
(representing the number's factorability by a
previously derived prime) it is proven not to be
prime. Our algorithm is true to this original con-
struct. in that we generate a bijt mask based on
previously derived primes and perform a
Boolean AND between this mask (representing
the sieve holes) and a bit string (representing
all possible numbers (alleys of the sieve)).

One additional note concerns bit-string im-
plementations. PC versions of APL {and some
other languages) do not universally implement
true Boolean strings. in that a whole byte or
integer is sometimes used per single bit. If this
were the case, an algorithm that is highly depen-
dent on Boolean operations may have highly
variable results in relation to memory utiliza-
tion and execution speed across software im-
plementations. I have heard. but cannot con-
firm, that the first release of STSC's APL°PLUS
did not have true bit strings. but that the cur-
rent release does have true bit strings.

MicHAEL C. RowE. PH.D.
Lewisville, TX

SIMULATION LANGUAGES

1 was very interested in the theme articles on
simulation in the March issue. but rather disap-
pointed by the sparse and vague references
made to European. and especially British,
developments in this field. This is surprising and
unfortunate because considerable attention has

been paid in the United Kingdom to the use
of existing {(mainframe) simulation languages on
microcomputers. This approach has two main
advantages: the microcomputer-based system
can be used without retraining personnel who
are already familiar with the language: and a
mainframe can be used if the model becomes
too large for the microcomputer.

The languagesthat | refer to are the Extended
Control and Simulation Language (ECSL). to-
gether with its associated code generator CAPS;
SEEAWHY: and FORSSIGHT. the current version
of the original general-purpose simulation lan-
guage. GSP (General Simulation Program).

- which was first used in 1958. All of these lan-

guages also support dynamic graphic display
facilities on microcomputer systems. As far as
1 know. FORSSIGHT is not yet available in the
United States, but ECSL and SEEWHY are both
actively marketed here.

These three languages use the powerful three-
phase activity cycle representation, sometimes
called the “British” approach. This means that
they can be used only for pure discrete event
modeling purposes. This approach has the
benefits of being easy to understand and code,
and it eases certain modeling decisions.

1 hope that this letter will draw your readers’
attention to these languages. so that they will
consider them when choosing a simulation
language.

ROBERT L MiLLS
West Lafayette. IN

A MINOR PROBLEM

For someone who “writes extensively about
computers” Ed Teja seems intent on coming
across as a novice {“Compupro’s System 816/C
and System 68K—the Two and Orly" March,
page 214). His persistence in referring to the
68K bytes” of CompuPro’s 68000 board is in
strange contrast to the technical detail of the
rest of the article. How could he possibly miss
“68K" being an abbreviation for “68000"? And
how can | possibly take seriously someone who
makes such a flub?
PAUL ROBINSON
Framingham, MA

There was no “persistence in referring to the
‘68K bytes' of CompuPro's 68000 board.” In
one caption an editing change converted the
declaration that this was a picture of the
System 68K'’s central processing unit into the
misstatement Mr. Robinson noted. | should
have caught the error in the galleys. 1 didn't.
Mea culpa.
EDWARD TEIA
Santa Cruz, CA

COMPARING COMPILERS

1 found Kaare Christian's “Inside a Computer:
Notes on Optimization and Code Generation”
{February. page 349) most intriguing. and 1

(continued)
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dabl iable...
affordable & reliable PORT

CONTENTION

Add more users to your multi-user
computer without expensive hard-
ware or software modifications. A
BayTech Port Contention unit will
maximize utilization of available ports.
thereby minimizing idle. valuable

system time. With 6-to-3. 8-to-4 and
12-to-6 port models available. Port
Contention problems can be solved
from micro to mainframe computers.

RS ARARY

VLY RN

B WIS

The graphic above illustrates a typical
BayTech Model 5218B Port Contention
application. By adding a single 5218B unit,
a 6-port multi-user computer gains six
additional users, thereby doubling access-
ibility to the computer.

e Model 528B; 6portsto3 .. $ 625.
e Model 5212B: 8 portsto 4 ... $1095.
e Model 5218B: 12 ports to 6 ... $1750.
To solve your

port contention problems . .

You're
Talking!™
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rushed to my IBM PC to see what kind of op-
timized code Microsoft's 3.13 Pascal compiler
produces for the Sieve of Eratosthenes algo-
rithm. [For more information see “Eratosthenes
Revisited: Once More through the Sieve” by Jim
Gilbreath and Gary Gilbreath, January 1983,
page 283.| Eagerly comparing my COD listing
to the DRI and Inte! listings. | saw a close cor-
relation between Microsoft's and Intels op-
timization strategies.

My summary: Where Intel dedicates CS and

AX to somewhat specific functions, Microsoft
seems to use AX generally. This results in five
instructions (that the Intel code did not require)
to load AX with the desired values. In one case,
Microsoft saves an instruction adding directly
to the count in memory, whereas intel adds to
and then stores AX. The bottom line is that Intel
produces a tighter, faster Sieve, but not by
much,

Because [ use MS-DOS and do not have ac-
cess to iIRMX/86, | was pleased to see how well
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Microsoft Pascal optimizes. Although some may
be bothered by the fact that the Microsoft .COD
file is just a memo listing and not an assembly-
language source that can be modified. this suits
me just fine. Code that is not tinkered with is
one less picket in the fence to come loose—or
one less to be hammered up in the first place.
The fact that the compiler does such a good
job of optimizing is key to my happiness.

As Christian points out, the use of .COD lists
is most helpful in analyzing alternative coding
tactics. [n one case, a piece of my Pascal source
code looked redundant because a variable ex-
pression was explicitly stated in two consecutive
lines. When [ compiled this alongside an alter-
native that precomputed the expression, [ dis-
covered that the compiler carried the results
of the expression evaluation to the second line.
doing automatically, and in less code. what [
attempted to achieve in my alternative.

As a final note, Christian’s discussion of ways
to beat the FOR loop control was most instruc-
tive. Microsoft, by the way, exhibits the same
weakness that Intel does.

CHET FLOYD
Manhattan Beach, CA

STILL MORE ON THE MAC

After reading the February issue on the Mac-
intosh, | flipped through some old copies of Sci-
entific American. An article in the June 1978 issue
caught my eye “The Earliest Precursor of
Writing” in which Denise Schmandt-Besserat in-
vestigates pictographic versus ideographic
origins of writing. It suddenly struck me that
the Lisa and Macintosh represent a major step
backward in the state of the art of recordkeep-
ing. on the order of perhaps six millennia. Con-
gratulations Apple! The computer, originally
conceived of as a tool to expand the horizons
of man's intelligence. is instead now en-
croaching upon it.
THOMAS LITANT
Tokyo, Japan

There is an important difference between
Macintosh's graphical images and those of pre-
historic man. Mac’s icons provide a method
of controlling an interactive device, while pre-
historic man's were for recording information.

THANK YOUu

Several months ago I wrote to you asking if any
of your readers would be interested in con-
tributing programs to a book called Microcom-
puter Programs in Medicine.

The response from your readers was astound-
ing. | received letters, postcards, packages of
disks. and printouts from all over America,
various parts of Canada. England. Ireland. South
Africa, Saudi Arabia, Israel, Australia, Malaysia.
and even one from mainland China.

[ received phone calls in the middle of the
night from people asking for details of the im-

(continued)
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WHO'’S GOING TO BE
LEFT IN THE DARK EVEN WHEN
THE LIGHTS COME ON AGAIN?

When the blackout hit, the CPA on the left didn't turns on in less than one-half cycle, protecting
have a Saft Standby Power System to protect his the data and memory within the computer. There
numbers. He lost his memory. Result: No data, are two systems available. The 200VA, which
no business. Even with the lights on. provides standby power up to 20 minutes. For
Our system is made for the small business larger systems, the 400VA provides standby
computer at a small business price. Best of all it's power up to 10 minutes. That gives an operator
from SAFT, the hottest name in the battery busi- plenty of time to get off the computer safely. And
ness today. And although it can provide during normal operation it acts

emergency power for almost any-
thing, it was designed specifically
to protect personal and small
business computers from data
loss in the event of a blackout
or brownout.

As soon as the power drops, a
Saft Standby Power System

as a line filter to protect against
harmful spikes.

So don't be left in the dark.
Depend on the Saft Standby
Power System. Call us at (602)
894-6864. Or write SAFT Elec-
tronic Systems Division, 2414 W.
14th St., Tempe, Arizona 85281.

MORE POWER TO YOU.
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S REHOUSES

SOFTWARE

Technical Information & Other Queries

(602) 246-2222
TOLL-FREE ORDER LINE 1-(800) 421-3135

SAVE EVEN MORE!

We will attempt to beat anyones’ price, and remember, it you don't live in
Arizona, you won't pay sales tax, which can save youan additional 6°%. or more

compared with purchases made in your home state.

Fox and Geller Quickcode............

Knowledgeman ..................... $275
Condorlll....ovvvvnviiiiiiiinens $330
NWA Statpak ........covvnvnenen... $350
TNV e $249
Infostar......coovieiiiiiiiiiient $255
PFSFile ..oovveee et $95
FRIDAY ... $175
Personal Pearl...........ccvvvvevnnn $145
Fast Facts for IBMPC............... $135
RBase 4000 ..........cccvivninnnennns $285

WORD PROCESSING
Wordstar, Mail Merge, Correct

StarStar Index ...........ocvvvnnnnn $345
wordstar .....oiiiiiii i $230
Mail Merge or Spell Star ............ $130
Microsoft Word With Mouse ......... $305
Word Perfect . .........covivininnn. $295
Volkswriter for the IBMPC .......... $110
Volkswriter DeLuxe ................. $175
Aspen Spellchecker .................. $36
Metasoft Benchmark ................ $265
Multimate.......ocvvviiiiiinnnnn. $275
Peachtext 5000 ..........cvvuvnvnnn $195
SPREADSHEETS

Calcstar for 1BM PC ... $65.... Other $85
Supercalc Il .........cooiviiiii..t. $159
Supercalc Il .......oevvevenennnnn, $215
Microsoft Multiplan ................. $155
ITK Solver ...oovvviiiiiiiiiii e $289
ACCOUNTING

Call for programs not listed.

TERMS: Prices include 3% cash discount. Add 3% for charge orders. Shipping on most items $5.00. AZ
orders +6% Sales Tax. Prices subject to change.

DOIArS & $ENCE «vovvvveeeernnannnn.. 85
MBSI GL, PA, AP, AR Each Module....$350
TRANSFER PROGRAMS

Move-it...c.coviiiiii i $85

LANGUAGES

Lifeboat Lattice C Gompiler .......... $295
Microsoft C Compiler ............... $325
Microsoft Pascal Compiler........... $245
Microsoft Basic Compiler............ $285
Microsoft Basic Language ........... $250
CBASIC 86 for IBMPC............... $135
CBASICCP/M-80 ........cceennnn.... $99

FOR PC DOS

Norton Utilities ............ccovivenns $55
Copy IPC .. $34
Prokey V30 ...ovovviveiiiinieennenn $89
Harvard Project Manager............ $265
Microsoft Flight Simulator............ $38
HARDWARE

Hayes 1200 Modem ................. $495

Hayes 1200b Modem for IBMPC...... $435
Anchor Signalman 1200baud Modem .. $285

Quadcolor | Board for IBMPC ........ $185
MPI 320K Disk Drives ............... $185
CDC 320K Disk Drives ............... $229

10 MB internal hard drive for [BM PC $895
23MB external hard drive for IBM PC $1895

256K Ram Board for IBM PC ......... $299
Princeton RGB monitor .............. $485
PRINTERS

Juki letter quality printer ............ $445
Gemini 15X, 10x Printers............. Call
Okidata Printers .................... Call
NEC Printers ......ovveviiiiinnnnnn. Call

Corona Computer Portable or Desk Top Call

TOLL-FREE ORDER LINE 1-(800)-421-3135
WAREHOUSE SOFTWARE

.

2701 West Glendale Ave., Suite 6
Phoenix, AZ 85021
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pending book.

As aresult of this overwhelming response. the
programs have now been published in book
form in two volumes. Volume 1 contains sched-
uling and appointment programs. direct patient
billing and accounts receivable programs, pa-
tient file retrieval, simple statistics (including
standard deviation). graph drawing and curve
fitting, and numeric and alphabetic sorting.
Volume Il contains programs for taking patient
histories and history summarization, respiratory
function. pediatric growth-percentile calcula-
tion, bar-graph drawing. etc.

The book is available from Computer Medica
Corporation, Medical Software Company. 328
Main St. Center Moriches, NY 11934,

1 must thank your readers again for the fan-
tastic response.

DEREK ENLANDER. M.D.
New York. NY

THE PERFECT MICROCOMPUTER

First, let me congratulate you for having the
finest computer magazine and the finest con-
sulting editors: Steve Ciarcia and lerry Poumnele.
1 agree with their assessment of the industry
as exemplified in the May issue.

| find the prevalent state of the microcom-
puter industry appalling. Although we have had
two very powerful [6-bit processors available
from the start of this decade ({the MC68000 and
the Z8000), they are not in most microcom-
puters and are underutilized in all but the most
expensive. Mr. Ciarcia's Trump Card, for exam-
ple. is a great addition to a PC, but why is it
necessary? Did Intel and IBM conspire to offer
America inferior technology? And why is the
Z8000 such an underused chip?

Having owned three personal computers, | am
ready to buy again. but this time | have some
specific criteria in mind. | would like a 16-bit
processor, at least 512K bytes of RAM expand-
able to at least 2 megabytes, two disk drives
of at least 512K bytes each. multiuser capabil-
ity. a good operating system with plenty of soft-
ware, and an under-$3000 price tag.

Guess what? There are none. Two computers
that come close are the Sage and the Pinnacle.
The Sage is a little too expensive at present.
and the Pinnacle needs software. But why are
there no Z8000 machines? | believe there are
many computer sophisticates such as myself
who would buy such a machine.

RICHARD H. KNoP
Kansas City. MO

Mumps

| read with interest Jonathan Javitt's article
“Computerizing a Medical Office” (May. page
171). 1 have been involved in this field from both
a programming and a medical perspective for
over five years. | am in particular agreement
with the seven-step approach Dr. Javitt recom-
mends for effective use of computers within a

(continued)



HIGH PERFORMANCE

IT'S WHAT’'S UNDER THE HOOD THAT COUNTS

Take a close look under the hood of a Datasouth
printer. Inspect for loose parts, cheap fittings. Search for
things that show more concern for speed on the assembly
line than the communications line.

You won't find them. Instead you'll find the source of
the Datasouth reputation: design, engineering and mate-
rials dedicated exclusively to high performance value.

Now ook closer.

MORE THAN THE HUM OF ITS PARTS

Count the moving parts in a Datasouth printer. You
won't find many. Most of those are dedicated to transport-
ing the printhead and the paper from point to point with
optimum speed and accuracy, while the rest of the printer
sits quietly with the motionless authority of a Stonehenge.

And thinks.

Under the hood of every Datasouth printeris a highly
intelligent microprocessor. Its sophisticated brainwork elimi-
nates the need for many parts still common in other printers,
and optimizes carriage and paper travel so the printhead
intelligently follows the shortest path from one printable
character to the next. So more work gets
done with less strain on the machinery.

MODULAR MAINTENANCE

Datasouth design simplicity
assures easy maintenance. All control
electronics are on a single printed
crcuit board. The 9 wire printhead is
rated at over 500 million characters,

Everything that matters is easy to reach, right there under
the hood. Even the cartridge ribbon, rated at 3 to 4 million
characters, snaps into place in seconds.

JUST TURN THE KEY

Datasouth printers are easily driven by virtually any
mini or microcomputer. The fully instrumented dashboard
allows the user to program up to 50 different applications
features at the touch of a few buttons. Meanwhile, the
digital readout shows everything from programming
prompts to line count.

TAKE YOUR CHOICE

Datasouth reliability comes in two high performance
models. The DS180 is a legendary workhorse that delivers
crisp data quality printing at 180 CPS. The new multimode
DS220 cruises at 220 CPS for high speed data printing
and at 40 CPSfor letter quality word processing. Both
models print precision dot-addressable graphics.

If youbhave a high performance printing need,
Datasouth has a high performance printer to fill it.

DRIVE ONE TO WORK TODAY

Both the DS180 and the DS220
are on display at more dealer show-
rooms every day, including one near
you. So go take a hard look at the
kind of hard copy you get from high
performance Datasouth printers.

See what really counts when

and is easily replaced in minutes.

M ANCE

BB BRI CLr R

data- 0

AVAILABLE NATIONWIDE

you compare printers.

M ATRIX Rl SN T £ Rud

Find Datasouth Printers At OF Datasouth Computer Corporation
Participating Camgatadand® Stores | g A{?g 2:{:8 *;E%E/FCEJ ggl%%ﬁTORS Box 240947 - Charlotte, NC 28224
And Other Fine Dealers. . CALL TOLL FREE: 704/523-8500 - Telex 6843018 DASOU UW
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1-800-222-4528
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Features*

Advantages*

Benefits*

Unlimited numberof tables open
at a given time

No need to open and close
tables repeatedly

Speedier answers to your
querles

Up to 255 tields per record

Greater descriptive capacity

Lowers frustration of having to
deal with multiple tables for a
single topic

Passwords, read/write access,
data encryption

Access to data is individualized

Unauthorized use of data
prevented

Query multiple tables with a
single command

Retrieves data without
unnecessary intermediate steps

Users get information more
efficiently

Query syntax like 1BM’s
SQL/DS

English-llke commands

Users not required to learn a
new language

Dynamic sorting and grouping
of query output

Control of output format

Data can be customized to users
needs

Spreadsheet cells may be
defined In terms of

e formulas

e data table values

e programs

Cell can automatically retrieve
Information from tables and can
perform Intricate mathematical
operations on that information

No need to rekey information or
perform calculations separately

Forms creation for screen

and printer using 8 colors,
blinking, bell, prompts, reverse
video, etc.

Greater versatliity in screen and
printed output

Screens and forms are easy to
understand and use

Statistics (e.g., min, max,
average, sum, standard
deviation, variance, etc.)
automatically generated

Provides more complete
analytical description of data

Improved decision-making
capabliities

¥igh resolution color grapbhics:
ple charts, bar charts, area
curves, scatter dlagrams, etc.

Numerical data from spread-
sheets and tables can be
pictorialized

Patterns and trends easler to
spot

*Partial List

S |
unerﬁmn
Spreadsher]

Statisy
&

s

Whether your needs simpl : o

We help a lot of different people
solve a lot of different problems:
from the simplest to the most
complex. . .from mailing lists to
integrated accounting, from
preparing tax returns to order
entry. Whether you need help
saving money or making it, the
Knowledge Manager can help
you manage your information
better than any other micro
software package.

Quality Software for
Quality Results

You can start just as simply as
you want and grow just as fast as
you like. The Knowledge
Manager's powerful commands
are always ready when you are.
You get quick results, improved
productivity, accurate informa-
tion, custom tailored to meet
your needs. The Knowledge
Manager lets you use your
information, when you want it
and in the way you want it.
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intricate. . .or somewhere in between

Reliable and Chances are you won't find a job i
Comprehensive the Knowledge Manager KNOWLEDGE
can’t do.

The Knowledge Manager is built
to last. You can start with the
Beginner’s Guide, or run right

through the instruction manual L KnowledgeMan is a trademark of Micro
to advanced data management Dealer inquiries invited. Data Base Systems, Inc.; SQL/DS of IBM.
commands. Circle 212 on inquiry card.
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 Please send me: 0 5%" IBM PC SS Name i
] D Free feature-by-feature comparison [0 5%" Vlctor/S!rlus Title i
] O Forms painter and graphics O 5%" DEC Rainbow C 0
i information and pricing* t+Add $?0.00 if outside U.S., Canada P}?mpany )
O Run-time package information or Mexico Ad(()ine ( I
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Now Taxan for IBM

RGBvision 420 features 640 horizontal line e
resolution with .38 mm dot pitch, non-glare

black face picture tube, 18 MHz bandwidth.

Includes cable.

TAXAN Model 121 (Green) or 122 (Amber)
are TTL, 800 horizontal line resolution,
20 MHz bandwidth.

The optional tilt and swivel base with LCD

clock, model 110-12, is also available for
Models 121 / 122.

Ask your dealer about TAXAN model 505,
256K RAM expansion card for
the IBM PC.

Circle 300 for Dealer inquiries.
Circle 301 for End-User inquiries.

dby
i\ip‘a\a'ﬁn}éml’ﬂll '
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l TAXAN Corporation, 18005 Cortney Court, City of Industry, California 91748, (818) 810-1291
. See your local TAXAN dealer or call us for details

TAXAN manufactures monitors for nearly every personal computer;
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medical practice.

However. as both a software vendor and a
physician | disagree with some aspects of the
article. On page 174, Dr. lavitt says:

.. packages have been created that accommodate
specific items of clinical information. These programs
allow a practice to designate 10 or 20 items that
must be recorded for each patient and to configure
data fields to store those items. . . . What is needed
is a relational database that is able to track clinical
parameters over time and correlate them. . . . THis level
of sophistication has not been developed under cur-
rent microcomputer systems and is currently available
onty under Unix.

Our medical-software package now supports
both free-text entry of patient records and
storage of up to 1000 problems per patient. All
information is retrievable individually or in
groups selected from criteria of the practice
without resort to custom programming with up
to fifty Boolean AND. OR. and NOT operands
for either inclusion, exclusion. or both.

On page 176 Dr. Javitt states:

Installation . . . is time-consuming. . . . In the initial
phase. the personal data on each physician in the
practice must be entered as well as the particulars
of each insurance carrier withwhich the practice deals.
A complete list of diagnoses and procedures used in
tharges and . . . codes. . . . Try to find a program that
can learn new diagnostic codes and procedures as it
comes across them.

Our software package “learns” all data about
a practice as required during a normal posting
cycle. Thus, patient data, diagnostic codes. pro-
cedural codes, insurance carriers and codes.
and provider information are all entered only
when outside the current boundary of the
known practice data.

The trick is not alchemy but rather Mumps.
This ANS}-standard languageloperating system/
filing system supports a remarkably flexible data
structure almost handcrafted to the needs of
medical users with both variable-length records
and muitiple linked records per patient pos-
sible. Argument indirection permits the user to
enter a variable whose truth value can be tested
easily across the entire database. Finding all pa-
tients who are 35-55 and have hypertension and
di@betes. for example. is easy. Finally. Mumps
is available for microcomputers and minicom-
puters, ranging from the Apple Il and clones
tothe largest networked mainframes. all without
alteration of source code.

Both as a programmer and a physician. | have
found the Mumps language to be a joy: | am

only sorry that BYTE has not represented this

computing optionto its otherwise well-informed
readership.

DoucLAs H. McNEIL, M.D.

Little Rock. AR

You THINK
YOou'VE GOT PROBLEMS

Our corporation consists of two divisions. One
is an offshore drilling and training division. The
other develops computerized operating pro-
grams for the petroleum industry. We who work
in the offshore drilling and training division are
constantly exposed to terms and definitions
from the computer division that we do not
understand. such as gigabyte and multibus. And
when we ask the computer division questions
about what they are talking about they look at
us like we are idiots. So we took it upon our-
selves to find out what these terms mean. and
due to our diligence and constant searching we
did locate a multibus. of which we have en-
closed a picture (see photo below). We would
appreciate it if you could print it in your
magazine so that all the other people who are
constantly exposed to these computer people
and who have no idea what they are talking
about will at least know what a muitibus is.
We are still searching for a gigabyte and are
somewhat apprehensive about looking for a
terabyte. If anybody else out there needs our
assistance please feel free to write us and we
will see if we can find what they are looking for.
GENERAL PETRO SCIENCE
Houston. TX

ARE YoU SITTING DOWN?

While I'm still in shock. 1 thought my fellow
readers should be informed about the cost of
computer repairs. | purchased a Columbia VP
portable in September {by mail order) with the
belief that nationwide servicing through Bel! &
Howel! would negate any problem of not buy-
ing from a loca! dealer. (As a research engineer.
1didn’t need any dealer support for my applica-
tions,) Was | ever wrong!

When my machine went down on December
30. | figured a quick trip to Bell & Howell would
take care of it. After all, it was probably just the
Motorola 684 5 CRT controller chip that needed
replacing. It took a little longer than expected
because. despite national advertising, Colum-

(continued)
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EVERYTHING

FOR
IBM PC/XT

DATA ACQUISITION
AND

CONTROL

MODEL DASH-8 $375

e 4,000 Samples/Sec (30,000 in Assembly
Language)
e 8 S.E. Channel, 12 Bit Analog Inputs
Event, Period, Pulse Width, Frequency
Measurement
7 Bits of Digital 1/0
Programmable Scan Rate
Interrupt Handling
Foreground/Background Operation

MODEL DASH-16 $895

e 40,000 Samples/Sec

e 8D.1., 16 S.E. Channel 12 Bit Analog
Inputs with DMA

¢ 2 Multiplying Analog Output Channels

8 Bit Digital 170

¢ Interrupt Handling

e Foreground/Background Operation

MODEL DASCON-1 $485
e 30 Samples/Sec, 4 D.l. Channel 12 Bit
Analog Inputs

¢ 0On-Board Signal Conditioning

Direct Temperature Measurement (— 200 to

+650 C. 2

12 Bits of Digital I/0

Interrupt Handling

2 Optional 12 Bit Analog Output Channels

2 Optional Instrumentation Amplifiers

(0.5 MicroVolt/Bit)

e Foreground/Background Operation

MODEL PIO-12

$ 97
e 24 Bit Parallel Digital 170
e Interface to Plotters, A/D's, D/A's, Relays,
Switch Contacts, Etc.
e Interrupt Channel
e No Software Needed

MODEL IE-488

e |ndustry’s Easiest IEEE-488 Board to
Program

¢ Interrupt, DMA, and Normal Transter
Modes

e Controller, Talker or Listener

¢ No Floppy Disks Required

¢ Resident ROM Command Interpreter

$395

Single Piece Pricing Including Sdftware
ONE YEAR WARRANTY

Also Available is a Complete Line of Accessory
and Expansion Products

254 Tosca Drive, S!oughton. MA 02072 (617) 344-1990
[ULY 1984 « BYTE 31
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bia Data Products Inc. did not have a servicing
agreement in effect with Bell & Howell for the
VP until January I, 1984. In all fairness, the peo-
ple | dealt with did their best to get my machine
fixed—they just didn't have any idea how much
it would cost. It came to S$811.06.

Why? It's simple. Servicing consists of replac-
ing the motherboard at $630 plus tax, plus two
hours of labor at $64 per hour. While this may
be an acceptable way of performing service for
a business. the individual consumer simply can't

afford it. It is equivalent to replacing the engine
whenever your car won't start. How many of us
would own cars under that condition? There-
fore. | have some suggestions for the individual
owner: (1) Find a reputable serviceman who will
fix what's wrong with your machine (not just
replace boards) before you buy it. Buy only what
you know can be serviced reasonably. Many
users groups know of such people and could
put you in contact with them. (2) If you know
nothing about computers or electronics and

~ Both our Oculus-100 and Oculus-200 boards give vision to your IBM® PC or
compatible computer. And, both convert your PC into an image processor.

For high performance, choose the Oculus-200 board. Priced at $1995, it incor-
porates features you'd expect from vision systems costing twice as much. In fact, the
Oculus-200 is a real-time, 30 frames/second video digitizer with 256K bytes of
memory. Thanks to its on-board video output, the processed image can be displayed
on an auxiliary monitor, with graphic overlay and vectoring capabilities. The
Oculus-200 transforms, in real-time, the image received from a standard video
cameraintoanarray of 512 x 512 pixels with 128 shades of gray. Which means that
the digitized image will be as sharp as your original subject.

For those special applications where a real-time binary system is just right: take

aclese look at our other board. .

. the Oculus-100. It digitizes a TV-image, in real-

time, into an array of 512 x 512 black and white pixels that can be processed by your
personal computer. And the image can be displayed, at a lower resolution, on your
PC monitor. With its 32K bytes of memory and $695 price tag, the Oculus-100 is ideal

for the rapid processing of contrasting images.

Applications for the Oculus boards can include: page reading — facsimile —
teleconferencing — surveillance/security — microscopy — graphic arts — factory ins-
pection — and much, much more. Dedicated software for these applications is availa-
ble from our company. Each board is delivered with menu driven imaging software,
cable and manual. Camera and display monitor are not included.

For more information about our Oculus boards, software qr volume discounts,
call us toll free at (800) 361-4997, in Canada call (514) 651-2919. Or write to:

CORECO INC. The COmputer REsearch COmpany, 547 St. Thomas,

Longueuil, Quebec, Canada J4H 3A7

IBM is a Registered Trademark of International Business Machines Corporation.
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Circle 84 on inquiry card.

cant find a suitable serviceman. then buy a
service contract from your dealer or a reputable
service organization.

Asfor me. I'm going to buy one of every chip
on the motherboard (which will cost less than
a service contract) and fix it myself the next time
it fails.

MICHAEL W. FITZPATRICK
Westerlo, NY

THE ORIGIN OF “Bucs”

©0escccc000s000000000000 0000000 00000000

Several recent magazine articles and a book
(The Naked Computer) have suggested that the
words "bug” and “debug." used in relation to
computers and computer programs, originated
because a moth flew into the relays of the Mark
I at Harvard.

Though this incident undoubtedly occurred.
the meaning of the word bug is at least a hun-
dred years older. For example. here is an ex-
cerpt from a letter written by Thomas Alva
Edison to Theodore Puskas. Edison's represen-
tative in France, on November 13, 1878:

I have the right principle and am on the
right track. but time, hard work. and some
good luck are necessary too. It has been just
so in all of my inventions. The first step is
an intuition. and comes with a burst. then
difficulties arise—this thing gives out and
then that—Bugs—as such little faults and dif-
ficulties are called—show themselves and
months of intense watching. study and labor
are requisite before commercial success—
or failure—is certainly reached.

JoHN LORD
Santa Monica. CA

IN PRAISE OF THE MAC

As an engineer. | have been using mainframe
computer and minicomputers for the last 25
years. | have always viewed the microcomputer
industry as being characterized largely by trash
software running on trash hardware. For the
past few years there has been frantic activity
but little forward progress. For this reason. | find
it sad to read all the letters nitpicking the Apple
Macintosh. Perhaps these writers are proud of
their ability to remember that <cntl > <alt>Q
moves the cursor left two characters (or was it
three characters?) and are intimidated by the
thought that soon anyone will be able to use
a computer. In developing the Macintosh.
Apple has done something unique in the micro-
computer field—combined excellent hardware
with excellent software. | think that Apple’s pur-
suit of excellence is far more important to the
future of microcomputing than the temporary
difference between 128K bytes and 512K bytes
of memory. This letter was. of course, com-
posed on my new Mac. For the first time in 25
years. | am having fun using a computer.
GEORGE RooT
Boulder. CO B
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And Swimming, Building, and
Baking. Building and baking? They
don't produce gold medal winners,
buttheydofigure instagingthe Olym-
pic games. So do 200 IBM Personal
Computers (including software) that
are part of IBM's sponsorship of the
1984 Olympics in Los Angeles. In fact,
IBM PCs are hard at work in both
sportsandadministration.

PCsare involved inawide range
of planning and analytical activities,
though they don’t provide official re-
sults of the various athletic events.
Some events, for example, use the IBM
PC to determine how competitors are
seceded—who competes against
whom. [ n other events, such as arch-
ery, the PCsimplifies the complex task
of recording scores and compiling sta-
tistics for each athlete as the compe-
tition progresses.

In events like gymnastics that
depend on points awarded by judges,
statistics can be kept on the PCs to
analyze scoring consistency. Also, a
whole range of information about in-
dividual athletes, past Olympics, and

world and national records, both past
and present, can be quickly recalled
and compared with the help of the
IBMPC.

Last but not least, adminis-
tration. Spreadsheet programs, suchas
IBM's Multiplan™, were used onthe PC
for planning and forecasting by nearly
every administrative department,
from Construction to Ticketing. The
same departments speed up some of
theirday-to-dayaccountingtaskswith
the helpofthe PCand IBMaccounting
packages.

Departments with specific
software needs developed special
packages with the assistance of a
programmer whose services are part
of IBM's Olympic sponsorship. Spe-

cially designed programs in-
clude database management ap-
plications to help handle transpor-
tation requirements and inventory
control programstokeeptrack of sports
equipment and personnel records.

In short, there’s hardly an area of
planning and staging the 1984 Sum-
mer Olympics that the IBM Personal
Computer doesn’t play a part in.
Maybe there should be medals for ad-
ministration.

Multiplan is a US. trademark of Microsoft
Corporation.
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A Shorter Distance between PC
Points. We're all familiar with the
feeling of being lost in the growing
maze of new computer products. 1BM
has opened a path through that maze,
straight to the information and an-
swers you need about IBM Personal

Computer Products—information
about a specific software package or
hardware configuration and answers
to technical questions.

The key to entering this newin-
formation path is the IBM Customer
Support System (CSS) at your autho-
rized IBM Personal Computer retail
dealer or IBM Product Center. Dealers
in over 300 cities throughout all 50
states use the Customer Support Sys-
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tem, which includes a nationwide
communications network, to help
give you instantaneous computer-age
service support that’s unmatched by
any other computer manufacturer.
Colorful Stops along the Way. More
than 1,700 authorized IBM dealers
have access to a permanent and con-
tinually updated directory of IBM Per-
sonal Computer product information
in IBM’s Customer Support System. For
a sharp color display of the type and
level of information you want, visit
yourdealer or IBMProduct Centerand
choose from lists of options displayed
on an IBM PC color monitor. There are
choices that guide you quickly and
*asily from product directories to in-
depth product demonstrations and
configuration information.

Since knowing how to take the
first step is often a problem, CSS gives
you a varicty of possible starting
points. By sclecting the appropriate
category—suchas printers or business
softwarc—you can move to a list of
specific products and then to the



Information from CSS with simple
one-key commannds

product demonstration you want. If
you know a product name to begin
with—Word Proof, for example—CSS
will make an alphabetic search for it.
To keep you up-to-date, there'salso a
special listing for new product an-
nouncements.

You can browse through the CSS
displays at your own pace, pausing ata
given spot or moving quickly back-
ward or forward by using simple one-
key commands that are always dis-
played at the bottom of the screen.
Onecofthese commands enables you to
make print-outs of any information
you wish to save for futurce reference.

The IBM PC family’scolor graph-
ics capabilities make the CSS software
demonstrations especially impres-
sive. The Multiplan demonstration, for
example, consists of several con-
secutive screens of information. Each
screen is split vertically, with repre-
sentative sections of the actual pro-
gram on the left and explanatory text
on the right. By the time you've seen
the entire demonstration, you'll have
a good idea of both what the program
can do foryouand how it does it.
Answers at the End of the Line.
Over 1,000 authorized IBM retail deal-
crs and IBM Product Centers are
linked through their Customer Sup-

port System to the IBM Information
Network. This nationwide commu-
nications capability helps your dealer
give you fast, cfficient service. War-
ranty claims, for instance, can be han-
dled through CSS with a minimum of
paperwork and delay. Dedlers also use
the network to communicate with
other dealers and with IBM to keep
abreast of the latest product and ser-
vice information.

In addition, the CSS network is
your gatewaytotechnical information
about the IBM Personal Computer
family of products. IBM maintains a
database on a 3033 mainframe in
Tampa, Florida, that your dealer can

use to answer—within minutes—a

wide range of questions. If the solu-
tionisn’ton hand in the database, your
question can be submitted through
CSS to a technical support staft in Boca
Raton. There, it will be analyzed and
an answer returned through CSS to
your dealer.

The information used to answer
your inquiry is added to the CSS data-
base, where it will be immediately
availableforanyone else with a similar
question. Your technical inquiries
therefore contribute to the growth of
the Customer Support System. Its on-
line productinformation, color graph-
ics displays, and advanced commu-
nications all have asingle purpose—to
help you get the most out of your in-
vestment in IBM Personal Computer
hardware and sof tware products.

Color. There’s color news for the IBM
PC, IBM PCXT, and IBM Portable PCin
the form of the IBM Personal Com-

puter Color Printer. It's a high-per-
formance, dot matrix printer that can
print charts, graphics, artwork, and
text in up to cight colors. The Color
Printer produces color graphics that
can enhance the appearance of your
reports and presentations and make
the information they contain c¢ven
casiertounderstand. Itcanalsotype di-
rectly onto overhead transparencices.
The IBM PC Color Printer’s
range of performance features make it
especially well suited for heavy-use/
high-productivity applications. Anear
letter quality printing mode is stan-
dard. Printing speeds of up to 200

characters per second can help save
time. So can programmable automatic
control of print requirements such as
print mode, line spacing, and margin
and tab sctting. These programmable
features act as an extension of many
software products—word processing
programs, for instance—and can be
initiated with just a few keystrokes.
Afinal feature for those who like
a4 personal touch. You can use the
Color Printer to personalize yvour doc-
uments by varying the printing
modes, character spacing, and bold-
ness. This allows you to differentiate

The li3A] PC Color Printer

among headlines, subheads, and quo-
tations and even to print math and sci-
ence equations.

The Big Crunch. Not long ago, com-
puting and number crunching were
nearly synonymous. Personal comput-
ers and softwire for everything from
office management to agriculture
changed that, but the need for heavy
number crunching has hardly disap-
peared. If it’s still a part of your com-
puter workload, the IBM Personal
Computer 8087 Math Co-processor
can help speed up your calculations.

The 8087 is a floating point co-
processor that multiplics, divides,
adds, subtracts, exponentiates, and
performs trigonometric and loga-
rithmic functions. It works together
with the PC’s 8088 processor to im-
prove the execution speed of floating
point operations by as much as 10:1.
The Math Co-processor increases cal-
culation speeds so greatly because it
makes floating point operations a
hardware rather than a software func-
tion.

In addition to increasing the
speed—and often the level of pre-
cision—of statistical and analytical
math packages, the Math Co-proces-
sor can improve the display speed of
graphics and video games. It also
significantly improves high-level lan-
guage execution time, and is designed
to work with the APL Interpreter and
the version 2.0 Pascal and FORTRAN
Compilersdiscussed next inthis issue.



WHAT'S THE PROGRAM

We Speak Your Language. IBM Per-
sonal Computers are shameless poly-
glots. They can handle most of the
popular programming languages you
want to work with. Much of the credit
for their versatility goes to the IBM
Disk Operating System (DOS) 2.10.
This updated version of DOS 2.00 was
developed to provide support for the
IBM PCjr as well as for the IBM PC, PC
XT, and IBM Portable PC. So all mem-
bers of the IBM Personal Computer
family are united by a single master
program that provides the required
support between their hardwareand a
wide range of application programs.

More to our present linguistic
point, the DOS 2.10 diskette contains
two programs, Disk BASIC and Ad-
vanced BASIC, to help you write your
own programs on an IBM PC. (IBM
PCjr BASIC—a separate, optional car-
tridge—provides this support for the
PCjr.) Disk BASIC adds DOS file sup-
port, date, time of day, and commu-
nications capabilities to the BASIC
language that comes with every per-
sonal computer from IBM. Advanced
BASIC adds advanced key trapping and
advanced graphics—including view-
ports, windows, and paint tiling—plus
music and other capabilities.

DOShasotherfeatures that help
simplify advanced program devel-
opment and design, including a line
editor, a linker, background printing,
and chaining of commands. For help
with writing and editing particularly
sophisticated BASIC programs, there’s
the BASIC Programming Development
System, a software package that con-
sists of two programs and four util-
ities. The first program includes a Text
File Editor and a Structured BASIC
Pre-processor; the second includes
a BASIC Formatter and a BASIC Cross-
Reference.
Native Translators Available. The
IBM BASIC Compiler compiles or
translates the BASIC programs you've
written, down to native object code so
they'll run on your IBM PC. And BASIC
is just the beginning. DOS also pro-
vides the support you need to develop
and run programs using the IBM Per-
sonal Computer Macro Assembler or
the FORTRAN, COBOL, and Pascal
Compilers.

Two of these, the FORTRAN and

Pascal Compilers, are available in re-
cently updated versions. IBM PC Pas-
cal 2.0 is based on the ISO standard,
and IBM PC FORTRAN 2.0 conforms to
the ANSI-77 standard subset level.
Both new versions feature improved
arithmetic capabilities, and both sup-
portthe IBM 8087 Math Co-processor
for greatly increased speed in pro-
cessing floating point calculations.
(For more about the Math Co-pro-
cessor, see “‘Hardware News™ in this
issue of Read Only.)

In addition, versions 2.0 of the
FORTRAN and Pascal Compilers fea-
ture a Library Manager for creating
user-defined libraries and provide
casy access to all files in any sub-
directory through DOS path support.
FORTRAN 2.0 supports linking of
object modules with subroutines
written in Pascal 2.0 and vice versa.
Both new versions support linking of
object modules with subroutines
written in IBM PC Macro Assembler.

There's a bargain in store for
those who already own the 1.0 ver-
sions of these compilers: you have the
option of buyingan upgrade tothe 2.0
version at a substantial savings from
the full 20 price.

To ensure that your program-
ming reach doesn’t exceed your
grasp, the IBM PC APL Interpreter en-
ables you to write and edit your own
programs in APL. It can also be used to
exchange data files and workspace
between your IBM PC and many main-
frame computers.”

Finally, if you're inclined to
make serious use of the IBM PC’s array
of programming aids, we suggest that
you also take a look at the recently
announced IBM PC Sort program. It
provides support for data types and
file organizations used by the IBM
DOS-supported languages mentioned

i
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Application development todls from 1BM

above and can significantly speed and
streamline your programming eftorts.

IBM PC Sort can be used as a
stand-alone utility, integrated into a
batch job stream, or invoked directly
from a COBOL program via the Sort
verb. It can sortrecords from a data file

or files, merge multiple input files, se-
lectively include or exclude records,
and create an output file containing
the records, pointers, or keys from the
input files. There are no arbitrary lim-
its in IBM PC Sort for file size, record
length, number of keys, or number of
input files.

*BASIC Compiler and Macro Assembler will
runonthe IBM PCjr. APLInterpreterwill not.
Although the IBM PCjr does not support
FORTRAN. COBOL. and Pascal Compilcers,
most of their output will run on the PCir if
there is sufticient storage.

Now Get Organized. The IBM PC’s
ability to run a wide variety of com-
mercially available programs and to
help you develop your own applica-
tions may result in a good news/bad
news situation. The good news is that
you'll be able to satisfy your applica-
tion requirements. The bad news is
that you'll probably be the one re-
sponsible for keeping track of your
growing library of programs. If, as
we've often found, enthusiasm out-
strips organization, you may find
yourself falling behind—especially if
you're working in an area, such as

Animation Creation software from I1BM

small business finance or education,
where programs multiply rapidly.

Fortunately, help is in sight, in
the form of Fixed Disk Organizer, an
IBM software package that does just
what its name suggests.

Fixed Disk Organizer has a mas-
ter menu that lets you sort out your
various application programs by cate-
gory—word processing, spreadsheet,
communications, and so on. You can
tailor the menu to your specific appli-
cation needs by adding new menu cat-
cgories, revising or deleting existing
categories, or changing titles. The
master menu allows you to review all
the programs stored on your fixed disk
ataglance and to call them up quickly
with just a couple of keystrokes.

Fixed Disk Organizer also helps
protect sensitive data by allowing you
to create passwords and restrict ac-
cess. It also enables you to write a



string of complex DOS commandsinto
a batch file and execute them when-
ever you want simply by selecting that
file from the menu. And in case part of
your organizational problems stem
from not always remembering just
howthings are organized, youcan use
Fixed Disk Organizertoestablish Help
files as a reminder.

Sowe’re all in trouble—no more
excuses for notbeing organized.
Moving Pictures and Mathe-
matical Castles. Let’s not forget that
there’s moretolife than programming,
compiling, and getting organized,
There’s also software from IBM for
pure enjoyment and for enjoyable edu
cation. Two such packagesare Anima-
tion Creation and Adventures in Math

Adventures in Math incorpo-
rates math drills into an adven
ture game with vivid color
graphics of a castle and its
passageways and treasures.

To find thewayout—andtoun-
COVEr 48 Many treasures as pos-
sible along the way—children
(or particularly skillful adults) have to
solve basic math problems. The pro-
gram’s difficulty level increases as you
solve the problems you're confronted
with.

Using Animation Creation, you
or your children can draw your own
pictures and watch them come to life.
To draw pictures, youselect from 254
computer characters and position
them on your screen. Add color by
choosing any of 16 foreground and 8
background colors. Then, by slightly
repositioning the images on succes-
sive screens, you can create ani-
mation.

Nextstop, Hollywood.

-

.

You Can't Enjoy the Game without
a Program. Earlicr in this issue (sce
“On the Storefront™), we discussed
the Customer Support System for on-
line information about IBM Personal
Computer products. Much of that in-
formation is also available in two pub-
lications: The Guide, a directory of
Personal Computer offerings from
IBM, and 7he Library, a directory of
IBM Personal Computer software
offerings. If you want to enjoy the per-
sonal computer game, these are the
“programs” you need to do it

=

*.';:..}_.

The Guide, published
twice a year, is a catalog that
contains clear, concise de-
scriptions of IBMPC, IBM PC
XT, IBMPCjr,and IBM Portable
PCsystems. [talso reviews
printers, video displays, ex-
pansionunits, and all other
IBM PC hardware products. A
separate section of 7he Guide
contains articles on IBM PC
software packages.

Both hardware and soft-
ware articles are illustrated

with annotated color photo-
graphs—of key screens for the
software packages—and start
with charts that provide quick
product overviews. Other
noteworthy features include
sample configuration tables for
all three systems and a closing
section on Sales and Service
Support.

The Library, updated
quarterly, presents an over-
view in booklet form of the
entire IBM PCsoftware prod-
uct line. It presents the soft-
ware by category, with sec-
tions on Operating Systems
and Languages, Personal Pro-
ductivity, Communications,
Business, Education, and
Entertainment. Program
descriptions are bricf
andtothe point. Each in-
cludes a short overview,
program highlights, and
system requirements.
There’s also a chart at

[ —
.—-.,...i._
il

1

1Y

1
‘*—‘—'—-'—h‘_
R —

A
i

4

Ty
-t
|

L)l—

1

1
T
i

dd |
Ll

it

'[.li_l

1 ’_ L!

L

=]

.II -I '_'
|

L1l

the end of the booklet that showsat a
glance which programs are compat-
ible with the IBM PCjr.

Or the Hardware without a Man-
ual. If The Guide and The Library are
the general road maps to 1BM PC prod-
ucts, the Technical Reference and
Hardware Maintenance and Service
manuals’—now available in newly up-
dated versions—are the detailed maps
of downtown. It’s not a trip everyone
wants to take, but if you do, these are
the right directions.

There’s a three-volume Techni-
cal Reference set for the PC and an-
other for the PC XT and Portable PC.
These manuals include the functional
specifications for the system units and
forthe options andadaptors in the IBM
PC product line. The Hardware Main-
tenance and Service manual details
many aspects of troubleshooting a
personal computer from IBM. It in-
cludes a parts catalog, a section on
preventive maintenance, and in-
structions for identifying the failure
of a replacement unit.
“I'hese manualsareintended
for use by technically
qualified service
personnel

If you use Personal Editor—
IBM’s full-screen editor for writing
programs and brief documents—but
find yourself displaying the Help file
whenever you forget a function key
assignment, here’s a little help from
the fellow forgetful.

Function key assignments can
easily be displayed on the command
line of your Personal Editor screen by
assigning Fl to display the unmodified
keys and alt+Fl to display the alt+Fx
keys. You can then assign the Help
function to alt+H, although you prob-
ably won’t need it nearly as often
as before.

The macro for the Fl assignment
can be written as follows: def fl =
[cursor command] [begin line] ‘F:
2=Save 3=File 4=Quit 5=Erase
6=EraseEQOL 7=Print 8=Switch
9=InsL 10=Ins&Indt’ [cursor data].

For more information about 1BM
Personal Computer products, sce
your authorized 1BM Personal
Computer dealer or IBM Product
Center.’To learn where, cill
800-447-4700. In Alaska and
Hawaii, 800-447-0890.

©1984 Intcrnational Busincss Machincs Corporation

Little Tramp character licenscd by Bubbics Inc., s.3.



UPDATE

FEEDBACK

Pascal p-System Upgrade
for PC XT

Maura Smith. SofTech Microsystems’ director
of communications. commented on James P.
Reeds letter to the editor "Watch the Fine Print”
{February, page 24). In his letter, Mr. Reed re-
lated his surprise when he discovered that
neither UCSD Pascal p-System's program nor
data files can be stored on an IBM PC XT's fixed
disk.

Ms. Smith wants BYTE readers to know that
SofTech Microsystems offers an upgrade kit to
solve fixed-disk problems such as Mr. Reed's.
This upgrade allows you to store both programs
and data on the 1BM PC XT's hard disk. and it
lets you partition a disk among various operat-
ing systems.

The upgrade is available through Soflech's
end-user sales department for $20. The address
is SofTech Microsystems. 16885 West Bernar-
do Dr.. San Diego. CA 92127, {619) 451-1230.

DEVELOPMENTS

Product News

QDP Computer Systems of Cleveland. Ohio. has
announced a 15 percent price reduction on its
entire line of QDP-300 business and industrial
desktop micros. Prices begin at $3495 for a
single-user system with two floppy-disk drives
and 128K bytes of RAM.

ASHTONTATE's dBASE 1l database-manage-
ment system will now be bundled with Kaypro
4 and 10 computers shipped after April 4, ac-
cording to Kaypro Corporation. In a related
development. Kaypro revamped the software
package that comes with each of its computers.
The new bundle features Digital Research's
CP/M 22 and MicroPro International's WordStar,
MailMerge. CalcStar. and MBASIC. Incidental-
ly. if you're wondering why Kaypro changed the
name of the Kaypro Il to Kaypro 2, a company
spokesperson explained that it was because
people kept asking to see a Kaypro eleven.

MICROPRO International. the San Rafael. Cali-
fornia, applications-software developer, has an-
nounced that its WordStar Professional package
is available for the Tandy 2000. The Professional
package is made up of the WordStar word pro-
cessor, the CorrectStar spelling corrector, the
MailMerge file- and data-merging program, and
Starindex. which creates tables of contents and
alphabetized indexes. MicroPro claims to have
sold 800.000 copies of WordStar.

1OTUS Development Corporation's 1-2-3 is now
available for the IBM PCjr. The Cambridge, Mass-
achusetts, software developer has set the sug-
gested price for this integrated package at 5495.

SOFTWORD Systems Inc. has changed its name
to MultiMate Intemational Corporation. Accord-
ing to a company spokesperson, the public's
recognition of the name MultiMate is higher
than its recall of the name SoftWord Systems.
This is due to the fact that the name of each
of the company’s products begins with the word
“MultiMate.” The word “International” reflects
the company's expanding overseas customer
base. MultiMate International. which produces
word processors and database and list mana-
gers. maintains corporate headquarters in East
Hartford. Connecticut.

TERRAPIN 1OGO's suggested retail price has
been reduced to $99.95, according to a recent
announcement by its Cambridge, Massachu-
setts-based publisher. Terrapin Inc.

LEADING EDGE Products of Needham, Mass-
achusetts, has reduced the price of its Leading
Edge Word Processor to 5200, in response to
IBM's announcement that it will market a ver-
sion of Displaywriter for the PC.

NETWORK UPDATES

Database Serves Financiers

Invest/Net, billed as the insider’s trading moni-
tor. is said to feature complete up-tothe-minute
information showing the buys, sells, and options
exercises of corporate insiders, including senior
officers. directors, or owners of 10 percent or
more of a corporation's stock. You can also
browse the entire list of stocks traded in the
United States, scan specffic industry groups. and
assemble data covering any period of time. A
talk-back feature lets you communicate with In-
vest/Net or other users. The transactions are
taken from the records of the Securities and Ex-
change Commission as well as the New York
and American stock exchanges.

Invest/Net can be accessed by any personal
computer or terminal equipped with a 300- or
1200-bps modem. Most commands require a
single keystroke, and a help facility is on line.
It's available in more than 240 cities worldwide.
For contract fees, contact Financial Information
On-Line—Invest/Net. 99 Northwest 183rd St..
North Miami, FL 33169. (305) 652-1710.

Collectibles On Line

The Collector’s Data Service. a database for col-
lectors and connoisseurs., went on line last

month. This service provides an exchange for
buyers and sellers of such sought-after items
as oriental rugs. exotic real estate, works of art,
classic cars. antiques. and other collectibles.
Lists of stolen properties are carried, along with
newsletters. event calendars, and show and auc-
tion listings. Additional features include on-the-
spot credit validations and low-cost classified
notices.

Access is via Tymnet. Further information is
available from the Collector's DataService Ltd.
420 West Mercer. Seattle. WA 98119, (800)
435-0100; in Washington, (206) 281-7273.

Pharmaceuticals Focus
of New Network

GTE Telenet Communications Corporation and
Fisher Stevens Inc. have introduced PHYCOM
{Physicians Communications). PHYCOM is re-
ported to be the first on-line version of the Physi-
cians Desk Reference. which contains information
on nearly 1000 trade-named pharmaceutical
products, product profiles, details of patients’
reactions, abstracts of papers by physicians with
prescribing experience, and a bibliography of
clinical studies.

Up and running since early April, PHYCOM
provides daily news bulletins on medical and
regulatory developments from the Bureau of
National Affairs. A special emphasis is placed
on government health-care rulings and medico-
legal decisions. A request service enables doc-
tors to contact sponsoring drug companies for
product literature or samples, order reprints of
published papers, and register for seminars and
symposia.

Most of PHYCOM's information can be ob-
tained free of charge. because the cost of pro-
viding this service is shared by the sponsoring
companies. PHYCOM is available through GTE
Telenet's MINET medical-information network.
For further information. contact GTE Telenet
Communications Corp.. 8229 Boone Blvd. Vien-
na. VA 22180, (703) 442-1000.

Electronic Mail System for Deaf
Uses Standard Telephone

Subscribers access the Deaf Electronic Mail Ser-
vice's (Deaf-EMS's) computer through their TTY
or TTD {teletyping devices) in the same man-
ner they would place a cal! to a friend. Serving
as a community bulletin board and electronic
mail system for the hearing impaired in the Seat-
tle. Washington, area, Deaf-EMS provides users
with mailboxes and schedules of such events
as captioned fiims. national deaf sports. and
local club and service organization announce-
ments. Health, safety. and other public-service
announcements are covered.

{continued)
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Developed by Silent Software Services, Deaf-
EMS does not require users to purchase addi-
tional equipment or modify their hardware.
Deaf-EMS's interface converts the 5-bit Baudot
TTY letter code to the 7-bit ASCll code used
by its computer. which facilitates ease of use.

Silent Software Services was founded by Paul
Stefurak of Seattle. Deaf since birth, Mr. Stefurak
earned a degree in mathematics from Gallaudet
College for the Deaf in Washington, DC. For
more information contact Silent Software Ser-
vices. 3864 Beach Dr. SW. Seattle. WA 98116.
(206) 937-5386 (voice or TTY).

INTERACTION

Analyses Can Be Risky Business,
But Maybe Not That Risky

Professor William Lyons from the University of
Tennessee’s political sclence department wrote
us suggesting the possibility of a “substantive
error” in Pat Macaluso's article "A Risky
Business—An Introduction to Monte Carlo Ven-
ture Analysis” (March, page 179). We wrote to
Mr. Macaluso requesting his opinion on the
issues raised by the professor. Here are some
excerpts f om both letters.

“Pat Macaluso.” writes Professor Lyons, “gives
the strong impression that one makes estimates
of the standard error of the sample means of
a particular size drawn from a population only
through repeated sampling. In fact. one would
not use the sample standard deviation of
$13.400 if one had conducted one sample, as
is suggested on page 190; 'If we had made only
one run of 2000 samples. we would have little
idea of how we were doing. The large standard
deviation of $13.400 would have left us with a
range of about 514.000 to $41,000 in which to
expect the average in 2 out of 3 chances.”

Professor Lyons contends that you would not
use the standard deviation of the cases in such
a manner. In his opinion. the appropriate tech-
nique would be to use an estimate of the stan-
dard deviation of the means. You can estimate
this by dividing the standard deviation of the
one sample taken {ie. $13.400) by the square
1oot of the sample size minus one [(2000-1)].
This phenomenon lets researchers make esti-
mates of population parameters after having
conducted a single sample.

In his reply. Pat Macaluso agrees with Profes-
sor Lyons that you should not use a sample
standard deviation as an estimate of the popula-
tion value, and he confirms that you should first
divide by the square root of the sample size.
The purpose of the 10-run method used in the
article. notes Mr. Macaluso. was to get a fix on
the sample size. Consequently. he asserts the
validity of the use of sample standard devia-
tions in that context.

He does. however. differ with what he sees
as Professor Lyons's suggestion that you could
do as welf by making a single run of N samples.
Such an avenue may be justifiable for a survey
where sampling is expensive, but it would be
unwise when sampling a model on a computer.

“Suppose we made a single run of 200 sam-
ples.” suggests Mr. Macaluso. “A typica! result
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would be about $27.600 plus or minus 950. ..
not bad for a two-thirds chance of bracketing
the true {model) average. It could well satisfy
an analyst. Still. the 10-run method requires a
sample size of 2000 and uses the averages from
10 runs of 200 samples each to approximate
the population parameters. My approach makes
allowance for the iffy nature of the model. the
number of variables, and the economy of
sampling on a computer.

“The analyst can see how data that are often
skewed settle down to a fairly normal sampling
distribution with diminishing variation. This
makes the process more understandable and
helps settle on a larger. yet more practical, sam-
ple size. Managers risking large sums of money
appreciate the conservatism of this approach.”

Internal Circuitry Compensates
for Possible Bug

David L. Gaissert, an evaluation engineer with
NCR Corporation in Peachtree City. Georgia.
spotted a bug in the BASIC program accom-
panying Joe D. Blagg's article "A Low-Cost, Low
WriteVoltage EEPROM” (February. page 343)
andis concerned about a possible error in the
circuit Mr. Blagg described.

In listing 1 on page 344. the program does
not increment the EEPROM address pointer.
which is the variable P. This results in program-
ming all 2048 bytes of RAM into a single ad-
dress. 14336. To correct this problem, add this
line to the program: 265 P=P+].

While scrutinizing Mr. Blagg’s example of in-
terfacing the 52B13 EEPROM to a Z80-based
system. Mr. Gaissert noticed that a one-shot was
used to extend the Z80's bus-write pulse to a
nominal 10 milliseconds. He felt that the inter-
face does not have provisions for latching the
data until the write pulse times out. The integrity
of the data to'be written would then be lost
evenbefore the EEPROM had a chance to com-
plete the programming process.

Mr. Blagg has informed us that this would be
true when programming a conventional PROM.
such as the 2716. but not with Seeq 'lech-
nology’s 52B13 EEPROM. Seeq's chip has its
own data-latching network as a part of its in-
ternal circuitry. Once it detects the leading edge
of WE. the 52BI3 latches in all other input
signals. including data. addresses, CE. TC. and
OE. The system controller only has to maintain
the WE signal during the write cycle after the
latches are activated. This feature was one of
the reasons Mr. Blagg found the chip so easy
to use.

While on the subject of Seeq Technology. Mr.
Blagg provided us with some supplementary
materials to pass on to you. Seeq is producing
the 52BI3 (at the time Mr. Blagg wrote his arti-
cle. only production samples were available).
It's distributed nationwide by Schweber Elec-
tronics. lericho Turnpike. Westbury. NY 11590,
(516) 334-7474, which maintains outlets in 30
cities. At press time, the 52BI13 is available in
350- and 250-nanosecond versions for $23 or
$27.50 each (quantity | to 24). Seeq Technology
is located at 1849 Fortune Dr.. San Jose. CA
95131, (408) 942-1990.

(continued)

oland DG
manufactures a complete
line of high quality

monitors, each designed to suit
specific uses and applications,
from composite monochrome
and color monitors to
monochrome TTL-signal
monitors (ideally suited for use
with the IBM PC).

Composite
Color
Monitor

M ODEL
MBI121G

Monochrome
Composite
Monitor
(available in
Amber or Green)

MODEL
MBI22A

e ———r
Monochrome
TTL-Signal
Monitor
(available in
Amber or Green)

Circle 267 on inquiry card.
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sing a Business \\\\\\\ DXY800

Plotter is difficult B

and expensive,
right? Wrong! That's the way
things used to be. Roland DG's
new hardware/software
package not only makes

oland DG's
DXY-800
KeyChart
package is available

for most popular personal
computers. Just plug it in, and
within minutes you'll be

plotting easy, it also makes creating the kind
part of the deal free! of graphics you
mo?:t]}r)isngfthe ":‘:”‘dy» mi;?l(t)lzgﬂi
:flf\pril, M:;y :;‘nd N Q'—}P%o days of pro-

une with the ~ gramming.
purchase of a $ All of this
Roland DG \ _ comes to
DXY-800 8Pen X-Y \\ '+ youforthe
Plotter, youget the DXY-800's
KeyChart Presentation normal low retail
Graphics Software to nun the price of $995.00.
plotter—Absolutely Free! A KeyChart, normally
savings of $375.00. priced at $375.00 is

At the heart of the package is
the Roland DG DXY-800 X-Y
Plotter, (the lowest priced 8-pen
plotter on the market). The
DXY-800 is an 8-pen intelligent

included at no additional
cost. For those who don't
need multi-pens, Roland DG
also makes a single pen
plotter (the DXY-101), also

plotter offering an 11" x 17" plot eyChart bundled with KeyChart for
bed, Centronics parallel and graphics only $750.00
RS-232 serial interfaces, and software Why not let the Roland DG
can also be used in either a is high-quality, — graphics
horizontal or vertical (60 quick, and easy. system
degree inclined) position, to - improve
conserve your - — hanks to the
desk-top space. Roland DG, ,/ quality
Use regular paper KeyChart of your
or even acetate can come to { business
to produce hy not you for free. \ presenta-

3 ions?
gz take the A e
pro;eqtlon o l'ld
o ool o SNON = o
KeyChart, prob- nf;enl;‘:;;(e)‘:f, hurry, this kind of free and
ably the quickest, P . easy dealing isn't going to last

and easiest software
program for generating
presentation-quality
business graphics. You don't
have to be a programmer to use
KeyChart. It is completely
menu-driven and can provide
automatic default values for
every characteristic. Load in
your data from the keyboard, or
from almost any electronic
spreadsheet, including Lotus
1-2-3.

forever, just until June 30th.
For a dealer near you contact:
Roland DG, 7200 Dominion
Circle, Los Angeles, CA
90040, (213) 685-5141.

KeyChart is a

trademark of SoftKey
Software Products Inc.
Lotus and 1-2-3

are trademarks of

Lotus Development Corp.

Roland OG
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DATAEASE

“*DATAEASE is a true winner
— on technical merit alone,
DATAEASE would put dBASE Il
out of business.”

Business Computer Systems
April 1984

DATAEASE is the most complete information DATAEASE has become a top-seller within the
management system available. While literally Fortune 500 companies.

hundreds of systems claim to offer simple solu- WWhat BeRive man-months.of dévelopment

tions to complex business information needs, . 3 f
B Sl 4 - with dBASE Il, was accomplished in two weeks
rave reviews from our clients, application devel- with DATAEASE ”

opers and the media confirm DATAEASE as the
only product which delivers on this promise.

“DATAEASE received the highest ‘Overall Evalu-
ation’ rating of the five fully relational programs
tested by Software Digest in its report on 20 I1BM
PC database and file management programs ap- '
pearing in the March 1984 issue of The Ratings

Bob Scavullo, President
Noesis Computing Company

"DATAEASE enabled us to change files, records
and reports with no fear of losing data— I can't
begin to put a value on that”

Peter J. Newcombe, Corp. MIS Manager
General Defense Corporation

Newsletter.”
The Ratings Newsletter Here are some of the features that make
Software Digest, 1984 DATAEASE the best buy on the market today:

* Layout your forms on the screen. "
« Connect any number of files in seconds.

» Access functions with single keystrokes.

* Modify records and design custom reports.

Thousands of business clients worldwide —
= large and small — say DATAEASE increases pro-
ductivity: And that is why, in a few short months,




DATAEASE dBASEN® R:base™ power-base™

Features Menu driven with built-in commands . .

— . Applicationscanbe modifiedbyuwser 00 -
N . eWRUCEeHetmedbyuser e T ew o o 0 e oSS aw
Over 200 fields/record & characters/fieid . .

More than 8 indices per file .
More than 16 concurrentopenfiles .

Data Entry Full screen editing for form creation . . .
Selection from predefined choices .
Valid options always displayed .

Table look-up, dollar and date fields . . .

Checks for duplicate records . .

Form modification with auto file update . .
Reports & Queries Query selection through Engllsh prompts .

Multiple field sort y 4

Create form letters and mailing labels .

Update multiple files concurrently 5 ”

Update databetween files . L
Interfaces Read/write both DIF and ASCII . .

Menu intedration with 1-2-3/MultiMate, etc. .

Sort, group and calculate statistical information.

Access up to 32 files concurrently. _ .

Interchange data with popular programs. Demonstration Diskette

* Import and export data fromn mainframe data- Check one: (JIBM PC [(JWang (JDEC (I TI
bases. [J Check attached for $10. Send complete

* Define menus to customize your application information package and DATAEASE
flow. Demonstration Diskette.

J Send information package

Name

DATAEASE

“DATAEASE requires no training, and very little

support . . . that keeps my customers happy, and
coming back.”
Nancy Lubecker, Assistant Manager
Softwaire Centre International

Take a look at DATAEASE today. DATAEASE is
available at participating Computeriand stores
and other fine retail dealers. Call or write for
detailed information on the entire SOFTEASE™
family of products (DATAEASE™, WORDEASE™,
GRAPHEASE™, DOSEASE™ and MEDEASE™).

Circle 283 on inquiry card

Title

Company
Address
City State____Zip

Send to: Software Solutions, Inc., 305 Bic Drive,
Milford, CT06460¢203-877-9268 ¢ Telex: 703972

For information or nearest dealer call:

800-245-5125

5. Africa West Germmaviy
Dataflex.Craighall: 11724-6353 M&T Publishing, Munkh; 089-4613.0
United Kingdom Canada
Sapphire Systems, Essex; 011-34-3.745  Logiquest. inc., Montrea); 514-397-9631

© 1984 Software Solutions, Inc.



UPDATE

Bug in Early 8088 Arises Later,
Reader and Author Explain Fix

BYTE reader Martin Janzen of PBSC Software
in Winnipeg. Manitoba, found | Eric Roskos's
article “Writing Device Drivers for MS-DOS 2.0:
Using Tandon TM100-4 Drives” to be both in-
teresting and informative. (See February. page

dev__strategy:

‘switch to local stack
cli
mov
mov
mov
mov
mov
sti

spsav.sp
$55av.SS

ax.cs

ss.ax

sp.offset stkbot

;switch back to DOS's stack
cli
mov  ss.sssav
mov sp.spsav
sti
ret

—

Listing 1: Martin lanzen's solution to prevent unwanted interrupts from disrupting critical sections.

e ]

370.) However, the routines in which a local
stack is created for the device driver, listing 2
on page 374, concerned him. It seemed to Mr.
Janzen that the two groups of instructions (ie..
to switch to a local stack and to switch back to
the DOS stack) could produce unpredictable
results, such as overwriting areas of memory
or storing registers in nonexistent memory.

turn off interrupts

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

set up a local stack in this

. code segment

bottom of local stack

;allow interrupts to occur

;turn off interrupts

restore DOS's stack segment
... and stack pointer

:allow interrupts to occur

; after ‘ret’ instruction

Put an Amber CRT in Your Computer

Call now toorder your ‘Soft-View™ CRT
from Langley-St. Clalr—5$599.95*

800 221-7070

In New York call 212 989-6876

® 9

o eLangley-St.Clair
Instrumentation Systems, Inc.
132W. 24th 5t. New vork, Y 10011

Please specify computer and model number when ordering. Dealer Inquiries invited.

Teieviaeo, XayPra Heatn. DEC, Zenuth, IBM PC and Apple Il are registered tradem arks of
Tandy Corp., TeleVideo Corp . NonUnear Systems. Inc., Heath Co , Owgital Equipment Corp . {BM.
and Appte Computer. Inc. Soft-View 1s a Trademark of Langley-St. Clarr Instyumenitation Systems. nc

* Please add $7 00 for packing and UPS shipping. $17.00 for overseas. Parcel Post or UPS Blue Label. Add sales tax where applicable.
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Circle 179 on inquiry card.

“Each |group of instructions| makes up a
critical section; a sequence of instructions which
may not be interrupted.” explains Mr. Janzen.
“For example. if an interrupt were tooccur after
the MOV SS.AX instruction had been executed,
but before the MOV SP. OFFSET STKBOT in-
struction. the interrupt mechanism would push
the CS and [P registers onto a stack pointed to
by the new value of the SS register and the old
value of the SP register.”’

Mr. Janzen's solution (see listing 1} is to sur-
round each critical section with CLI (clear in-
terrupt flag) and STl (setinterrupt flag) instruc-
tions. This prevents the interrupts from being
processed until the critical section is complete
and the stack has been moved.

“If a critical section occurs inside an interrupt-
handlingroutine.” says Mr. Janzen, “then the in-
terrupts will already be disabled when the rou-
tine receives control. Provided that the routine
never executes an STl instruction. the critical
section will always execute correctly. However,
it is not good to leave interrupts disabled for
too long. so this method is not practical for any
but the shortest interrupt handlers”

“"Whenever a MOV or POP instruction is ex-
ecuted specifying a segment register as the
destination.” says Mr. Roskos, “interrupts are
automatically suppressed until after the next
instruction is executed. Intel designed the in-
structions this way .. .to handle the case Mr.
Janzen describes. Thus. it is not necessary to
surround the sequence MOV SS, AX ... witha
CLI/STI pair |because| the first of the two instruc-
tions will cause interrupts to be ignored until
after the second of the two is executed.”

Mr. Roskos stressed that Mr. Janzen could well
have found that the program did not work on
his machine. He told us that the problem
existed in some of the older IBM PCs, which
had a bug in the 8088's microcode. Long after
writing his article, Mr. Roskos came across Will
Fastie’s “Tracing a Bug in the 8088 (PC Tech Jour-
nal. September-October 1983, page [06). The
article described an error in the 8088 processor
that was shipped with some of the earlier IBM
PCs. This bug prevented the disabling of inter-
rupts following a MOV or POP to the stack seg-
ment from working correctly—precisely the dif-
ficulty encountered by Mr. Janzen. Mr. Roskos
verified the error by using an old 8088 micro-
processor he had. but he defended his program
as being correct according to Intel's specifica-
tions for the 8088 microprocessor. In addition.
it works with all IBM PCs, exceptfor those few
early releases with the faulty microcode.

Although Mr. Janzen's solution is workable for
machines with a defective 8088, Mr. Roskos
offers a caveat regarding the use of CLI/STI pairs
to protect stack switching. In some routines the
interrupts must remain disabled and that using
a CLI/STI pair turns on interrupts at the end of
the critical section you're protecting. This can
cause complications if the protected section
resides inside a larger block of code that is sup-
posed to be run with the interrupts off.

If such a situation as described here were to
arise and you wanted to protect the stack
switches, you must first verify that the interrupts
will always be on at the start of the critical sec-

(continued)



People who buy UDS modems
aren’t playing games!

You can often judge a personal computer user by
the hardware he selects. |If the modem comes
from UDS, chances are he has a serious invest-
ment in computer and software, a serious data
communications requirement and serious com-
puter-based decisions to make.

UDS modems offer true pro-quality perfor-
mance to the serious microcomputer owner. Data
rates range from 0 to 9600bps. Depending on
data rate, synchronous and asynchronous
models may be selected for half- or full-duplex
communications. Their prices put them within
easy reach of the serious user.

Booth #B-3238

If data communication has progressed beyond
the game-playing stage in your microcomputer
system, it’s time to investigate UDS. The efficiency,
reliability and potential for faster data transfer can
add real professional capability. Contact Universal
Data Systems, 5000 Bradford Drive, Huntsville, AL
35805. Telephone 205/837-8100; TW X 810-726-2100.

Universal Data Systems

@ MOTOROLA /NC.
Infarmation Systems Group
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UPDATE

tion. Otherwise, you'll re-enable them. pro-
ducing errors. Often this can be avoided by
turning off the interrupts (using PUSHF/CLY
POPF) and then restoring them to their previous
state. In the case of a stack switch, this won't
work, so you must analyze the code before
adding CLI/STI to the program.
Our thanks to Mr. Janzen and Mr. Roskos.

Statement Draws Fire,
Authors Stand By Words

Nicholas Ourusoff, associate professor of com-
puter science at Lander College in Greenwood.
South Carolina. disagreed with a statement
made by Mark C. Johnson and Allen Munro,
authors of “Pascal's Design Flaws: Modula-2
Solutions and Pascal Patches” (March. page
371). He objected to their assertion that . _ . the
Pascal-language definition does not permit . ..
short-circuited evaluation—cessation of the
evaluation when the expression is false:

To back his argument, Mr. Ourusoff sent us
this quote from the second edition of Jensen
and Wirth's Pascal User Manual and Report
(SpringerVerlag. 1978):

Boolean expressions have the property that their value
may be known before the entire expression has been
evaluated. Assume. for example. that x=0. Then

(x>0) and (x< 10)

is already known to be false after computation of the first
factor. and the second need not be evaluated. The rules
of Pascal neither require nor forbid the evaluation of the
second part in such cases.

“In general” concludes Mr. Ourusoff, “Jensen
and wirth have little to say about implementa-
tion of Pascal in this book. being mainly con-
cerned with the language definition itself. In
Boolean expressions, however [and contrary to
what Johnson and Munro state|, implementors
of Pascal are explicitly given the freedomto use
short-circuited evaluation if they choose”

Mark Johnson and Allen Munro agreed their
statement was somewhat misleading. What they
had intended to say was "the definition does
not provide . . . short-circuited evaluation”

They do. however, stand by their statement.
They counter Mr. Ourusoff's accusation by com-
pleting the quote from Jensen and Wirth: "This
means that the programmer must assure that
the second part is well defined”

They feel that Jensen and Wirth were telling
programmers that they should assume that
short-circuited evaluation will not be provided
by the implementation.

Skeleton Credited
to Wrong Body

An editing error in the March BYTE incorrectly
credited David Zeltzer's picture “Jumping
Skeleton” to the wrong organization. (See
“Simulating Reality with Computer Graphics,”
by Peter R. Sgrensen. page 106) Mr. Zeltzer did
his work at Ohio State University's Computer
Graphics Research Group. with the support of
the National Science Foundation. B
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Introducin
the I1l and only:

It’s fast.

It's easy.

It's the most powerful data-
base management system for your
16-bit PC.

And it can do more things with
more records in less time.

You've never seen
anything like it.
dBASE III™ can

handle over a billion
records per file, limited
only by your computer
system. You can have up to ten files open, for
sophisticated applications programs.

When you have two related files,informa-
tion in one can be accessed based upon data in
the other.

dBASE III now handles procedures, para-
meter passing and automatic variables. Youcan
include up to 32 procedures in a single file.
With lightning speed. Because once a file is
opened, it stays open. And procedures are
accessed directly.

Easier than ever.

dBASE III uses powerful yet simple com-
mands that are the next best thing to speaking
English.

If you're unsure of a command, HELP will
tell you what to ask for.

If you don’t know what command comes
next, a command assistant does. All you have
to know is what you want it to do.

Our new tutorial/manual will have you
entering and viewing data in minutes rather
than reading for hours.

Circle 29 on inquiry card.

And to make matters easier,
you get full screen report set-
up for simple information
access.

Faster than
no time at all.
dBASE IIl isn't just fast.

It’s ultra-fast. Operating.

And sorting. Even faster,
is no sorting. Because dBASE III
keeps your records in order so you really don't
have to sort anything. Unless you want to.
Then watch out!

What about dBASE I11®?

It's still the world’s best database man-
agement system for 8-bit computers. And it's
still the industry standard for accounting,
educational, scientific, financial, business and
personal applications.

Let us do a number on you.

For the name of your nearest authorized
dBASE III dealer, contact Ashton-Tate, 10150
West Jefferson Boulevard, Culver City, CA
90230. (800) 437-4329, ext. 333. In Colorado,
(303) 799-4900.

ASHTON -TATE "

©Ashton-Tate 1984. All rights reserved.
dBASE Illis a trademark and dBASE Il is a registered trademark of Ashton-Tate.
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W-H-ATS NEW

Advanced Personal Computer Has UNIX

EC Information Systems’

Advanced Personal

Computer Il is an IBM
PC compatible offering UNIX
functionality. The MS-DOS
operating system and GW
BASIC are standard. and the
multitasking. single-user UNIX
System [lI operating system is

available with special memory-
management hardware.

Three basic Advanced Per-
sonal Computer Il configura-
tions are offered: a single 320K-
byte fioppy-disk drive system: a
dual-drive system; and a system
with an integrated 10-megabyte
Winchester-disk and a single

A s |

- "ir:‘f..‘.‘t.‘&‘lf:i" <

Inexpensive Optical-Character Reader for Micros

he Omni-Reader from

Oberon International is

an inexpensive optical-
character reader for microcom-
puters. It links to your computer
or word processor in the same
manner as a telephone modem.
Omni-Reader is operated
manually and is reportedly
faster than top-rated typists. It
reads at less than 4 seconds
per line.

Omni-Reader consists of a

lightsensitive scanning head. a
specially grated ruler. and in-
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telligent software. You pass the
head over a line of text. using
the ruler to facilitate accurate
registration on the line. The
special grating on the ruler is
sensed so as to determine how
fast and in which direction you
are scanning a line. This method
captures a series of vertical
slices across the line of char-
acters. These characters are
analyzed by a dedicated micro-
processor that uses a number
of algorithms to process a line
of recognized text for transmis-

floppy-disk drive. All models
have an 8-MHz NEC PD8086
(16-bit) microprocessor, 128K
bytes of RAM. 8K bytes of non-
volatile CMOS memory. and
32K bytes of ROM for boot-
strapping. diagnostics. and ROM
BIOS. I/O facilities are made up
of a Centronics parallel inter-
face, an RS-232C port with both
asynchronous and synchronous
communications at speeds of
up to 9600 bps. and mono-
chrome and color (RGB)
monitor interfaces. A hardware
calendarklock and IBM char-
acter sets are supplied.

The Advanced Personal Com-
puter IlI's 61-key IBM Selectric-
type keyboard is supplemented
with a numeric keypad. cursor-
control keys. calculation keys,
and 12 user-definable function
keys that can be used in five
modes for 60 total programmed
definitions. Both monochrome
and color systems use 14-inch,
reduced-glare monitors. The dis-
play format is 25 lines by 80
columns; character cells are 8
by 16 pixels. Graphics resolu-
tion is 640 by 400 pixels. The
graphics option gives the sys-
tem 64K bytes {(monochrome) or
192K bytes (color) of dedicated
memory. Each pixel can have
any one of eight colors. The
monochrome and graphics sub-
systems are based on the NEC

sion to your computer. The
algorithms allow the software to
discern a variety of type fonts
and learn nonstandard fonts.

Omni-Reader’s suggested retail
price will be under $500. For
more information. contact
Oberon International. Suite 630,
LB 48, 5525 MacArthur Bivd..
Irving. TX 75062. (214)
252-8453. In the United
Kingdom, the address is 47
Romney St. London SW,
England; tel: 44 | 222 05I18.
Circle 501 on inquiry card.

7220 graphics-display controller.

Other options include up to
640K bytes of RAM, RS-232C
and IEEE-488 interfaces. a
memory-management unit that
protects multitasking operations
in the UNIX environment. and
joystick interfaces and sound ef-
fects. The system runs all
generic MS-DOS software in
IBM 5¥-inch formats; a com-
plete list of available applica-
tions software is available
through CompuServe and The
Source.

A 256K-byte Advanced Per-
sonal Computer [l with the
floppy-/hard-disk combination.
UNIX software, and UNIX hard-
ware costs $5320. The UNIX
software features a C compiler.
RAND editor and Berkeley
UNIX editor, 8087 coprocessor
and emulation, coresidence with
MS-DOS on hard disk. file
transfers to and from MS-DOS,
and C-Shell from Berkeley UNIX.
The single-drive system with a
14-inch monochrome monitor is
$1995. A monochrome system
with the hard- and floppy-disk
combination is $3995. For more
information. contact NEC
Information Systems Inc.. 1414
Massachusetts Ave.. Box-
borough. MA 01719, {617)
264-8000.

Circle 500 on inquiry card.




DATA ACQUISITION SOFTWARE
THAT SPANS TWO WORLDS

Now one IBM PC can direct high

speed acquisition of analog signals, and
simultaneously read and control instru-
ments on the IEEE-488 bus. Connect
your analog signals to the Keithley DAS
Series 500 Measurement and Control
System; connect IEEE-488 instruments
to our new Plus500 Instrument Control
System. The same software environ-
ment controls both interfaces at the
same time.

B So/t500 and new Plus500

soffware make measurement and
control accessible.

Soft500 and Plus500 software are
enhancements of BASIC, the language
of personal computing. As easy to use as
BASIC itself, Soft500 and Plus500 add

Circle 172 on inquiry card.

powerful data acquisition and control
capabilities to a higher level language.

B You can trust the data.

Soft500’s foreground/background
scheduling carefully times multiple
tasks to ensure that successive readings
from the same channel maintain pre-
cisely the same sampling interval. And
there's still time for simultaneous data
analysis.

B The Series 500 is fully modular.
Seventeen modules form an extensive
and growing family that supports ana-
log input, analog output, digital 1/0,
current loop output, pulse counting,
and AC/DC relay control. And now the
Plus500 Instrument Control System
allows simultaneous access to the IEEE-
488 bus as well.

B Quality manufacturing,

quality service.

The Series 500 is built like an instru-
ment. It has the highest accuracy, the
lowest noise, and the best thermal sta-
bility of any personal computer based
data acquisition workstation. That's why
it comes with a one-year warranty and a
free product support hotline.

B For more information

Call us toll free at 1-800-552-1115. In
Massachusetts, call 617-423-7780. We'd
like to tell you more about the Series
500 measurement and control family.
349 Congress Street

Boston, Massachusetts 02210

KEITHLEY|
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WHAT'S NEW

Otrona’s PC-Compatible Portable Easily Converts to Desktop Computer

he Otrona 2001. a por-

table computer that easily

converts to a desktop
system, is fully compatible with
the IBM PC. Its architecture
offers three PC-compatible ex-
pansion slots. and its opera-
tional compatibility embraces
all BM software, such as Lotus
1-2-3 and Multiplan.

The basic Otrona 200!, retail-
ing for $2495. comes with a
single 48-tpi 360K-byte floppy-
disk drive. a 4.77-MHz 8088
microprocessor. 128K bytes of
RAM with parity. 64K bytes of

ROM. with diagnostics. a 7-inch
amber flat-screen display. a
serial RS-232C asynchronous
port. a parallel port. and a
composite-video/RGB external
monitor interface. The low-
profile. 84-key DIN 30-mm key-
board is equipped with 10 func-
tion keys. a |5-key numeric pad.
uppercaseflowercase LED in-
dicators. and a |6keystroke
buffer. The display format is 80
by 25 with a standard resolu-
tion of 640 by 200 pixels. The
Otrona 200! weighs 19 pounds
and measures 7 inches high, 15

Light Pen Works with Apples

he Gibson Light Pen,

available from Koala. lets

you create and manipu-
late objects on the Apple’s
screen. It's easy to judge and
control the Gibson Light Pen
because it comes in direct con-
tact with the screen. Color can
be added or changed as often
as you like. and you can choose
from a variety of presupplied
colors and patterns to paint
areas of your art.

The heart of the Gibson Light
Pen is software. Four programs
come with the pen. and Koala
intends to expand software
offerings in the future. The pro-
grams are PenPainter. PenAni-
mator. PenMusician, and Pen-
Designer. PenPainter is a color
graphics program for artistic ap-
plications. PenAnimator serves
as an introduction to animated
computer graphics. [t lets you
create 20 frames of animation
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that can be cycled through the
monitor. PenMusician shows you
how to score simple melodies.
It uses the Light Pen for moving
notes across the staff lines. and
it plays back the melodies. Pen-
Designer is a black-and-white
line art program for technical or
business graphics. It provides
the means for producing profes-
sional-quality graphics.

The Gibson Light Pen is cur-
rently being shipped for the
Apple I series. System require-
ments are 64K bytes of RAM.
Applesoft in ROM. DOS 3.3, a
disk drive, and a monitor. Ver-
sions for the Commodore 64
and the IBM PC and PCjr are
expected by year's end. It lists
for $249. Further information is
awilable from Koala Technolo-
gies Corp.. 3100 Patrick Henry
Dr.. Santa Clara. CA 95052-8100.
(408) 986-8866.

Cirdle 504 on inquiry card

inches wide, and 14 inches
deep.

Expansion options include a
[0-megabyte internal hard-disk
drive. a second 5%-inch floppy-
disk drive. up to 640K bytes of
RAM. a 4.77-MHz Z80B micro-
processor with CP/M, an 8087
mathematic coprocessor, real-
time clock. internal 300/
1200-bps auto-dial modem.
high-resolution {640 by 200)
graphics board, and additional
asynchronous and synchronous
/O ports. A 7-inch P-31 green-
phosphor monitor. a 12-inch
color display. a dot-matrix
printer. DC power supply. a
travel pack. and a PC-
compatible expansion chassis
are also available Otrona offers
Microsoft MS-DOS version 2.1
with Disk Manager 2 and GW
BASIC. CP/M 2.2. and BASIC-80
Plus as system software.

The Otrona 2001 is available
for immediate delivery. For the
name of your nearest dealer.
contact Otrona Advanced
Systems Corp.. 4725 Walnut St.
Boulder. CO 80301, (800)
525-7550:; in Colorado. (303)
444-8100.

Circle 502 on inquiry card.

StarLink Expands
IBM PC into
Multiuser Micro

hardwarefsoftware com-
bination to expand the
IBM PC into a multiuser

system, StarLink from Digital
Research provides a low-cost
alternative to purchasing multi-
ple computers. With StarLink.
you can connect four terminals
or microcomputers to your IBM
PC. with users sharing files.
data. and applications.

StarLink is made up of an
8088-based board. 64K bytes of
RAM. and Concurrent PC-DOS
|see announcement on page
50). Its on-board RS-232C inter-
face lets you use the IBM PC
along with terminals, modems,
and computers from other
manufacturers. The operating
system has protection and file-
locking functions.

StarLink can run such applica-
tions programs as WordStar,
MBA Accounting. and Multiplan.
[t requires an IBM PC, PC XT. or
PC compatible with 512K bytes
of RAM. The list price is $1695.
Contact Digital Research Inc..
160 Central Ave.. Pacific Grove.
CA 93950. (408) 649-3896.
Circle 503 on inquiry card







