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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.
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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.

A B oARDS
U
c AT YO0

;8000
—

RECTLY

B DR

u? 70 34 1B
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——————— - RV

TMEMORY |
ADDRESSABLE

e

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.
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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
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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)

=

"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)

8 BYTE « JULY 1984
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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

www.americanradiohistorv.com

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
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“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

www americanradiohistorvy com
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Compare”

FIRST QURRTER SALES BY SALES REGION
T RIS 0z
RS M

RS 2.4
DT L8
NTRES wIn
UMY L0
TS W2
NET LS 81,1

T RS 83,28

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

www americanradiohistorv com
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FIND ACOMPUTER
THAT'LL OUTPERFORM OURS
AND WE'LL GWEIYI(E"EI AHEADSTART.

Ifyoucan find a microcomputer,  and learn more about thissmall wonder [

equally priced or less, thatll beatonly  of microcomputer technology we call

half of 10 standard features we've HeadStart, call us or fill out and return
selected on our HeadStart Model 512,  the coupon.
we'll give you a HeadStart absolutely You could come up with a free

free. How can we make this incredible  HeadStart, which is nothing to sneeze
offer? Because looking for a better at. Take the Intertec challenge at NCC
computer than our new HeadStartis  Booth 1758.

like looking for a needle in a haystack HERE’S YOUR CHANCE TO WIN
You're more apt to come up with a case A FREE COMPUTER AND GETA

of hay fever. HEADSTART ON THE COMPETITION.
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.

wWwWwW americanradiohistorv com

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 S

Address

City

State Zip

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

www americanradiohistorv com

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)
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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

i
}
%
3
i
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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

www.americanradiohistorv.com
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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.
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Pickupa S
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

U

SERIAL PORT
GAME ADAPTER PORT
PARALLEL PORT

CLOCK/
CALENDAR

64K-384K
MEMORY—l

i

IXPakPlus

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

www americanradiohistorv com

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
L

Terminal

"'\.

High-Speed ll.’:::;: :lunllcy
Printer
E b L:/;

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.

1-800-523-2702

. BAY TECHNICAL
Iﬁ e, ASSOCIATES. inc.
el 1 —
l ’ | - HIGHWAY 603. P.O. BOX 387
U577 BAYST. LOUIS. MS 39520  {601) 467-8231
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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

www americanradiohistorvy com

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

24 BYTE - JULY 1984
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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.

PE—— wwwW . ametricanradiohistorvy. com
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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)
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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

Circle 102 on inquiry card.

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
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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.
[ U S N N N N N O N N O N O O S O N O S S
 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
B and pricing , 192K RAM required, S00K mass i ress i
| *Forms painter, graphics and run- storage suggested. Slty = |
i tm:; pa(l:kage Are a\iallable as O Check or money order enclosed Haie 1p i
= E;)p tonal components. " (must be drawn from U.S. bank in  Send To: [ |
Please accept my order for U.S. currency)
] the Knowledge Manager  $500.00  MasterCard No. (3 MDBS/Consumer Products =
.‘ O Shipping and Handling} 10.00  V[SA No. 5 OP.O. Box 248 i
i (Indiana residents must add American Express No. S Lafayette, IN 47902
§ 3% sales tax—82500) Bxgiation. D Phone: (317) 463-258| 1
Machine: Bank No. (if M.C) Telex: 209147 ISE UR |
i Operating Systems: Signature [
| O PCDOS O MSDOS O CP/M-86 VISA, MasterCard and American Or Contact Your Local Dealer. |
| Disk Format: Express orders may be placed by PRICES SUBJECT TO CHANGE WITHOUT NOTICE |
. O 8" IBM-3740 SS/SD phone (317) 463-2581. Current release is 1.06 as of 4/1/84. .
o o o o o o - e el
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Now Taxan for IB

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.

nModel 420 £ &
137 del s r
ata Enterprises '

4

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;

. www americanradiohistorv com
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LETTERS

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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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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A review of the IBM Personal Computer 7611721’13/. Summer 1984

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.

@

2

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

www americanradiohistorv com

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-

e
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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
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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
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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.
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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

[ .

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
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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
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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
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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.
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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
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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)
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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.



www.americanradiohistory.com

S MODEL

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 is the most complete information
management system available. While literally
hundreds of systems claim to offer simple solu-
tions to complex business information needs,
rave reviews from our clients, application devel-
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

pearing in the March 1984 issue of The Ratings
Newsletter.”

The Ratings Newsletter

Software Digest, 1984

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

DATAEASE

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

April 1984

PC database and file management programs ap- '

Business Computer Systems

DATAEASE has become a top-seller within the
Fortune 500 companies.

“What took five man-months of dévelopment
with dBASE Il, was accomplished in two weeks
with DATAEASE.”

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

Here are some of the features that make
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.

WA americanradinhistarvecom: o
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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.
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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.
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“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)
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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
Circle 318 on inquiry card.
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Diskette
Library

Case
with your order

TEAMS:
Checks—allow 14 dnyl fo Ehi! Cradit

handiing UPS surfsce—add $3."000er item
{UPS Blue 5800 per itom). NY Staie

sutdect 10 change.

dBase Il

SCALL

AWORD PROCESSING/
EDITORS
Eas;wnler 1 System.
$219
Ednx/Wordvx $269
Final Word $189
Microsolt Word $239
Microsott Word/Mouse $299
Multimate $279
PeachText 5000 $219
Perfect Writer/Spelier $249
PFS: Write $ 95
Samna Word 1i $329
Select Word Processor $199
Spellbinder $249
SuperWriter $179
Volkswriter Deluxe $179
The Word Plus {Oasis) $109
Word Perlect {SSI) $Cail
WordPlus-PC with The Boss $329
WordStar $239
WordStar Professional
(WS/MM/SS/S1) $359
WordStar Options Pak
(MM/SS/SH) $189
DATABASE SYSTEMS
Alpha Oata Base
Manager Il $179
Condor I}l $329
dBase If $369
DBplus $ 89
Friday $179
IntoStar $269
Knowledgeman $299
Pertect Filer $159
Personal Pearl $199
PFS: File/PFS: Report 3169
Powerbase $289
QuickCode 3169
Ribase 4000 $289
T/Maker Il $199
TIM IV $269
Versatorm $249

AL Reo Shipping and

ResHents —ado applicable soies lax. Alf prices

FOR YOUR
BOTITOM LINE.

WordStar
Professional
SPREADSHEETS/ PROFESSIONAL
INTEGRATED PACKAGES DEVELOPMENT
Framework $Call Management Edge $139
InteCaic $189 Think Tank $179
Jack 2 $329
Lotus 1-2-3 $319 HOME /PERSONAL FINANCE
Multiplan $135 Dollars and Sense $119
Open Access $399 Financier Il $119
Ovation $Call Home Accountant Plus $ 99
SuperCalc 3 $239 Tax Preparer 84 $189
mphary goul LANGUAGES /UTILITIES
VisiCalc IV $159 "Access Manager $239
Digital Research
PROJECT MANAGEMENT C Compiler $219
Harvard Project Display Manager $299
Manager $269 Microsoll C Compiler $329
IntePert/Plan $239 MS Basic Compiler $249
Scitor Project Scheduler ~ $229 MS Fortran $239
VisiSchedule $199 Pascal MT+86 $249
GRAPHICS/STATISTICS N 3%
Abstat $279 COMMUNICATIONS/
BPS Business Graphics $229 PRODUCTIVITY TOOLS
Chartman Combo (II&1V)  $349 Crosstalk $119
Chartmaster $259 Memory Shilt $79
dGraph $189 Move It $109
Energraphics $259 Prokey 3.0 $ 95
Fast Graphs $199 Smartcom I $109
Graphwriter Combo $429
PC Draw $289 HARDWARE PERIPHERALS*
PFS: Graph $95 AST Six Pack Plus (64k)  $269
Statpac $299 Quadboar&i (B(]k) $209
Hayes 12008 wilh
ACCOL_!NTING MODULES Smartcom $399
Ask Micro Accounting $299 Hayes Smartmodem 1200 $499
BP) Accounting $369 Hercules Graphics Board  $349
IUS EasyBusiness System  $319 Epson FX-100 Printer $Cail
MBA Accounting 3369 Comrex Il Printer $Call
Open Systems Accounting  $459 C itoh Prowriter $Call
Peachpak d (GL/AP/AR) ~ $239 C itoh Starwriter $1199
Peachtree Accounting $399 Okidata 93A $749
Real World Accounting' ~ $469 64K Memory 555

Star Accounting Partner
(GL/AP/AR/PAY) $269

Microsoft C
Compiler

DISCOUNT
COUPONS

With each order,
we offer

worth up to

Softline Corporation

TELEX: 421047 ATLN Ul

*Calilor shipping.

discount coupons

$10 on your next order.

Smartmodem
1200B

3060 Bedford Ave.. Brooklyn. N.Y. 11210
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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.
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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.
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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.

www.americanradiohistorv.com

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
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This is THE PASCAL COMPILER
You’ve Been Hearing About

“It’s almost certainly better
than IBM’s Pascal for the PC. .
Recommendcd.”

Jerry Pournelle
Byte, May 1984

$49.95

“If you don’t have CP/M [for
your Apple], Turbo Pascal is
reason enough to buy it.”

I.-" Cary Hara
7~ VERSION 2.0 Softalk Apple, May 1984

“If you have the slightest intevest in Pascal . . . buy it.”
Bruce Webster, Softalk IBM, March, 1984

And Now It’s Even Better
- Than You'’ve Heard!

. Wmdowmg (IBM PC, XT, jr. or true compatibles)

® Color, Sound and Graphics Support (IBM PC, XT, jr. or true compatibles)
¢ Optional 8087 Support (available at an additional charge)

e Automatic Overlays

¢ A Full-Screen Editor that’s even better than ever

¢ Full Heap Management—rvia dispose procedure

';‘-K-Enn

e Full Support of Operating System Facilities

¢ No license fees. You can sell the programs you write with Turbo Pascal without extra cost.

Yes. We still include Microcalc . . . the sample spreadsheet written with Turbo Pascal. You can study the
source code to learn how a spreadsheet is written . . . it’s right on the disk.* And, if you’re running Turbo
Pascal with the 8087 option, you’ll never have seen a spreadsheet calculate this fast before!

*Except Commodore 6 4 CP/M.

Order Your Copy of TURBO PASCAL® VERSION 2.0 Today

For VISA and MasterCard orders call toll free: 1-800-227-2400 x968
In California: 1-800-772-2666 x968
(lines open 24 hrs, 7 days a week) Dealer & Distributor Inquiries Welcome 408-438-8400
Choose One (please add $5.00 for ship- Check MoneyOrder __ My system is: 8 bit __ 16 bit ___
pingand handlingfor U.S. orders. Shipped  vISA Master Card ____  Operating System: CP/M 80 ___
R Card #: CP/M86__ MSDOS__ PCDOS__
Turbo Pascal 2.0 $49.95 + $5.00  Exp. date: Goraputet:
Turbo Pascal with 8087 support Disk Format:
$89.95 + $5.00 Please be sure model number & formar are covect.
— Update (1.0t02.0) Must beaccom- .)) Bonmnp Name:
panied by the original master $29.95 .)) INTERNATIONAL Address:
+$5.00 Borland international City /State /Zip:
Sracs, (10, a0, Mpst be éllizf' g V?JH:I'yfc? :'vaegsose Telephone:
] A y, Californi :
accompanied by theoriginal master TELEX: 172373 California residents add 6% sales tax. Outside U.S.A. add $15.00 (1
$69.95 + $5.00 outside of U.S.A. payment must be by bank draft payable in the U.S.

and in US. dollars.) Sorry, no C.0.D. or-Purchase Orders. c15
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WHAT'S NEW

icrorim's Clout is a
natural-language in-
quiry option for the

R:base Series of relational
database-management systems.
It lets you pose questions to
your database in free-form
English words and phrases with-
out fussing with command syn-
tax or database structures.

Clout incorporates expert
system theory and natural-
language techniques from
artificial-intelligence technology.
It extends the power of the
R:base Select command by
allowing you to retrieve informa-
tion from up to five files. Upon
installation. Clout reads the at-
tributes in an existing database
and adds them to its built-in
200-word dictionary. It then lets
you build on the dictionary with
synonyms for words or opera-
tions associated with the
database.

Clout has the ability to search
through the database to retrieve
records based on adjectives or
qualifying words, and it allows

Clout Inquiry Option
for R:base

you to define words in terms of
the result of computations or

data manipulation. Clout can be

used with any R:base database.
You can add approximately 500
words of your own. Information

requests incorporated into Clout

can take almost any form pos-
sible. including arithmetic ex-
pressions. uppercase/lowercase
characters. singular or plural
words, and any standard verb
conjugation. Other features in-
clude an automatic spelling
checker. automatic report for-
matting. menu-driven functions,

and more than 60 Help screens.

Clout requires an MS- or PC-
DOS 1.1 or higher system with
256K bytes of memory. Al-
though Clout will operate on a
dual-disk-drive micro. a hard-
disk system is recommended.
Any 80- or 132-column ASCI
printer can be used. Clout is
$195. For complete details. con-
tact Microrim Inc.. 1750 112th
Ave. NE. Bellevue. WA 98004,
(206) 453-6017.

Circle 505 on inquiry card.

Please Database System Is Easy to Use

™ irst-time users of Please.
Hayes Microcomputer
Products database-man-

agement system for the [BM
Personal Computer, can create a
database shortly after they sit
down at the keyboard according
to the manufacturer. A menu-
driven package. Please has 999
characters per field. 99 fields
per record, 2000 characters per
record. and the ability to ac-
commodate several million
records per database. depend-
ing on your system's capacity. it
lets you quickly change the
structure of the database. merge
and copy databases, and trans-
fer data rapidly. Four different
field types let you shape output
to specific needs. and Please
gives you the option of setting
your screen formats and field
characteristics.

Please has an Import/Export
feature that transfers data to
and froae other sources, such as
Lotus 1-2-3. dBASE II, Friday!.
and VisiCalc. Instructions for
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inputting data from these and
other popular programs are
provided in the operator's
manual. For one-time needs,
Quick List retrieves selected in-
formation from a database ac-
cording to specific criteria. Out-
put Plans, comprising List,
Form, Replacement. and Export
functions. manipulate selected
information. The List Output
Plan produces columns of infor-
mation from a database, while
the Form function allows data
to be printed in a predeter-
mined location on a form or
mailing label. Replacement
makes mass deletions. and Ex-
port sends information to
spreadsheets. word-processing
files. and other programs.
Please's Define mode lets you
create new fields in the Output
Plans based on files within the
record. While the original
record remains on screen, Dial
automatically calls a telephone
number from the record using
Hayes Smartmodem. Additional

Low-Cost
Screen Graphics for PC

ontrix 20 is a low-cost.

extended-screen graphics

software package for [BM
PC and PC XT computers. Fon-
trix. first introduced for the
Apple more than a year ago.

gives your monitor a window on
a large graphic worksheet, mov-

ing across nearly 23 times the
area and resolution of a single

screen (up to 115 screens with a

hard disk). Its drawing and
painting routines work with
both a keyboard and a mouse.

Among Fontrix’s programming

tools are elastic lines, rec-
tangular area fills. freehand
drawing. and the ability to cap-
ture. move. and replicate por-

tions of the screen. Text can be

intermingled with graphics. The
italic and bold functions are
automatic, and you can change
fonts at any time. [t comes with
[T fonts and with a font editor
capable of creating a variety of
characters, including special
symbols. The font editor pro-
vides a 48- by 48-pixel charac-
ter cell environment and offers

such features as copy and
overlay.

Fontrix's graphics dump prints
single and extended graphics
on most popular dot-matrix
printers, including Epson.
Mannesmann Tally. NEC. C. Itoh.
and Okidata. The dump features
independent horizontal and ver-
tical magnifications. 90-degree
rotation, justifications. and multi-
ple copies.

Optional libraries of additional
fonts are available. Each volume
contains 10 fonts. The five
volumes of the library list for
$20 each. The Apple version of
Fontrix. which costs $75. re-
quires 48K bytes of RAM,
Applesoft in ROM. and a disk
drive. [t works with the Apple Il
Plus. lle. and [ll. The IBM Per-
sonal Computer version requires
256K bytes of memory. a graph-
ics board. and PC-DOS 20. It
lists for $125. Contact Data
Transforms Inc.. 616 Washington
St.. Denver, CO 80203. (303)

832-1501.
Circle 506 on inquiry card.

features include nine-digit
decimal precision. a maximum
of nine screens per record, and
on-line Help facilities. Optional
applications templates expand
Please further. These templates
focus on such common data-
base-management needs as
mailing lists, contacts, appoint-
ments, and household records.
Please requires a 128K-byte
IBM PC equipped with a mono-

WwWwWw.americanradiohistorv.com

chrome or color monitor and
either a pair of double-sided.
double-density drives or a hard-
disk drive. It costs $349. The
applications templates list for
$29.95. For the name of your
nearest dealer. contact Hayes
Microcomputer Products Inc.,
5923 Peachtree Industrial Blvd.
Norcross, GA 30092, (404)
449-8791.

Circle 507 on inquiry card.
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CONTRO!
DATA

Premium Series
8-inch Flexible Disks

1009 Certified
5.Year Warranty

Now you can buy flexible
disks with a five year
warranty from Control Data.

A lot of companies make
diskettes. But Control Data
alsomakesdisk drives. In fact,
werTe the leading indepen-
dent supplier of disk drives
to computer manufacturers.

Now we've put our exper-
tise into a truly superior line:
StorageMaster diskettes from
Control Data.

You can choose from a com-

Circle 82 on inquiry card.

plete line of premium 8"and
5.25" diskettes in single or
double densities, single or
double-sided. And each dis-
kette is 100% certified and
backed by a 5 year warranty.
So you can depend on them
to perform for years to come.
Look for StorageMaster

diskettes at your local com-
puter store or ask for them
from your computer supplies
distributor.

www.americanradiohistorv.com

<

Premium Ser
§.25-inch File!

100°. Cerlitie
& Yo 1 1a

™

Or give us a call toll-free at
1-800/328-6207 (in Minnesota
call 612/853-8065) and
well tell you where to find
StorageMaster diskettes.

JULY 1984 » BYTE 49
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WHAT'S NEW

Kit Extends PCjr Up to 512K

he Drive 'Two Enhance-

ment Package is a two-

piece. snap-on expansion
kit for the IBM PCjr. Manufac-
tured by Rapport Corporation,
this kit extends the capabilities
of the 64K-byte. single-drive
PCjr to those of a dual-drive
IBM PC. With the Drive 'Two.
you can run virtually any soft-
ware designed for the PC as
well as PCjr software.

The Drive Two kit comes with
a 360K-byte floppy-disk drive. a
clock/calendar with battery
backup. a parallel printer port,
and an expansion slot for in-

i

creasing the PCjr's RAM to
512K bytes. Once installed. this
package lets you operate PC-
DOS 1.1, 2.1. or 2.0. Installation
is said to take less than 10
minutes, requiring only a flat-
head screwdriver. The kit snaps
on top and to the side of the
PCjr box and uses the original
PCir cover.

The Drive Two Enhancement
Package costs $675. For more
details. contact Rapport Corp..
Suite 213, 80 South Redwood
Rd.. North Salt Lake City. UT
84054, (801) 292-9454.

Circle 508 on inquiry card.

dBASE III: Relational DBM for 16-Bit Computers

shton‘ate has intro-
duced dBASE IIl. a rela-
tional DBM (database

manager) for 16-bit microcom-
puters. With dBASE I[Il. you can
enter. manipulate, and retrieve
large volumes of data as wel as
develop custom applications
programs to put that informa-
tion to work. Its storage capa-
bilities. limited only by your
computer. can be as high as 2
billion records per file with 128
fields per database. As many as
10 database files can be
simultaneously operated.

At the same time. Fox &
Geller (604 Market St. Elmwood
Park. N] 07407) has announced
that it is supplying Quickcode
1. dUTIL [Il. and AGRAPH III
versions of its dBASE enhance-
ments. Quickcode is an applica-
tions generator that uses the
dBASE programming language.
dUTIL is a general utility pro-
gram. and dGRAPH sorts,
averages. and totals dBASE data
and displays it graphically.

dBASE [l provides fast sorting
and indexing of stored data and
color displays. Its user interface
features a command assistance
mode that guides novices
through the most common
areas of the database. Full on-
line, context-sensitive help is
available at the press of a key.

Wwritten in C from the ground
up. dBASE ||| uses the same
English-like commands as its
predecessor. dBASE 1. with

Multitasking Concurrent PC-DOS to Be Available in Third Quarter

igital Research has an-
nounced that its long-
awaited Concurrent PC-

DOS will be shipped during the
third quarter of this year. Pric-
ing has been set at $295.

Of particular note to our cor-
porate readers is Concurrent
PC-DOS’s ability to run as many
as four PC-DOS or CP/M ap-
plications programs simulta-
neously. thereby making it a
suitable productivity tool for
eam-working environments. It
also runs most popular PC-DOS
applications packages, such as
Lotus 1-2-3, dBASE |I. WordStar.
MultiMate, and SuperCalc 3.
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Concurrent PC-DOS works by
presenting you with menus that
outline a series of tasks to per-
form. The menu serves two
functions. First. it guides the
operator through all the sys-
tem's resources and applications
while tending to such control
commands as copy. print. and
delete files. The second function
lets you create your own menus
and compose special com-
mands for custom-designed
Help screens.

A communications capability
lets you work on one applica-
tion while the IBM PC receives
information from an extemnal

database. Concurrent PC-DOS
has a window capability that
permits simultaneous monitor-
ing of four applications. Win-
dows can be positioned any-
where on screen, scrolled. or
sized to display the important
parts of the application. Infor-
mation can be cut and pasted
from applications by placing the
window over the appropriate
data.

Advanced productivity tools
supplied include a print
spooler. Rolodex, and a two-
user function. The print spooler
lets you queue up documents
to be printed while other tasks

www americanradiohistorvy com

only minor modifications and
enhancements for new functions
and program changes. [t also
uses the dBASE programming
language. which lets you
develop your own applications
programs. It's compatible with
Framework and dBASE 1.
Miscellaneous features inciude
variable-length text files of up
to 4K bytes per entry. 4000
bytes per record (fixed length).
512K bytes per record (variable
length). 15.9 digits of numerical
precision. full-screen data entry
and modification, and repert
and mailing-list generation.
dBASE [ll currently runs on
the [BM PC. PC XT. and all [BM
PC compatibles. Minimum sys-
tem requirements are 256K
bytes of RAM. dual 5¥%-inch
360K-byte floppy-disk drives. a
monochrome or color display.
PC-DOS 2.0. and an 80-column
printer. It will also work with a
single floppy-disk and one
fixed-disk drive. Available this
month, it will list for $695. A
take-home sampler tutorial can
be obtained for $9.95. Owners
of dBASE Il wishing to upgrade
to dBASE [l should contact
authorized dealers before July
31 for details on a preferential
pricing program. Prices for the
Fox & Geller programs had not
been announced at press time.
Contact Ashton-Tate, 10150 West
lefferson Blvd. Culver City. CA
90230. {213) 204-5570.
Circle 509 on inquiry card.

are printing. Rolodex is a sort-
ing and searching program for
lists of names. addresses. and
other pertinent data. The two-
user function offers a remote
dial-up link.

An IBM PC or PC-compatible
system with 256K bytes of
memory and two floppy-disk
drives is required. For max-
imum efficiency. 512K bytes of
memory and a hard disk are
recommended. The $295 list
price includes documentation.
Contact Digital Research Inc..
160 Central Ave.. Pacific Grove.
CA 93950. {408) 649-3896.
Circle 510 on inquiry card

(continued on page 410)
Circle 302 on inquiry card. —»
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Our Family Tree Is oing Again |

SBC-I1 A two user multiprocessing
S-100 slave complete with a Z-80 CPU
4 or 6 MH2), 2 serial ports, 61K RAM,
and 2K FIFO butter tor cach user! A
cost effective way 1o add users to
your muliiprocessing systeni.

SBC-1 A multiprocessing
slave board computer with

Z-80 CPU (4 or 6-MHz),

2 serial ports, 2 parallel ports,
and up to 128K RAM. Provides
ique 2K FIFO buffering for
3 '*TQL_, d &aAt_'ransfers-.
ed wi h'ﬂ'u?rb’oDOS or
the esult o

HD/CTC A hard disk and
cartridge tape controller
combined together on one
board! A Z-80 CPU (4 or 6
MHz); 16K ROM, and
up to 8K RAM p .,;
intelligence ired t

Systemaster "
The ultimate one board
computer; useitasa
complete single-user
system or as the Y
“master” in a multi- ' a2 package, and
processing network = M, Teletek’s advanced
environment. e ¢ A 0N = CP/M BIOS or
Complete with Rt N & TR ™ TurboDOS.
Z-80A CPU,
2 serial and

L 2 parallel ports; floppy

e, controller, DMA, real

time clock, RAM drive
disk emulation

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

TELETEK

wiany amaricaneadiohbiciaon, oo
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RELIEVE THIS MESS!
If you've ever found yourself searching for a calculator, notepad or appointment book
when you've got a computer right in front of you, then you know
the absurd situation we’re illustrating.
Sure, there are clumsy little programs you be ready for lightning-fast use. You could just hit a
can boot up to accomplish one or the other of button and open a window for a notepad, another for
- these tasks . . . but that's generally meant first a calculator. Hit the button, again, and your work
stepping out of the software you're working with. would be saved to disk and you'd be right back in
What's always been needed is one powerful  your original software!
piece of software, occupyying only a fewK, that While we're at it, it should also have a perpetual
would be tucked away in an unused part of RAM no calendar linked to a datebook. And even an autodialer,
matter what program you're running. with a built-in phonebook.
Whether you were running dBasell, Lotus 1-2-3, Is this piece of software possible? At a price you cap
WordStar or even Turbo Paseal® . . . it would always afford . . . now? ' ){
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. Something 1

g totally new in appllcatlons "
software from Borland,
the folks who make
Turbo Pascal®
JUST A KEYSTROKE AWAY. . .

NO MATTER WHAT SOFTWARE
YOU'RE RUNNING!

* A CALCULATOR

* A NOTEPAD

* AN APPOINTMENT CALENDAR
* ANAUTO DIALER

® AN ASCII TABLE

* AND MUCH MORE

ALL AT ONCE . . . OR ONE

©
AT A TIME.

" ANYWHERE ON THE SCREEN YOU LIKE. “““"“"lll" INTRODUCTORY OFFER
E

ANOTHER KEYSTR(')KE, AND YOUR
RN S pmerionss i L .\\ $49.95

(you never really left!) Available only for the [BM PC. XT. jr. and Compatibles.

‘\"f_au-*/e__._‘_’g’ ‘\_':. B
NOW . . . Whether you're working in dBasell, Lotus 1-2-3, WordStar

: or whatever . . . You'll bave your SIDE](lCl(@ too!

Somethmg brand new. Crafted in Assembly language as carefully Need to make a phone call? Whether the number is in an existing database,
as Borland's famous Turbo Pascal®, so that it’s lightning-fast and as  your own Sidekick phone directory, or you've just typed it on the screen . . .
compact as only Borland knows how to make it! With a notepad that put the cursor next to the number, hit the keystroke, and Sidekick dials

has a full-screen editor that saves your notes to disk. You can even swap for you!*
~ information back and forth between your applications software There's lots more, t00. You can move the Sidekick windows anywhere on the
C gﬁidekick. screen you like. And you can have 4s many on screen at a time 4s you need.
ﬁ; you're working with a spreadsheet, and you suddenly have an We designed it because we needed ‘t. If you've ever been writing a report
important idea. Just hit the button, a window opens, you write the note and  and needed to do a quick calculation, or jot down a note, then you
hit the button again. You're right back where you left off in the spreadsheet.  understand why. *Onlywith Kayes Smartmodem and compatbles.

YOU CAN ORDER YOUR COPY OF SIDEKICK® TODAY?
For Visa and MasterCard orders call Toll Free 1-800-227-2400 ext 953 ip California 1-800-772-2666 ext 953

(lines open 24 hours, 7 days a week) Dealer and Distribtitor Inquiries Welcome 408-438-8400 -
SIDEKICK® $49.95 Please be sure your computer is an 1BM PC, XT, jr..cor true compatible!
(plus $5.00 shipping and handling  NAME e .» BonmnD
+Shipped UPS) ADDRESS : :
Check [J Money Order 0 CITY/STATE/ZIP ) INTERNATIONAL
VISA O MasterCard O TELEPHONE Borland International
'Qq_rd - 2 = __~ Carfornia residents add 6% sales tax. Outside U.S.A. add $15.00. (if outside of 41183 Scotls variey Drive

- e . USA payment must be by bank draft payable,in the U.S. and in U.S. dollars.)Sorry, Scotts Valley, Califernia 95066

Expiration Date __ no C.0.D. or Purchase Orders. TELEX: 172373
A _ s €15 rh.,/,
Circle 42 on i;\quiry card. dBase Nis a trademark of Ashton-Tate, WordStar is a trademark of Microl’ro, Lotus 1-2-3 is a trademark of Lotus Development Corporation.
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A'SK BYTE

Conducted by Steve Ciarcia
POWER-LINE POLLUTION

Dear Steve.

| enjoyed reading “Keep Power-Line Pollution
Out of Your Computer” in the December 1983
BYTE. A definite need exists for such protec
tion devices 1o be utilized with computer equip-
ment. However, when | contacted Radio Shack
about the components. the only item avallable
was the four-outlet power sirip. The MOVs
imetal-oxide varistors) have been back-ordered
for months. and the EMI/RFI (eleciromagnetic
mereenosadis froguency interference) filter
is a discontinued item. Do you have any sug:

gestions for an ahernate EMI/RFI fier?
Lee E. ANDERSON
Rockville. MD

Radio Shack still sells the VI30LAIOA MOV
transient protectors {ast umber 276-570) but
& could not anticipate the demand caused by
ny atice in fact. { was surprised by the number
of letters received on this subject. it's nice to
know that many of you are interested in power:
line protection

i chose the Radio Shack MOV because they
were easily obtainable. but you can contact
several other sources. The VI30LAIOA. which
is manufactured by General Electric. should be

ble from a GE distrib or electronic
parts supply house. Also. Panasonic and
General Instrument manulacture similar units.

The Panasonic ERZCI4DK 201 is available as
part P7063 from DigiKey Carporation. Highway
32 South. POB 677. Thief River Falls. MN 56701
(800} 346-5144, The General Instrument part
S14K130 is available from Active Electronics.
POB 8000. Westborough MA 01581, (800}
3430874,

Several manufacturers produce power-i

How much of my upstream wiring wilt be pro-
tected against ransients by MOVS on a power
strip with a line cord 3 feet iong (as in figure
\a on page 43 of the December 1983 BYTE)?

Finally. | understand that an EMU/RF line fiter
protects only downstream. Does EMI/RFL fiter-
ing affect upstream transient clamping by
MOVs?

N. C. Wess
Lincoln. MA

MOVs have an energy rating expressed in
foules or watt-seconds. but the actual energy
absorbed is a function of the applied transient
waveform. Also. a device with a lower clamp-
ing voltage will absorb less energy. Therefare
& is difficult to give a spediic failure value

MOW are rugged devices conservatively rated
and exhibit a low failure rate when properly
selected. Still, they do fail, and their failure
characteristics should be considered. MOV
initially fail in a short-circuit mode when sub-
fected to transients beyond their peak ratings.
Short-circuit failures also occur when MOV are
operated at steady-state voltages in excess of
their voltage ratings.

When a device short-circuits. it can demand
large amounts of energy inpw. and failure oc-
curs by rupturing of the package and expuision
of material. This miniexplosion can be mini-
mized by a fuse in series with the MOV to open
the circuit when such failure oceurs. Locating
the MOV away from other components will
avoid damage from packaging material.

In answer to your second question. since the
MOV are in parallel across the AC line. they
should. in theory. provide protection to any
device connected to it. However. the AC wir-
ing has inductance and capacitance and will
present different impedances to various tran-

fiters that are suitable for your applications.
They include Corcom inc. 1600 Winchester Rd.
Libertyville. IL 60048, (312} 680-7400. type
5VBI or 5V B3: Comell-Dubllier Electronics. 150
Averve L Newark. N/ 07105, (201} 589-7500.
type APF51IL: Delta Electronic industry USA
1355 Yosemite Way. Hayward, CA 94545, (415}
785:5231. type 05DBAGS: and Potter Company.
POB 337, Wesson. MS 39191, (601} 643-2215.
type 600AS5.

These filters are equivalent to Radio Shack
part number 273-100. Write the manulfacturers
for additional information and the address of
your nearest supplier—Steve

Dear Steve.

Wit abig ransient lead 10 an MOV “suidde”
while it is protecting my system? If so. how big?
Also.how can | tell that the MOVs need to be
{
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sients. as to the diective length
can be made but it is safer to have the MOVs
close to the device requiring protection
Lastly. the EMI/RFI filters do not affect the up-
stream clamping ability of an MOV. Comwerse-
ly. the EMI/RFI filters tend to reduce the tran-
sient voltage levels downstream of the line and
make the MOVs work somewhat easier. The
components in the fiter are usually not
damaged by transient voltages—Steve

Dear Sigve
| was unable to-find GE part VI30LAIOA &
Radio Shack—sold ot for many weekst—and
had to -get VI30C.A20A units. Does the “10A”
stand for 10 amperes (A) and the "20A" for
20 A? In terms of wransient protection. what is
the gain. or loss. from the use of VI30LA20A
units rather than the VI30LAIOA units?
ELBERT S. MALONEY
Pompano Beach. FL

The GE MOMII varistors such as the
VI30LAIOA described in my article use the
following model number nomenclature:

14 the GE MOV varistor

130 the applied RMS (root mean
square} voltage

LA product series (LA for radial
leads}

10 puise energy rating

A clamping voltage

The 130 volts (V] indicates that it would be
suitable for a standard 117V AC line and allow
for an overvoliage of 10 percent. The pulse
energy rating of 10 indicates that the MOV has
a maximum allowable energy rating of 38 joules
for a single noncomplex impulse of 10/1000
micrasecond (us]. The clamping voltage is the
peat terminal voltage measured with an applied
&20ps impulse current of 50 A.

The VI30LA20A has a pulse energy rating of
70joules and a clamping voltage of 340 V with
a peak current of 100 A & is an excellent
substitute and will result in a higher safety
factor—Steve

Dear Steve.

Perhaps 'm paranoid. but | live on top of
Litde Mountain in the Great Smokies. This area
is prenty high by Connecticut standards. and
lightning suikes are a frequent occurrence. For
example. Ive lost three white pines to lightning
in the past few years. and 've seen a 200-watt
fight bulb explode in my summer home when a
surge came down the power line: fortunately,
nothing else was turned on at the time. When
| built @ permanent home. | went alt out on
lightning protection. Here are a couple of hints
you might find useful.

First. a careless reader of the "How Lightning
Strikes” text box (December (983, page 38)
might get the impression that one rod is
enough. | had a professional fightning rod in-
stalter do my home. He put a rod every six feet
along al the ridge lines. tied them alf together
with cable. fastened that to alt the other metal
on the roof. and brought the cable down to
three separate grounding rods. You should see
the purple glow ln the air duvln¢ eleculcal
storms. S¢ i l
there on the roof. butlhavemhadasuke

Second. my electrician was able to install a
lightning arrester on the power-fine side of my
meter box. | don't know what's inside but am
glad to have it there.

Since you live in Connecticut. | can see why
you wrote. "Blackouts generalty affect only a
smalt number of utilty customers...and
generally last less than 10 seconds” It just aint
so here in the Great Smokies. | suspect many

(continue:
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In the Hard Disk Jungle
Tallgrass Clears .
A Path
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In today’s hard a
a path by offering high performance, integrated
mass storage solutions- or the IBM®PC/XT, the
T.L Professi(_’)riahgig: related computers.

-5

TALLGRASS INNOVATIVE FEATURES

MASS STORAGE SYSTEMS with formatted
HardFile™ capacities of 6, 12, 20, 35 and 70 Mb,
all with built-in tape backup. _
CONVENIENT INTEGRAL TAPE BACKUP
SYSTEM allows rapid tape “image” streaming,
or incremental file-by-file backup and restore on
ANSI standard inexpensive data cartridges,
instead of the usual floppies, video cassettes, or
low-capacity removable Winchester devices.
NETWORK READY and fully compatible with
networks such as' PCnet®and EtherShare™
HIGH RELIABILITY with dual directory and
read-after-write verify options. A dedicated
landing zone, where the read/write heads reside
when the disk is idle, provides data protection
during powerdowns and transportation.

disk jungle, Tallgrass clears

e — 20+ 20Mmb e
S

" Follow the Tallgrass path to your local computer

~ dealer and watch your personal computer transform

into a powerful data processing system.

~ Available from COMPUTERLAND® Entre®

Computer Centers, MicroAge® Computer Stores
and other participating computer dealers.

New!
IBM-XT Cartridge
~ Tape Backup
World Headqm;arters: Tallgrass Technologies Corp. /11100 W. 82nd St
Overland Park, KS 66214 /913/492-6002/ Telex: 215406 TBYT UR

Canadian Headquarters: Tallgrass Technologies (Canada), 1775 Meyerside Drive
Mississduga, Ontario, Canada L4V 1H2/416/673-3244

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

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

Tallgrass
/ TEChnOlogies

Corporation

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

WWW americantadiohistorvy com.
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Circle 322 on inquiry card.

f-"_v-'

ULTRATERM?

JUST ASK THE
PROFESSIONALS!

With the wide variety of
peripherals available, it's dif-
ficult to evaluate the quality
of accessories for your Ap-
ple. Listen to what the pro-
fessionals say about Ultra-
Term.

BYTE—FEB. ‘84

“Overall, the UltraTerm
display card is one of the
best peripheral devices |
have seen to enhance the
display capabilities of the
Apple."—P. Callamaras

SOFTALK—SEPT. ‘83
“The UltraTerm shines
brightest in use with spread-
sheets and word
processors.”

COMPUTER RETAILING
—FEB. ‘84

“The UltraTerm is a high
quality investment for
anyone who has an Apple
product and wants to add to
it

PEELINGS II—VOL. 4.
NO. 8 ‘83

“The UltraTerm will be the
new industry standard for
Apple video display cards.
The availability of the extra
modes will enhance almost
any software product that
uses the text screen.”

PERSONAL COMPUTING
—MAY ‘83

“Perhaps the most im-
pressive achievement of the
UltraTerm expansion board
is that the character set it
produces is so sharp that its
difficult to see the dots that
make up each character.”

The experts agree—the
UltraTerm is one of the
best display devices for
Apple computers.

Videx Inc.
1105 NE Circle Blvd.
Corvallis, OR 97330

(503) 758-0521
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others who live at the end of their power lines
have learned it isn't true for them either. I've
learned to be careful. | never use my computer
during storms. and 1 back up frequently—even
oncloudless days. But I'd like an uninterruptible
power supply. The problem is, 1 don't know how
to select a good one. For example. I'd like the
AC to come from the {trickle-charged) battery
all the time. because I've been told that even
momentary glitches can mess up some
computers,

If you'd write something on this topic. 1 will
appreciateit. A Circuit Cellar design would give
us something to have faith in.

CHARLES R. BLAIR SR.
Townsend. TN

You are indeed correct that more than one
lightning rod is required for a roof or other large
structure. The down line should be dressed
away from the house to prevent any arc-over
in the event of a strike. and multiple grounds
are a good idea. | have seen installations where
the soil itself was treated with salts to improve
conductivity.

General Electric manufactures a device known
as the Home Lightning Protector. which is de-
signed to mount at the weatherhead or meter
housing of the AC line. It uses a Thyrite element
to clamp surges at about 650 V and should be
installed by a licensed electrician. The device
number js 9L15BCO02, and it can be obtained
from an electrical supply house. Another unit
is the Square D Model {9200-10. and similar
units are available from other manufacturers.

| have had many requests for an uninter-
ruptible power supply and am considering an
article for a low-cost unit. Watch for it —Steve

Dear Steve,

1 use a Universal Data Systems 103LP modem
that is powered by the telephone line. When
an electrical storm is in the vicinity, my connec-
tion to the computer has been lost several times
shortly after lightning flashed several miles
away. Once a nearby strike not only made me
lose the computer connection. it also erased
the memory in my LA34 DECwriter. Do power
surges affect this kind of modem. and can |
build a surge protector for my telephone line
similar to the power-line protector you de-
scribed in the December 1983 issue?

GERMAIN BOER
Nashville, TN

Power surges can affect any equipment and
cause damages ranging from simple loss of
memory to complete destruction. Solid-state
devices are much more susceptible to transient
voltage surges and noise. While the telephone
lines use protection devices such as carbon
gaps. gas tubes, and heat coils, solid-state cir-
cuitry is still vulnerable. The VI30LAI0A MOVs
that were used for power-line protection can
also protect the telephone lines. They are ap-
plied in the same manner as for power lines
{line to line and from each line to ground). but
check with your local telephone company
before connecting any nonapproved comr
ponents.—Steve

www.americanradiohistorv.com

Dear Steve.

I'm a pretty fair amateur electrician. Would
it be possible to wire in some suppression
where the power lines enter the house and thus
afford protection throughout? What would you
use? Would high-surge lines (air-conditioner cir-
cuit. etc) have to be isolated? How? It seems
to me that wiring something into the circuit-
breaker panel. if it's workable, is a lot more
elegant. and likely to be cheaper. than scatter-
ing power strips around the house.

JoHN CARL BOWERS
Bronx, NY

Devices such as the GE Home Lightning Pro-
tector connect across the power line at the ser-
vice entrance to reduce the amplitude of large
transients and lightning surges. These are two-
pole. three-wire units designed for 120/240V
single-phase service. They mount in a ¥-inch
knockout jn the service entrance box or at the
weatherhead. Available at an electrical supply
house. they are in the $20 range. Because they
dlip at voltages higher than the MOVs described
in my article. the MOVs should still be
used—Steve

BANK SWITCHING

Dear Steve.

In writing about the Fujitsu Micro 16s ("A
Machine for All Processors: The Fujitsu Micro
165" June 1983 BYTE. page 150). Wayne Cling-
ingsmith says on page 156. “In slot 2 of the stan-
dard unit is an 8-bit Z8OA microprocessor
board. It operates at 4 MHz and has memory-
bank-selection circuitry that enables it to ad-
dress the full 24-bit (16-megabyte} address
space of the Micro 16s" How does Fuijitsu do
that? What is bank-selection circuitry?

The manual accompanying my CompuPro
CPU-Z says that an OUTput of CI, for example.
to port FD will enable memory on page Cl and
disable memory on all the other pages. I under-
stand that. but | am completely terrified by the
thought of eventrying to write a routine callable
from several pages with a RETurn to the proper
page. How do you assign a 24-bit address to
a LABEL in assembler code?

JAcK H. HAYES
Maryville, TN

Yes. it is possible to address 16 megabytes
of memory with an 8-bit Z80 processor. As you
seem to suspect, however, it's not all available
at the same time. Actually. on the 5-100 ma-
chines thathave 24 address lines, it's more usual
to use the upper 8 address lines to select one
of eight 64K-byte blocks for a maximum of only
512K bytes. This way. you can treat each line
as a chip-select (block-select) line and wire the
chip-select line on each board to a specific ad-
dress line on the bus. A circuit to dothisis given
in the book interfacing to S-100 (IEEE 696)
Microcomputers by Sol Libes and Mark Garetz
{Osborne/McGraw-Hill) The bank address is
then output to a port (apparently port FD on
your CompuPro system) and used to latch the

(continued)
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BUYING A PASSWORD MODEM
- CAN SAVE YOU UP TO $250.

AND THAT AIN'T HAYES!

You can bank on it. Your outlay will be less than This means that Password™ doesn't tie you
if you settle for our major competitor, but not down, and its price won't hold you up. It features
your output! A Password™ modem sends and auto-dial, auto-answer, and even knows when
receives up to 120 words a minute. Provides to disconnect. If you're cost conscious,
both 1200 and 300 baud capacity. Offers total but refuse to sacrifice high-speed

interchangeability that lets you transmit in-

capability and performance, hook up
formation from any make microcomputer to

with the right modem—Password ™

any other make. And your investment is The smart decision.
protected by a 2-year warranty.

Unlike our major competitor, Password™ .

delivers operating simplicity, plus the PASSWORD"™

by U.S. Robotics, Inc.

@m
1123 W. Washington

Chicago, IL 60607
Phone: (312) 733-0497

convenience of uncommon portability.
Thanks to lighter weight, it goes almost
anywhere. And because of the ingenuity
of Velcro™ strips, it attaches wherever
you need it, from the side of a desk to
the side of a computer!

‘Based on suggested retail price
comparisons of U.S. Robotics, Inc.
and Hayes Microcomputer Products, Inc.
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appropriate bank-select line to an active state.

There are limitations on the addressability of
programs and data in this extra memory, too.
Far example, you can't write routines that are
directly callable from your main program if you
switch 64K-byte blocks. It is much easier to han-
dle the block switching if you switch only 32K
or 48K bytes at a time and keep control of this
with the lower 16K bytes that don't get switched.
This can be made easier by using the PHAN-
TOM line that is available on some $-100 sys-

tems to control a smaller block of memory.

If more memory is required, a more compli-
cated bank-switching logic can be implemented
to emulate the segmentation used in the
B086/8088 family of processors. This will allow
addressing a full 16 megabytes in blocks as
small as 256 bytes with 24 address lines.

A number of books discuss design of systems
like this. | suggest you browse through the com-
puter book section at a library or some of the
larger book stores—Steve

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

can’'t match?

Data Rate?

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

On-Line Time?

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

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

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

Trademarks— Mulidodem MulCom
PC: MulsTech Sys!ems lna—c«nw
: CompuServe information Services.

an H &R Block compmy — Newsiel
NewsNet, inc. —Crosstalic Microstd.
inc.—Dsata Caplwre. Souheulem Soft.
ware — Smadmodem: Hayes Microcom-
Duter Products. inc.

58 BYTE * JULY 1984

MuRtiModem.

But Better?

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

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

For the name of
your local distributor,
write Multi-Tech Sys-
tems, Inc., 82 Second

Avenue S.E., New sl ~ =1
Brighton, MN 55112, - EEEEEEEAE
Or call us at e —
(612) 631-3550.

Systems

The right answer every time.
Cirde 230 on inquiry card.
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FOREIGN CHARACTER
GENERATORS

Dear Steve,

Do you know where | can find a foreign-lan-
guage character generator for either an IBM PC
or a Hewlett-Packard Model 16?

YONG NANAGARA
Reading, PA

Several programs are available for the IBM
PC that may serve your purpose. Character-
generator programs that let you generate and
save your own character sets for screen display
include Lenitext from Duncan Atwell Comr
puterized Technologies Inc.. 1200 Salem Ave..
Hillside, NJ 07205. Font Editor from Versa Com-
puting Inc. 3541 Old Conejo Rd. #104. New-
bury Park, CA 91320. and Graphic Character
Editor from C & C Software, 54 Sonoma Ave.
Goleta, CA 93117.

The following program. which was reviewed
in the January 1984 PC magazine, contains a
large number of character sets that can be
printed with an Epson or an 1BM Graphic dot-
matrix printer: Fancy Font from SoftCraft, 8726
Sepulveda #1641, Los Angeles. CA 90045.

Word processors that have foreign-language
character sets include Arabic-WP, Multilingual-
WP and Translator Aid System. all produced
by Economic Insights, 416 Center St. Washing-
ton Grove. MD 20880.

I suggest you contact these companies or
your local computer store for information about
the capabilities of the programs—Steve

INFRARED LINKS

Dear Steve,

| have a few questions for you. Do you know
of any units that can provide a good two-way
RF link between a computer and a terminal? Are
you doing any more work on infrared links?
Also. with more computers running on bat-
teries these days, how about a circuit that can
indicate not only low or high voltages but also
the presence of spikes and dropouts that may

have caused a system error or crash?
DAVID SMITH
Milford, 1A

I haven't heard of any low-cost RF datacom-
munications equipment that would be satisfac-
tory for a terminal-to-computer link. but one
similar application is the Atari wireless joystick
interface. The infrared or optical links seem to
be getting more attention lately, with Fujitsu
developing an infrared modem and a hand-held
computer from Canon with an infrared printer
interface in the works. And. of course, the IBM
PCjr has an optical keyboard link.

Infrared light or visible light using LEDs and
photo diodes or transistors seem like optimum
media for this application because they avoid
the potential for all sorts of RF interference
problems that can arise with radio links. For-

(continued)
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That's right, partner. Now is

the time to upgrade your PC

with the Sundown™ disk.

Includes controller. Installs right

inside your PC in less than 10 minutes.

Backed by our full one-year warrranty.

But that’s only half the story . . .

The Sundown comes loaded with VenturCom

Venix/86. This highly-acclaimed operating system

is a licensed implementation of AT&T's UNIX and is

the only MULTI-USER, MULTI-TASKING UNIX environment
available on the IBM PC. Plus you can store and run your
MS/DOS programs and files as well!

We offer immediate delivery. And our price . . .
now that will blow your boots off! Need we say more?
Reach for your phone and dial:

617-491-1264

Unisource Software Corp., Department 4109
71 Bent Street, Cambridge, MA 02141

MW americanradiohistorv . com
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Dysanis a registered trademark of Dysan Corporation. © 984, Dysan Corpocition.

Somebo
has to be better
than everybody

e.
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It’s inevitable.

Somebody is always more determined.

Works harder. And winds up on top.
‘Take Dysan, for instance.

We invented the 5%4" flexible diskette.

And while everybody else was trying
to figure out how to make them, we
were busy making them better.

With superior materials. A special
lubricant and jacket liner that extend
diskette life.

Unique manufacturing techniques.
Like our burnishing process that helps
eliminate read/write errors.

And an almost fanatical corporate
commitment to quality.

What does all this mean to you?

Every Dysan diskette you buy will
record and retain all your data all the
time. For as long as you own the diskette
and treat it right.

Dysan.

We're not just like everybody else.

Dysan 5% and 8" flexible diskettes
are available at your computer products
dealer.

Call toll free for the name of the
Dysan dealer nearest you. (800) 551-9000.

Dysan Corporation, 5201 Patrick
Henry Drive, PO. Box 58053, Santa Clara,
CA 95050, (408) 988-3472.

Dysan

Circle 118 on inquiry card.
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Circle 123 on inquiry card.
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New Release

|

/\/\\\/ _//b "V N

wanted.

Interactive and Batch Processing

Expanded Data Management
Subsystem with New Data
Transforms

Reading data files created by other
programs

3 types of Analysis of Variance
Time Series
Crosstabs and Chi-Square

Factorials, Permutations, and
Combinations

Hypothesis Tests

#COBOFTNINC.

We've continually improved Microstat since it was introduced in
1978, and the latest release includes many new features you've

Microstat’s algorithms have been designed to prevent numeric overflow errors
and yield unsurpassed accuracy. Microstat's price is $375.00 including the user's
manual and is available for the 280, 8086, 8088 CPU's and CP/M8O. CP/MB86.
MS-DOS. and PC-DOS. To order. call or write.

6413 N. Coliege Ave. ® Indianapolis, IN 46220
(317) 255-6476

Data sets that can exceed memory

Multiple Regression (including
Stepwise)

Scatterplots (including best fit
regression)

Correlation Analysis

12 Nonparametric tests

8 Probability Distributions

Descriptive Statistics

Easy Installation

Trademarks: Microstat (Ecosoft). CP/M (Digital Research). MS-DOS (Microsoft ),
PC-DOS (IBM). Z80 (Zilog). 8086. 8088 (Intel).

PC FORTH™

IBM PC & XT,
HP-150,
Macintosh,

Apple I,
CompuPro,

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

All CP/M and

MSDOS computers.

Laboratory Microsystems Incorporated
Post Office Box 10430, Marina del Rey, CA 90295
Phone credit card orders to (213) 306-7412
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TROL
WITH i FORTH

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

1}

Circle 178 on inquiry card.
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rest Mims Il has wnitten several articles in Com-
puters and Electronics (formerly Popular Elec-
tronics) on data communications using LEDs
and photo transistors. See the October and
November 1983 jssues for two articles of par-
ticular interest.

It is not usual to find voltage transients in the
power circuitry of battery-operated equipment
unless they are caused by faulty wiring. such
as loose connections, bad solder joints, and the
like. Batteries are sometimes used as filters in
low-voltage equipment because of their ex-
tremely high capacitance so we should not find
crashes caused by any battery problems except
low voltage. If you have been having problems
of this type, you may have a problem with bad
connections or insufficient decoupling between
circuit elements. It is common practice to use
decoupling capacitors of 0.01 to 01 microfarad
from the V+ terminal to common ground at
each IC to prevent noise generation on the
supply bus—Steve

MS-DOS versus PC-DOS

Dear Steve.

| have a Canon AS-100 that runs MS-DOS pro-
grams. | use “Copy F: to Copy A:" to bring an
IBM PC program over to the Canon. A good
many times it works. but a lot of times | ex-
perience total failure. Isn't PC-DOS different
from MS-DOS? | saw a program that lets you
execute a PC-DOS program through a CP/M-86
environment. Are the CP/M-86 calls similar to
PC-DOS calls? Can CP/M-86 address certain
parts of the BIOS (basic input/output system)
ROM (read-only memoryj that regular MS-DOS
can't address?

Second. | have a lot of programs in BASIC and
recognize that UNIX will be the dominant oper-
ating system of the future. How can | transport
the BASIC programs into a UNIX environment?
Are there emulators that recognize BASIC and
convert it into the C language?

Finally, can the Micro D-Cam (September and
October 1983 BYTE) be used to read typewrit-
ten invoices and automatically enter data into
a computer. thus eliminating the use of a key-
board?

ARTHUR BRANDMEIN
Flushing. NY

Your questions regarding software transfer
between the IBM and Canon computers relate
more to differences in their BIOS structures than
to differences in their operating systems per se.
PC-DOS and MS-DOS are somewhat different
internally. MS-DOS is designed to be installed
in many types of machines with different /O
devices, while PC-DOS was written far one
specific machine with most of the BIOS in ROM.
Functionally, however, the two are the same.
Software written for the IBM PC has a good
chance of running on some ‘compatible” 8088/
8086 machines if it does not bypass the DOS
/O calls. use the IBM's ROM BIOS functions or,
worse yet, output directly to port addresses or
access screen memory directly.

(continued)
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THE BUFFER DID IT.

Who Stole The 1500 Letters
From The Computer?

Let’s just say you’ve got to
send a letter to 1500 different
people. Would you like to
spend 22.5 hours* or
60 seconds of

computer g Oeﬁ“’
time? P A o0

With W ‘)ﬁﬁ’\'\o »7
a garden- 3% e°°’d\
variety A o
buffer, the S

F

computer has

to mix, merge
and send 1500
addresses and 1500 letters to the
buffer. Trouble is, most buffers
only store about 32 letters. So after
32 letters, the computer’s down
until the printer’s done. Altogether,
you’re talking 22.5 hours.
In the case of our new (not to
mention amazing)

But there;  ShuffleBuffer,
m’;alts tumeg . compu‘ter6 (t)lme
ilingg - is
belieye it. SClipts, repoy  seconds
qion't e 0 0U'a Jove my w flat.
e

D Just give
ShuffleBuffer one form letter and
your address list, and it takes care
of the mixing, the merging, and the
printing. But that’s not all
ShuffleBuffer’s stolen from the
computer. Oh, no.

buffers offer By-Pass; the ability to
interrupt long jobs for short ones.
But only ShuffleBuffer has what we
call Random Access Printing — the
brains to move stored information
around on its way to the printer.
Something only a computer could
do before. Comes in especially
handy if you do lots of printing.

Or lengthy manuscripts.

Who Wants You To Catch
A ShuffleBuffer In Action?

You guessed it. We do. Just go to
your local computer dealer and ask
him to show you a ShuffleBuffer at
work. Or, you can call us

at (215) 667-1713, and
we’ll clue you in on

o  all the facts directly.
c©

S s
Iy 3160

N

Or voluminous green ep W
and white spread ¢ 3" o® o ¥ ey
sheets. And by the « aoud
way, ShuffleBuffer o o
does store up to R 1S
128K of information g
and gives you a * Based

K o on an average

By-Pass mode, too. s 4000 character letter
. ¢ & 128K buffer.

And Who Spilled The S

Beans 239 Times?

Most buffers can’t

tell the printer to ylrhell

duplicate. If they can,

they only offer a a8 e Ve
start/stop switch, o e, ™ B
which means you’re e e

the one who has to
count to 239. Turn

your back on your
buffer, and your

printer might shoot out
a room full of copies.
ShuffleBuffer, however,
does control quantity.
Tell it the amount, and
it counts the copies.

Who Changed and By itself.
Rearranged The Facts? ,
Again, ShuffleBuffer’s So, What's The Catch?
the culprit. You want There isn’t any.
to move para- Sleuth
graph #1 4 around. R
down » s 'You won’t
where . ® N find another
#3 is? 9 o P i buffer that’s as slick a
Want 19“@ S . character as this one.
toadd a ol 990"‘5 You also won’t find one that’s
chart or friendly with any parallel or serial QS therBUIIer

picture? No

problem. No mystery, either. Any
buffer can give you FIFO, basic
first-in, first-out printing. And some

Circle 159 on inquiry card.

computer/printer combination.
This is the world’s only universal
buffer.

With a brain.

The Buffer with a Brain
[ ] Interactive Structures Inc.
146 Montgomery Avenue
Bala Cynwyd, PA 19004
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Circle 54 on inquiry card.

WHY
JOHNNY
CAN'T
READ
HIS
OWN
CODE

Johnny’s

A Good
Programmer,
Even Brilliant,

BU t — Johnny works in 8080/Z280 assembly
language, with a conventional assembler.
That can make yesterday'’s brilliance
today's garble, a maze of mnemonics and

a jumble of meaningless labels. Johnny's
program is less than self-explanatory—
even for Johnny.

Johnny coul/d read his own code if he used
SMAL/80—the superassembler—and so
can you. SMAL/80 boosts your program'’s
clarity and your productivity by giving you:

M Familiar algebraic notation in place of
cryptic mnemonics — “A = A-3" for example,
instead of “SUI 3" (if you know BASIC or
Pascal, you already know SMAL/80)

B Control structures like BEGIN...END,
LOOP...REPEAT WHILE, and IF...THEN...
ELSE... to replace tangled branches and
arbitrary label names (eliminating up to 90%
of labels with no overhead imposed)

[l Complete control over your processor—
because SMAL/80 is a true assembler, it
doesn't reduce execution speed or burden
your program with its own runtime routines.

SMAL/80, the assembler that handles like a
high-level language, lets you do it right the
first time, and lets you read and understand
your work afterward—the next day or a
year later. Users say SMAL/80 has doubled
and even tripled their output of quality code.
But don't take our word for it—TRY IT!

Use SMAL/80 for 30 days. If you're not
completely satisfied with it— for any rea-
son—return the package for a full refund.
SPECIAL BONUS: Order before Sept. 30,
1984, and get Structured Microprocessor
Programming —a $25 book FREE!
SMAL/80 for CP/M-80 systems (a// CP/M
disk formats available— please specify);
produces 8080/8085 and Z80 code. Now
supports Microsoft .REL.ONLY $149.95
SMAL/80 for CP/M-80 systems,
8080/8085 output only. SAVE $20: $129.95
NEW! SMAL/80X65—for Apple Il and lle
(requires Z80 card and CP/M); produces
280 arrd 6502 object code. $169.95

Mast d W

e SMAL/8BO oo

cop;s CHROMOD ASSOCIATES' prepaid
(201) 653-7615 orders

1030 Park Ave. Hoboken, N.J. 07030
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Most of the PC-DOS calls perform the same
functions as the corresponding CP/M-86 BDOS
calls. MS-DOS was originally written to provide
as much upward compatibility with CP/M-80 as
possible. This was done to simplify the transla-
tion of existing software. but MS-DOS. PC-DOS.
and CP/M-86 all have additional functions. in
some of which we find considerable differences
between MS-DOS/PC-DOS and CP/M-86. An-
other difference is that PC-DOS accesses DOS
calls through INT 33. while CP/M-86 uses INT
244. and generally uses different interrupt
numbers for most other BJIOS functions as well.
In other words. while PC-DOS uses all the 1BM
ROM BIOS functions. CP/M-86 brings its own
BIOS in.

The answer to your next question involves
some speculation. First, UNIX or a similar
operating system may well become popular for
larger business microcomputers. but it isn't
universally accepted that it will take over the
personal computer field. Second. if UNIX does
become popular for personal computers. it
seems a fair bet that Microsoft and Digital
Research will provide compatible BASIC inter-
preters and compilers. Therefore. you probably
shouldn't be too concerned about transporting
your BASIC programs. Also. you should know
that while C was originally written in the UNIX
ervironment. it is now available for MS-DOS
and CP/M-86.

Lastly, yes. the Micro-D Cam can. in principle.
be used to enter typewritten data directly into
the computer. The picture is stored as a bit-
mapped image much the same as any mono-
chrome graphics display, so a picture could be
transferred into a block of memory in the com-
puter and processed to translate the bit pat-
terns into letters and numbers. In practice. how-
ever. this turns out to be fairly difficult to do
with a high degree of reliability for several
reasons having to do with varying sizes. loca-
tions. and orientation of the character images.
It would be a fun programming project
though—Steve

MEMORY ACCESS TIME

Dear Steve,

My query involves processor speed versus
memory access time. The higher the processor
clock rate. the more instructions that can be ex-
ecuted n a given time. This is of no avail.
however, if the processor has to wait for slow
memory. Without any instruction buffering be-
tween the fetching and execution of an instruc-
tion. the simple equation would seem to hold.
for no wait states:

memory access time = lfinstruction
execution rate

The instruction execution rate depends on the
processor clock speed and may be one instruc-
tion per clock cycle. Nowadays, it is not that sim-
ple with pipelined architectures. instruction buf-
fering. and memory management.

The problem is that, with various claims and
counterclaims by different manufacturers, it
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becomes difficult to determine what memory
access time is required for a particular pro-
cessor to operate at a particular clock rate.
Would you be able to determine the access time
required for the more popular processors to
operate with no wait states at a set clock rate?
PAUL SHIELDS

Dampier. Western Australia

Even though it might seem that the required
memory access time for the simpler processors
would be simply l/instruction rate. it is really
not that simple. Only in some 4-bit processors
do we find instructions that execute in one clock
cycle. For example. the shortest instructions vary
from two cycles in the 6500. 6800. and 8086
series processors to four cycles in the 280 and
8080 families.

A look at some timing diagrams for memory
chips and various processors wifl show that ac-
tual read or write time can be as little as about
one-and-a-half clock cycles. but the timing must
allow for the data coming out from memory to
become stable and for the processor to see the
data long enough for a stable reading. The
times required for this vary between different
models of the same processor as well as be-
tween different types. The time for data to be
valid at the memory output also varies. Thus.
the only safe way to determine the access time
is toobtaindata on the processors and memory
chips you are interested in and work out the
timing. This information can be obtained from
data sheets and application notes that are
sometimes available from the manufacturers or
from some of the advertisers in BYTE.

Two good sources for information on most
of the available microprocessors are the
Osborne Four and Eight Bit Microprocessor
Handbook and the Osborne Sixteen-Bit Micro-
processor Handbook by Adam Osborne
(Osborne/McGraw-Hill). A number of other
good books deal in depth with specific pro-
cessor families. You might read these for back-
ground if you need it—Steve

UPGRADING S-100 STANDARDS

Dear Steve,

[ have an IMSAI 8080 that [ would like to up-
grade to 256K or 512K bytes of RAM. ['m hop-
ing that you can help me.

Can | replace my Z80 board with a Cromem-
co Z80/68000 dual-processor board and use
256K- or 512K-byte memory boards on my sys-
tem? What about CompuPro 8085/8088 and
8086/8087. 68000. and IO and memory
boards? Is it possible to use 16-bit boards from
other manufacturers?

Thank you for your help.

AKBAR FASSIHY LANROOD!
Tehran, Iran

The advantage of an S-100 system is that it
is very versatile and can be upgraded easily.
Now that the IEEE has established an $-100 bus
standard, boards from one manufacturer should

(continued)
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Optimized “C" compiler for PC DOS, MS DOS & CP/M-86
PC DOS, UNIX 170, math, screen, graphics libraries
8086 assembler, linker & librarian, overlays
/PRO—library source, debug, ROM, MASM & RMAC, 8087, farge model

A ccu
Optimized "C" compiler for CP/M, TRSDOS & LDOS
assembler, linker & librarian, overlays, utilities
UNIX IO, math & compact libraries
/PRO—library source, ROM, M80 & RMAC

AZTEC C68Kfor MACINTOSH
VAX cross compilers

Z editor (like Vi), C TUTOR compiler, PHACT database,
C GRAFX, UNI-TOOLS |, QUICK C, BABY BLUE for PC TEC C6S
to CP/M cross, QUADLINK for PC to APPLE cross “C" compiler for APPLE DOS 3.3, ProDOS or COMMODORE 64
VED editor, SHELL, UNIX & math libraries
/PRO—library source, ROM, overlays

Compile & link on HOST —test on TARGET machine
HOSTS: UNIX, PC DOS, CP/M-86, CP/M-80, VENIX, PCIX, APPLE
TARGETS: PC DOS, CP/M-86, CP/M-80, APPLE, RADIO SHACK,

COMMODORE 64, other hosts and targets available

PRICES
AZTEC C86 C COMPILER AZTEC C Il C COMPILER AZTEC C CROSS COMPILERS

PC DOS MSDOS 249 CP/M 199 PDP-11 HOST 2000
CP/M-86 249 /PRO EXTENSIONS 150 PC DOS HOST 750
BOTH 399 TRS 80 MODEL 3 149 CP/M-86 HOST 750
/PRO EXTENSIONS 249 TRS 80 MODEL 4 199 CP/M-80 HOST 750
Z (VI EDITOR) 125 TRS 80 PRO (3 & 4) 299 APPLE HOST 750
C TUTOR COMPILER 99
PHACT DATABASE 299 AZTEC C6S C COMPILER
C GRAFX 99 APPLE DOS 3.3 199
SUPERDRAW 299 ProDOS 199
UNI-TOOLS | 99 BOTH 299
QUICK C 125 /PRO EXTENSIONS 99

C TUTOR COMPILER 99

E EDITOR 99

QUICK C 125

MANX SOFTWARE SYSTEMS TO ORDER OR FOR INFORMATION:
Box 55 . u L :
Shrewsbury, NJ 07701 CALL: 800-221-0440 (outside NJ)
TELEX: 4995812 201-780-4004 (NJ)

Austraiia: Blue Sky Industries — 2A Blakesley St. — Chatswood NSW 2067 — Australia 61-2413-5579
England: TAMSYS LTD — Pilgrim House — 2-6 Wiliam St. — Windsor, Berkshire SL4 1BA— England — Telephone Windsor 56747

Shipping: per compiler next day USA $20, 2 days USA $6, 2 days worldwide $75, Canada $10, airmail outside USA & Canada $20
UNIX s atrademark of Bell Labs. CP /M, CP/M-80 and CP/M-86 are trademarks of DRI. PC DOS is a trademark of IBM. MS DOS is a trademark of MICROSOFT.
N.J. residents add 6% sales tax.

Circle [98 on inquiry card. JULY 1984 « BYTE 65

www.americanradiohistorv.com


www.americanradiohistory.com

ASK BYTE

work with boards from any other manufacturer
that uses the standard. it is now possible, for
example. to purchase a Cromemco processor.
an SD Systems RAM board. and a CompuPro
floppy-disk controller and expect them to work
properly together.

There are some problems in upgrading an old
system that may not have IEEE-696-compatible
boards because some old S-100 boards used
signals that do not agree with the new standard.

For example, new processor and memory
boards use lines 58 and 60 to determine if a
16-bit or an 8-bit memory transfer will take place
on the bus. Older boards that do not have these
signals may not work properly with new
IEEE-696 boards. If you have some of these
older boards and want to use them with a new
system., it is possible to modify them to meet
the new standard. A good reference book on
this subject is Interfacing to 5-100 (IEEE 696)

TEeELTONE®

Teleport300

Turnany Touch-Tone®phoneintoa
remote data entry terminal

By combiningthecapabilitiesofan
intelligentmodemwitha DTMFto
ASCII converter, Teltone has un-
locked countlessopportunitiesfor
you. With a Teleport 300 on your
computer, you can use any Touch-
Tone® phone in the country as a
remote data entry terminal, or, if
you wish, a control panel.

Imagine the possibilities: Branch
office order entry, Inventory con-
trol, Remote control of environ-
mental systems, Data logging,
Emergency access to process con-
trol systems, Credit card authori-
zations, etc. Thelist goesonand on.

It's a full-featured smart modem

TheTeleport300isafullyequipped
intelligent modem: Bell 103J com-
patible,autoanswerandoriginate,
with tone and pulserepertory dial-
ing and call progress indications.
It’smenudrivenanduserprogram-
mable. An internal buffer lets the
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Teleport handle DTE speeds from
75 to 9600 baud.

Teleport delivers front end
hardware security

You can program the Teleport 300
torespondonlytoapre-determined
seriesof DTMF signals. Unless the
correct DTMF tones are detected,
callers are not connected to your
computer. It's an effective hard-
ware barrier in frontof any soft-
ware security scheme you may be
using to protect valuable
programs and data.

To get all the Teleport details, call:
1-800-227-3800 ext 1130

Dealer inquiries are invited. Call the
Teltone Telcom Components Division:
(206) 827-9626 ext 220.

Teltone Corporation

10801 120th Avenue NE

P.0O. Box 657, Kirkland, WA 98033
TWX 910 449-2862

TouchTone* is a registered trademark of AT&T.

LELTONE’

Circle 304 on inquiry card.
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Microcomputers by Sol Libes and Mark Garetz
{Osborne/McGraw-Hill).

Before upgrading your system, it would be
beneficial to review the newer products from
the many companies now manufacturing S-100
boards so that an optimum system can be
selected. The Priority One Electronics engineer-
ing selection guide is a good source of this type
of information because it covers a wide selec-
tion of S-100 products from a variety of manu-
facturers. This selection guide can be obtained
from Priority One Electronics. 916! Deering
Ave. Chatsworth. CA 91311

Another source o f reference material for the
S-100 bus is Microsystems magazine, which
covers the S-100 bus and CP/M subjects. The
September 1983 issue should be of special in-
terest to you because it contains an article on
converting an IMSAI system to use the Com-
puPro 8085/8088 dual-processor board. The
same issue also has an article on running
N+DOS as a COM file under CP/M with an
Ns-to-CP/M filetransfer facility. Volumes of
Microsystems magazine can be obtained from
Microsystems, CN 1987. Morristown, N/ 07 960.
—Steve

MICROPROCESSORS

Dear Steve,

Is there a single publication that contains a
listing of the computers that use a specific type
of microprocessor? If not, could you list several
microcomputers that use the 68000 chip?

NADDER SARSHAD
Edison. Nj

The October 1983 Radio Electronics featured
a comprehensive computer buying guide. listing
computers by price range. The tables of speci-
fications showed the microprocessor. operating
system. and specific features of each unit. Back
issues of the magazine may be obtained from
Gernsback Publications Inc. 200 Park Ave.
South, New York. NY 10003.

Several microcomputers utilizing the Motorola
M68000 chip include Apple's Lisa and Macin-
tosh. Hewlett-Packard's HP-200. Radio Shack's
TRS-80 Model 16. the Sage I and Sord's Model
M68.—Steve B

IN "ASK BYTE." Steve Ciarcia answers ques-
tions on any area of microcomputing. The most
representative questions received each month will
be answered and published. Do you have a nag-
ging problem? Send your inquiry to:

Ask BYTE

¢/o Steve Ciarcia

POB 582

Glastonbury. CT 06033

Due to the high volume of inquiries, personal

replies cannot be given. All letters and photo-
graphs become the property of Steve Ciarcia and
cannot be returned. Be sure to include “Ask
BYTE" i the address.
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LOOK WHO BUYS

SOFTWARE
FROM US!

G

us, you're in good company.

I f you order software from

You see, some of our best cus-
tomers are America’s biggest

corporations.

Maybe they're attracted by
our low, low prices (big compa-
nies are price-conscious too!).

Or maybe whenyou'rean
“IBM”; you're looking for some-
thing extra. Like the personal
service, giant inventory, and in-
depth technical support you'll

find at 800-SOFTWARE.

You see, when you call us,
we'll take care of you like our
business depends on it. Because
it does. Which means when you
place an order, you can be sure
we’ll fill it promptly. And that

our unique Order Tracking

System™ is keeping tabs on your
order every step of the way.
Most important, we’ll be
there if you need us after your
software arrives. We'll make

sure that you'll receive the finest
technical support and customer
service in the industry. And
that’s a promise.

Next time you're looking
for low price and great service,
do what IBM, General Electric,
and a lot of other big companies
do. Pick up the phone and give
us a call.

We'll show you why some
hard-headed companies buy
their software from us.

CHECK OUT ALL OUR INCREDIBLE BUSINESS SOFTWARE PRICES:
WordStar” PROF PAK Lotus*1-2-3 EasyWriter Il System™ dBASEII™
§389 5329 CALL §399
WordStar® InfoStar™ IUS Accounting' Crosstalk™
§269 §289 CALL §119
ANDERSON BELL™ FOX & GELLER™ LIFETREE™ RBase Extended Quodboards
Abstat §339 Quickcode S199 Volkswriter Deluxe  $179 Report Writer 5109 64K/256K $329/9489
ASHTON-TATE™ d6roph §199 | LOTUS™1-2-3 539 RBese Progrom Quadlink §559
dBose 1 §399 All Other Products ~ CALL | MAXELL™ DISKETTES CALL Interfoce $299 | ROSESOFT'™
dBose Il User’s Guide $ 20 HAYES'™ MEMOREX™ MICROSOFT™ Pra Key ]
AST™ Smartmodem 300 5249 DISKETTES CALL Fortron §269 SOFTWARE PUBLISHERS™
6-Pock Plus CALL Smartmodem 1200  $549 | MICROPRO'™ Multiglon*™ §149 PFS File 5
ATI™ TRAINING Smortmodem 12008 5489 WordStor Word™ 5289 PFS Graph S105
PRODUCTS (ALL HERCULES™ {w/Training Mod.) 5269 Word™ w/Mouse §359 PFS Report § 95
BUSINESS Color Grophics Card ~ $409 WordStar Prof. Pok All Other Products CALL PFS Write S10§
SOLUTIONS™ HOWARDSOFT™ (WS/MM/SS/SI)  $389 | MICROSTUF™ SOFTWORD SYSTEMS'™
Jock 2 C(ALL Tax Preparer §229 WordStor/MoilMerge 5369 Crosstalk sn9 Multimate 5349
CDEX™ TRAINING HUMANSOFT™ InfoStar 5289 | NORTON™ SORCIM™
PRODUCTS CALL DB Plus s Options Pak UTILITIES $ 59 Supercole 2 S169
CONDOR™ 3 §269 IMSI™ {MMISS/S1) §169 | PALANTIR™ CALL Supercok 3 §259
CONTINENTAL™ 4-Point Grophics §129 MailMerge $139 | PEACHTREE™ All Other Products CALL
Home Accountont  $105 Al Other Products (AL PlanStor §339 PEACHTEXT 5000 5239 | THOUGHTWARE™ (AL
DIGITALRESEARCH™ us™ ReportStor §229 | PERFECT SOFTWARE'™ VISICORP®
(PM 86 CALL EasyWriter Il System  CALL Stor Index S129 Perfect Writer 5209 Visicale Advanced
Concurrent (PM B6 CALL EosyWriter 1 System  $140 All Other Products  CALL Perfect Link AL {Apple 1le) §269
(Bosk B& CALL 1US Accounting CALL | MICRORIM™ Ml Other Products  CALL Visicak S189
Al Other Products  CALL All Other Products ~ CALL RBase 4000 5369 | QUADRAM™ Visi-On Products CALL
Al} Other Products CALL

WE ALSO CARRY HUNDREDS OF OTHER PRODUCTS!

- WRITE:

W 300-SOFTWARE. INC.
940 Dwight Way, Suite 14
Berkeley, CA 94710

QIRUTENITFEA ]
A2 i egirteree bl Gt mark

Circle 3 on inquiry card.

{ 800-SOFTWARE)

TO ORDER CALL TOLL FREE:
800-227-4587 or 415-644-3611

WwWWW . americanradiohistorv.com

[0 We guarantee our products
aganst manulacturing defects
anlity discountsawvaitable
Lhrough our Nationcd A ccounts Program.
I Purchase orders accepted. Please
callinadvance.
O 1'rompt U PSS, or Federm | Express shipping,
Overnigh tdelivery avail sible. Call for ship-
ing changes,
1l for i'ec catalog and ather low software

tx: o not add surcharge for credit card pur-

|‘mnm:) change.

Internntional orders wele:

Telex #751743 800- SOFTWARIL up.
Cumpuserve Key Word "GO-EH"*
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HIGH TECHNOLOGY AT AFFORDABLE PRICES

Dot Matrix Printers

C. Iltoh Prowriter (8510)............. $ 369.88
C. itoh Prowriter-2, (136 col).......... 589.88
C.Itoh Prowriter BPI ................. 439.88
C.ltohHotDot ....................... 509.88
C.Itoh HotDot-2 (136 col)............ 729.88
Epson RX/FX/LQ Series............... CALL
Inforunner Riteman.................. 309.88
Mannesmann Tally 160-L............ 629.88
Mannesmann Tally 180-L............ 879.88
Mannesmann Tally Spirit-80 ......... 329.88
Okidata Microline 82A/83A............ CALL
Okidata Microline 84 Stepli........... CALL
Okidata Microline 92 ................ 469.88
Okidata Microline93 ................ 769.88
92/93/84 Plug-n-Play ROMs for graphic

compatibility with IBM-PC ............. CALL
Star Micronics Gemini 10X........... 299.88
Star Micronics Gemini 15X........... 429.88
StarMicronics Delta 10.............. 439.88
StarMicronicsDelta15.............. 589.88
Star Micronics Radix 10/15............ CALL
ToshibaP-1351..............euut 1689.88
Toshiba P-1351 Tractor.............. 169.88

Letter-Quality Printers
C. itoh A-10 Starwriter (18 cps) . .... $549.88

C. Itoh F-10 Starwriter(40 cps) . .... 1079.88
C. ltoh F-10 Printmaster (55 cps) ... 1379.88
Diabo Series Printers.................. CALL
NEC 2010/2030 (18 ¢cpS) .. ..vvnnn.. 749.88
NEC 2050 for IBM-PC (18cps)....... 899.88
NEC 3530(33cCpsS)...c.cvvvvvnennn. 1429.88
NEC 3550 for IBM-PC(33 cps)..... 1779.88
NEC 7710/7730(50¢cps)........... 1939.88
Qume Series Printers.................. CALL
Silver Reed EXP-770(25¢cps)........ 979.88
Silver Reed EXP-550(17 ¢cps)........ 559.88
Silver Reed EXP-500 (12 cps)........ 439.88
Smith Corona Memory Correct Ill Messenger

(12 cps) w/interface module ......... 589.88

Star Micronics PowerType (18 cps).... CALL

Modems

Hayes Micromodem/lle............. $259.88
Hayes Smartmodem300............ 239.88
Hayes Smartmodem 1200........... 559.88
Hayes 1200B (IBM-PC).............. 479.88
Novation AppleCat 300 baud........ 229.88
Novation AppleCat 1200 baud....... 419.88
Novation SmartCat 103, 300bd ....... 169.88

Novation SmartCat212, 1200bd..... 409.88
Novation Access 1-2-3 (IBM-PC) ... ... 409.88
USR Password, 1200 baud .......... 369.88
USR PC 1200 baud Modem/Multifunction
board w/64-256K, clock, parallel port

&Telpacsoftware ..................... CALL
Monitors

Amdek 300G (green) ............... $144.88
Amdek 300A(amben) ................ 159.88
Amdek 310A(TTL, amben............ 179.88
Amdek Color-1+ .................... 319.88
Amdek Color-2+ (12" RGB).......... 459.88
NEC JB-1205M (amber) ............. 159.88
NEC JB-1201M(green).............. 159.88
Princeton Graphics HX-12........... 509.88
Princeton Graphics Max-12.......... 199.88
Quadram QuadChrome.............. 529.88
Roland DG-121 (green/amber)....... 149.88
Roland DG-122 (green/amber).... ... 179.88
USIPi-3(12"amben................. 179.88
IBM-PC Peripherals

64K Memory (4164/200ns) 9/pkg. ... $ 79.88
AST MegaPlusll (64K) ............... 289.88
AST SixPak Plus (64K)............... 299.88
Hercules GraphicsCard ............. 379.88
Keytronics 5151..............coot 219.88
Microsoft Mouse (parallel) ........... 149.88
Mouse Systems PC-Mouse.......... 219.88
Paradise MultiDisplay................ 479.88
NEW Quadram 384K Quadboard...... CALL
Quadram Quad 512 +(64K) ......... 239.88
Quadram QuadColor-1............... 219.88
Quadram QuadColor-2............... 229.88

Quadram QuadVue (monochrome).. ... CALL
Quadram Parallel Card, RS-232C Card or
Clock/CalendarCard..............c.... 79.88
Tandon TM 100-2 (DSDD) ........... 229.88
Titan Cygnus 1/O (parallel) ........... 149.88
Titan Cygnus I/O (RS-232)........... 169.88
TG Joystick...oovvviiiiiii i 59.88
Apple Peripherals

ALS CP/M Plus Card(CP/M 30) ... $ 329.88
AMT MicroDrive (half height)......... 219.88

Rana Elite-1 Disk Drive..............
TBLCoolingFan............c.ccovua
TBL Disk Drive Controller
Titan Acceleratoril...................

Titan Memory Boards..................
VidexVideoTerm............coooueunn
Videx UltraTerm (80/160 column). ...

289.88
VidexEnhancerll.................... 109.88

Kensington Maclintosh Starter Pak (swivel
stand/surge protector/dust cover)..... 69.88

Kensington Macintosh Modem ......... CALL
Macintosh Software................... CALL
Accessories

NEW! ApplelicCables............... $ CALL
NEW! Macintosh Cables.............. CALL
EPD Lemon/Lime/Orange/Peach...... CALL
Flip-n-File Diskette Box................ CALL
Grappler+ Printer Card& cable ...... 109.88
Kensington MicroSaver(4-plug)....... 59.88
Monitor Stand (tilt/swivel) ............. 39.88
Pkasso-U Printer Card& cable........ 129.88
PrinterCables................... PP 29.88
Quadram Microfazer Print Buffers ... .. CALL
Trace 80 colSoundTrap............. 129.88
Trace 132 colSoundTrap ........... 189.88
80 Column Printer Stand.............. 39.88
132 Column Printer Stand............. 49.88
2-Way Printer SwitchBox............ 109.88
4-Way Printer SwitchBox............ 159.88

ADVANCED LOGIC SYSTEMS®ALLOY® AMDEK®ANADEX®ASTe CCS® CARDCO®C ITOHe COMREX ® COLUMBIA DATA PRODUCTS
CURTIS MANUFACTURING ® DATA PRODUCTS (IDS)® DIABLO® DTC ® EAGLE COMPUTER® EASIFEED® EPD @ EPSON @ FRANKLIN COMPUTER
HAYES MICROCOMPUTER PRODUCTS e HERCULES COMPUTER TECHNOLOGY® INFORUNNER® INTERACTIVE STRUCTURES @ JMM
JUKI® KENSINGTON MICROWARE @ LEADING EDGE® LQ® MANNESMAN TALLY®MA SYSTEMSe® MICROSOF Te MILFORD NULL MODEM
MOUSE SYSTEMS® NOVATION @ NEC ® OKIDATA @ ORANGE MICRO® PARADISE SYSTEMS® PERFECT DATA® PRINCETON GRAPHICS
QUADRAM® QUME @ QCS ® RANA SYSTEMS® ROLAND DG @ SILVER REED @ SMITH-CORONA @ STAR MICRONICS @ TANDON e TECMAR

TITAN @ TOSHIBA @ US| ® US ROBOTICS @ VIDE X

The right place for the right price

'f you live in the New England area {or plan to visit there), you
should drop by our Discount Computer Store. We're about
one hour’s drive from Boston, the ocean or the White Mountains.
From Boston, just go up Route 3 to Nashua, NH, and take Exit
7W (Route 101A). We're 5.1 miles from that exit, in Amherst NH.
Take the next right after you see the Dexter Shoe factory outlet

store.

In fact, we're near a lot of New Hampshire's factory outlef
stores, and with no sales tax you can save a bundle on com-
puter equipment, shoes and whatever else strikes your fancy.
We have several systems on display, as well as printers,
modems and monitors, all at the same prices you see in our ads.
And if you can't fit a purchase into your car, don't worry..we’ll

ship it free anywhere in the 48 contiguous states.

No matter where you live—Boston or San Francisco—You
don’t have to strike out into the wilderness to save money. Take
a short drive or drop us a line for the best advice and the best

price on peripherals today.

AMERICAN
=XPRESS

HIGH TE

OGY AT AFFORDABLE PRICES

THE BOTTOM LINE

TECHNICAL SALES DESK
(603) 881-9855
TOLL-FREE ORDER DESK

(800) 343-0726
Hours: 9:00 to 5:30 EST, Mon-Fri

B FREE UPS ground shipping on all orders over $50
{under $50 add $2.50 handling)

B Shipments fully insured at no extra charge

B MasterCard, VISA, American Express, Diners
Club & Carte Blanche credit cards accepted

B No surcharges on credit card

B Credit cards are not charged until your order
is shipped from our warehouse

B CODs accepted up to $1000 (add $10 for COD
handling). Payable with certified check, money
order or cash.

B Full manufacturer's warranty on all products sold

B 1-year extended warranty service is now avail
able for many products (just ask us)

A Sorty, no APO/FPO or foreign orders

i |
V/ISA
I

MILFORD, NH 03055-0423 O TELEPHONE (603) 881-9855
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ANNOUNCING [ e
Product

EMACS M
FOR THE =
announce

the availability of

IBM PC Z&
to supplement our

UniPress is

fulkfunction Gosling EMACS, including compiled
MLISP, macros, command undo and much more.

UniPress Gosling EMACS: The famous multi-window
full-screen editor. Edit several files at once. Interprocess
communication on UNIX and VMS. Extensible via macros
and the built-in compiled MLISP language.

UniPress Gosling EMACS: The ultimate programmer's
tool: C, Pascal and MLISP language assist. EMACS manages
execution of Unix makefiles, and automatically points to lines
containing errors in the source code. Keys can be bound as
desired, macros can be named, customized MLISP routines
can supplement the many included packages, and much
more!

UniPress Gosling EMACS: Use EMACS as your session
manager — Divide your screen into a "'shell window" to run
commands, and one or more source file windows.

ALSO NEW! MINIMACS — Special efficiency-
conscious EMACS. Faster and smaller; includes all standard
editing features, keybinding, and multiple windows.

PRICES: UNIX: $395/Binary; $995/Source
VMS: $2500/Binary; $7000/Source
MS-DOS: $375/Binary; $995/Source

(Requires atleast 384K)

UNIPRESS OFFERS A FULL LINE OF
SOFTWARE FOR UNIX, VMS AND MS-DOS.

Lattice® C compllers to the 8086-famlly; both rative
and cross. Write programs on your mainframe for execution
on the IBM-PC, etc. (Cross compilers for UNIX and VMS.)

Q-CALC — extraordinary UNIX spreadsheet.
LEX — Powerful interactive UNIX word processor.

PHACT — Multi-keyed ISAM database record manager for
UNIX and MS-DOS.

OTHER UNIPRESS PRODUCTS:

Full UNIX System V operating system for the Apple LISA, /RDB
The Menu System, UniCalc, and more.

Call or write for more information.

UniPress Software, Inc.

2025 Lincoln Highway, Rt. 27, Suite 312, Edison, NJ 08817
201-985-8000 ¢ Order Desk: 800-222-0550 (outside NJ)
Telex: 709418

Mastercard and Visa

Unix is a rademark of Bell Laboratories e VMS is a irademark of Digital
Equipment Corp, ® MS-DOS is a rademark of Microsolt ¢ Lattice and
UniCalc areregistered irademarks of Laltice Inc. » IBM-PCis a rademarkol IBM.

existing UNIXand VMS versions. MS-DOS EMACS s .
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CLUBS & NEWSLETTERS

chimica Clinica Notiziario SIBioC,
runs book reviews and other
items of interest to its
3000-reader circulation. For
details. contact Societa Italiana
di Biochimica Clinica. Sede e
Redazione: via Keplero.
10-20124 Milan. ktaly.

® CADD. A NEWSLETTER FOR
EDUCATORS. CADD. a monthly
newsletter. is designed to pro-
vide educators with information.
articles. and tips for teaching
computer-aided design and
drafting more effectively. One
section in the newsletter, called
“CADD Without a System.” gives
an instructor material and ad-
vice for helping the student
develop qualities the computer
industry seeks. For a free issue.
write to CADD. POB 906028.
Tulsa. OK 74112. {918) 832-7124.

@ AND FORTH 'TO CANADA
The Southern Ontario Chapter
of the FORTH Interest Group
meets periodically and sponsors
conferences that include presen-
tations. business meetings. and
discussions. For details about
the group. contact Dr. N.
Solntseff, Unit for Computer
Science. McMaster University.
Hamilton, Ontario L8S 4KI.
Canada. (416) 525-9140. ext.
2065.

@® FOR CHAMELEONS
ARQUND THE WORLD. The
most frequently asked questions
directed at Seequa's technicians
will be answered in a monthly
publication produced by the In-
ternational Chameleon User
Group {ICUG). which is backed
by Seequa. It features a listing
of new software for the
Chameleon and references to
public-domain software for MS-
DOS. CP/M-86. and CP/M-80.
Questions can be sent along
with the $18 annual member-
ship fee to loe Verzino. ICUG.
POB 265. Dewitt. NY 13214,
{315) 446-2763.

@ SAGE COMMUNICATION
LINK. The purpose of the Sage
Users Group is to share infor-
mation and provide an environ-
ment to develop members’ pro-
ficiency and knowledge of
microcomputing. The group
holds general meetings for an
information exchange: sponsors
a bulletin-board/database sys-
tem; maintains software and
technical libraries; and updates
information about the group’s

WwWwWw.americanradiohistorv.com

current events. It also produces
a newsletter to enhance the
group’s communication links.
For details. contact Randy Scott.
Sage Computer. 4905 Energy
Way. Reno., NV 89502, (702)
322-6868.

@® WORLD TELECOMMUNICA-
TIONS NEWS., International Net-
works is a monthly newsletter
covering the technology and
policy of world telecommunica-
tions. It analyzes significant
security questions confronting
the future of electronic mail and
database networks. An annual
subscription is $375. Write to
international Netuworks. POB 187,
Moulton Hill Rd.. Monson. MA
01057. 1413) 267-5171.

@® COLORFUL MEETINGS

The Alachua Color Computer
Users Group meets at 7 p.m. on
the second Tuesday of each
month at the Operations Center
located behind the Kelly Power
Plant in Gainesville, Florida. In-
terested persons can contact Al
Kirk. 4617 Southeast 2nd Place.
Gainesville. FL 32601. (904)
377-6285. or George McDonald.
Route 2. POB 530. Alachua, FL
32615. {904) 462-5392.

@ HUDSON VALLEY COM-
PUTERISTS, The Hudson Valley
Personal Computing Club is a
nonprofit organization that pro-
motes interest in public-domain
software available for the IBM
Personal Computer. The club is
a forum for information sharing.
personal computer education,
computer literacy. and user sup-
port. Monthly meetings are held
at Ulster County Community
College. Stone Ridge Campus.
Stone Ridge. New York. Contact
the Hudson Valley Personal
Computing Club. HV.M. Box
6057. Kingston. NY 12401,

® LOCAL GOVERNMENT
APPLICATIONS. Local govern-
ments, private companies. and
consultants that are interested
in the local-government/micro-
computer market can request a
complimentary copy of a
monthly newsletter. Government
Microcomputer Letter. It focuses on
news and software and hard-
ware applications. City and
county policies on the use of
microcomputers are also
covered. For subscription details
or a free copy. write to Govern-
ment Microcomputer Letter. POB
16645. Tampa, FL 33687. @
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When Lotus wanted |

better graphics

for 1-2-3, they s
chose abetter ¥
graphics card-HERCULES.

And then we became a standard.

When the IBM® PC was introduced over 2 years ago, the talented
people at Lotus realized that it was limited by a lack of high resolution
graphics. They knew that this was going to have an adverse effect on
1-2-8’s graphics. And Lotus didn’t want anything to hold back their
revolutionary software.

So they turned to Hercules.

Lotus recognized that the Hercules Graphics Card delivered
the performance they wanted. It offered high quality text and high
resolution graphics on IBM’s monochrome display. It completely
replaced the IBM monochrome card. And it didn’t cost an arm and
a leg.

Since then, Hercules has sold a lot of Graphics Cards. So many
that the Hercules Graphics Card has become the high resolution stan-
dard for the IBM PC. And this means that there is more high resolution
graphics software available for Hercules than for any other graphics
card you can buy.

Software like Microsoft® Word. Our high resolution makes
Word’s text much sharper and easier on your eyes. And there are
other programs for business graphics, computer aided design,
terminal emulation and programming.

Call for our free information kit. See why. the
company that made the first graphics card for

the IBM PC still makes the best.
Hercules. We’re
strong on graphics.
800 255 5550 Ext. 408

Address: Hercules, 2550 Ninth St, Berkeley, CA 94710 Ph: 415 540-6000 Telex: 754063 Features: IRM monochirome display graphics resolution of
720x348; paralle] printer port; text mode sof tware compatibility; free softwarefor programming; 2 year warranty. Foreign distributors: Compuserve/
Canada; Reflex/U.K.; Compute r 20000/W. Germany; Edisoft/France; SourceWare/Australia. Trademarks/Owners: Hercules/Hercules Computer Tech-
nology; Microsoft/Microsoft Corp; IBM/Internationa) Business Machines; Lotus & 1.2-3/otus Development.

Circle 149 on inquiry card. JULY 1984 « BYTE 171
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PGS introduces

the no-compromise monitor

to meet your

no-compromise needs.

1 8
introducing the MAX-12: oug
new amber monitor that's as
easy on the eyesasitis on
your budget.

The monitor to meet
your needs

All three PGS monitors are
engineered for no-compromise
performance to provide you
with a cleaner, sharper image
than any other monitor in the
same price class. The HX-12
and the SR-12 both feature
uncompromising color conver-
gence for crisp whites without
color bleed. The MAX-12 offers
impressive clarity in @ mono-
chrome monitor with easy-on-
the-eyes amber phosphor.

And all three monitors come
with a non-glare screen and a
shielded cabie that plugs
directly into the IBM PC or XT.

]
~ avery high quality, flic :
image vv?fh "the-;gr:{fﬂ%:ﬁé'r-'

tor 4, _m"":a".i‘uz.lz
u

“ey e

interlaced mode.

ate graphics a ext that i
truly of monochrome q V.
Suggested retail price: $799.

The new MAX-12 offers you
easy-on-the-eyes amber with
720x350 resolution at a sug-
gested retail price ($249) that is
actually lower than the leading
green-on-black competitor. And
the MAX-12 runs off the IBM PC
monochrome card—no special
cardisrequired.

Clarity of the Max 12is en-
hanced by dynamic focusing
circuitry which ensures sharp-
ness not only in the center but
also in the edges and corners.
Suggested retail price: $249.

Whatever your needs, from
word processing to super reso-
lution graphics, there’s now a
no-compromise PGS monitor
that sets the standard. Ask your
dealer for a demonstration and
let your eyes decide. Or call for
more information and the name
of your nearest dealer.

800-221-1490

/" " Princeton
LS Graphic systems

You can look to PGS for the 1101-IState Road
image your eyes deserve. Prlnceton, New Jersey 08540

B, SR CS 609 683-1660 TLX 6857009 PGS Prin

INationwide service provided by Bell & Howell Service Company and MAI Sorbus Service Company.
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ALGORITHMS
Robert Sedgewick. Addison-Wesley.
Reading. MA: 1983, 550 pages. $30.95

FORTH FUNDAMENTALS

Volume 1, C. Kevin McCabe. dilithium
Press, Beaverton, OR: 1983, 248 pages.
516.95

THE UNIX OPERATING SYSTEM
Kaare Christian. John Wiley and Sons.
New York: 1983, 318 pages. $26.95

ARTIFICIAL INTELLIGENCE
APPLICATIONS FOR BUSINESS

\alter Reitman, ed.. Ablex Publishing.
Norwood. N|: 1984, 343 pages. $37.50

ALGORITHMS
Reviewed by Michael O'Neill

while ago | read a summary by

Robert Sedgewick of his doctoral
dissertation on the fastest general-pur-
pbse sorting routine known, “Imple-
menting Quicksort Programs.’ in Commu-
nications of the Association for Computing
Machinery (volume 21. number IO,
October 1978, page 847). | was im-
pressed that the author did not deal
only with the abstract details of the al-
gorithm, but that he also covered the
concrete aspects of its implementation.
Furthermore, the tricks. trade-offs. and
fine points he presented were general
enough to be useful in most program-
ming environments. And the writing
style was clear and concise.

So when Algorithms was published, |
was curious to see if the author would
keep up the good work. | found that this
book is as impressive as the aforemen-
tioned summary.

ALGORITHM CONVERSION .

Sedgewick's stated goal is to teach
"...a large number of the most im-
portant algorithms used on computers
today well enough to be able to use and
appreciate them.

The key phrases in the above quote
are “large number” and “use.” Professor
Sedgewick deals with a staggering

ALGORITHMS

number of algorithms. The book treats
a wider range of subjects than any other
single work | have seen. The seven
major sections are: Mathematical Algo-
rithms, Sorting. Searching. String Pro-
cessing. Geometric Algorithms, Graph
Algorithms, and Advanced Topics. The
book covers a number of topics not
usually dealt with by introductory texts:
curve fitting. integration. parsing (lan-
guage translation). cryptology. linear
programming. and the fast Fourier
transform. And these are intended to be
used (and useful). The author tries to
give the reader the knowledge needed
to convert a givenalgorithm into a work-
ing program. and he provides basic in-
formation about how fast the program
can be expected to run.

LIMITATIONS

The ambitious scope of the book im-
plies that some trade-offs had to be
made. The author usually only presents
the basic form of each algorithm as a
fully written-out program: he discusses
fine points, tricks, and useful modifica-
tions but leaves their detailed imple-
mentation to the reader. He keeps theo-
retical discussion to a minimum. And
while there is some introductory

www.americanradiohistorv.com

material on how to compute running
times. he generally confines theoretical
considerations to semi-intuitive treat-
ments of running time and correctness
questions.

Even with these limitations. the author
has tried to pack a lot of information
into 550 pages. Professor Sedgewick is
in the unenviable position of making his
exposition coherent and comprehen-
sible without wasting words. The chap-
ters are short: Quicksort is covered in
|1 pages: parsing in 13. Thus. Algorithims
is densely written. Information content
is high. repetition is low. and there is
ample cross-referencing. While there
are some chapters on numerical algo-
rithms that are rough going. | think the
author has succeeded in making Algo-
rithms work within these constraints.

A few warnings are in order. however.
Because many of the implementation
details are left to the reader and
because the book is somewhat dense,
itis neither a cookbook nor a reference
work. The style also precludes skimming
and diving into the text at random.

My only major criticism of Algorithms
is a lack of coordinated references. The
author gives only 5 or 10 references for
each major section of the book. without
indicating which one refers to the fur-
ther information you may seek on a
given subject. More extensive referenc-
ing (including references in the text)
would add little to the length of the
book but would make it possible to
locate further information about speci-
fic algorithms,

PREREQUISITES

This book is not for beginners; a reader
should have moderate programming ex-
perience and. | feel. should already
have some basic knowledge of data
structures. A more detailed list of what
the prospective reader should know
may be found on page 3 of the book

itself.
By keeping theoretical detail to a min-
imum. by presenting a unified treatment
\continued)
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BOOK REVIEWS

of a wide variety of algorithms, and by
treating implementation details with suf-
ficient generality, Robert Sedgewick has
written a work that will be useful to
many practical programmers.

FORTH FUNDAMENTALS - VOLUME 1
Reviewed by E. Francis Avila

ntil the introduction of C. Kevin

McCabe's FORTH Fundamentals-
Volume |1, textbook-quality FORTH pro-
gramming books that were both well
written and logically organized were in
short supply.

McCabe's treatise has been sorely
needed for many years. (FORTH was
created by Charles Moore almost 15
years ago) However, this book is not for
those with little programming experi-
ence. For the novice programmer. |
would still recommend the perennial
mainstay, Leo Brodie's Starting FORTH
(see review in September 1983 BYTE,
page 494). But for the seasoned pro-

1 covmrmpnss

. KEVIN McCAB

STULNINWVYANAI 8

VOLUVE Y

grammer looking for a professionally
written dissertation of FORTH's opera-
tion. McCabe’'s book is indispensable.

IMPROVING THE IMAGE

The author treats his subject matter in
much the same style that college texts

cover material: technical, calculating,
and concise. A book of this kind is
needed if FORTH is to proceed beyond
a fanatic’s realm (a frequent stigma as-
signed to FORTH programmers) and be
taken seriously in the world of profes-
sional programming. But because of an
absence of professionally written texts
on FORTH to date, many college com-
puter-science departments have
shunned teaching this versatile lan-
guage. While McCabe’s book is not in-
tended as a college text, it is a begin-
ning.

McCabe writes with an authority and
assurance that can only come from an
intimate knowledge of the subject. In
contrast, it could be said that Leo
Brodie never fully understood the lan-
guage’s intricacies and subtleties. This
is not to deny that Mr. Brodie was the
first to pen a readable book on FORTH;
instead it is to acknowledge that his
enterprise was a beginning point of

{continued)

System 71 SANYO SUPER SYSTEMS o =1

o

SANYO
MBC-550-2

* SANYO GREEN MONITOR
* GEMINI 10X « SOFTWARE

$1399

SANYO MBC-555-2
* SANYO GREEN MONITOR
* GEMINI 10X « SOFTWARE

179%

Sanyo MBC-550-2 Single 360K Drive Computer, Sanyo
Crt-3é Monitor, Star Gemini 10X, Cabling, Wordstar,
Calestar, MS-DOS, Sanyo Basic.

Sanyo MBC-555-2 Dual 360K Drive Computer, Sanyo
Crt-36 Monitor, Star Gemini 10X, Cabling, Wordstar,
Calestar, Infostar, Spellstar, Mailmerge, MS-DOS,
Sanyo Basic.

Sanyo MBC-550 System s 1 199 Sanyo MBC-555 System s 1499
pe w/160K Drives . . ......... \ w/160K Drives .......... 7
PRINTERS TERMINALS DISKETTES @
NEC ADDS MAXELL 8
C-ITOH 2010, 2015, 2030 ..$650 Ao ..$480 MD- $190 R
A10-20 5465 2050 s$795 A-3 s480 MD-2 $280
8510 SP .. $445 3510, 3515, 3530 . $1225 Viewpoint 60 $625 SCOTCH
0( 8510SCP .. $515 3550 $1539  Viewpoint 90 $865 5% SS/DD(Qry 100) .. -s205 i<
o o 85108F . . $395  7710,7715,7730. 81649 4 10 5% DS/DD (Qly 100) s250 @<
O‘ Ol Ziii S A sma/liN sove 515130 (any 100 $160
\\ F-10 Porollel or Seriol AllPrinter Modets Sove HAZELTINE i i
55CPS Porallelor Seriol $1205 2 c o1 ’ N 5% DS/DD (Qty 100) $220 '
COMPUTER INTERNATIONAL Ay printer Adreglpotmede sove  COMPUTERS
Models Sove QUME
Doisywriter 2000 $990 ALTOS
SILVER REED QVTI02, 103, 08 sove AllComputer Modets .Sove
COMREX s All Printer Models Sove TELEVIDEO EAGLE
CR:It Porollel or §
C:-II K:iomodr ! $155 STAR MICRONICS All Terminol Models Sove AlGersfaufieriteetdh 2ove
4 All Printer Models .. Sove WYSE EC
DATASOUTH TALLY AL — 8201 Computer Save
DS-180 $1165 erminol Models Sove SANYO
DS-220 s1a75 M7 160L w/Tractors - Sove  MONITORS See Speciol Above . Sove
. MT 180L w/Tractors . Sove AMDEK ZENITH z
E;?BLO g e Sove  300Green $135  AllModel Z-150 & Z-160 Sove «\
630 AP} $1709 TOSHIBA . D Amteres I Prices reflect 3% to 5% cosh discount. V e
P1340 Porollet or Seriol s755 310 Amber $160 " : q.
630 ECS ..Save ¥ Product shipped in foctory cartons \ % W
P1350 Porollet or Seriol $1455 Color 1+ $275 . p Q % 0
630 ECS/IBM 51995 E with manufacturer’s worranty. f»
Series 36 s P1351 Porollel or Seriol $1470 ZENITH Free shippingison UPS ground e « (9
EeFr;;sON ave TRANSTAR All Monitor Models Save only. Prices & availobility sQ O0 % o
P [P e Save 120 Porollel or Seriol s4a00 MODEMS subject to chonge with- % ev' qo
130 Porollel or Serio -$555  HAYES out notice. Send cosh- é O Q
INFORUNNER T315 $455  Smortmodem 300 Boud . $205  ier's checkormonoy o Q o
Rit 5255 7 QY QY o
=y DISK DRIVES Smartmodem 1200 Boud $490 order...oll other N\ * qb
IDS RANA Smartmodem 12008 $435 checks will \\ fb v -
Prism 132 Color $1500 Elite 1 ... $220 US ROBOTICS dfloy ship- s f‘9 %v\ 0"»
JUKI Elte 1 ..$350  Fossword 1200Boud ... .$315 Ping fwo & ©
6100 . $435  dite Il ..$415 2124 Autodiol $430 wesks.
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is your place to buy for SELECTION, SERVICE and SAVINGS,
We know that your needs are not the same as everyone’s, so we don'’t treat you “just like every one else.”

Your needs are special. That’s why COMPUTERS and more,

is your place to buy for. .

. ,SCHOOL

)

(
IBM EAGLE
64KPC w/2-320 drives 2295 PC-XL . i 13395
PC XT w/256KRAM 4795 Spirit l] . 2699
PCJR 128K . .
et CALL CORONA
APPLE DeskTob w/2 drives ... 2369
The Macintosh ...... call  Portable w/2 drives .... 2195
Apple Starter System 1299
o R s  TELEVIDEO
NewApple Products ..call TS 1605 ............. CALL
Teletole =, Tl ils e SALE
COLUMBIA Muhi-User Systems ... CALL
1600- 1 w/l year war. . 2495
1600 1 Pack /1 yr. war.2795 ZENITH
16004 CPU only ~...3454 2150 ......... .. ONSALE
VP Portable. ... ... 2349 2160 ........ "ALL NOW
DEC SHARP
Rainbow 100 ..., ...- 2295 PC5000 .............. 1529,
Rainbow 100+, ..... 4495
NEC
KAYPRO We sell and service all
K Nec Micros  ......... CALL
el L TN 115
Kayproll + or4+.. CALL LEADING EDGE
FRANKLIN  PC oo 19
Ace 1000 messomop 799
Ace OMS CALL [ For our complete selection
call for our line cord and
COMPAQ pricelist for all computers.
Compaq 2-drive 128K 2599
CompaqPlus ....... 3995
CCESSORIES
IBM
Access 1-.2:3 .. ...... 389 RIOPuus6an ....... 269
Keytronic 5150 ...... 189 RIO 64K + 1/Gcd ... 269
Keytronic 5151 ...... 219 SRIO by STB .... onsale
Hercules Card ..... 349 .Optical Mouse by Visi 199
AST 6Pack ........ 265 Quadboard Ex 64K .. 319
ASTPCNet .......CALL Quadboard Il 64K .. 249
Plantronic Color B4 . 369  Quadwue L0 289
2-Plus by CCS ..... 679 Orchid Tech . CALL
Graphix Pius by STB 319 1200Bw/Sft ....... 429
256K cdby STB ... 379 Tecmar Access ... CALL
APPLE
80 Col 64K forfle ... 116 80 Col Card ........ 109
Par Interface ......... 54 294 K by Synetex ... 499
Serial Card .......... 79 MicroModern lle w/Sft 239
Buffered Grappler + . 159  KoalaPad ........ 79
280Card ........... 97 Appli~Cards ...... “all
pROMPT
DEL\VERY

1 Year Warranty Available
TO ORDER. Phone orders invited using Visa, MasterCard, or bank wire
transfers. Visa, MC, service charge of 29b. Mait orders may send charge
card number (include expiration datel, cashiers check, money order, or
personat check (allow 10 business days for parsonai or comoany cnecks fo

ciear). Please add 3% ($5.00

) for UPS and

insurance. Alle quipment s in factory cartons with manulaclurer warranty,
Opened products notreturnabdle. Restocking fee for retumed merchandise.
Equipment subject toprice change and avadability. Retait prices differ from
mail order prices. Calif. residents add &% State Tax. Companyand school
P.0."s accepted on approval, {BM & Apple are registered trademarks.
INTERNATIONAL {NQUIRIES WEL COMED
TELEX 697120, DATAMAX ATTN: DEPT. 322

Circle 76 on inquiry card.

. .HOME

NRINILERO
JUKI TOSHIBA
610018 cps ......... 419  P13S1 P .
Tiractor | . disaaiss ik 109 P1351S .
Cut-SheetFeeder ... 529 P 1340 P r .
P1340S r+cvrvvnenn 799
EPSON
FX100 c.ueoeens CALL RITEMAN
- Riteman Plus ....... 329
Riteman Blue ...... 359
ABATI
LQ20 Parallel ...... 389 MANN.TALL«
LQ20 Serial ........ 429 we carry all
Mann-Tally Printers CALL
DAISYWRITER '
Daisy 2000w /48K Buf. 549 SIEMANS
Tractor for 2000 ... 119  pT 88 ink Jet ......
Cut-Sheet Feeder ... 659 Pt 89 Ink Jet
RICOH- ANADEX
RP-1300 35 o9 o08 .
J GPS it
RP-1600 45 cps Ser. 1395 ??”(2](5) g s
RP-1200 20 cps L/Q . 689 STAR
Tractor-All Models .. 219 Power Type - New CALL
DeltalO & 15 ....CALL
TRANSTAR Gemini 10x & 15x . CALL
Transtar 120P ...... 399  Radix 10& 15 ....CALL
Transtar 1205 ...... 399
Transtar 130P ...... 579 OKIDATA
Transtar 1305 ...... 579

Callfor our low sale prices

Tran 130 Sheet Feeder 329 o, it OK! Printers

PLOTTERS

ANDEK HOUSTON-INST
Amplot-4 Color .... 719 DMP40-2 ..... el
Amplot Il Digital .. .. 899 DMP-40 P . ... 959
X-Y 6-Color ... 949

C-ITOH

ENTER Cx-4800 ...... 549

Sweet-¥ tor Apple ...729 STROBE

Sweet-P for IBM ....789

Sweet-P Model 100 ..515 M Lhenl g2

M260 8-Pen .. 779

! DRIVEC
DISK RIVES
Tandonil00:2. . rbddvbiinhs W ambe s mrdburs . 219
CDC for IBM (320 K) .....:.... . 229

SPECIAL NOTE TO OUR CUSTOMERS
Because Hard Disk Drive comparfies are re-
thinking their prices downward, please call for
latest prices for: QUADRAM, TECMAR, DA.
VONG. CORVUS, PEGASUS AND OTHERS.

3620 30TH ST.,
i—l TO ORDER
T

* On Al Pre-paid Cash Orders In Cont. U.S.

www.americanradiohistorv.com

Easywriter |
Lotus 1-2-3

Volkswriter DeLux ....
Wordstar ......

Concurrent CP/M 86 ...

. OFFICE

FOR PC & XT FOR JR.

189 Home Acct. Jr. ...... 54
319 Tax Advantagedr. ....54

Lotus Symphony ...... call Personal Development 67
R:Base 4000 ...... Wive 849 Filewriter' 2 § s 19
DesQ ..e..... .. 339 RescueatRigel ..... 24
MultiMate ............ call  Easywriter ! Sys. .... 189

199 KidsonKeysdr. .... 24
. onsale! Creative Calc. . .

Home Accountant Plus . 99 Creative Fler .
239  Creative Writer .

CP/M 86 . . CALL Pipes ..........
TdME sl s ambbuaoris 329  Save New York .....
QBase .......oviun.. 139
Verse Form ... .29
Ask Micro {ea package) 389 APPLE
SmartcomIl ... ... 99 Frnday ....... . 169
Inview ..... ... 219. C Dex {each .. 36
Micro Terminal ..... 69 Quick Code .. . 179
= Micro Pro . on sale!
PFS: File ... 83
PFS: Report .. . 8
Friday ..199  PFS: Graph .. .8
dBasell ..............499 visicalc 3.3 169
Micro Soft Basic ......119  Visicalc Enhanced .. 179
MultiPlan Letter Perfect w/Mail 9
Chart . dBasell ......uuenn call

Tax Prepare ‘84 .... 179

Califor our lr(e price list
Magic Window I ... 97

of software

Princeton Hx-12 ... ... 464  Zenith 131 ........ 319
Princeton SR-12 ... onsale! Zenith135......[. 487
Princeton Max-12 . ... 179  Zenith 122 ......[. 109
Taxan 420 .... .. 467 Amdek 310A ... ..159

119 Amdek Color 11 ....429
459  Amdek Color [V ...799

Taxan Amber .
TaxanKx-122

Quadram Quadchrome 499  NEC 1216 .........419
Quadram Color I . .... 449
TERMINALS
WYSE300 ....~.... 989 Televideo 914 .... 539
WYSE 100 . 689  Televideo 924 . 687
QUME 102A 534  Televideo 910+ .. 549
QUME 103A ... ... CALL Televideo 950 .... 895

EXTENDED WARRANTIES AND
FAST REPAIR BY QUALIFIED
TECHNICIANS FOR OUR ENTIRE
LINE. CALL

FOR MORE

INFO.

SAN DIEGO, CA 92104
(619) 291-1442

OLL FREE 1-800-433-944Q s

“SE HABLA ESPANOL"

P.O’S ACCEPTED

ON APPROVAL
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FORTH books and succeeding works
should improve upon this early text.
McCabe accomplishes that task.

A LoT To OFFER

The language FORTH is made up of
words contained in a vocabulary. These
words represent specific programming
operations and functions. The language
is supplied with a set of core vocabulary
words with which the programmer be-
gins. As a programmer becomes profi-
cient with the language. he normally de-
velops extensions of the core to per-
form new and complex tasks. The pur-
pose of a FORTH text is to examine and
describe the function and use of each
word. McCabe's job. therefore. is to
describe each core word in complete
detail. and he manages to do this ad-
mirably.

ORGANIZATION IS THE KEY

The author's greatest strengths are his
organization of the subject matter. his

straightforward writing style. and his
knowledge of the language. Organiza-
tion is an important point since FORTH
is based on a word vocabulary. Each
new word introduced generally builds
upon previous words. McCabe provides
a logical progression of the FORTH
vocabulary. emphasizing important
words with exercises for the reader to
try. In general his exercises worked on
my system using a FORTH-79 language.
As each new word is introduced in the
book. McCabe lets the reader know im-
mediately on which standard the word
is based. This is a real plus. A criticism
of Brodie's Starting FORTH was that his
book was based on PolyFORTH. a
unique version of FORTH not in keep-
ing with the proposed standards (more
on that later). consequently. not all ex-
ercises would work properly. if at all.
Several of Brodie's FORTH words are
not available in the two most popular
versions of the language. FIG-FORTH
and FORTH-79.

DIFFICULTY WITH DETAIL

McCabe’'s weak point lies in the detall
of complex subjects. For instance, the
initial subjects in the beginning chap-
ters—the stack. stack words. numeric
operations, conditionals. and the like—
are treated in careful detail but. as the
book progresses. McCabe appears to
be n a hurry to arrive at the end. | don't
believe he spent as much time on the
more complex aspects of FORTH as he
did on the basics. This is unfortunate
because it has been my experience that.
in time, most users will master the
operation of the stack and postfix nota-
tion. but some of the more elusive
aspects of FORTH are a source of con-
tinual confusion. These include compila-
tion, the vocabulary. array structures,
floating-point math. multitasking. disk

operation. and others.
Perhaps the most difficult aspect to
understand in FORTH is the dictionary.
(continued)

One good thing deserves another:

Excellent Hardware,

Excellent Software,
X’Int Diskettes.

Why settle for a diskette that doesn't measure up to the
quality you're looking for in a total computer system?
Choose the diskette manufactured with added
features and quality standards that make it the very best
available. Choose the X'Int diskette that's backed by a

lifetime warranty.

Find out for yourself. Demand the 5%4" diskette that
will give you nothing less than excellent results.

Only at an X'Int dealer near you.
\s

FLEXIBLE DISKETTES

We hve up to our name.

X'Int Diskette Products, inc.
630 International Parkway
Richardson, Texas 75081

Our 10 pack features a unigue Pr

XInt's complete 54" product line of diskettes

are Perma Sealed and carry a lfetime warranty.

ram Shell™
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Charlie.. You're too expensive!

Now you can get an AMI-PC for just

$19905*
Y - -
List price $2295

American Micronics, Inc., is proud to introduce
its total IBM-PC® compatible personal computer,
the AMI-PC®

AMI-PC runs under DOS, 1.1, 2.0, 2.1, MS DOS, CP/M86® and p-System®

e AMILPC system comes with 16 bit 8088 based CPU e 128K RAM
Memory upgradeable to 256K ® Two 320 K DS/DD Slimline Drives

¢ Floppy Disk Controller ® Color/Graphic Adapter ® Green Monitor
¢ 83 Key Detachable Keyboard with CAP and NUM Lock Indicators
¢ Two RS-232C Serial Ports and One Paralle] Port.

Option: 5, 10, or 15 MB Hard Disk upgrades available.

* SIX MONTHS LIMITED WARRANTY
¢ 10 DAY MONEY-BACK GUARANTEE**
¢ AFTER SALE TECHNICAL SUPPORT

Partial List of softwares that run on AMI-PC

Air Traffic Controller IBM® Microsoft Adventure  PFS Report  Easy Writer
AST-378 and AST-SNA  IBM?® Macro Assembler PFS Write General Ledger
Benchmark Lotus [-2-3 Supercale Multiptan
dBase [I? Norton Utilities VisiCalc® BPI Personal Acc.
IBM® Cobo! Compiler Prokey Volkswriter  [erfect Writer
IBM® Fortran Compiler PFS File WordSear Info Sear

Please call or write for the dealer nearest you.

— American

— Micronics, Inc.

17842 Irvine Blvd., Suite 122, Tustin, CA 92680, (714) 731-5201, (714) 559-1598, Telex 4722121 Dealers application accepted.

AIR TRAFFIC CONTROLLER is a registercd trademark of Avant-Garde; AST-378 and AST-5NA arc registered trademarks of AST Research; BENCHMARK s a registered rademark of Maiasofts FRIDAY & dBASE L1* are reristered
wrademarksof Ashton-Tate, Ine.; IBM® Cobol Compiler, IBMZ-PC, IBM® Foriran Compiler. IBM® Microsoft Adventure, IBM® Macro Assembler, PC-DOS 1.1, PC-DOS 2.0, PC-DOS 2.1, arc registered trademarks of IBM Corporation: LOTUS
1.2-3is a registered wrad k of Latus Develor MS DOS 1.25 is a registred wrademark of Micro Network Corp; NORTON UTILITIES is a registered wrademark of The Norton Utilities; TROKEY is a reistered rademark of Rasesoft
PES FILE, PFS REPORT, PFS WRITE arc registered wrademarks of Software Publishings SUPERCALL is a regisiered wademark of Sorcim; VISICALC? is a registered rademark of VisiCorp; VOLKSWRITER is a registered wrademark of
Liferree Software, Inc; INFO STAR, AWORDSTAR are registered irademarks of MicroPro; CP/MB6? is a registered trademark of Digital Research, Inci UCSD-p s a registered trademark of Sof Tech Microsysiems; AMI-PC is a registered trademark
of American Micronics. Inci EASY WRITER is a registered trademark of IUS; GENERAL LEDGER is a registered trademark of ASK Micro; MULTT PLAN is a refistered trademark of Microso{t; BP1 is a registered trademark of BPI Svsterns;
PERFECT WRITER is a registered trademark of Perfect Software. *Special introductory price **Shipping and insurance charges are paid by the puichaser,

©American Micronics; Inc. 1984 Circle 21 on inquiry card.
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dictionary fields. and linking. While
McCabe devotes an entire chapter to
this complex and confusing subject. |
feel he would have done well to double
his effort here. leading the novice
FORTH programmer through more
clearly mapped examples of dictionary
operation. The examples he provides
appear correct, but the chapter must be
read more than once to fully grasp the
content.

Contrary to claims made by FORTH
advocates., FORTH is not an easy lan-
guage to learn. especially for those un-
familiar with computer hardware con-
cepts—an absolute necessity with
FORTH. Starting FORTH takes a more
fundamental. almost simplistic. ap-
proach to the language. and thus
Brodie's book is best for the beginner.
For instance. because Brodie assumes
his readers do not know what consti-
tutes a byte of memory. he explains it
in detail. complete with drawings.
McCabe does not bother.

Make no mistake, while FORTH is
much more difficult to learn than BASIC,
once mastered it is far easier and
quicker to program in than most other
popular languages: this is especially
true in inputloutput-intensive applica-
tions.

MANY STANDARDS

One last observation. FORTH is still in
the evolutionary stages of development.
(I feel it always will be. due to its nature)
It can rightly be described as a roll-your-
own programming language. and while
there are standards. there are more un-
official variations to these standards
than computer systems. This makes the
job of writing a complete, accurate book
covering FORTH an almost impossible
task. in my opinion. McCabe wisely
avoids the politics of FORTH standards
and simply notes the differences be-
tween the more popular versions, gen-
erally FIG-FORTH and FORTH-79.

It's obvious. however. which standard

McCabe believes in. His book con-
vinced me that FIG-FORTH. not the
original form of FORTH. is the only way
to go. As new standards emerge
(FORTH-83 is the latest). less and less
flexibility is available to the programmer
in terms of custom implementations.

] am only reviewing the first of two
volumes. The second is simply a de-
tailed glossary of FORTH and provides
a quick. expanded reference source of
the language. In Volume [, McCabe
makes few references to Volume 2. Al-
though the companion glossary is nice
to have. 1 do notfeel it is worth the retail
cost.

Despite its flaws, FORTH Fundamentals-
Volume | is a must for the serious
FORTH programmer who requires an in-
timate understanding of the inner work-
ings of this complex and versatile lan-
guage. What is needed nextis a FORTH
applications book—McCabe just might
be the one to do it.

(continued)

DEVELOPMENT HARDWARE/SOFTWARE

HIGH PERFORMANXCE/ cost RATIO

G TEK:

Compatible w/all Rs 232 serial interface port ® Auto
select baud rate ®* With or without handshaking *
Bidirectional Xon/Xoff and CTS/DTR supported *
Read pin compatible ROMS ¢ No personality
madules ® Intc). Molorola. MC586. Hex formats *
Split facility for 16 bit data paths ® Read. program.
formatted Jist commands ¢ Interrupt riven.
program and verify real time while
sending data * Program single byte.
block, or whole EPROM ¢ Intelligent
diagnostics discern bad and erasable
EPROM *® Verify erasure and compare
commands ® Busy light * Complete
w/Textool zero insertion force socket
and integral 120 VAC power (240
VAC/50H z available)

DR Utility Package alows communica-
tion with 7128, 722B. and 7956
programmers from the CP/M com.
mand line. Source Code is provided.
PGX utility package allows the same
thing. but wiﬁalso allow you 1o specify
a range of addresses 10 send to the
programmer. Verify. set the Eprom
type.

MODEL 7316 PAL PROGRAMMER
Programs all series 20 PALS. Software
included for compiling PAL source
codes.

2
Software Available for CPM 1515

$549

MODEL 7956

GANG PROGRAMMER
Intelligent algorithm.
copies eight EPROMS at a time.
With RS-232 option $1099.

MODEL

(601) 467-8048
EPROM PROGRAMMER

$879 stand alone
MODEL 7956

Stand alone.

Model 7128.L1.L2.L2A . 5239.00

Model 7128.24 . ..., ... $329.00
DRBorDRS .......... 5 30.00
DRBPGX or DRSPGX .5 75.00
Cross Assemblers ... .. 5200.00

XASM (for MSDOS) .. .5250.00
U/V Eraser DE-4. .5
R5232 Cables .
8751 adapter
8755 adapter oA
48 Family adapter .. ..

MODEL 7228
~ EPROM PROGRAMMER

All features of Mode! 7128 plus

Auto Select Baud | super fast adaptive
programming algorithms. low profile
aluminum enclosure. Programs 2764
in one minute!

TRSDOSE’MSDOS.‘q

1.

2.
3
4,

TM of Digital Research Corp.
TM of Intel Corp.
TM of Tandy Corp.
TM of Microsoft.

Post Office Box 289
Waveland, Mississlppl 39576

(601].467-8048

Avocel Cross Assemblers are

available to handle 8748, 8751,

ZB, 6502, 680X. etc.
Available for CP/M and
MS5DOS computers. Order by
Erocessor type and specify
ind of computer.

Model DE-4 U/V Producis
hold 8. 2B pin_ parts. High
quality professional construc.
tion.

MODEL 7324 PAL PROGRAMMER
Programs all series 20 & 24 PALS.
Operates stand alone or via R§232.

MODEL 7128 EPROM PROGRAMMER
Programs and Read:

NMOS NMOS CMOS EEPROM MPU'S
2508 2758 27C16 5213 8748
2516 2716 27C32  5213H 8748H
2532 2732 Co716  X2816 B8749H
2564 2732A 27C54 48016 8741
68766 2764 12B16A 8742H
68764 27128 8741H
8755 27256 8751
5133
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“Mly Apples |
telephone just #%
called up the
home office!”

e
.
.
@
*
L]
L ]
e E .
The exciting world of telecomputing. ~ Smartcom I. you just order up what Follow the leader. Over the years
With a Hayes system, you just plug you want to do. The programguides ~ we've built our reputation as the
it in! Communicating isso easy witha  you along the way. You can create, list.  telecomputing leader by developing
r complete telecompuﬁng system from  name, send. receive, print or erase uality products that set industry stan-
' Hayes. Hayes Smartmodem 300™ is a files right from themenu. Fromthe gards. Now we invite you to see for
direct-connect modem for the new very first time you use it you'll find ~ yourself justhow simple it is toadd
Applellc. Hayes Micromodem Ile® telecomputing with Hayes as easy powerfuf, easy to use telecomputing
| installseasily in an expansion slot in as apple pie! capabilities to your Apple computer
. theApplell Ile, Il and Apple Plus. We've got your number! Weknow  with a complete, ready-to-go system
Packaged with Smartcom I™ that you want a system from Hayes. Visit your Hayes dealer
companion. W « “that's flexible and for a hands-on demonstration. And
software, both : W W 7~ accommodating, getonline &= ——1
are complete W That's why Smartcom I~ withthe .
systems. Best of W is so versatile, accepting ProDOS™ world. +r .
all, both systems DOS 33, Pascal and CPIM® O%erating Hayes. 2
are from Hayes, the established ?stems. It fprovides ou with a We're here b o
telecomputing leader. Just plug in— irectory of all the files stored on to help. - : 5
and the world is your Apple! your disk. And in combination with s
We connect you to all the right your Hayes modem, Smartcom I :
places. Bulletin boards. databases, answers calls toyour system, with- ‘
information services—naturally Aid ~ outyoureven being there. \ ;
that's just the beginning. Let your Your Apple’s telephone goes any-
Apple plan your travel itinerary. where the phone lines go. Hayes |
including flight numbers. hoteland modems allow your Apple to commu- ”///// o >
—o " rental car reservations. Watch it nicate with any Bell-103 tﬁpe modem / / iy gy,
retrieve and analyze daily stock and over ordinary telephone lines. You / o o % /,,,,,,,,,,, /,W
options prices. Work athome and simplﬁconnect directly into a mod- / . // / 7 g
send reports to and from your office. ular phone jack to perform both //,,,,,, p /7»%/;7/ i — ///m%m
You can even do your gift shopping TouchTone®and pulse dialing. Hayes =
pr. by computer! Smartmodem 300 and Micromodem  g,ges Microcomputer Products. Inc.
a Would you care to see our menu? Ie both transmit at 110 or 300 bits per 5973 peachtree Industrial Blvd.
# Makeyourselection. Really. With second, in either half or full duplex.  Norcross. Georgia 30092, 404/441-1617.
\
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Smartmodem 300 and Smartcom! are trademarks and Micromodem [le is a registered trademark of Hayes Microcomputer Products. Inc. Apple s a re@stered trademark. and ProDOS is a trademark of
Apple Computer. Inc. Touch-Tone is a registeTed service markof Amencan Telephone and Telegraph. CPIKII

s a registered trademark of Digital Research’ Inc. ©1984 Hayes Microcomputer Products. Inc.
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With some computers, the more you do, the more you have to add on.

A little memory expansion here. A graphlcs adapter there. Next thing you know, you need
an expansion chassis. And a loan from the bank.

Corona builds memory expansion (up to 512K) and high-resolution graphics right into the
main board. That saves you money. And expansion slots. Plus, our 128K standard memory and
IBM® compatibility let you run thousands of software packages right out of the box. The net result
is a PC that grows on you. Painlessly.

The Corona PCs.

It's a matter of simple addition.

In North America, call 1-800-621-6746 for the Authorized Corona Dealer

near you. In Holldand, call 020-03240-18111. There are over 1,600 dealers o ‘corona
worldwide. And their job is to help. Service by Xerox. data systems, inc. |
©Corona Data Systems 1984 7
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THE UNIX OPERATING SYSTEM
Reviewed by Irene Pasternack

hen | first looked at The UNIX

Operating System by Kaare Christian,
the only thing 1 could say was “"Why
another UNIX book?" | read this book
in order to answer that question and
discovered that, yes. there is an au-
dience for the book.

Christian's book is well suited for the
person with experience using another
computer system who needs to learn
about UNIX. It provides a conceptual
overview rather than a tutorial for begin-
ners. The first few chapters on history
and fundamentals take up only 13
pages. so | actually read them instead
of skipping them and missing some im-
portant concept. The second section,
“Advanced UNIX System Topics,” pro-
vides clear descriptions. examples, and
relevant concepts on topics that any
serious UNIX user needs to understand:
shell programming. C. make. Source
Code Control System. yacc and lex,

system manager and programmers’ util-
ities. and the UNIX kernel.

FOR SEVERAL LEVELS

The UNIX Qperating System is also suitable
for those who are learning UNIX as their
first operating system but are beyond
the basics. It fills in the concepts behind
newly familiar commands and explains
what your local system administrator or
programmer is doing in a way a new-
comer to computers can understand. It
should be read after a class or practice
with introductory books such as The
UNIX Primer Plus by Mitchell Waite and
Donald Martin (Howard W. Sams and
Co.. 1983) or A User Guide tothe UNIX Sys-
tem by Jean Yates and Rebecca Thomas
(Osborne/McGraw-Hill, 1982).

Appendixes include an abridged
user's manual and a glossary of UNIX-
specific terms. Christian does an ex-
cellent job of orienting you to what is
relevant and what you should ignore,
whether you are a novice, a program-
mer, or a system administrator.

The second chapter jumps into the
UNIX system basics with a short warn-
ing to get you situated: "The UNIX Sys-
tem is harder to use than a toaster, but
then it does more than a toaster. Learn-
ing the UNIX System is somewhat like
learning a complex skill such as swim-
ming or bicycle riding. At first none of
your reflexes seem appropriate but
eventually the skill is mastered”

People who consider themselves
UNIX experts will probably remember
this challenging phase of learning UNIX.
The UNIX system. with all its built-in
utilities and library functions, is an awe-
some tool that requires patience and an
understanding of computers before you
can learn how to use it. This book is
designed to show you the major capa-
bilities of this tool. rather than to teach
you how to use it.

The following chapter covers the shell.
For those uninitiated in UNIX, the shell
is the part of the system that interprets
your commands and acts on them. For

(continued)

=
"<\~ *UNIX System Il POWER and sophistication are yours.

| 4 \3\\%‘3\ - Let THE SOLUTION turn your micro into all you
QQ, dreamed it could be, bringing the Ultimate
& ming environment as close as

. program

your modem. Just a local call
from over 300 cities
nationwide via Telenet.

¢ EXPANSIVE SOFTWARE DEVELOPMENT FACILITIES including Language and Operating System design.
¢ LANGUAGES: C, Fortran 77, RATFOR, COBOL, SNOBOL, BS, Assembler + Artificial Intelligence
programming via LISP.
* USENET Bulletin Board System—800 + international UNIX sites feeding over 190 categories, typically
bringing you more than 160 new articles per day.
* Interuser and Intersystem mail + ‘chat’ capability.
* UNIFY: Sophisticated data-base management system.
¢ UNIX & System enhancements from U.C. Berkeley and Korsmeyer Electronic Design Inc.
* Online UNIX manuals + Expert consultation available.
¢ SOLUTION-MART: Hardware/Software discount shopping database.
e LOW COST and FAST responge time.
(as low as $5.95 hr. connect time + .03 cpu sec. non-prime)
© $24.95 = 1 hr. FREE system time + SOLUTION News subscription + BYTE BOOK
(Introducing The UNIX System 556 pp.).

*UNIX is a trademark of Bell Labs.

l AW W4 WM 5701 Prescott Avenue
W BN WS WRAmnSm WM VSRR SN | o0 NE 68506-5155

. VNS R WA _ W W
402/483-2238

10a-7p Central

Payment via VISA or Master Card

"—_ELECTRONIC DESIGN, INC. =
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There are alotof powerful reasons
to write software for HP systems.

You'’re looking at two of them.

An enhanced UNIX" operating system. And the
cashbonuses you’llearn when yousell your UNIX-
compatible applications with an HP system.

Those are compelling reasons to participate in
HP’s special program for software companies.

We have a whole range of products that can run
UNIX, from our popular line of MC 68000-based
machines to our powerful 32-bit systems. And
we'll be expanding that range all the time.

While were giving you a wider choice of prod-
ucts for your programs, we’re also making it even
easier for you to write them.

We've developed an especially powerful version
of the industry standard UNIX, called HP-UX. Its
enhancements provide for graphics, data base
management and networking, to name just a few.

When you team up with HP, you have our full
service organization behind you. Qur factory and
field support teams are dedicated to problem-

O

UNIX is a trademark of Bell Laboratories.

Circle 150 on inquiry card.

solving. So, if you or your customers have any
questions about HP-UX, just give us a call. We're
ready to help.

And we're ready to make your efforts very
rewarding. When your customer buys an HP sys-
tem because of your application, we’ll give you a
cash bonus of 30% of your software’s sales price —
up to 6% of the net HP system’s price. Our only
restriction is that, to qualify for the bonus, your
software must sell for at least $10,000.

There are lots of other good reasons to write
HP-compatible software for UNIX or any of our
other operating systems.To find out all about
them, write to Hewlett-Packard, Attn: Gwen
Miller, Dept. 57190,19447 Pruneridge Avenue,
Cupertino, CA 95014. In Europe, contact Henk
van Lammeren, Hewlett-Packard Nederlands B.V.,
Dept.57190,P.O. Box 529, 1180 AM Amstelveen,
The Netherlands.

HEWLETT
PACKARD

BDO02315

JULY 1984 -
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Graphics for
Zenith Terminals

A R LR IR

Grﬁphlrs Plus

e
IR e

The GRAPHICS-PLUS
enhancement board installs
easily into your Zenith Z19
terminal to give you powerful
graphics capability as well as
expanded user features. For a
small investment, your 219 now
rivals the horsepower of very
expensive terminals.

You get Tektronix 4010
compatibility to run industry
standard graphics software. In
the text mode, you get DEC
VT100 compatible 80 and 132
column formats and 24/49 line

Northwest
Digital Systems

P.0O. Box 15288
Seattle, WA 98115
[206] 524-0014
* Ask about GRAPHICS-PLUS forthe Z-29
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'l.'O super terml a

displays. Plus seven pages of off-

screen scrolling memory. A “plain
English” Set-up mode. Sixteen

programmable function keys. And
many more convenience features.

Printer Port Option

To capture your graphs and text
on hardcopy, you will also want
our printer interface board for
popular dot matrix printers.
Specify if you need serial or
parallel compatibility.

New Reduced Prices

. 3 EntermyOrder
] Sendliteratureonly
0 GRAPHICS PLUS(GP-19}board $ 695
. 0 219 Termnal with GP- 19 installed 1395
2 Printer /0 board 175
Senai 1/0 0 Paratiel /0

Quanfity .

Totat §

Name ——— e

Company — -
. Address = e

City State Zp______

Telephone
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example, a common action would be to
load and execute a requested program,
directing its input and output streams
to specific files or to the terminal. The
UNIX shell also has the capabilities of
performing conditional commands.
Because of this, it can essentially be
used as an interpretive programming
language. Christian discusses the shell's
capabilities and presents many ex-
amples of ways it can be used.

The structure of the UNIX file system
is presented from a user's point of view.
Many of the utility programs that are
presented include the text editor, a few
basic utilities for handling your directory
and files, finding out what's going on,
and formatting text.

ADVANCED TOPICS

"Advanced UNIX System Topics” is the
second part of the book and it will de-
light programmers and systems admin-
istrators without completely overwhelm-
ing more casual users. Topics covered
include make and Source Code Control
System, advanced shell use, security, C.
programmer's utilities, yacc, lex, system
manager's utilities, and the kernel
Thesetopics are not usually covered in
books on UNIX but are important for
anyone intending to do serious work
with UNIX. Each new topic is introduced
with a description of why it is important
and the concepts behind relevant com-
mands. Examples show format, how to
use the commands, and alternative
ways to accomplish a goal.

Although | am a fairly sophisticated
UNIX user, | found that conceptual
holes in my knowledge were filled. A
less experienced UNIX user, approach-
ing these topics for the first time, found
the concepts and explanations under-
standable. This is quite a feat consider-
ing the levels of complexity of yacc, lex.
shell programming, the kernel, and C.

Christian’s explanations of yacc and
lex are good examples of the quality of
the book for both novice and experi-
enced users. For the novice, the con-
cepts and need for recognizing a com-
mand language are explained and the
commands are demystified. For the ex-
perienced user. enough information is
provided to begin using lexical analysis
and parsing for useful tasks.

| found the description of the UNIX
kernel fascinating because it explains

(continued)
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hey've done it again! As proof of their never ending
commitment to dBASE users, Fox & Geller are proud
to announce a new line of innovative enhancement
packages designed exclusively for Ashton-Tate’s
new dBASE lIi.

QUICKCODE /Il

To handle the immense size and power of dBASE
Il Fox & Geller have developed QUICKCODE lil. This greatly
expanded program generator allows you to create pro-
grams without having to go through the tedious chore of
writing code. You save time and gain instant access to a vari-
ety of powerful programs most commonly required by
database users.

JdGRAPH I

dGRAPH Il is the new graphics package for
dBASE Il that transforms your data into brilliant color
graphs, instantly! dGRAPH Iil will select, sort, average and
total dBASE lll datafiles, and then display them in bar, pie,
pie-bar and line graphs. You get full color, presentation
quality graphs, with a few simple keystrokes.

JUTIL "

dUTIL Hll is the new dBASE Il utility program which
will save you time and effort, greatly improving your data-
base productivity. dUTILIII simplifies writing instructions
and. aids the user in debugging dBASE Ill command files.

Only Fox & Geller could cre-
ate a series of product enhancers that
enable the user to take full advantage
of dBASE IlI's heightened speed and
increased capability. If you own dBASE
I or ever plan to, get to know Fox &
Geller and their innovative line of
dBASE Il enhancers.

THE ONLY THREE FOR dBASE lil,

ODENI

Yy V VvV Vv FOX3GELLER

Fox & Geller, Inc. 604 Market Street, ElImwood Park, N.J. 07407 Fox & Geller, UK. 17 Wigmote, Street, London W1, England 011 441-580-5816
Fox & Geller Ltd. Amsterdamsestraatweg 23, 1411 AW Naarden, The Netherlands 011-31-2159-47170
dBase Il is a Trademark of Ashton-Tate Quickcode Ifi, dGraph 1, dUtit Il are Trademarks of Fox & Geller © 1984 Fox & Geller Circle 345 on jnquiry card.

wnaany amaricanradiobicton, com
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Circle 325 on inquiry card.

Less
for Your
Money

If you do word processing on
your personal computer, you
probably know that there are
many programs for sale to help
you with your spelling. But the
biggest spelling error you’ll ever
make is paying too much for your
spelling correction software. The
Random House Proof Reader

ives you less for your money —
Fess trouble, that is, and fewer
spelling errors. The Random
House ProofReader is based on
the world famous Random House
Dictionary. It contains up to
80,000 words, depending on
your disk capacity. You can add
new words with the touch of a
key. It shows you the error and
the sentence it’s in. It instantly
suggests corrections. It even re-
checks your corrections. And it
costs half as much as other
programs with far less power. The
Random House Proof Reader is
compatible with all CP/M 2.2°,
MS-DOS® and IBM Personal
Computer® systems.

Proof Reader
$S0

For orders or information, see your local
dealer or call (617) 967-454]. Master card
and VISA accepted, Or write Wang
Electronic Publishing, One Industrial Ave.,
Loweli, MA 0185]. Please enclose $50 and
specify your computer model, disk size
and memory.

Random House and the House design are registered
trademarks of Random House, lnc.%ZP/M is a regis.
tered wrademark of Digital Research, Inc. IBM and IBM
Personal Computer are registered trademarks of
International Business Machines, Inc. MS:DOS is a
registered wademark of Microsoft, Inc.
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why UNIX works as it does. Because uie
user never interacts directly with the
kernel. it is rarely covered in UNIX
books. The kernel is the master behind-
the-scenes organizer. scheduling pro-
cesses, allocating disk storage and
memory, and supervising data transmis-
sion between peripheral devices and
the main processing unit. This section
explains why you have to reboot and
what happens inside the computer
when you start up your system. It ex-
plains how processes are handled.
relating the concepts of parent/child
processes. multiuser timesharing. block
and character VO. all the way to the
functioning of the kernel.

ERRORS

As with every book on UNIX that I've
seen so far. there are a few technical
errors. In the chapter called "Check File
Systems." the command volcopy is ex-
plained as an alternative way to back up
files on Version 7, but it is not available
on the Version 7 | use. Christian also
errs with the phrase. “only the system
is allowed to write in directory files”” Any
users with write permission for a direc-
tory can write in the directory file. Oc-
casionally. introductory paragraphs con-
tain generalizations that are not com-
pletely accurate. For example: "Many
UNIX Systems have several text editors.
most of which resemble. . .” ed. is mis-
leading. Most people use a screen
rather than a line editor. and only one
of the popular screen editors is related
to the line editor. ed.

Altogether. The UNIX Operating System
is a well-written and useful book for
those who are switching to UNIX from
other systems or who are familiar with
UNIX basics. It contains conceptual in-
formation and a wide range of topics
not found in other recently published
books on the UNIX operating system.

ARTIFICIAL INTELLIGENCE APPLICATIONS
FOR BUSINESS
Reviewed by Hunter Alexander

Artif‘cial intelligence (Al) interests
people in business both as a tool
for performing tasks that could not have
been done before and as a new way of
approaching old problems. Walter Reit-
man has edited the May 1983 proceed-
ings of the New York University (NYU)
Symposium relevant to this topic and

www americanradiohistorv com

they are published in Artificial Intelligence
Applications for Business.

According to one contributor. in 1978
Schlumberger Ltd. of New York City
began recruiting and equipping an Al
group. To date. it has spent more than
$21 million on researching improved
techniques for locating gas and oil {the
dipmeter project). Texas Instruments.
Amoco. and Standard Oil of Ohio have
similar programs. The fifteenth chapter.
entitled "Market Trends in Artificial In-
telligence.” by Howard Austin. delves in-
to this aggressive Al marketplace where,
at present, large amounts of money are
being spent. both by business and by
the government. One knowledgeable Al
businessman, Eamon Barret of Smart
Systems Technology in McLean. Vir-
ginia. estimates that $300 million will be
spent on Al in 1984. The book contains
many such facts arranged in useful
charts showing who's who on Al how
much money has been invested in cer-
tain projects. which people to contact.
and what telephone numbers to call.
Other tables list all known Al investors
and contacts and their telephone
numbers.

The book by itself will not help busi-
ness people in developing a program
that will enhance the company's pro-
ductivity. Rather it is designed to bring
the business person up to the speed of
the Al industry.

A SAMPLE PROGRAM
This book is divided into three parts: ex-
pert systems, natural language. and the
future of the Al marketplace. Adrian
Walker's chapter on "Databases, Expert
Systems and Prolog.” takes us inside
IBM's San Jose research laboratory. He
explains how Plantdoc. a natural-
language system. diagnoses ailments
that you enter about houseplants and
then recommends remedies. Because
Plantdoc is one of the easiest applica-
tions to explain. it serves as a good ex-
ample of how people can enhance their
businesses with increased service or
productivity facilitated by an Al pro-
gram. Although the program could be
for home use. a customer can alleged-
ly enter a plant store and describe a
plant's symptoms. such as yellow leaves
that are dropping off. The clerk then
enters this information. the ailment is
diagnosed. and the computer responds
(continued)
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Gifford
has alockon
multiuser CE'M 816.

It's 11:00 P.M. Do you
know where your files are?

It's great when multiple local and off

site users can run any 8- or 16-bit CF/M

or MP/M™ program. It's even better when

they can share expensive resources like
printers, hard disks, and tape drives. Best
of all is when they can share your most

precious resource— data. Gifford has been
delivering systems with all these features

for over two years.

But sometimes data is sensitive. How

doyou keep people from taking more
than their fair share?

Gifford adds a new dimension

to CP/M security.

With our new security features, you
can control what resources and data
are shared.

Gifford's proprietary security
enhancements include user login with
encrypted passwords, control over
access rights of modem users, secure
electronic mail, and the ability to restrict
users to specified terminals, programs,
and directory areas. Plus, an audit log
utility that keeps a permanent record of
system activity. And you also get all the
standard security features of Digital
Research's MP/M-86™

You select the level of security
needed to get the best balance between
file sharing and file safety.

[ L.
-

Unleash productivity with
Gifford’s Virtual Terminals.

With our Virtual Terminals, each
terminal on your system can monitor up
to four different programs running concur-
rently. And at the touch of a key you can
switch screens instantly from one
program to another.

You could look up an address in
dBASE II™ jump over to SuperCalc™ to
make some projections, then switch
instantly to WordStar® to use this infor-
mation to update a letter. i you forget
what's on a screen, just touch a key to
refresh your memory. You won't need to
go through the distracting process of
loading and unloading programs.

And since your Virtual Terminal can
run any 8- or 16-bit CF/M or MP/M pro-
gram, you can choose the best programs
for your job from the biggest software
library in the world. It's easier than I, 2, 3!

The Gifford Security Blanket:
Total Solutions.

Gifford delivers solutions. This
means professional pre-sale consultation,
expert system integration with 200 hour
system burn-in,complete training,and full
after sale support.

For example, our three user
CompuPro® based system with a 21-
megabyte hard disk costs just $9,990, and
can be easily expanded for $500 per

user. This includes MP/M 8-16, SuperCalc,
and dBASE 1L

Other Gifford solutions include
systems with hard disks that range from
5 to 300 megabytes, 4 and 9 track tape
backup, printers, plotters, and modems.
Single- and multiuser 8086, 68000, and
Z-80based systems are available for
immediate delivery, with 80286 and 16032
systems on the way.

Two year warranty protection.
In the unlikely event that you encoun-
ter a hardware related problem, we'll
replace any defective S-100 part within
24 hours FREE for two full years. But
chances are, it can be solved on the Gifford
service hotline or diagnosed via modem.
All at no cost to you.

Lock in on Gifford Security
today.

If total support, training, on site
service, obsolescence-proof upgradeable
S-100 bus architecture, and complete
system security sound appealing, cut the
coupon or give us a call. We'll send you
a free brochure that tells the whole story.
Once you get it you'll see why Gifford
has a lock on multiuser CP/M 8-16.

Gifford Computer Systems is a Full
Service CompuPro® Systems Center.

The powerful Gifford System 321 shown
with optional GCS-80 Virtual Terminals.

(e TN RN RN NRRIEEIN - 00T

Mame Title
i Urganization M5 —
| Address
{City Saate Zip
ey Phone

2446 Verna Court, San Leandro, CA 94577
R95-0798 A division of G&G Engineering
'D LIKE THE WHOLE STORY.

Flease send me your brochure.

113

L [ Flease have a representative call me

BY-5

GIFFORD COMPUTER SYSTEMS [ San Leandro, CA (415) 895-0798 O Los Angeles, CA (213) 477-3921 O Houston, TX (713) 680-1944

Circle 139 on inquiry card.

Ambherst, NY (716) 833-4758 O Telex: 704521
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How to pick up i
the most portable |
computer for St "
your money.

The advantages of a portable computer. }

Personal computers.

No matter where you are or what you do, you can see T e
how they're changing your world. If you've done any reading -
onthe subject, youknow that there are a dizzying array of per- =
sonal computers on the markettoday, all with differing features,
capabilities, sizes, and prices.

Ifyou’re planningto buy a personal computer, considerthe
advantages of a portable computer. Today, the portable computer can offer -
the same capabilities as a desk-top model, yet give you options that go far beyond
your desk: If you work at home, a portable can free you of the cost of separate
computers for your home and office. A portable computer can make any business trip
infinitely more productive. And outside the office, a portable can also become an
educationaltool for your family.

The benefits of a portable computer go as far as you can take it.

Weigh the differences.

When looking at portable computers, keep in mind the three P's: power, price, and portability.
Every portable computer design is the result of trade-offs between these three factors.

Atone end of the spectrum you'll find small, inexpensive lap models with very
limited capabilities, and at the other, relatively large and bulky portables with desk-top
computer power, costing up to thousands of dollars more.

Within this broad range, however, exceptions do exist. Whatever your needs,
remember: you're looking for the model with the most power and features at the
lowest possible weight and price. A portable like the Visual Commuter.”

The Visual Commuter: two computers for the price of one.

Commuteris a breakthrough in portable computers. Inonly 16 pounds (half the
weight of comparable portables), and for only $1995, Commuter offers youthe
same features as a powerful desk-top computer: a 16-bit 8088 processor.

wwWwW americanradiohistorv com
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VISUAL

Visual Computer Incorporated
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128K of memory expandableto 512K. Single or dual floppy disk drives with
upto 720K of storage ( roughly 360 typewritten pages). A full 16 line by 80
column optional flat panel display. And expansion capabilities for printers,
hard disk, communications, and external monitors, including your TV set.
So instead of buying a desk-top computer for the office and a portable for
the road, you can save yourself thousands by buyinga Commuter.

A portable without IBM®*PC compatibility is no bargain.

Any computer, no matter how advanced, is only as good as the software thatgoes
into it. And in micro-computers, IBM PC compatible software sets the standard.
The success of the IBM Personal Computer and the resulting IBM PC compatible
software industry meansthattoday’s most innovative, powerful, and useful pro-
R grammingis being written expressly for the IBM PC. And only a truly IBM PC

& compatible can take advantageof it.

- Commuter offers a level of IBM PC compatibility unsurpassed in a port-
able or desk-top computer. With the IBM PC compatible MS-DOS™ operating
system and GW Basic.” Afull 83 key keyboard with a layout identical to
the IBM PC. 5'/4" floppy disksthatare interchangeable with the IBM PC.
Built-in IBM compatible color graphics and monochrome support. There's
even a portforthe IBM PC expansion chassis. And unlike many so-called IBM PC compatibles, Commuter can
run virtually all of the software written specifically for the IBM PC.

No computer makes $1995 go farther.
For $1995, Commuter not only gives you desk-top power and

= [

v 7]
il .

X =
o

features, itdoesitin only 16 pounds. Andat 3'/2" x 18" x 15" with
built-in handle and carryingcase, you can take it anywhere you'd take nm UTE
- == - BV

THE PORTABLE (DMPUTER

abriefcase.

For more information on Commuter, call 1-800-847-8252
(in MA call 1-800-462-5554), or write Visual Computer Incorporated,
135 Maple Street, Marlboro, MA 01752. Orvisit your local Commuter
dealer today.

Commuter. Whether you compare it to desk-top models or other
portables, you just can't pick up more computer for your money.

Commuter. It can take your business
places it’s never been.

Visual Computer Incorporatedis a wholly owned subsidiary of Visual Technology Incorporated. COMMUTER isa
trademark of Visual Computer Incorporated. IBM is a registered trademark of lnternational Business MachinesCorporation MS-DOS
and GW Basic are trademarks of Microsoit Corporation

Circle 323 on inquiry card.
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Circle 306 on inquiry card.

Heart of TEXAS
COMPUTER SYSTEMS

BOOK REVIEWS

TRS-80

We carry the full line of TRS-80
computers, plus TCS upgrades. Call
for our low discount prices.

Model 100 Briefcase size. CALL
Model IV Portable: CALL

Model 12, 16 at discount: CALL

Model 12/16 Accessories/discount.
The TANDY-2000

Check out this terrific new computer from
Tandy. It's beautifully designed and very
versatile. Four times faster than the IBM-PC
and has twice the floppy disk capacity. MSDOS
compatible. It's agreat machine and we have a
great price. CALL!

DISK EXPANSION wi mwv

1 Controlier. Pwr.Sup. Hdwr. Instruct. $249 $329

2 Kit 1, plus 1/40-trk.Tandon Dr. $429 $479
3 Kit 1. plus 2/40-trk. Tandon Dr. $589 $649
Ja Kit 3 w/2 B0 trk.drives $698 $729

{dual sided 40s)
Model iV needs 64K to operate. For 64K Kit, CALL.

. Tandon

Quality disk drives--0.E. brand on IBM
Available bare and in cabinets.

TM100-1: $159 ¢, ys ik vou FinD
TM100-2: CALL LSWER ngES! -

.+ CORVUS

25% OFF LIST PRICE!

OMNINET- A high speed multi-user network that
connects several computers for instant communication up
to 4.000 feet away. .

Save over $1,000 on a 20 mg. Corvus Hard Disk
system for IBM PC and other computers.

5mg. $1649 10mg. $2279 20mg. $3049

D 2o

Single user or networking hard disk system for IBM &
Aé)ple. Lowest prices anywhere. Priced from $1375.
10, 15. 21. 32 mg & cartridge tape backup--CALL.

SEQNF* printers

Fast. dependable, versatile, low price.
Gemini 10X gin.. 120cps. Friction/Tractor
Gemini 15X 15in.. 120cps. Friction/Tractor

DISKETTES $1.70

CompuDisk, high quality mini floppy disks
from $1.70. Compare our prices. Disks come
complete with hub rings, protective
envelopes, write protect tabs, adhesive
labels. Fully tested. Certlitied 100% Error
Free. Guaranteed. SSDD or DSDD. Boxed or
In Bulk. CALL.

Heart of TEXAS
COMPUTER SYSTEMS

P.0.Box 1327 Arlington, T X76004
Toll Free 1-800-433-5184
Texas 1-817-274-5625

VISA. MC. cashier's check. Money Order. No tax out of
state. Texans add 5%. Prices subject to change.
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with the appropriate remedy. On a less
simplistic note, a similar procedure
could be programmed for diagnosing
what ails something as complex as a
nuclear power plant, though we would
certainly require a great deal of trust in
the system and its information. Dr.
Wwalker also tells how the Prolog lan-
guage, used extensively in Al provides
powerful and practical means for in-
tegrating techniques in databases and
expert systems. Digital Equipment Cor-
poration, for example, has used expert
systems to replace manuals and old-
fashioned dumb databases. The cor-
poration is presently automating manu-
facturing and assembly.

Other papers describe several appli-
cations that include knowledge-based
systems,  expert systems, natural-lan-
guage interfaces, advisory systems,
robotics, and intelligent database
software.

This is no easy task. For a computer
to interact with you it must be able to
solve problems. answer questions, and
recognize and respond to misconcep-
tions. According to the authors of
Chapter 12, Webber and Finin, there are
four discernible types of user miscon-
ceptions: one, “that something exists”;
two, “that something can participate in
some relation”; three, a misconception
about an object’s type; and four, “that
some event can occur” Further, there
are times when eventhe user does not
know how to answer or what informa-
tion to supply. In these cases, the inter-
active process requires that the systems
extractfrom the user the required data.
“Without these capabilities.” Webber
and Finin claim, “interactive problem-
solving systems will never be more than
laboratory toys”

A CERTAIN FUTURE

Yet every discussion of Al should in-
clude some guesses about the future,
The editor, Reitman, sees an increasing
amount of Al software houses backed
by venture capital from various sources.
In the long run, Al is building and will
continue to market software because
certain professionals can benefit from
it. "If there is a population of people
who regularly buy knowledge or who
could buy knowledge to avoid costly
problems or who routinely perform
tedious knowledge-based inference in
their work, conjecture is that a commen-

wwWwW americanradiohistorv com

surate knowledge system product would
appeal to that market,’

The opinions and stylistic problems in
this book call for the reader to forgive
these authors, because they are ex-
plorers of a new galaxy. Some of them
will undoubtedly find more oil and cop-
per, diagnose more diseases. invest
wisely in the stock market, or maybe
even win a space war.

AUDIENCE

This book would help someone setting
up an artificial language department in
a company. preparing to buy an Al
product, and preparing to hire an Al
consultant. A venture capitalist ponder-
ing an investment in Al would make a
better transaction after reading this
book. Someone planning to perform Al
consulting, programming. or related
work would do well to read Reitman. A
professor teaching Al might hesitate to
assign this book because of the price,
but it will probably be on reserve in
many libraries.

The contributors are all established
experts. Reitman himself has drawn con-
clusions for readers to entertain about
Al He started 1983 teaching at NYU
Graduate School of Business Adminis-
tration. He organized or helped
organize a conference on Al. The con-
ference was a hit. Reitman got an offer
he could not refuse. He now works for
Bolt Beranek and Newman Inc., of Cam-
bridge. Massachusetts, one of the more
successfull Al firms and contractor for
the Navy and DARPA (Defense Ad-
vanced Research Projects Agency).

Reitman considers that people con-
sidering incorporating Al in their firms
encounter two obstacles. He has at-
tempted to address the first with the
symposium proceedings, namely, “figur-
ing out what Al is” The second matter
takes more grappling: determining how
a firm should apply Al. Because no two
firms are alike, each one must decide
on its specific expectations, answering
questions such as: Do you want to im-
plement Al for marketing or productiv-
ity? Will you design your applications
or rent them? How far do you want this
new implementation to extend?

Reitman suggests the next steps after
symposia are books and articles; semi-
nars: consultants: product, service, and
development firms: demonstrations; in-

(continued)


www.americanradiohistory.com

REPORT ON NEW PERIPHERAL HARDWARE:

CHOOSING A

The “Second Serial
Hardware Decision’...

Once you’ve selected the right
serial printer or modem for your
Apple* system, your hardware
decisions are over for a while.
Right?

Wrong, of course! You still
have to decide on an interface
card. This “second serial hard-
ware decision” is an important
one—one made much simpler

SERIALL Printer/Modem Interface

by SerRIALL™ the new serial
interface for Apple computers.
At a significantly lower cost
than Apple’s own serial card
—$159.00 vs $195.00—sERIALL
gives you a bunch more
features. Practical, everyday
features, not useless extras.

See us at
NCC '84
Booth D3100!

Circle 248 on inquiry card.

For one, SerlALL is the only
interface that provides graphics
capabilities for serial printers
including Apple’s new dot
matrix Imagewriter™

Graphics capabilities
for serial printers

-
(5=

SERIALL also offers 27 easy
commands for text formatting
and screen dumps, making it
the most intelligent serial
interface you can use with an
Apple.

Equally important, SeERIALL

gives you complete communica-

tions interfacing capability. You

can use it for modems or in the

special terminal mode for

timesharing and talking to other

computers.

In fact, SERIALL completely
emulates the Apple serial card
as a communications interface.

SERIAL INTERFACE FOR
YOUR APPLE COMPUTER.

No additional software or hard-
ware modification is required.

Finally, consider the quality.
SeRlALL’s five-year warranty is
proof that this interface is built
to work long and hard. No
other serial card is backed by a
guarantee like this.

After comparing SeRIALL
feature-for-feature with other
serial interface products, we
think you'll agree—seRIALL truly
is the Do-It-All serial card for
Apple computers.

Available from Practical
Peripherals—makers of
MICROBUFFER™ PROCLOCK™
PRINTERFACE™ and GRAPHICARD™

*Apple and Imagewriter are registered trademarks of Apple Computers, Inc.
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31245 La Baya Dr., Westlake Village, CA 91362  (818) 991-8200 « TWX 910-336-5431
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"A Jigle In There?
Help Is Here:

ETTs
Office Management System

If your office has a way of getting
overgrown with bulging files and
paperwork, here at last is a clear cut
way back to civilization.

The ETI Office Management System
is an integrated office software program

that is easy to use
and easy 1o adapt to $9995
your needs. And at
only $99.95, you don't have to be a big
game hunter to afford it.

Whether it's used for file management,
word processing, forms design or
generating reports, the ETI Office

Management System is easy to
operate. By using the built-in prompts
and instructional guides, anyone in the
office can become productive in
minutes, without overheating their pith
helmet.

And, the Office Management
System grows with your needs. Its
flexibility is limited only by the specific
needs of your office.

To find out more about the flexible,
easy-to-use and inexpensive ETI
Office Management System, use our
reply number or phone or write ETI.

(Oocammnl | 51184 5.1184 05
[Form 1 BENmMene 12
[FLEDAT |

Saary History

ALSO FROM ETI

Project Control Structured Development

System $295.00 Syslem $4995
Personnel System Micro-Reminder
$95.00 352995

OFFICE
MANAGEMENT

E I SYSTEM
ETI e 5848 EXECUTIVE DRIVE
LANSING. M| 48310 e (517) 887-2480

Requrres 1BM Personal Computer 128K of RAM. monochrome dispiay. one disk drive. PC-DOS
IBM and PC-DOS are trademarks of International Business Machines

Price subject 10 Change withoul nolice

BOOK REVIEWS
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house projects; cost; availability; and
management style.

THE CONTROVERSY

“A rule-based approach may encourage
a false sense of security in capturing ex-
pertise.” we are told. This book both
warns where the pitfalls are as well as
brags about the successes of Al

Coping with uncertainty is a concern
shared by many. This book explains how
some Al products have succeeded in
coping better than any intuitive devices
we have used in the past.

In the last chapter Reitman warns of
the shortcomings of Al. Apparently. it
has not yet lived up to the promise of
its academic acolytes.

Questions about natural language and
artificial intelligence seldom produce
crisp answers. (To speculate, UFO
reports began about the same time as
Al research.) Some interesting results
have been achieved; books come out;
conferences are held. But people in
business are left with the feeling that the
shortage of substantial answers can be
expensive. Other reports on Al can also
be expensive, but this book is one of
a kind and may help defer costly
errors. @

Michael O'Neill (2227 Dwight Way #4,
Berkeley. CA 94704) is interested in mathe-
matics. electronics, and music.

E. Francis Avila (POB 401, Auburn. CA
95603) is director of communications at Litton
Engineering Labs in Grass Valley. California.

Irene Pasternack is managing director of Spe-
cialized Systems Consultants (POB 7, North-
gate Station. Seattle. WA 98125) and teaches
UNIX seminars. She is also Chairperson of the
Seattle Area UNIX Users Group.

Hunter Alexander (4520 King St. #404, Alex-
andria. VA 22302, (703) 820-8304) is
BYTE's Washington correspondent whose in-
terest in Al is supplemented by past experience
as a researcher in the Office of Naval Intel-
ligence. He was also a consultant on defense and
translator of technical Russian material.

« BYTE is always looking for qualified book reviewers. «
Submit queries and proposals accompanied by a
¢ resume. writing samples. or a list of computer-related 3
< interests and expertise to Book Review Editor. POB &

$ 372, Hancock. NH 03449, :
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WE MADE IT POWERFUL..
BUT WE KEPT IT SIMPLE.

Until now, IBM PC users looking for a data base manager had to make an unappe-
tizing choice: Multifile systems so powerful they're difficult to use. Or single file systems so
simple they can’t be used to do much.

Until we cooked up Power-base™

Power-base is the only multifile data base manager powerful enough to get the job
done, yet simple enough to be mastered in one sitting. Even if you've never used a computer.
There are no languages to learn, no commands to memorize. To tell Power-base
what you want, simply keep choosing from the menu which never goes away, yet never gets
in the way. To make a change, simply make another choice. And the unique DataZOOM™
gives you the power to move rapidly from file to file, right to the piece of information youneed.
Software Digest awarded Power-base the highest “overall evaluation” after testing
twenty IBM PC data management programs for the March 1984 issue of The Ratings Newsletter.
It's hard to make a simpler choice than Power-base.
Especially witha suggestedretail price so easy todigest: $395. = R
Get a taste of Power-base for yourself. For a pnmr' bqse
demonstration copy, send us $10. It's refundable when you

with datazamm®

purchase Power-base at your local participating ComputerLand or other authorized dealer.
Powerbase Systems, Inc., (Dept. A), 12 West 37th St., NY, NY 10018. (212) 947-3590.

Requires 256K [or either 1BM PC with 2 drives or XT and compatibles.
1BM Personal Computer and 1BM PC are registered trademarks of the IBM Corporation.

Circle 247 on inquiry card.
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Power-base and DataZ OOMare
wademarks of Powerbase Systems, Inc.
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E-V-ENT

QUEUE

July 1984

® C. UNIX COURSES

Courses in C Language and
UNIX. Concord. MA. Somers
Point. NI. and College Park. MD.
Theee five-day courses are of-
fered: "C Programming Work-
shop™ “Advanced C Topics
Seminar.” and "UNIX Work-
shop” Contact loan Hall. Plum
Hall Inc.. | Spruce Ave. Cardiff.
NI 08232. (609] 927-3770.
Ify-August

©® DATABASE SEMINARS
SoftwareBanc Seminars. various
sites in the US. and Canada.
Such seminars as “Problem
Solving with 1-2-3° "dBASE "
and “Exploring UNIX™ are
planned. Contact SoftwareBanc

nc.. 661 Massachusetts Ave. Ar-

lington. MA 02174, (800) 45I-
2502: in Massachusetts. (6171
641124, July=Asugust

® DBM SEMINARS

Digital Consulting Assoclates
Classes and Seminars. various
sites in the U.S. Seminars and
classes on information centers.
database administration. and
other microcomputer topics.
Contact Digital Consulting Asso-
clates Inc. 339 Salem St. Wake-
field. MA 01880. (617) 246-4850.
Tuy-August

©® ENGINEERING SUMMER
CONFERENCES. Chrysler
Center. North Campus. Univer-
sity of Michigan. Ann Arbor.
Topics include aerospace.
chemical. electrical. nuclear.
marine. metallurgical mechan-
icallatomotive. industrial and
computer. information. and con-
trol engineering. Fees range
from $450 to $1000. depending
on course length. Contact
Engineering Summer Con.
ferences. 200 Cheysler Center—
North Campus. University of
Michigan. Ann Arbor. MI 48109.
(3131 764-8490. July-August

® WORKSHOPS FOR
EDUCATORS. Compuworkshops
Computer Seminars for Fduca-
tors, various locations in Califor-
nia. Among the seminars of-
fered are "Designing Edu-
cational Courseware™ “Com-

94 BYTE - JULY 1984

puter Literacy for Educators.
and "How to Set Up a
Computer-Based Education Pro-
@am in Your School or District”
Each course is $50. Comtact
Compukids of Seal Beach.
Rossmoor Shopping Center.
12385 Seal Beach Bivd.. Sed
Beach. CA 90740. (213]
430-7226: in West Los Angeles.
(2131 473-8002: in larzana. (213)
343-4008: and in Rancho Ber-
nardofSan Diego. (619} 451-1742.
Tuy—Patgust

©® DEC SEMINARS

Technical and Management
Seminars for Professionals. vari-
ous sites in the US. Subject
areas: system-performance man-
agement. networking. personal
computing. applications design
and programming. real-time ap-
plications design. and manage-
ment development. On-site
seminars can be arranged. Con-
tact Educational Services, Semi
nar Programs BUG/E 58. Digital
Equipment Corp.. 12 Crosby Or.,
Bedford. MA 01730. (617) 276
4949. hily=September

©® EFFICIENT COMPUTING
TECHNIQUES. Microcomputers:
Rechniques for Improving Your
Computer Efficiency. valley Inn
and Tavern. Waterville Valley.
NH. Four intensive two-day
seminars: “Microcomputers: Pro-
gramming in BASIC™ “Introduc-
tion to VisiCak.” "Micro
Database Applications” and
“Engineering and 8

and Decision Support.” “Per-
sonal Computers for Sales and
Marketing Professionals.” and
many others. Fees range from
$225 to $595. In-house pro-
ams can be organized. Con-
tact Joan Merrick. University
Seminar Center. Suite 415. 850
Boytston St.. Chestaut Hill. MA
02167. (6171 738-5020.
Iuly=September

©® RAINBOW SEMINARS
AllHands-On. Boston. MA.
Chicago. IL. New York City. and
San Francisco. CA. A series of
applications seminars featuring
the DEC Rainbow 100. Contact
Carof Ericson. BUO/ESO. Educa-
tional Services. Digital Equip-
ment Corp. 12 Crosby Or.. Bed-
ford. MA 01730, (617} 276-4572.
Iuly=September

©® HIGHTECH TUTORIALS
Tutorial Short Courses from
Heliman Associates. London.
England. and various sites in
the US. Among the courses of-
fered are "VLSI Design” Digita
Control” and “Error Correction.
Fees are generally $895. Con-
tact Heliman Associates Inc..
Suite 300. 299 California Ave.
Palo Aho. CA 94306. (415)
328-4091. luly-October

©® PROFESSIONAL EDUCATION
Seminars from the Institute for
Professional Education. various
sites in the US. Programs in

statistics. simula-

Applications” uition is $495. or
$679 with meals and lodging.
Contact New Hampshire Col-
lege. Resource Center, 2500
North River Rd.. Manchester,
NH 03104, (603] 668-22I1. ext
175. luly=September

® MANAGERIAL SEMINARS
Computer Competence Semi-
nars. Boston University Metro-
politan College. Boston. MA. A
series of hands-on presentations
taidored for managers who know
little or nothing about com-
puters and for those who wish
to sharpen ther computing
skills. On the docket are “PCs
for Improving Financial Analysls

tion and modeling. personal
computers. and computer
science. Contact the Institute for
Professional Education, POB
756. Arlington, VA 22216, (703}
$27-8700. luly-December

® NCC

The 1984 National Computer
Conference=NCC. Convention
Center. Las Vegas. NV. Profes-
sional-development seminars.
more than 650 exhibits. and
nearly 100 technical sessions.
Contact the American Federa-
tion of Information Processing
Societies Inc.. 1899 Preston
White Or. Resion. VA 22091,
(703] 620-8926. luly 9-12

WWW americanradiohistorv.com

® FIBER-OPTIC METHODS
Fiber and integrated Optics. San
Diego. CA. Cowrse topics:
single- and multimode fiber
cabling. photo detectors. re-
ceiver and repeater technology.
and optical-fiber sensors. The
fee is $875. Contact Continuing
Engineering Education. George
Washington University. Washing-
ton. DC 20052. (800) 424-9773;
in the District of Columbia.
(202} 676-6106. july 9-13

©® SPECIAL EDUCATION
INSTITUTE. Microcomputers in
Special Education: Bday's Chal
lenge. Lesley College. Cam-
bridge. MA. Subjects: Logo
software evaluation. administra-
tive applications. and model
programs. Bchnical expertise
not required. Contact loy Nikkel
Lesley College. 29 Everett St
Cambridge. MA 02238. (617)
868-9600. July 16-20

® SIMULATION CONFERENCE
Summer Computer Sinwlation
Conference—SCSC '84. Copley
Plaza Hotel. Boston. MA. Tech-
nical sessions. papers. panel
discussions. exhibits. and
tutorials. Contact Charles Pratt.
Simulation Councils Inc. POB
2228. La lolla. CA 92038. (619}
459-3888. July 23-25

©® SIGGRAPH

ACM SIGGRAPH °84. Minne-
apolis. MN. Technical papers.
panel discussions. a design
show. film and video presenta-
tions. and nearly 30 courses
Contact SIGCRAPH ‘84 Confer-
ence Office. 111 East Wacker
Dr. Chicaga 1L 60601. (312]
644-6610. huly 23-27

©® INTERFACING TIPS FOR
TEACHERS. Microcomputer-
based Instrumentation for
Schools. Middletown. OH. An
introductory. hands-on workshop
for college and secondary
teachers. Contact Bl Rouse. 301
McGuffey Hall. Miami University.
Oxford. OH 45056. (513} 529-
214). Iy 23-August 2

(continued)
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DIMENSION.
THE MOST POWERFUL,
MOST COMPATIBLE
PERSONAL COMPUTER
YOU CAN BUY.

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

The Dimension 68000 Professional
Personal Computer does it all, b actu-
ally contains the microprocessors found d- —
in all of today’s popular personal com- - lmEHSlnn
puters. And a dramatic innovation -‘fw
creates the environment that lets these -
systems function merely by plugging in
the software.

Add to this the incredible power of a
32 bie MC68000 microprocessor with
up to 16 megabytes of random access
memory.

Dimension has the power of a main-
frame at a personal computer price. 1t's
obviously the best value you can find.
For more information ask vour deater or
call us at (210 630-2562 for the name of
vour nearest dealer,

-
dimension”

.1"',68000

A product of
Micro Craft Corporation
47 Irving Blvd.. Suite 241
Dallas. Texas 75247, © 1983

Circle 211 on inquiry card.

(CRT not included)

Apple s aregistered rademark of Apple ('umpulu Inc D IBNM s aregistered trademark of Tuternational Business Machines Covporation; TRS-R0 is o
registered trademark of Radio Shack. o Budy Corporation company: UNIN is a rademark of Bell Laboratories. lie.: CP-M s registered trademark of
Digital Research Corporanon. DEALER JINQUIRIESINVITED
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LMC’s 32-bit MegaMicro provides mainframe

or super-minicomputer performance at prices com-
petitive with today’s far less powerful 8- and 16-bit
microcomputers. This is made possible by use of
the next generation of logic chips—the National
Semiconductor 16000-series. LMC MegaMicros
incorporate: the NS16032 central processing unit
whichhastrue 32-bitinternal logic and internal data
path configured on the IEEE 796 multibus;
demand-paged virtual memoryimplemented in
hardware; and hardware 64-bit double-precision
floating-point arithmetic.

The LMCMegaMicrois supplied with HCR’s
UNITY* which is a full implementation of UNIX**
and includes the Berkeley 4.1 enhancements to
take advantage of demand-paged virtual memory.
Also included are C and FORTRAN. ‘Typical multi-
user systems with 33 megs. of fast (30 ms. average
access time) winchester disk storage, a half meg.
of RAM, virtual memory, hardware floating-point
arithmetic, UNIX, C, and FORTRAN 77 are avail-
able for $20,000 (and even less with quantity or
OEM discounts).

* UNITYis a Trademark of Human Computing Resources.
“*UNIX is a Trademark of Bell Lahoratories.

LMC MegaMicros The Logical Alternative™

IMD

The Logical MicroComputer Company
4200 W. Diversey, Chicago, IL 60639(312) 282.9667

MaanoN

A member of The Marmon Group of companies
96 BYTE * [ULY 1984
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Circle 187 on inquiry card.

® HEATH/ZENITH USERS MEET
International Heath/Zenith Users’
Group Conference, Pheasant
Run Resort. St. Charles. IL. Con-
tact the Heath Users” Group,
Hilltop Rd., St. Joseph, MI
49085, (616) 982-3463.

July 27-29

@® MICROS IN EDUCATION
Stanford Institute on Microcom-
puters in Education, Stanford
University. Stanford, CA. An in-
tensive session that provides
the background necessary to
serve as a school or district
resource person. Hands-on pro-
gramming, word processing. and
administrative computing. Con-
tact Stanford Institute on
Microcomputers in Education.
POB K. Stanford, CA 94305,
(415) 322-4640. July 30-August 31

@ WORKSTATION IN OFFICE
EXPLAINED, Software and
Hardware for Interactive
Workstations, Washington, DC.
Demonstrates how to solve
business problems by using
distributed information systems.
The design. operations, com-
ponents, and possible results of
a communications workstation
will be explored. Tiition: $695.
Contact Continuing Engineering
Education, George Washington
University. Washington, DC
20052, (800) 424-9773; in the
District of Columbia, (202)
676-6106. July 30-August |

@® ROBOTICS STRATEGIES
Robot Manipulators, Computer
Vision, and Automated
Assembly. Massachusetts In-
stitute of Technology. Cam-
bridge. This short course em-
phasizes ways of developing
strategies for solving such
robotic problems as sensing.
spatial reasoning., and manipula-
tion. Existing industrial robots
and binary-vision systems will
be covered. Contact the Direc-
tor of the Summer Session,
Room E19-356, MIT. Cambridge.
MA 02139, July 30-August 3

August 1984

@® SME CONFERENCES &
EXPOS, Conferences and Ex-
positions from the Society of
Manufacturing Engineers, vari-
ous sites in the US. and around
the world. A calendar is avail-
able. Contact the Public Rela-
tions Department. Society of

wwWw americanradiohistorvy com

Manufacturing Engineers, One
SME Dr., POB 930, Dearborn,
MI 48121, (313) 271-0777. August

@ SCHOOL COMPUTER
COORDINATORS, The Comput-
er: Extension of the Human
Mind. Center for Advanced
Technology in Education, Uni-
versity of Oregon, Eugene. For
individuals responsible for the
use of computers and emerging
technologies at the school and
district levels. Pre- and post-
conference workshops. Registra-
tion is $95. Contact Summer
Conference Office, College of
Education, University of Ore-
gon, Eugene. OR 97403.

August 1-3

@® SHOW FOR TARHEELS

Great Southern Computer Show.
Civic Center, Charlotte, NC.
Hardware, software, peripherals,
and accessories for the home
and office. Seminars and work-
shops. Contact Great Southern
Computer Shows, POB 655,
Jacksonville, FL 32201. (904)
356-1044. August 2—4

@ HOME AND OFFICE

The First Annual Tampa Bay
Computer Show & Office Equip-
ment Exposition, Curtis Hixon
Convention Center, Tampa. FL.
Hardware, software, accessories.
and peripherals for industry and
home. Contact CompuShows
Inc.. POB 3315, Annapolis, MD
21403. (800) 368-2066: in An-
napolis, (301) 263-8044; in
Baltimore, 269-7694: in the
District of Columbia, 261-1047.
August 2-5

@ Al INVESTIGATED

The National Conference on Ar-
tificial Intelligence, Performing
Arts Center, University of Texas,
Austin. Seminars, exhibits, and
panel discussions. Registration
for American Association for
Artificial Intelligence {AAA)
members is $100; nonmembers
pay S$140. Contact Claudia C.
Mazzetti, AAAI 445 Burgess
Dr. Menlo Park, CA 94025,
(415) 328-3123. August 6-10

@® COMPUTERS IN ENGINEER-
ING, The 1984 ASME Interna-
tional Computers in Engineering
Conference and Exhibit, Hilton
Hotel, Las Vegas, NV. More than
60 panel discussions and paper
sessions. Product exhibits. Con-
tact American Society of Me-

chanical Engineers, 345 East
(continued)
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If you've been “patient” with slow
disk drives for too long, SemiDisk
will relieve your suffering.

Fast-acting.

The SemiDisk, a super-fast disk
emulator, stores and rétrieves data
much faster than either a floppy or
hard disk. This is especially useful
with programs such as editors,
assemblers, compilers, spelling
checkers, and large capacity data
base managers.

Easy to apply.

Installation is as easy as plugging
the SemiDisk into an empty slot of
your computer, booting up
normally, and running the
installation software provided. No
assembly language programming is
required.

Comes in regular
and extra-strength.

SemiDisk I is the standard model
for S-100, for use with CP/M® 2.2,
SemiDisk II is just as €asy to use,

s\m

and offers extra speed and
flexibility for custom S-100
applications. There are also
SemiDisks for TRS-80 Model 11, IBM
PC, and Epson QX10.

Contains gentle buffers.

CP/M®80 installation software
includes SemiSpool, which
temporarily stores print data in the
SemiDisk, and continuously feeds
the printer as it becomes ready for
data. This buffering action allows the
computer to be ready for other uses
immediately after issuing a print
command, while the printer is
printing.

No blackouts: A cure
. for emulator amnesia.

The optional Battery Backup Unit
(BBU) plugs into the SemiDisk, and
supplies power even when the
computer is off. It contains a battery
which keeps the data alive during
prolonged power outages of four
hours or more.

Stops head-aches.

Unlike a hard disk, which can.
‘crash’ its head on the rapidly
rotating disk surface, and a floppy,
which grinds the disk constantly, the
SemiDisk has no moving parts to
break or wear out. No buzzing,
clicking, grinding, or other noise.
Just ultra-fast, silent data transfer.

Won't bruise your wallet.

And now the really good news!
SemiDisk’s price won't raise your
blood pressure.

512K IMbyte
SemiDisk I, S-100 $995 $1795
SemiDisk II, $-100 $1245 $2095
SemiDisk, TRS-80 Il $995 $1795
SemiDisk, IBM PC $945 $1795

SemiDisk, Epson QX10 $995

SEMIDISK

SemiDisk Systems, Inc.
P.O. Box GG, Beaverton, Oregon 97075

503-642-3100

Call 503-646-5510 for CHBS/NW and 503-775-4838 for CBBS/PCS, both SemiDisk-cquipped computer bulletin boards (300/1200 baud).
SemiDisk. SemiSpool trademarks of SemiDisk Systems. CP/M trademark of Digital Research.
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To help you communicate more clearly.
To make tough subjects easy. To make work
go faster. To visualize, really visualize what
you have in mind.

Pictures of yourideas.Produced by Mindset™
A new breed of hardware that gives you the
next generation of mouse-driven graphic

intel's true 16-bit 80186 microprocessor. Two custom VLSI
processors for high speed, high resolution bit-mapped graph-
ics from 320 x 200 pixels in 16 colors. Runs Lumena™ and
other professional graphic design programs, IBM PC soft-
ware, and the next generation of icon-based, mouse-driven,
windowed software.

18M is a registered trademark of International Business Machines Corporation. Lumena
is a trademark of Time Arts.

98 BYTE * JULY 1984
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UGHT
TURES.

power today. More impressive graphics than  Always goes with the idea flow.

any we could show you on this page. Mindset's price? About one-third less than
You can draw ideas. You can plot and an IBM PC.

rotate dimensional designs. Even change Bring us the programs you're using today,

their perspective. Try them on Mindset. Watch your ideas pop
You can create charts, diagrams and on the screen the way they come to your

layouts with brilliant clarity from Mindset's mind. Quickly. Completely. Your ideas never

palette of 512 colors. looked so good. So fast.

Mindset works, thinks and plays as fast as Call 1-800-447-4700 for your nearest
your mind. It runs IBM® PC software at blaz- Mindset dealer.

ing speed. Never puts your mind on hold. Mindset: The possibilities are endless.

INTRODUCING MINDSET

Mindset Corporation, 617 North Mary, Sunnyvate, California 94086
Circle 227 on inquiry card. JULY 1984 * BYTE 99
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Main/Frames

Main/Frgmes

70 M

from

$175

* 70 Models of Enclosures

* Assembled and tested

* Quasi-Coax Motherboards
* Power Supply - :

*» Card cage and guides ‘a', ]

* Fan, line, cord, fuse, power
& reset switches

Wow!

| V4

> “"

~§275

8" Disc Enclosure s

§370 T _
Slim Line 8" Floppy Maln/Frame

Pakt
Write or call for our
brochure which includes our
application note:
“Making micros ,better than
any ol' box computer’

INTEGRAND 789

8620 Roosevelt Ave. ¢ Visalia, CA 93291
2091651-1203

We accept BankAmericard/Visa
and MasterCharge

100 BYTE - JULY 1984 Circle

MORE BANG
FOR THE BUCK

Free Fakt

EVENT QUEUE

4

odels!
47th St.. New York. NY 10017.
[212) 705-7100. August 12-16

@ MICROS & VOC EDUCATION
Microcomputers and High Tech-
nology in Vocational Education
Conference, Vocational Studies
'y Center, University of Wisconsin.
Madison. Concurrent sessions.
formal classes. presentations.
speeches. and videotaped pro-
grams. Preregistration fee is
$55. or $65 at the door. Con-
tact Dr. Judith Rodenstein, 964
Educational Sciences Building.
University of Wisconsin. 1025
West Johnson St.. Madison. WI
53706, (608) 263-4367.

August 13-16

@® COMPUTERS AND BIOLOGY
The Fourth Annual Notre Dame
Short Course Series: Computers
in Biology. University of Notre
Dame. Notre Dame. IN. Three
concurrent short courses: “Com-
puters in Bioeducation.” "Micro-
computers in Classroom and La-
boratory.” and “Computerized
Data Analysis in Biological Re-
search.” Technical expertise is
not required. ‘luition is $450.
Contact Theodore ]. Crovello,
Biocomputing Short Course
Coordinator. Department of
Biology. University of Notre
Dame. Notre Dame. IN 46556.
(219) 239-7496. August 13-17

@ COMPUTING IN SCHOOLS
The Third Annual Harvard In-
stitute on Computing in
Schools. Harvard Graduate
School of Education. Cam-
bridge. MA. Designed for
educators and administrators.
Software demonstrations and
group discussions will be
featured. Prior computer ex-
perience not required. Contact
Institute on Computing in
Schools. Programs in Profes-
sional Education. Harvard
Graduate School of Education.
339 Gutman Library. Cambridge.
MA 02138. (617) 495-3572.

August 13-17
Catalog

m

'ml S ..

® PROGRAM COMPUTER
GAMES, Programming Games
on Computers. Salzburg Inn,
Stowe. VT. Presented by Monty
Newborn and David Levy.
computer-game experts. this
course is designed to show you
# how to program a computer to

play chess. bridge. othello.

checkers. and blackjack. Ability
’ to program in BASIC. FORTRAN.
or Pascal is advised. The fee is
$550. Contact Dr. Monty

158 on inquiry card.
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Newborn. 4874 Westmount Ave..
Westmount. Quebec H3Y [Y].
Canada. or call (514) 481-1766.
August 13-17

® COMPUTERS. GRAPHICS.
AND BUILDING. Computers/
Graphics in the Building
Process—BP ‘84, Embarcadero
Center. Hyatt Regency San Fran-
cisco. CA. Exhibit of equipment
and services. tutorials. and
technical sessions exploring the
theme “The Building Process in
Transition.” Contact Conference
Director, BP "84. Suite 333.
2033 M St. NW, Washington. DC
20036. (202) 775-9556.

August 19-23

® ADA COURSE. Hands-On Pro-
gramming in Ada Washington.
DC. Upon completion students
will be able to design. code.
and test Ada programs in an in-
teractive environment. Enroll-
ment is limited to individuals
with programming experience in
at least one high-level language.
The fee is $875. Contact Conti-
nuing Engineering Education,
George Washington University.
Washington. DC 20052, (800)
424-9773: in the District of Col-
umbia, (202) 676-6106.

August 20-24

® PROGRAM COMPUTER
GAMES. Programming Games
on Computers. Salzburg Inn.
Stowe, VT. See August 13-17.
August 20-24

® COMPUTERFEST/HAMFEST
The Central Pennsylvania
Repeater Association Eleventh
Annual Hamfest/Computerfest.
Hershey. PA Indoor dealer and
flea-market areas Registration is
$3. Children and spouses free.
Contact Timothy R Fanus.
WB3DNA. 6140 Chambers Hill
Rd.. Harrisburg, PA 17111. (717)
564-0897 (noon to 8 p.m.).
August 26

@ INFO CENTER CONFERENCE
Information Center Conference
and Exposition, Sheraton
Boston and Hynes Auditorium.
Boston. MA. More than 60
educational sessions on hard-
ware. software. and organiza-
tional topics of interest to
information-center managers will
be featured. Contact Warren/
Weingarten Publications. 38
Chauncy St.. Boston, MA 02111.
(617) 542-0146. August 26-30
(continued)
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Better Business

BA

Finally! A BASIC compiler that
means business.

Microsoft® Business BASIC
Compiler allows you to create pro-
fessional applications for MS*DOS
systemns that are so fast your users
will never know they were written
in BASIC.

Because the compiler produces
native code, your software will run
three to ten times faster than the
same interpreted programs.

But speed isn't everything. Micro-
soft’s Business BASIC also has busi-

MICRESOFT, ness savvy.

The High Performance Software Based on the
de facto standard Microsoft BASIC,

it includes a rich set of extensions:

Decimal floating point arith-
metic (14-digit precision-BCD
format) for extremely accurate
dollars and cents calculations.

Two types of arrays provide
maximum program flexibility:
static arrays for speed, dynamic
arrays for expandability.

Over twenty string handling
functions provide sophisticated
character manipulation capa-

*Price exclusive of handling and Washingron State

www.americanradiohistorv.com

sales ta
Microsoft is a registered trademark and MS is a crademark of Microsoft Corporation

X,

bilities. Strings can be up to
32K bytes.

Multi-line functions and sub-
programs allow you to define
routines with local or globally
defined variables.

Separate module compilation
means complex programs can be
broken down into smaller units.
Coupling multiple modules
together permits creation of very
large programs, up to one megabyte.

Call 800-426-9400 to order
the better Business BASIC.
$600%

In Washington State, call 206-
828-8088. Ask for operator A5,
who will rush you your order,
send you more information, or
give you the name of your nearest
dealer to see Microsoft Business

BASIC in action.
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LOOK NO FURTHER!
we'll get you low

EVENT QUEUE

® PCB TECHNICAL SEMINAR

prices and fast
sevice, or else!

Circle 17 on inquiry card.

ALPHA OMEGA

COMPUTER PRODUCTS

COMPUTERS

TAVA PC |IBM Compatible, 128K,
3-320K Drives, Parallel Port,
MR OO O T LEL $1989

SANYO MBC 555 w/software 1049

SANYO MBC 555-2 w/software1420

IBM PC 64K, 2-320K Drives,

Color Graphics Board,
DOS 2.1, Amdek 300G . ...2669

DISKETTES

SCOTCH3M SSDD ......... $23
MAXELL MD2DSDD . ........ 39
PRINTERS

C. ITOH 8510 P. 120 cps . . .SAVE
EPSON FX80 160 cps ......$495
EPSON FX100 160 cps ...... 695
OKIDATA Microline 92 160 cps425
OKIDATA Microline 93 160 cps699

BMC BX-80 Printer .. ... ..... 259
GEMINI 10X 120 cps ........ 275
GEMINI 15X 120 cps ........ 409
NEC 3550 35cps LUQ . ... .. SAVE
JUKI 6100 L/Q 18 cps .. ... .. 445
C.ITOHF-1040cps ....... 1075

HAYES Smartmodem 1200 ...482
HAYES Smartmodem 12008 . .425
HAYES Micromodem lle. .. ... 249
ANCHOR A. Mark | 300 Baud . .81
ANCHOR A. Mark XI 300/1200 269

MONITORS
TAXAN 12" Amber. . .. .$115
GORILLA 12" Green .. ... ...85
AMDEK 310A for IBM PC ... .169
AMDEK 300G 12" Green ... .. 135
AMDEK 300A 12" Amber. . ... 145
AMDEK Color 1 13" . ..... ... 305
PRINCETON HX-12 RGB . . . .. 495
BMC 13" Color . ............ 219

APPLE PERIPHERALS
& SOFTWARE

VIDEX Videoterm 80C

wisoftswitch . . .
VIDEX Ultraterm ... ......... 279
MICROSOFT 16K RAMcard . . . .69
MICROSOFT 280 Softcard . . ..245
MICROSOFT Premium Pack . .479
MICROSOFT Premium Softcard

| eI ...34

wn

PROMETHIUS /2 Height Drives195
WIZARD IPI Parallel Interface . .75
PROMETHIUS Versacard. . ... 149
EPS Keyboard
KENSINGTON Systemsaver . . . .68
COOL & TIME (fan, surge, clock)75

KOALAPad ................ 93
PFS Filing System .. ......... 81
PES Repont « sxsn sk canssns. .. 81
DBasell......... AP 1> L)
WOnAStal i s fiee ek oo b 249
Home Accountant ... ...... SAVE
MAUIRIAN ., o pposs s ssnnes 165
DB Master Version4 ..... ... 249
DB Utility 1or2 ............. 95
Magic Window Il . ...... ... .. 109
T 29
Choplifter . .. .......... Hae25
ZOMAINIING & & Ek b a2 a L o a0 28
T AR < P~ 39
Sublogic Pinball . ... .. .27
IBM PERIPHERALS
& SOFTWARE

TANDON TM100-2 360K ... .$219
PANASONIC %2 Height 360K
PR 444 4HREE = b exnan 179
MICROSOFT Mouse . .
QUADRAM Quadboard w/64K . 269

QUADRAM Quadlink. .. .. .. SAVE
QUADRAM Quadcolor | ...... 209
64K RAM Kit 200 ns. .. ... ..55
AST 6-packplus . . .......... 279
STB w/64K clock, par, serial,

ame ..... [ —— 295
HAYES Mach Il Joystick. . ..... 35

MAYNARD Int. 10MB Hard Disk999

rBASE ... .. e ee.......289
Home Accountant + .. SAVE
Multimate . . . ... wOn | e - 0 - 329
PFS Filing System . .......... 89
LB T YT — 81
LGtUS IF2:3kk r » 5 5.abm 8 manmas 319
DBasell................... 389
Friday. .. .. .............. 189
VVORASYAN - o s o = mrcra sl 259
Wordstar Propack w/Mailmrg,
TN, .. ove o) envenay 349
Multiplan . ........ ... ... 165
Flight Simulator . ............. 33
Deadline. . .......... .38
2@ TS L R P e e e e e 28

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

@19345-4422 |
4847 La Montana Circle, Tarzana, CA 91356

Aflproducts are infactory sealed packages. We guarantee allilemsfor 30 days Within ihis period. defective meschandise refurns mus!
be accompanied by RMA number. Allother returns wil be subjec! 1aa 10% restocking fee For prepad orders there willbe a %
shipping charge: 5% for UPS Blve Labe!; $5.00 minimum: all orders outside U.S. a1 15% shépping. There will be an add<ional $4 00
surcharge an C.0.D. orders. Cashor Cashiers Sheck & requred on C.0.D. orders. Calit sesidents add 6.5% sales tax. Prices subjec! to

change wilhout nofce

The 1984 Printed Circuit Fabri-
cation Technical Seminar. Bos-
ton. MA. Contact Donna
Esposito. PMS Industries. 625
Sims Industrial Blvd.. Alpharetta.
GA 30201. (404) 475-1818.
August 27-29

@® EUROMICRO

The Tenth Annual Euromicro
Symposium—Euromicro 84.
Copenhagen. Denmark. One of
the largest European computer
events, Euromicro features
speeches. tutorials. and
technical sessions. Also featured
will be the annual Euromouse
contest in which robotic mice
zip through a maze. racing
against time and foreign com-
petitors. Contact Euromicro. p/a
TH Twente. Department INE
Room A306. POB 217. 7500 AE
Enschede. The Netherlands; tel:
(31) (53) 338799: Telex: 44200
THES. August 27-30

September 1984

® ERGONOMICS CONFERENCE
World Conference on
Ergonomics in Computer
Systems. various sites
throughout the US. and Europe.
Ergonomic experts and com-
puter professionals and users
will exchange information and
observations. Contact Computer
Psychology Inc. 54 East Main
St. POB 16. Mendham. NJ
07945. (20!) 543-9009. In
Europe. Telefonaktiebolaget LM
Ericsson. LM Ericssons vég 4-8.
512625 Stockholm. Sweden: tel:
(8) 7190000. September-October

@ SHOWS IN GERMANY

Chip Microcomputer Weeks.
various sites throughout West
Germany. Microcomputer prod-
ucts, trends. and applications
will be demonstrated. Spon-
sored by Chip. a leading Ger-
man computer magazine. Con-
tact Network GmbH. An der
Friedenseiche 10. D-3050
wunstorf 2. Bundesrepublik
Deutschland (West Germanyy):
tel: (0 50 33) 10 56; Telex: 92
45 45. In England. Network
Events Ltd.. Printers Mews.
Market Hill. Buckingham MKI8
1)X. England: tel; (02 80) 8! 52
26: Telex: 83111
September-November

® INTEL WORKSHOPS
Microcomputer Workshops.

wwWwW americanradiohistorv com

various sites throughout the US.
and Canada. intel. the semicon-
ductor memory manufacturer, is
offering more than 20
workshops on microprocessor
applications. A brochure is
available. Contact Customer
Training. Intel Corp.. 27 In-
dustrial Ave. Chelmsford. MA
01824-3688. (617) 256-1374.
September-December

@ [BM SYSTEMS SHOW

The IBM System User Show.
Olympia 2. London. England.
Covers the full spectrum of IBM
mainframes. minicomputers. and
microcomputers. A focus on
business. Contact EMAP Interna-
tional Exhibitions Ltd. 8 Herbal
Hill. London ECIR 5]B. England:
tel: 01 837 3699. September 3-5

@ Al IN EUROPE

The Sixth European Conference
on Artificial Intelligence. Pisa.
Italy. Covers programming
languages. expert systems,
natural-language processing.
robotics, and computer vision.
Tutorials. Contact the Pro-
gramme Chairman. Institute of
Educational Technology. Open
University. Walton Hall. Milton
Keynes MK7 6AA. England. In
Italy. Stefano A. Cerri, Dipart-
mento di Informatica. Universita
di Pisa. Corso italia. 40, Pisa
56100. Italy: tel: Pisa 40862/3/4:
Telex: CNUCE 500371.

September 5-7

@® SOFTWARE ONLY

The Second Annual National
Software Show, Convention
Center. Anaheim. CA. An ex-
position and conference
devoted solely to microcom-
puter software. Contact Raging
Bear Productions Inc.. Suite 175.
21 Tamal Vista Dr.. Corte
Madera. CA 94925. (800)
732-2300. in California. (415)
924-1194. September 5-7

® COMPUTER INTERFACING
FOR SCIENCE. Personal Com-
puter and STD Computer Inter-
facing for Scientific Instrument
Automation. Washington. DC. A
hands-on workshop costing
$395. Contact Dr. Linda Leffel
CEC. Virginia Polytechnic In-
stitute and State University.
Blacksburg. VA 24061. (703)
961-4848. September 6-8

@® MOTION CONTROL
SEMINAR. Electronic Motion

Control Seminar. Boston. MA.
(continued)
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Capable COBOL.

For over twenty years, COBOL
has proved it can handle the most
awesome data handling require-
ments of the business world.

And Microsoft® COBOL
brings this power to the MS*DOS
environment in an even more
flexible version. It's the ideal
choice for transporting and adapt-
ing the thousands of mainframe
and minicomputer programs
now on the market.

Microsoft COBOL was de-
signed after the ANSI COBOL
standard. Its quality and perform-
ance has been fully certified

by the GSA.
Microsoft COBOL includes a

complete set of file handling
MICRSSOFT. _facilities includ-
The High Performance Sofware 1N SUPPOT't fOr
sequential, line sequential, relative
and B+ tree indexed sequential
(ISAM) files.

The advanced screen handling
features, compatible with Data
General; make it easy to create
forms and menus for interactive
user programs. Direct cursor posi-
tioning, highlighting, automatic
format conversion, projected

*Price exclusive of handling and Washingron Srate sales rax
a registered trademark and MS is a trademark of Microsoft Corporarion
Dara General is a registcred wrademark of Data General Corporation.

Microsoft is

www.americanradiohistorv.com

fields, and automatic field skip
are just some of the capabilities.
An interactive source code
debugging tool allows you to
step through your program in sym-
bolic form. There is no need to
wade through object code and
addresses in memory to see what
is going on. It's a complete
development package.
Applications developed with
the compiler can be distributed
without a runtime support charge.
Like all Microsoft languages,
the standard linking interface
makes it easy to combine assembly
language subroutines.

Call 800-426-9400 to order
the capable COBOL. $700%

InWashington State, call 206-
828-8088. Ask for operator A5,
who will rush you your order,
send you more information, or
give you the name of your nearest

dealer to see Microsoft COBOL

1N action.
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Your System Deserves
The Best!

Key Tronic Keyboards.

To enhance the performance of your personal computer or
computer terminal, ask your dealer for a plug-compatible Key Tronic
keyboard.

Key Tronic Corporation is the world’s largest independent
manufacturer of computer keyboards.

Key Tronic keyboards are engineered for performance and
reliability, and are backed by a 14-year tradition of manufacturing
excellence. All Key Tronic plug-compatible keyboards feature:
Familiar typewriter key locations and legends
Low-profile design
Solid-state capacitive switches
Positive tactile feedback

Each production element, from printed
circuit boards to keytops is generated in-
house to insure high quality.

So ask your computer dealer for a
= hands-on demonstration of a Key Tronic
O oy b keyboard.

[ ae.n Call Toll Free 1-800-262-6006 for the
retailer closest to you. (7 am-3 pm Pacific |
Time). Warranty information may be L
obtained by writing to the address below.

KB 5151 and 5151jr — The Professional Series

KB 5151 is plug-compatible with the IBM * PC and XT.
KB 5151jr is plug-compatible with the IBM PCjr*. Both
are available in DVORAK and foreign layouts, and special
models are made for the handicapped.

Suggested Retail Price: $255.00

///[/

tronic
mmiuml Seriry
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key tronic
o ""THE RESPONSIVE KEYBOARD COMPANY"

Circle 173 on inquiry card.
Come see us at NCC Booth #B4206 Department E - P.O. Box 14687 - Spokane. WA 99214 (U.S.A.)* (509) 928-8000

wWwWWwW americanradiohicetorv com


www.americanradiohistory.com

Plug-compatible with |
the Dec VT-100*
Suggested Retail

Price: $379.00

Replacement keyboard
for the Radio Shack KB 925

P “.u ";a.a" ‘1__- >4 ‘
e . ,o" _’_."
TRS-80 Color e’ o Plug-compatible with
Computer* At = the Televideo 925*

Suggested Retail Price: Suggested Retail Price:
$324.00

<

KB 5150 and 5150 jr — The Professional Series
KB 5150 is plug-compatible with the IBM* PC
and XT. KB 5150 jr. is plug-compatible

with the IBM PC jr.* Both are available in
DVORAK and foreign layouts, and a special
model is made for the handicapped.

Suggested Retail Price: $209.00

» ]
e

*1BM and PC jr. are registered trademarks of IBM Corporation. “Televideo. is a registered trademark of Televideo

*Apple 1l is a registered trademark of Apple Computer, Inc. § Systems, Inc. i

*DEC VT-100 is a registered trademark of Digital / “Radio Shack is a registered trademark of Tandy

Equipment Corporation. v o Corporation.

www.americanradiohistorv.com
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Circle 20 on inquiry card.

SUPER APPLE® COMPATIBLE
SUPERIOR TO APPLE. COMPARE FEATURES

AMERICAN SUPER COMPUTERS Elite 4
1. Dual CPU's 6502 & 280, 64K RAM
2. Runs APPLE & CPM, detached keyboard
3. Numeric keypad, 90 key keyboard
4. No copyright problems, completely legal
5. SAVES YOU LOTS OF MONEY! ONLY $499
Disk Drive $199 - Controlier $49 - Monitor $109
Complete System:
Computer + Controller + Drive + Monitor ONLY $839

APPLE ks T.M. 01 APPLE Computars, inc.

WE HAVE ALL APPLE CARDS — CALLI SAVEI
Phone American Super Computers (919) 883-1105

FOMPLTERS | sEARNALS | ERLETERD L8 TEH CLAALITY

$ 419 | Super Ousiny - Buper Pricet
Super S ™ $ 568 818 Smith-Corons TP-1 9 28
Super Sleve-6/128 499 | Talavideo 925 674 | EC AV 550
Compudro BIGC Oamo 0 oniv) 5139 | Talavideo 970 235 | NEC2OVO s
Morraw 0120 2578 | Add1 JA- 482 | Telewdeo TR.7200 o
Mesdnrary VPU.128 1884 | Viewpoim Color 898 | Sivar Reed 5009 “z
Novth S1o¢ Horizon or Advantegs 2298 | Zemiih 2:29 858 | PRINTERS OOT M,
BVI PC Copy ot 1M PC 95 | Vosuwt 50 ses | SUNTERS OOT WATmX -
Ahos 586 20 5.4er 5928 - Eovn Ax-B0FT
Triewideo 800 1267 | NQNIORS Ll 420
TalevideoB08/20 aarg | BMCBMZAUW fOBjcron men ol
$snvo 530 BMC Amber 118 | Quicata 80 var
Polo 90188 CALL | 8MC Cotor 205 | Owwdnan? 7w CALL
Zenith ZF 15121 2072 | Amdek Colort 11 Oamo? 164 | TauySpich =)
Esgls PC Soun 11 caLL | Anedex 95008 b
NECPC BZ01A LE

|
LUER N 0 s Godtous Compsny

Butinan

We Sell Entire Line Of Most Compaines
Call For Latest Prices, Shipping & Availabilty
Factory Warranties — WE BEAT PRICES!

WHICH COMPUTER IS BEST? - FREE BROCHURE

AMERICAN COMPUTERS

4167 Kivett Dr., Jamestown, North Carolina 27282
Phone: (919) 883-1105 or (919) 889-4577

Prices & Specifications subject to change

4N
v’

NDC SERIES
100/200

515" DISK CONTROLLER

KEY FEATURES

® Full sector buffering

@ Logical sector addressing
@ Multiple sector, cylinder operation
@ 11 bit burst ECC

» Self-diagnostic capability
» Automatic sector alternation
for the diffective sectors

» Automatic Error Retry
» Industry Standurd SASI |/F

National Computer Lid.

UASON OFFICE IN CALIFORNIA AKEBONO BLDG. 2-6-2 IWAMOTO-340

PHONE:{4081734-1006  FAX{4081144-0709 CHYODA-KU. TOKYO, JAPAN
PHONE: {03)863-6705 TLX:J27542
FAX:(031864-4581

106 BYTE * [ULY 1984 Circle 23| on inquiry card.

EVENT QUEUE

Sponsored by the Electronic
Motion Control Association.
Contact EMCA Headquarters.
Suite 1200. 230 North Michigan
Ave.. Chicago. IL 60601. (312)
372-9800. September 10-11

@ ELECTRONICS SHOWS
Midcon 84 and Mini/Micro
Southwest 84, Dallas. TX. Con-
current conferences exploring
practical applications and the
state of the art of electronics.
including computers. graphics,
and networks. Contact Elec-
tronic Conventions Manage-
ment, 8110 Airport Blvd.. Los
Angeles. CA 90045. (213)
772-2965. September 11-13

® UNIX EXPOSITION

UNIX Systems Expo/84. Conven-

tion Center, Los Angeles. CA.
Exhibits from more than 200
vendors of UNIX-related prod-
ucts and services. as well as
presentations and panel discus-
sions. Contact Computer Faire
Inc. 181 Wells Ave. Newton,
MA 02159, (617) 965-8350.
September 11-14

® EUROPEAN COMPUTER
GRAPHICS, Eurographics
‘84—The Fifth Annual European
Computer Graphics Congress.
Copenhagen. Denmark. A con-
gress with an international
lineup of speakers and product
exhibits. Contact Kenness Inter-
national. | Park Ave. New York.
NY 10016. (800) 235-6400: in
New York. (212) 684-2010.
September 12-14

@ SOFTWARE EXPO
The Fifth Annual Software/Expo.
Hyatt Regency. Chicago. IL. A

conference and exposition. Con-

tact Software/Expo. Suite 205.
2400 East Devon Ave.. Des
Plaines. IL 60018, (312)
299-3131. September 12-14

® TECHNOLOGY FOR
DISABLED. Computer
Technology for the Handi-
capped. Raddison South Hotel,
Minneapolis. MN. A national
conference and exhibit for
special education, rehabilitation,
and medical professionals.
Presentations and workshops.
Registration is $150 before
September | $175 after. Admis-
sion to the exhibit floor only is
$3. Contact Closing the Gap.
POB 68. Henderson. MN 56044,
(612) 665-6573 or (612)
341-8299. September 13-16

www americanradiohistorv com

@ GULF COAST COMPUTING
The Heart of Texas Computer
Show. Bayfront Plaza. Corpus
Christi. Seminars and displays.
Contact Heart of Texas Com-
puter Show. POB 12094, San
Antonio, TX 78212, (512}
681-2248. September 14-16

® PEOPLE AND COMPUTERS
The 1984 SME World Congress
on Human Aspects of Automa-
tion. Hotel du Parc. Montreal,
Quebec. Canada. Contact Soci-
ety of Manufacturing Engineers.
One SME Dr.. POB 930. Dear-
born, MI 48121, (312) 271-1500.
ext. 369. September 16-19

® COMPUTERS AND MODERN
WORLD. COMPCON Fall 84,
Hyatt Regency Crystal City. Arl-
ington. VA. Tutorials. panels.
demonstrations. sessions. and
papers will explore the theme
“Small Computer (R)Evolution,”
Contact COMPCON Fall 84,
IEEE Computer Society. POB
639, Silver Spring. MD 20901.
(301) 589-8142. September 16-20

@ MEDICINE. BIOLOGY.
ENGINEERING. The Thirty-
Seventh Annual Conference on
Engineering in Medicine and
Biology. Los Angeles Hilton, Los
Angeles. CA. Papers, short
courses. and scientific and com-
mercial exhibits will be featured.
Contact The Alliance for
Engineering in Medicine and
Biology. Suite 402. 4405 East-
West Highway. Bethesda. MD
20814, September 17-19

@ ADA WORKSHOP

Future Ada Environment
Workshop. Miramar Hotel By-
the-Sea. Santa Barbara. CA.
Workshops. addresses. presenta-
tions. working groups. and
discussions. Registration: $400
to $700 depending on room
choice. Contact ACM AdaTEC
Future Ada Environment
Workshop. TRW R2/1134. One
Space Park. Redondo Beach. CA
90278. or register directly with
Carolyn Gannon. GRC. POB
6770. Santa Barbara. CA 93160.
September 17-20

® KENTUCKIANA EXHIBITION
CompuFest ‘84, Commonwealth
Convention Center. Louisville.
KY. Computer consultant ser-
vices and approximately 100
hardware. software, peripheral,
and word-processing system
vendors will display exhibits.
(continued)
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hester Hard DisC
Drive Systems offer 10

Qur Winc

Mega-bytes of formated
capacity, ar€ internally

insta\\ed and use
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ster Hard Disc 2.0 without any special
operating systems designed to make use of the
|1BM° DOS 2.0 Manua

system. All you need is the
ard disc drive,

run with other
XT hard drive
1and you're

troduces three winche
offer you 10 Mega-

rd Electronics in

Mayna

Drive System>s — the only drive systems 10

pytes of formatted capacity with complete internal insta\\ation\.

These systems offer the user countless penefits and features: ready 10 run!

capability of booting off the nard dis< additional functions Each system is equipped with a low-power n

while requiring only one card stot in your PC, and, use of avail- complete software. cable, @ sandStar™ Card and Hard Disc
able power, thereby prevent'\ng overheating problems whic Controtier Module sandStar™ 15 the first family O modular
have affected other drives. Handling heavyweight data was periphera\s created for the 1gM* PC. simple instructions for easy
never easier. instaliation aré included and all component are backed bY an

All thre€ systems are quality eng'\neered and work with DOS Uncond'\tiona\ One Year parts and Labor Guarantee.
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Card. In addition 1o controtiing the Tard Disc Drive, the

Memory Card aliows you to 64K bytes to )
bytes of memory using ontY one card siot
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on card. in addition tothe Hard DISC Controller
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dules are avaliable: Serial Port, paraliel Port Clock
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505/551-6402
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We make moder
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Circle 216 on inquiry card.

DISCOUNT PRICES
COMPUTERS & EQUIPMENT

COMPUTERS \ / EQUIPMENT \

D SANYO

F FRANKLIN

ACE 1000 COMPUTER
ACE 1200 COMPUTER

1BM COMPATIBLES
1225 2

YOUR CHOICE

EVENT QUEUE

N .
THRS-80
. llumncu.mc/\\érmtlm %r/
e PRINTERS i
s, EIE50E \
——t . Léfga
sy C-loh ke
PRINTER
OKDATA  TOSHIEA st AND CAm2s
Oronge Myro
Panasonic. dgisywriter  Tanstar carcfélnc.
s LI HM SMITN-CORONA BOTEK/
S 1978
FREE gt & McroMamgﬁ;:nmt
Price List & Informotion Kit ystems,
Call For Your mm"-"';ﬁm

Discount Prices

1-800-841-0860

Ny

A Software Implementation
within Your Product Hardware

If you manufacture a computer system or a computer based product,
alow it to EMULATE/COMMUNICATE by installing one or more of
Systems Strategies “C" Language based communication packages.

3270 SNA/SDLC Emulation

3270 BSC Emulation
2780/3780/HASP Emuiation

X.25 Levels 1, 2, 3 Communication

You can purchase these "C" Language packages with source code
and license to distribute in your hardware product. Each package is
available either “Port it Yourself™ with instruction manual and training or
ported to your hardware by Systems Strategies’ communications staff.

Systems Strategies/Advanced Technology Division
Specialists in Data Communications Software

— Systems Strategies Inc.
225 West 34th Street
New York, New York 10001
(212) 279-8400

Technical sessions will be of-
fered. A full day's worth of
seminars costs $15. Registration
fee is $2. Contact the Kentucky
Society of CPAs, 310 West Liber-
ty St.. Louisville, KY 40202.
(502) 589-9239. September 18-20

@ PARISIAN COMPUTING

The Thirty-Fifth SICOB~—
International Exhibition of Data
Processing. Teleprocessing.
Communication. Office Pro-
cedures, and Office Systems.
CNIT, Parisia Défense. Paris.
France. Microprocessing and
videotex will be major
highlights of the exhibition. In-
ternational visitors presenting
their passports will have a
special reception room. Some
of the congresses and con-
ferences will feature
simultaneous interpretation in
English and French. Contact In-
ternational Trade Exhibitions in
France. 8 West 40th St.. New
York. NY 10018. (212} 869-1720.
September 19-28

@ EDUCATIONAL CONFERENCE
The First North Carolina Educa-
tional Microcomputer Con-
ference. Benton Convention
Center and Hyatt Hotel,
Winston-Salem. Educational ses-
sions. hands-on workshops. and
product displays. A network of
various computers will be set
up. Contact |eanette Gann. NC
Regional Education Center. POB
21889, Greensboro, NC 27420.
(919} 379-5764. September 20-21

® DOCUMENTATION METHODS
How to Document a Computer
System, Holiday Inn—Thomas
Circle. Washington, DC. and
Hyatt Cherry Hill. Cherry Hill.
NJ. A series of documentation
procedures will be presented.
The fee is $155. Contact
Technical Communications
Associates. Suite 210. 1250
Oakmead Parkway. Sunnyvale,
CA 94086. (800) 227-3800. ext.
977: in California. (408)
737-2665. September 21 and
Seplember 24, respectively

@ PACIFIC COAST FAIR

The Fifth Annual Pacific Coast
Computer Fair. Robson Square
Media Centre. Vancouver, British
Columbia. Canada. This event

features exhibits, user-group
displays. and more than two
dozen speakers. Workshops.
presentations. and panels will
discuss the Apple Macintosh,
MS-DOS. software and hardware
marketing. publishing. Modula-2.
and graphics. Admission is $4
per day. Contact Pacific Coast
Computer Fair Association. POB
80866. South Burnaby. British
Columbia V5H 3YI. Canada.
{604) 581-6877. September 22-23

@ GRAPHICS STANDARD
COURSE. Introduction to GKS.
Hyatt Regency Hotel. Austin,
TX. A course on the Graphics
Kernel System (GKS) standard.
The fee is $495. Contact Nova
Graphics International Corp.
1015 Bee Cave Woods. Austin.
TX 78746. (512) 327-9300.
September 24-25

@ ASIAN COMPUTER SHOW
The Fifth South East Asia
Regional Computer Conference
and Exhibition and Hong Kong
Computer 84, Hong Kong Ex-
hibition Centre. China Resources
Building. Wanchai. Hong Kong.
Contact Cahners Exposition
Group. 7315 Wisconsin Ave..
POB 70007. Washington. DC
20088. (301) 657-3090.
September 24-27

® COMPUTERS. COMMUNICA-
TIONS. AND CONTROL
Eurocon 84—The Sixth Euro-
pean Conference on Elec-
trotechnics. Brighton. England.
A conference that seeks to
identify the impact of computer-
based technology on com-
munications and control. Con-
tact Manager. Conference Ser-
vices. Institution of Electrical
Engineers. Savoy Place. London
WC2R OBL. England: tel: 01-240
1871. ext. 222; Telex: 26!176.
September 26-28

@ MID-ATLANTIC SHOW

The Fifth Annual Mid-Atlantic
Computer Show and Office
Equipment Exposition. Conven-
tion Center. Washington. DC.
Contact CompuShows Inc.. POB
3315. Annapolis. MD 21403.
(800) 368-2066: Annapolis. (301)
263-8044: Baltimore, 269-7694;
District of Columbia. 261-1047.
September 27-30. B

108 BYTE - JULY 1984

Circle 296 on inquiry card.

IF YOU WANT your organization's public activities listed in BYTE's Event Queue.
weneed to know about them at least four months in advance. Send information about
computer conferences. seminars. workshops. and courses to Event Queue. BYTE Publica-
tions. POB 379. Hancock. NH 03449.

www americanradiohistorvy com


www.americanradiohistory.com

QUADBOARD BRINGS
OUT THE BEST.

Quadboard, the multifunction
« boardfrom

\ (Quadram brings
. outthebest.Its
i\ the board that’s
=" been around

“the longest. And just
keeps on getting better.

THE PERFECT ‘10>’

Quadboard doesn't waste space. It
combines 10 of the most needed
PC functions onto one board to
leave lots of room for expansion.
You get all this:

1. Memory expansion to 384K in
increments of 64K with full parity
checking standard.

2. A parallel port for printers and
other parallel devices (addressable
as LPT1 or LPT2).

3. A serial port (RS-232C adapter)
for plotters, modems, letter quality
printers and other serial devices.

COPYRIGHT 1984 QUADRAM CORPORATION
ALL RIGHTS RESERVED
QUADBOARD IS A REG TRADEMARK OF QUADRAM
CORPORATION.
IBM PC. and IBM PCXT are registered trademarks of
International Business Machines Corporation.

Circle 257 on inquiry card.

4. A game port for joy sticks and
paddles.

5. An 170 bracket to organize
expansion port connectors.

6. A battery powered chronograph
for an up-to-date internal clock/
calendar.

7.QuadRAM Drive* to set up
multiple RAM drives in memory.

8. MasterSpool* for a software
print buffer.

9. Qswap* to swap printers
without changing cables.

10. MasterCache* a disk caching
system that speeds up programs
that frequently read data from

a disk.

THE SOFTWARE MASTER.

Part of Quadboards success is Quad
Master I, the best utility software
package around. The one that’s up-

datedreqularly to help you get more

than ever out of your PC. No other
combination can offer you more.

QUADRAM

An Intetigent Systems Compary

4355 International Blvd./Norcross, Ga. 3009:
(404)923-6666/TWX B10-766-4915 (OUADRAM NCRS)
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QUADBOARD

THE PERFECT DECISION

A QUALITY DECISION.

Quadboard is the number one
option board for the IBM PC. First
in performance, dependability and
reliability. It alladds up to Quality,
from Quadram. A company you
Jcan count on today.

4 " And tomorrow.
J | Before you fill an-
L\ Qs . other slot, consider
\\‘ "4, Quadboard by
Quadram. Its

!QU-\DRAM M QUALITY| the best board

————" for the job.

*Included as part of QuadMaster Il software.

INTERNATIONAL OFFICES

Interquadram Ltd, 442 Bath Road. Slough. England SL%B8

Tel 6286-63865 TIx 847155Aurema G Interquadram GmbH
Fasanenweg7. 6092 Keisterbach. West Germany Tel 6107-3089

Tx 477770 SevaG  Interquadram s.a.r.l.41. Rue Ybry. 92522 Neulty
Tes' 758-1240 Tix 630842150 Bur  Chevco Computing 6581 Kimat
Road. Miss:issauga. Ontano. Canada L5N-2X5 Tel: 416-821.7600
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TheleleVideo IBM PC

The bestharaware for

TeleVideo versus IBM. Make a few
simple comparisons and you'll find
there is no comparison.

RUNS IBM SOFTWARE.
With the TeleVideo” IBM Compatible
line—PC, XT and portable com-
puters—you’ll get the most out of all
the most popular software written
for the IBM* PC—more than 3,000
programs.

Because every TeleVideo Personal
Computer offers the highest level of
IBM compatibility on the market
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THE BEST HARDWARE FOR THE BEST PRICE.
Features Tele-PC IBM PC Tele-XT IBM XT

Monitor YES OPTIONAL YES OPTIONAL
Screen Size 14" 12" 14" 12"

Tilt Screen YES NO YES NO
Quiet Operation YES (NO FAN) NO YES NO
Memory 128K 128K OPTION 256K 256K OPTION

Craphics Display YES OPTIONAL YES OPTIONAL

(630x200 resolution)
Printer Port YES OPTIONAL YES OPTIONAL
Communication Port YES OPTIONAL YES YES
MS™DQOS/BASIC” YES OPTIONAL YES OPTIONAL
System Expansion Slot YES YES YES YES

RCB and Video Port YES OPTIONAL YES OPTIONAL
Typical System Price $2995 $4995 $5754
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compatiples.
the best software

and has the standard —not optional
—features you need to take full
advantage of every job your software
can do.

Study the chart at the left. It
proves that TeleVideo—not IBM—
offers the best hardware for the
best price.

Note that TeleVideo's ergonomic
superiority over IBM extends from
fully sculpted keys and a comfort-
able palm rest to a 14-inch, no glare
screen that tilts at a touch.

THE BEST MICROCHIPS.
What is perhaps most impressive
about the TeleVideo |BM PC Com-
patible can be found deep within
its circuitry. We use the same 8088
central processing unit that runs an
IBM PC.But we also employ new
VLSI (Very Large Scale Integration)
microchips that are designed and

built exclusively for TeleVideo.
These interface more

efficiently with the
powerful 8088 and yield
numerous benefits.

Forexample, our tiny
custom chips do the
work of many of the larger,

more expensive circuit boards in
an |BM PC. Sowe can offer a com-
puter system that comes in one
attractive, integrated case, is ready
to run and occupies less desk space.
A computer that edges out IBM's
added-cost component system for
reliability, ease of service and
purchase simplicity.

Fewer circuit boards to cool also
allowed us to eliminate the noisy,
irritating fan IBM and most other
PCs force you to put up with. And
TeleVideo compatibles accept

THE BEST PORTABLE FOR THE BEST PRICE.

Features TPCII COMPAQ
High Capacity Storage YES NO
2nd Disk Drive YES OPTIONAL
Quiet Operation (No Fan) YES NO
Ergonomic Display YES NO
Communication Port YES OPTIONAL
International Power Supply YES NO
MS™DOS 2.1 YES NO
Graphics Display YES YES
Typical System Price $2995 $3710
any IBM hardware options without THE BEST MANUFACTURER.

modification.

THE BEST LINE.
But theTele-PC is only one element

of theTeleVideo |BM PC Compatible
line.

The TeleVideo X Tis the best hard-
ware for users of popular IBM XT
software who would appreciate an
extra 10 megabytes of storage
capacity along with the advantages
listed on the preceding chart.

As the chart above demonstrates, our
portable IBM compatible computer,
the TPC 11, is farand away better hard-
ware than COMPAQ™ Better hard-
ware—standard —at a better price.

aaaricanradinhictans oo

The TeleVideo 1BM PC Compatible
line is made by the world leader

in multi-user computer systems
and the number one independent
manufacturer of terminals.

Our compatibles are available

at participating ComputerLand and
Entré (call 800-HI-ENTRE) dealers
or you may call 800-538-8725 for the
dealer nearest you. In California,
call 800-345-8008.

Before you invest, make a few
simple comparisons. You'll find that
TeleVideo—not IBM or COMPAQ
— has the best hardware for the best
software. At the best price.

WM s a regi f 1 ional 3usk Machines.
MS is a trademark dMncmSollCovvuanon GW Basic is a registered

trademark of MicroSoft Corporation. COMPAQ s a rademark of
COMPPAQ Computer Corporation

TeleVideo

Personal Computers

% TeleVideo Systems, Inc.

Circle 303 on inquiry card.
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Circle 39 on inquiry card.

The BDS C Compiler . . .

“Performance: Excellent.
Documentation: Excellent.
Ease of Use: Excellent.”

That's what InfoWorld said when we introduced
the BDS C Compiler four years ago. Today, the
updated BDS Version 1.5 is even better.

First, the BDS is still the fastest CPM/80-C
compiler available anywhere.

Next, the new revised user's guide comes
complete with tutorials, hints, error messages and an
easy-to-use index — the perfect manual for beginner
or seasoned pro.

Plus, the following, all for one price; Upgraded file
searching ability for all compiler/llinkage system files.
Enhanced file /10 mechanism that lets you
manipulate files anywhere in your system. Support
system for float and long via library functions. An
interactive symbolic debugger. Dynamic overiays.
Full source code for libraries and run-time package.
Sample programs include utilities and games.

Don’t waste another minute on a slow language
processor. Order now.

Complete Package (two 8"SSDD disks, 181-page manual).
$150. Free shipping on prepaid orders inside USA. VISA/IMC,
C.0.D.'’s, rush orders accepted. Call for information on other

diSk formats. BOS C s desgned 1or use with CPA80 operaing systems. vession 2.2.
Of hegher. 1t iS nol Currently Svalabie lor CP/MBE or MS- DOS
] N - BD Software, inc.
= W-f;l__wv =3 P.O. Box 2368
i= el Cambridge, MA 02238
(617) 576-3828

BYTE'S BUGS

Readers Catch Bugs in RealTime Article

The lengthy code accompanying
Dr. David K. Broadwell's article
“RealTime Ciocks and PC-DOS
2.0” (lanuary. page 442) re-
ceived considerable scrutiny
from BYTE readers. One reader.
Larry Waibel. caught a bug in
the INIT (ie.. initialization) code
at the end of Dr. Broadwell's
system clock/driver program.
which is based on the IBM PC
macro-assembly language. In an
attempt to pass to the operat-
ing system the end of the per-
manent part of his program
with an offset of O and the
breakpoint in the segment
register. Dr. Broadwell added a
few bytes to the segment

register. The result was that the
program gobbled up 12K bytes
of extra memory. The fix is
shown here in listing 1.

Listing 2 shows you how to
maneuver the INIT section to
force it to a paragraph bound-
ary and an offset of Q.

Another problem occurs
because the operating system
will try to verify its Write to the
dock chip after the VERIFY-ON
command is executed. This
issues a command to output
with verify to the driver. Bill
Anderson suggests a fix:
Remove the QUT_VERIFY: label
from the Error Return Stack and
place it adjacent to OUTPUT.

INIT:
MOV DX OFFSET INIT

:make that the break address

Listing I. The excessive appetite of the INIT code section of Dr. Broadwell's
program can be curbed with this patch.

MOV ES:BR_ADDR_0BX|.DX
MOV ES:BR_ADDR__I{BXZ|CS

:OFFSET OF END
‘SEGMENT OF END

ONE STOP SHOP

W for SERVICE,

-7 ,SAVINGS, and SATISFACTION -
i Call for July Specials !!

*'ﬂ‘
PRINTERS
Dynax 15X

Epson FX-100 ....
FX-80.

1BM PRODUCTS

Tandon TM 100-2. 219
Panasonic 320K —L
Tadc 558 320K .. 109
STB Graphix Plus , ..

RIO+

Super RIO ...
Microsoft Multiplan

5 IBM XT $4295 Lotus 1-2-3

Dkidnln:;: HE Call for Specisl Deals ! AST:‘:;:*“.
Prowsnter ........ MONTH'S SPECIALS Quadboard @K _ 214
HP Inh Jet. .. Mercules Graphics Card..389
Dbase i r110378

PC 64K
2-Orives, Controller
Color & Monochrome,
Paraliet Port
$2399

Jukl G100, ,...,.8419
Gemini 10X ,....,.$259
Gemini 15X .. ....8379
Word w/Mouse .. $269
Slim Ling Orve
ApplefiBM .., .$189

Vision 3 Wides Ultraterm...$179
Zeth 123 12" Graen 178

12212 Amber.... I/ Gumn— . ARAL)

13513 Color.... e Grappler Work-alike.......88

Bufferad 18K.... 108

18K Ram. 50
System SaverFan
NEW ARRIVAL 1!
MACINTOSH...§2995

MONITORS

APPLE PRODUCTS
300... Micro Sci A2 Drives

Princeton KX 12 | N

Sakata SC100 Color .,..

Teac Drive.
Chinon Drive

MODEMS

Hayes 1200 Microsoft Pram//e.

Multiplan
MAC Multiplan
Novation A at 2. Bae
ppleCat2....
Promodem 1200
Signalman Mark t .,

Apricorn Serig) Card ...,
Koala Graphic Tablet

/le 2-80Card 55
64K CPU, 2 Orives, Ascii Exprass Professional 55

Controller, 80-Col Maxel S/S 28
S SAVE § DS e bics 3n

WESLUPFPORT THESE FINESYSTEMS;
Altos, Apgile, Columbis, Cempad
Corons, DEC, Epsom, 18M, KagPio,
Surrpu, TaluViden, Zenith, Zorkd. and
ANy mere.

Computer Price
Club

m— 714 841-6160

=

16783 Beoch Bivd.
Hurtingten Geach, CA 92647

M CLUE FEE
FRCEE BBl ST F OCHARGE WOTHTET HOTEE
T Lhas mRi2nr

112 BYTE - |ULY 1984 Circle 75 on inquiry card.

Listing 2. The INIT section can be forced to a paragraph boundary and an
offset of O passed using these maneuvers.

START = §

IF ($-STARTI MOD 16

ENDIF
INIT.
PUSH CS
POP AX
MOV DX.OFFSET INIT
MOV CL4
SHR DXCL
ADD AX.DX

CSEG SEGMENT PARA PUBLIC ‘CODE’

ORG ($-START + 16 —~{{$-START} MOD 16)

MOV ES:WORD PTR BR_ADDR__0I|BXI.O
MOV ES:BR_ADDR__I[BX|.AX

: gives paragraph bound for
ref

:adjust to para boundary

:get bytes to here

:get ready for div by 16
convert to paragraphs
:plus current code segment

Communications Failure

An editing error resulted in an
inaccurate description of the
Frobco-Development System in
May's What's New {page 514). It
works in conjunction with the
ColecoVision console to develop
prototype software. Its cartridge
adapter will operate on either
the ColecoVision console or the
Adam computer. Any program in
the interface unit can be read.
modified. and run through the

wwWwW americanradiohistorv com

ColecoVision. The system allows
users to access the Coleco-
Vision's memory space and /O
channels. and the manual pro-
vides information and a disas-
sembled listing of the Coleco-
Vision's operating system. The
32K-byte interface box plugs into
the ColecoVision and not the
Adam. A Coleco cartridge. how-
ever, may play on either ma-
chine. B
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WAIT REDUCTION MADE EASY.

ou know how hard it is to

wait for the printer to finish
before using the computer
again. It's wasteful! Counter
productive!

The solution: simply install
Microbuffer™ printer buffer into
the system, in seconds. And you
can print and process
simultaneously.

With one swift command, all
printing data is dumped to the
Microbuffer—it handles the
printer and frees the computer
for other functions.

Presto! Instant wait reduction.

Microbufler Il and 11+ for the
Apple I, ll+, and lle computers.

Microbuffer II comes in either
a serial or a parallel version
with 16K or 32K of RAM.
Microbuffer II+, available with
16K, 32K or 64K, has both
serial and parallel capabilities, so
you can control two different
printers at once. The Microbuf-
fer II+ has on board high
resolution graphics routines for
37 popular printers, and all
include expanded graphics
capabilities and text formatting
in addition to the inherent
benefit of letting you use your
computer while your printer is
working.
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* See us at NCC ‘84 Booth D3100!

Circle 249 on inquiry card.

CLEAR COPY

Microbuter In-line for virtually
any computer/printer
combination.

come with either 32K or 64K of
RAM, and are easily upgradable
up to 256K for processing
greater amounts of data.

These are stand-alone units that
install In-line between virtually
any computer and printer.

Besides printer buffering, the
In-line serial interface (MBIS)
can be used to efficientiy
transmit data from the computer
to almost any device using a
serial RS-232C interface. The
parallel Microbuffer In-line
(MBIP) is built exclusively for
parallel interfacing, and works
exceptionally well in virtually
any parallel computer and any
parallel printer.

Each of the stand-alone
models have controls for making
multiple copies (up to 255).
With the pause control, printing
may be halted at any point and
continued later—it will pick up
right where it left off. Even
while you are printing copies of
a document, additional files can
be sent to the buffer and they
will be processed in turn. Both

Microbutier/E for Epson printers.

Fully compatible with Epson
MX, FX, RX, and IBM-PC
series printers, these easy-to-
install boards simply plug inside
the printer.

For parallel interfaces, the
Microbuffer models MBP-16K
and MBP-64K are available.

For serial interfacing,
Microbuffer models MBS-8K and
MBS-32/64K are available. The
MBS-8K supports both hardware
and software (X-ON/X-OFF)
handshaking; the MBS-32/64K
supports three handshaking con-
figurations (hardware, software
X-ON/X-OFF and ETX/ACK).

S O WHAT ARE YOU WAITING FOR?

PRAGTICAL"
=PERIPHERALS

31245 La Baya Drive
Westlake Village, CA 91362 USA
{213) 991-8200 « TWX 910-336-5431

© 1983 PRACTICAL PERIPHERALS

ULy 1984 - BYTE 113
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Circle 15 on inquiry card.

QUALITY PARTS AT DISCOUNT PRICES!

SUB-MINIATURE KEY ASSEMBLY METAL OXIDE
D TYPE CONNECTQE SEERE, 5 KEY VARISTER
= —-&——‘.._1
@E""“"—{.IE L Tl $1.00 EACH GE #vi30LAI0M
SOLDER TYPE SUB-MINIATURE CONTAINS 5 SINGLE-POLE 120 Vi
CONNECTORS USED FOR NORMALLY CPEN SWITCHES. 5
COMPUTER HOOK UPS MEASURES 3%" LONG. . DMMEYER
DB-15PLUG $2.75 y
DB-15SOCKET ~ $4.00 Qe 6 KEY $1.00 EACH
DB-15H00D  $1.50 | CFEICAACHG: 5125
DB-25 PLUG $2.75 ~—=— EACH
DB-25SOCKET  $3.50 CONTAINS 6 SINGLE-POLE 120V INDICATOR
DB-25 HOOD $1.25 NOaMALLYOPE_N SWITCHES. B—
“PARALLEL" PRINTER fteAsures irovone  aea== el
NEON INDICATOR RATED
3 CONNESCYIEOR CRYSTAL 120 V 173 W MOUNTS IN
SN MALE UsED CASE STYLE HC33/u | 5/16" HOLE . RED LENS
ON “PARALLEL” 2 MHZ T5CEACH | oo
DATA CABLES. $3.50 EACH
$5.50 EACH 100 FOR $65.00

EDGE
MINIATURE TOGGLE SWITCHES CONNECTORS
ALL ARE RATED 5 AMPS @ 125 VAC

SP.D.T. S.P.D.T. SP.D.T.

(on-on) gg:‘o';"&a (on-off-on 22/44 22144 GoLO PLATED
P.C STYLE, SOLDER LUG NTA
NON-THREADED TEAMINALS TERMINALS 1156 CONTACT SPACING
BUSHING. 10 FOR $9.00 $1.00 EACH $2.00 EACH 10 FOR $18.00
75¢ EACH 100 FOR $80. 10 FOR $9.00
10 FOR $7.00 K 100 FOR $80 00 5 STATloN

S.P.D.T.
S.P.D.T. {oreen) D.P.D.T. INTERLOCKING
(on-off-on) P.C.LUGS. (on-on) MADE BY ALPS.
NON-THREADED) THREADED §i%=3 SOLDER LUG 3.2PDT AND G
soite N s, B o Fe e
pec stvie N 1 ' o
75¢ EACH 20 30’ FOR $9.00 10 FOR $19.00 SWITCHES ON FULLY
10 FOR $7.00 100 FOR $80.00 100 FOR $180.00 INTERLOCKING ASSEMBLY.

3'a" BETWEEN

ES LIMITED

ORDER $10 00
SHIPPING SHIPPING
® CALIF RES ADD 612

TOLL FREE ORDERS o1 -800-826-5432
(IN CALIFORNIA: 1-800-258-6666)
AK,Hl, OR INFORMATION ¢« (213) 380-8000

® FOREIGN ORDERS
INCLUDE SUFFICIENY

—
e
—

MOUNTING CENTERS
$2.50 EACH

5 STATION
NON-INTERLOCKING
SAME AS ABOVE. EXCEPT
EACH SWITCH OPERATES

INDEPENDENTLY.
$2.50 EACH

BYTE'S BITS

( THE

PURCHASING AGENT

Sys., portable 2.320
Molecular SM 8. W meg. 4900
X. 30 meg. |§ .593

NEC APC - HOS
APC.H12 Graphics sm
Special Soitpacks 747
APC-H26, 10 meg. 2172
8201 partable 619
8801A. System CALL
Northstar Advantage
w/Dual Floppies 2.249
wiS meg. 3.299
w15 meg 4.350

Onyx 80G1 MU20 256K 10.454
8002 MU 20. 512K  14.338
C5002A. 256K. 14M. 9.022

Sanyo 555 wi2-160K 1.100

5-2. wi2-320K 1.375

Yava CALL
TelevideoTS-1605 PC 2.356
TPC-1. port. 1.643
TPC-2.port. 2.356

Since 1980 =

!
)

COMPUTERS COMPUTERS
Allos 586-20 wio term. 5725  2enith 2F-110-22 2.685
586-40 w/o term. 7.063 2W.110-32 4176
986.40 wiolerm 8403 IBM PC Compahbles
6800012 I 10068 22 2.565
Compugm Godboul ZFA |6| 22 2.55.
gys 16A RAM 17 4.378 Zw-151.2 3.91
ys. 816A RAM 21 4.489
Sys. 816AH" 6283 HARD DISKS
Sys.816C* 6.462  Corvus 12 meg. wiint 2299
Sys. 816CH" 8324 pavong.5meg Univ. 1.525
Sys. 816D 9,402 2meg. Ui 3.040
Sys. B16F (CPU 286)° 12,737 lomega 10 meg 2.091
“Complelely ompuler
M.-Drive-H . Moo 10meg internat 1.70y
Pragmalic 20 meg., 8° 2.990 35meg.exiernal 3.484
Pragmatic 40meg..8° 4.686 Tallgrass 12 meg. witape 2510
Columbia Sys..2:320k  2.779 gm(.g wilape
Sys.. 12meg  4.119

BM & PEPIPHERAI.S
1BM PCE4K mono. 2360K 2 950

Ca
Keyllorics 5150 keyboard \89

5151 keyboard 239
MODEMS
Hayes 1200 499
US Robotics Password 349
MONITORS
Amdek Coior IV A 1.007
Color lV U] 767
NEC1410 R 780
Princelon RGB wicable 485
PRINTERS
Anadex9625B. parallel  1.390
Brother. DX-15P 439
Dataproducts B 300.4 5.921

Datasouth DS-220 1.568

CALL FOR YOUR PRICE ON ANY OF OUR 7,000 OTHER PRODUCTS.

F.O.B. shipping poml Prices subject to change without natice.

THE
PURCHASING

2444 Old Middlefield Way, Suite J
Mountain View. CA 94043

(415) 964-8222

)

Dlablo 630 API 1.615
§|5u830 80 cps 2.140
Prism 132. wicolo: 1548
Juk|6|00 487
NEC 2010 718
3550 1.584
7710 1.799
Okidata CALL
Printronix P300 5.900
Qantex 7065 1.575
Qume 11440 wintertace  1.335
Tally 160L. witractar 569
180L. witractor 784
Texas Insir. T1810 basic  1.323
TI855 842
Toshiba P-1340 799
P1350 1.499
P.1351 1.599
Transtar 120Por S 408
PLOTTERS
Hitachi HDG-2222 3.170
Houston Insir.DMP29 1778
DmMP40 m
DMP4y  2.32y
DMP42 2321
Hi.Pad 763
Sirobe M 100 461
TERMINALS
DEC vT100 1.528
Freedom 200 580
Hazeltine Esprit It 520
Qume QVT102A 542
QvT103A 861
Televideo 924 713
925 715

950
WyseWy-50

B-84-7

AGENT, INC.

J

\*{&«tﬁ
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Circle 254 on inquiry card.

Search for Marketable
Programs

Independent Software Evalua-
tion Services has announced its
Great Software Search for Atari
and Commodore 64 computers.
The purpose of the search is to
find effective software that has
not yet been marketed. Search
winners are awarded $1000
worth of hardware for their
machine. Winning entries are
also submitted to software
publishers for evaluation and
possible marketing.

The deadline for the Great
Atari Software Search is July 31.
The Great Commodore 64 Soft-
ware Search runs through Hal-
loween. Before submitting your
program, obtain a Software Sub-
mission Package from Independ-
ent Software Evaluation Serv-
ices. POB 27463. Minneapolis.
MN 55427,

Microcomputer
Software Directory for
Administrators and
Educators

The Guidance and Counseling Direc-
tory of Microcomputer Software was
developed by the Santa Clara
County Office of Education for
school administrators and
educators. This directory
describes and lists the required
hardware and specifications for
more than (00 computer pro-
grams. If you'd like more infor-
mation about this directory,
write to Janey H Powers,
Career/Vocational Education/
Guidance Department. Santa
Clara County Office of Educa-
tion, Mail Code 236, 100
Skyport Dr.. San Jose, CA 95115.

ANSI Seeks Comments
on International
Standards

The American National Standards
Institute is seeking comments on
a number of Draft International
Standards (DISs) on information
systemns, which are currently be-
ing considered for approval by
the International Organization for
Standardization (ISO).

ISO DISs can be obtained
from ANSI's International Sales
Department. All orders must in-
clude titles, corresponding ISO
Draft International Standard
numbers, and remittance. Com-
ments should be sent to Daniel
W. Smith, American National
Standards Institute, 1430 Broad-

wwWwW americanradiohistorv com

way. New York. NY 10018. Com-
ments will be collated and
transmitted to the U.S. Technical
Advisory Group that prepares
the American position for ISO
work on information systems.
The following is a partial list of
ISO DISs being considered.

® [SO/DIS 7069. Small Computer-
to-Computer Peripheral Bus
Interface—Data Transfer Between
Computer and Peripherals. Price:
$29. Forward comments by
August 1. This DIS is designed
to facilitate the compatibility
and common use of equipment
produced by different manufac-
turers as well as the inter-
changeability of such equip-
ment between different systems.
It contains the functional. elec-
trical, and mechanical specifica-
tions that have to be met for
full compatibility of all equip-
ment in a computer at intercon-
nection points.

® |SO/DIS 8278/1. Data Communi-
cations—Network Service Definition.
Price: $40. Forward comments
by August 11. This is one stan-
dard in a series involving the
Open Systems Interconnection
(OS]) Basic Reference Model. It
is designed to facilitate the con-
vergence of capabilities offered
by subnetwork providers. It
specifies the characteristics of a
conceptual Network Service and
supplements the Reference
Model in guiding the develop-
ment of Network Layer
protocols.

User-Supported
Spreadsheet

Freecalc is a user-supported
electronic-spreadsheet program
for the IBM PC. It has 100 rows
and columns and provides a
number of basic formulas that
help both novices and experts
create a spreadsheet. Freecalc
lets you point the cursor to the
cells to be included in the for-
mula. and it has an area for you
to enter your own formulas.
Freecalc comes with three
sample spreadsheets and a
tutorial. It requires 128K bytes
of RAM for PC-DOS 1.1 and
192K bytes of RAM for PC-DOS
2.0 and 2.1. It's available for
$35, or you can send a for-
matted blank disk to the author
and make a contribution at a
later date. Contact Steve
Stilwell, Stilwell Software Prod-
ucts, 16403 North 43rd Dr.,
Glendale, AZ 85306. B
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All memories are good
memories when they come
from Cumana. Available for
the Apple, Dragon, British
Broadcasting Corporation

and IBM personal computers,

Cumana slimline disk drives
are designed and
manufactured to the highest
standards to give outstanding

MEMORIES-SHOULD - A
—BE-MADE-LIKE-THIS—"

Supplied with an extended 12
months warranty and fully
assembled and tested before
packaging, Cumana slimline
drives are available in single
and dua! versions. All power
and interface cables are
supplied with the drives to
enable you to plug in, switch
on and go!

L

performance and quiet
operation.

Y2/ The best name in memory
Cumana, Inc., Orangewood Business Center,
1701 East Ednnger Suite E12, Santa Ana,

CA 92705. Call: (714) 953-7622.

Cumana Ltd., Pines Trading Estate,

Broad Street, Guildford, Surrey, England.
Tel: (0483) 503121. Telex: 859380.

Apple is a registered trademark of Apple Computer, Inc.
The British Broadcasting Corporation Microcomputer is
manufactured under licence by Acorn Computers Limited.
Acorn is a registered trademark ot Acorn Computers
International PLC.

Dragon is a registered trademark of Dragon Data Ltd.
IBM is a registered trademark of International Business
Machines Corporation.

Circle 95 on inquiry card.
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Introducing a pockettul of miracles

Its the new BASF Qualimetric™ 3.5" Micro because we know,while each Micro FlexyDisk may only
FlexyDisk® Its name is a lot bigger than its size, and costa couple of bucks, the hours and brain cells youput
alotsmaller than its capacity— one astounding mega- into itare priceless.
bvte. Our new Micro fits into more than shirt pockets. For those occasions when you need more thana
Itfits into several of the hottest new small portable pocketful of miracles,we provide a handy and virtually
personal computers—like Apple™ Computer's new earthquake-proof 5-pack. It’s sized to slip easily into
Macintosh™ and Lisa™ 2 and Hewlett-Packard’s HP-150 vour briefcase, handbag, or backpack.

Touchscreen PC. Foraplethora of technical details about our new

The Qualimetric partis what makes our Micro MicroFlexyDisk and even more important information

FlexyDisk different from the others tharwillinevi-  onwhere to buy it,call toll-free. 1-800-343-4600.
tablyfollow. It indicates anew standard indesign,  Gelebrating 50 years of magnetic recording

production, inspection,and testing. This stan- \
3 BASF

dard enables us towarranty the Micro fora
lifetime* No more, no less. In addition,we
certify that each bit of every byte on or
betweeneverytrack on each Micro
FlexyDisk is 100% error-free. That's

*Contact BASF for a copy ot our warranty.

T uagn

Ciccle 36 on inquiry card. et
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SYMPHONY: A FULL-ORCHESTRA
VERSION OF LoTus 1-2-3

by Rik ladrmicek................... 121
A MusicAL TELEPHONE BELL

by Steve Ciarcia. .. .............c.... 125
THE WEST COAST FARRE

by lerry Pourvelle.................. 136

AN ADA LANGUAGE PRIMER,
PART 2: TOOL BUILDING IN ADA
by Sabina H, Saib. ................. 139

KErRMIT: A FILETRANSFER PROTOCOL FOR
UNIVERSITIES, PART 2: STATES AND
TRANSITIONS, HEURISTIC RULES, AND
EXAMPLES

by Frank da Cruz and Bill Catchings. . . .. 143

THIS SUMMER'S HOTTEST BATTLE won't be between rival baseball teams or even rival
football leagues. but between the purveyors of integrated software. Lotus Development
Corporation's Symphony takes on Ashton‘late’s Framework while Ovation Technologies’ Ova-
tion. Business Solutions’ Jack2. Peachtree’s Decision Manager. and many lesser contenders
scramble to offer personal computer users more action. To find out what drives this impor-
tant new technology. we begin examining window-based. multifunction software this month
with a product preview of Symphony. Contributing Editor Rik Jadrnicek’s examination of
Lotus 1-2-3's heir apparent catalogs a list of impressive functions; a future review will assess
whether the added capabilities encumber or enhance an already successful product.

This month’s trip to Steve Ciarcia’s Circuit Cellar finds BYTE's resident tinkerer putting
together a sound circuit that can give your telephone a distinctive chime instead of a stan-
dard ring. As usual. Steve's work might be a springboard for other projects. such as adding
music to a doorbell. dashboard. or digital alarm clock.

The BYTE Computer Show held in Chicago's McCormick Place in May gave Steve Ciarcia
and [erry Pournelle an opportunity to visit and talk with readers. The crowds around the
BYTE booth indicated that one or the other of these popular editors was holding court.
If you've not yet made it to a consumer-oriented computer show. you'll appreciate Pournelle's
feature on the West Coast Computer Faire, held this past March in San Francisco. Jerry reports
with his usual flair and eye for interesting products.

The first computer language invented by a committee, COBOL (Common Business Oriented
Language). will be 25 years old next year. Labeled archaic by most programmers, COBOL
applications nevertheless number in the tens of thousands and constitute the bulk of the
nation's data-processing industry output. Will the newest committee-generated language.
the Department of Defense’s Ada, fulfill a similar legacy 25 years from now? Last month's
beginning primer on Ada explored the language's modular. unitized structure and control
statements. In this month's concluding installment. author Sabina H. Saib puts together an
Ada toolbox of useful functions along with the source code (written in a microcomputer
subset of Ada called Janus Ada) of all the examples illustrated in both parts of the series.

Kermit, the file-transfer protocol discussed last month in an Education theme article. is
investigated further this month in the second of two installments. Last month's introduc-
tion examined how this protocol, developed at Columbia University. facilitates communication
among micro-, mini-, and mainframe computers. Frank da Cruz and Bill Catchings discuss
states. transitions, and heuristic rules and provide a sample sequence of packets from an
actual file transfer.

Next month, we'll have a product preview of Framework and we begin a two-part examina-
tion of the new [6-bit version of the 6502 microprocessor as Steve Hendrix chronicles the
specs of the 65816. Also. Senior Technical Editor Gregg Williams discusses the use of soft-
ware toolkits and David Hinnant reports on benchmarking UNIX systems.

—G. Michael Vose. Senior Technical Editor. Features
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We have the lowest

prices for #Sanyo 550’s™

*Qur prices this month are lower than any advertised in this magazine forthe Sonyo 550/550-2 series. Give us a call - we'lltell you the lowest advertised price
and the page No.. and our price will be ar least §10 less. To find out why the Sonyo 550 is the "hot” micro of 1984 ask for our new Sonyo brochure.

.
Specialsole on4.digir” Sonya computers.
All include dual drives. Basic. Wordstor.
Colcstor, Malmerge. Spelistor and Infostor.
Plus prices include a Sonya 5000 lefrer
quality printer {may be deducted for
$200 credit). The 1450's have dual
320K drives. the 1250's and 4050's
fearwre 4.2 megabrtes af formorted
storage.

All Sonya systems have o full ane year
warranty onthe moin board, 90 dayson
everyrhing else. and con be serviced or
over 50 service centers nationwide

= e 4
L cammngyy "

Fi

fromthe lowest-priced dual-floppy multi-
usersysiemstotrue 14-blt 10 Mhz. multl
user systems. Locadl service available via
TRW. We will configure. test and instoll
your systems for on odditionol charge

(coli for prices).

Don't buy o clone alane when you con get one with M$-DOS, CP/M/85, Basica. Perfect
WritetTM. Petfect SpelledM, Perdect CalcTM. Perfect FiledTM. Fast Graphs. Home Acct Plus.
Space Commanders. a tutorial and nationwide Bell and Howell service. (Prices for 1600
series include videa card and keyboard).

(quanrities limited).
51695 it Vb

1150 w/CP/M . . .. e e .
1250 w/CP/M $2095 Xira 128K Installed . . . .
$2149

4050 w/CP/M-86

TERMINALS

$2249
$100

1600-1
1600-4 (10mb)

PRINTERS

$3695

NEC PC-8201A ..................... $449
!,

-~ —

Scottsdale Systems.s

617 N. Scottsdale Road, Suite B, Scottsdale, Arizona 85257

== (602) 941-5856

Coll 8-5 Mon.-Fri. Closed July 1-8 for Summer Vacation

Tally Spirit
Tally 160/L
Tally 180/L
Okldata 92
Okidata 93
Plug N’ Play
Gemini 10X
Gemini 15X
Prism 132
all opts.

Toshiba 1351
ERSOM Moars i @ B it ais &1l C

LETTER QUALITY
Silver Reed 500 3409
Silver Reed 550
Diablo 630
NEC 2030
NEC 3550
NEC 7710
DTC 380Z
Juki 6100

OKIDATA

Naw yau con have twice the resolution of an
Okldoto 92 for abour the some price. Buy on
Okidoto 82 at the reral price of 5349 and we'll
install on OK-Wrirer enhancement for §70. You'll
hove the perfect double dury printer with 120
c.p.s. in draft mode and on 18x47 resalution In
corespondence mode - plus o setiol pon. Call for

prinf somple. oy a2 w [Ok-Writer

VIEWPOINT .... $449
Wyse 50 . ........ 3499
Also greot prices on the Yiewpoint §0.
Wyse. Teievideo. Ahos. Zenith and
Qumeterminals.

PLOTTERS
Hl DMP-29 $17
HI DMP-40
HIDMP41 .. .....
MODEMS
Password

300/1200 ....
Hayes 1200

Hayes 300

Mark Xl

’-\‘ We participate In arbitration for business and customers through the Detrer
: Business Dureou of Maricopa County

SERVICE/ORDERING

INTEGRATION: Prices listed are far new equipment in fagory sealed boxes with manufacrurer's
worronty. We will pretest your equipmenr. infegrate your system. configure your software. provide
special cables. efc. for on additional charge. Coli for prices.

ORDERING: MAL ORDER ONLY. Ifyou plan to visit us call for an appalniment. Prices lisred are
for cosh and Include 3% cash discounr. No C.O.D.'s or A.P.O.'s. We sell on o Net 30basisto Fortune 1200
companies and Universities. P.O.'s odd 2%/Viso. Mastercard odd 3%. Az residents 0dd 6%. Prices
subject to change, product subject 10 ovailobillty. Personal/Company checks rake 3 weeks ro cleor,
0-20%restockingfeeforreturned merchandise. Shippingis extra -producisoret.o.b.polnt of shipment
Softworeis sold only withsystems and is not worrontied for suitability. Registered rademarks: Wordsiar
MicroPro international: CP/M and MP/M Digital Research: Televideo-Televideo Systems. Inc.

Princeton HX-12
Zenith ZVM-133
Amdek Color 1
Rolond CB-141
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BY RIK JADRNICEK

Photo |: A three-
window display
highlights Symphony's
ability to depict a
spreadsheet. document.
and graph in color

on the screen

at the same time.

P-REV-IEW

SYMPHONY

A FULLF-ORCHESTRA
VERSION OF LOTUS 1-2-3

|
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Editor's Note. The following is a BYTE product preview.
It is not a review. We provide this advance look at this
new product because we feel it is significant. A com-
plete review will follow in a subsequent issue.

Symphony is a full-fledged integrated pack-
age created by Lotus Development Corpora-
tion. The name is an allusion to the original
product’s likeness to a chamber music group.
while the new one's features are numerous
and varied. 1t is priced at $695 and current
Lotus 1-2-3 users can upgrade to Symphony
for $200.

I am an experienced Lotus 1-2-3 user and
I recently secluded myself in a room with a
large pot of coffee, an IBM PC, and Symphony.
Here is what | discovered.

wwWwW americanradiohistorv com

sane time,.$

tSymphiony allows the user to work in any
vindow, then instantly wove to another
vindoy. Changes made 1n one window are
immediately reflected in other affected

In a nutshell, Symphony includes and im-
proves upon the Lotus 1-2-3 spreadsheet,
graphics, and database capabilities while add-
ing new word-processing and data communi-
cations environments. All this is enhanced by
powerful macro files and the Symphony com-
mand language.

THE MASTER ENVIRONMENT

A 256-column by 8192-row spreadsheet is the
master environment for the SHEET (spread-
(continued)

Rik |adrnicek is president of Micro Flow (POB 1147,
Mill Valley. C A 94942). a microcomputing consulting
firm. When he isn't writing or playing with micros. Rik
likes sailing and traveling.
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preadsheet work environsent

DOC GRAPH FORM CoMM

sheet), DOC (word processing), GRAPH
(business graphics), COMM (data com- opy Fenge of cells EN S
munications), and FORM (database) M m&lctc Width Format Rangt Cra?h Query  Sertlngs
subenvironments of Symphony. =

Like Lotus 1-2-3, the whole work en-
vironment is still memory-bound. With
a 256K-byte IBM PC, Symphony showed
187.270 bytes free for modeling. | was Use the telephone (aodeml
able to fill 8 columns by 1925 rows with Login Transmit-Ranye File-Transfer Break Settings
an 8-digit number (that's 29 single-
spaced. typewritten, 8% by 1] pages)—
to take full advantage of Symphony, |
would need more RAM (random-access
read/write memory). (Lotus recommends a

e

2 b Copy hlock n; toxt o o MENY
i < L i M S h Replace Jus Format Page Li k H
;nf:gxr;urré;!JBQOK ytes of RAM for Sym v Ersse Sears y Format Page Linefarker Quit
ny.—Eds.

You can create and name any number
of windows overlooking this workspace.
Each window can operate as one sub-
environment (for example, as a spread-

Sheet]' The same WindOW can then be ﬁd‘é:?:z:l:ndl;t:l:::‘z’:";::o::tgz;:or::neutz Settings
changed to another subenvironment.
Within the same wiridow you might start
out typing a letter, then change that win-
dow environment to a spreadsheet to
enter some formulas, then change back

s Display a greph in this window

to the document environment to con- HOITR (st-Settings 2Znd-Settings lmage-Save
tinue the letter.

Window names can be up to 5 char-
acters long and include spaces. The
layout of the windows can be as small
as one character or as large as the
screen. They can be freely moved Hodify current window ar use anofher ulndou PiEN
around the screen and can be plled on i ndowg }"“c Peint Configuration Application Settings MNew Exit DOS
top of each other like papers on a desk-
top. or even filed away for later use.
While paging from one window to the
next, you can zoom into the window of
your choice, making it fill the monitor
screen. You can -even completely
eliminate window borders or you can
change them to solid lines to give your

Photo 2: A full complement of Symphony menus. beginning with
a start-up menu followed by spreadsheet, communications, word pro-
cessing, database, graph. and a window-management menu.

integrated model a customized o3 | O TR Lett, Single
appearance. '
o . . b —— e
Since all the windows and subenviron- =l = -
ments you create overlook one master y N 5T R t T T o1 1 TR
environment, the entire scenario is in- §9-r:°-y Aty alEL inceasian, a Sber-Seiiagel
3 9 dat, e, camanjcatjons, spreadsheet and graphics. i
teractive. At YOUY Optlon: any Changes u:n:n:’ungmnt system un:tex the vnlou: S;phow -o::;::?
you make in one WindOW Wl" be re- I‘Jlth it, users can simultaneously display spreadsheets,
) . ocusents, forws, graphs, and terminal sessions i varjous
flected in the others. In fact. in the pro- ~ converlent layouts both on screen and on paper.d

cess of developing formulas you can
move from window to window picking
up variables. Different windows can be
formatted independently, and you can
restrict the area they lqok upon. It's easy
to switch among various environments,
share data among environments, and
use several environments simulta-
neously, thus achieving a high level of
integration.

Photo 3: A text sample in a word-processing window.
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SERVICES AND ENVIRONMENT
MENUS

Most of the commands used with Sym-
phony are divided into two groups: ser-
vices and menus. Pressing the F10 key
on the IBM PC will present a set of
tiered menus for the current active en-
vironment. For example. if you are in a
window with the spreadsheet environ-
ment active, pressing the F10 key will
give you access to the commands per-
taining only to spreadsheets. A window
with the DOC environment active would
display the command menu used for
word processing. The menus are there-
fore less complex and more focused on
the task at hand.

Pressing the F9 key onthe IBM PC dis-
plays the service menu giving you ac-
cess to the commands common to all
windows. You can then manipulate win-
dows or disk files and configure the
printer or program defaults. Within the
services menu, cells can be protected
and the entire worksheet can be locked
against the editing of protected cells. A
user-defined password is needed to un-
lock the spreadsheet.

Special application utilities can be at-
tached to Symphony from the services
menu. One such application is the DOS
(disk operating system) window. This
enables you toreturn to DOS with two
keystrokes. When you execute those two
keystrokes. the screen blanks and the
A > prompt appears. You can run DOS
utilities or even another program, RAM
permitting. Typing “exit” at the A>
prompt takes you out of DOS and re-
turns you to Symphony.

Speed and lype of transmission
[EXITIYE Phove Terminal

Send
EOL:
Delay:

Terninal
Screen:
Echo:
Linefeed:
Backspace: Backspace
Urap: Yes
Pelay: 8
Translation:
tnone)

Interface
Baud 118
Parity:  Nome
Length: 7
Stop bits: 1

Phone
Type:
Dial:
Ansver: 15
Number:

Break:

tnbound:

Pulse
68

Capture:
Range:
Printee:

EMis
Send  Breah Handshaking Caplure Login Name Ouit

Hendshaking

SETTING SHEETS

Symphony lets you create Setting
sheets to hold default values for printer
settings and characteristics of the
various environment windows. For ex-
ample. you can create and store a varie-
ty of Setting sheets, each describing a
different printer or printout format. A
catalog of the sheets is kept for your
review and selection for different appli-
cations. Communications parameters,
database designs, graph specifications,
word-processor formats, and spread-
sheet characteristics all have Setting
sheets.

The sheets are filled out by selecting
options from menus similar to the com-
mand menus. When making the choices,
the screen goes blank briefly and the
Setting sheet reappears to reflect the
changes. Each sheet created serves as
a recap and can be dynamically up-
dated. so you are seeing all values and
changes as they are made. The use of
Setting sheets further simplifies use of
the program.

The special numeric pad keys have
been put to good use in Symphony. All
of them are used and the functions they
perform are consistent from environ-
ment to environment. The scroll key ac-
tually warrants scrolling. In the docu-
ment environment, it permits jumping
25 percent of a page in horizontal and
vertical directions. In the spreadsheet
environment. you can easily move to
the end of data, column, or row. Lotus
Development makes good use of the
special keys on the IBM PC. especially
the function keys (see figure 1). This,

Tucerting Recoed 1
Cnter First Name

Firct Heme John_____
A"

8 Last Name Jones

Response: \j

68 Street 3 Main St

Yes

Outbound: Yes

No
No

Communfcations Settings:

Settings

Photo 4: A Setting window for communications parameters.

Most commands
are divided

into two groups:
services and menus.

coupled with the more focused menus
of Symphony. speeds up the process of
model building considerably and mini-
mizes confusion.

THE SPREADSHEET
ENVIRONMENT

The spreadsheet capabilities of Sym-
phony are certainly not diluted. Lotus
1-2-3 is in full force and includes some
new tricks. Global formats, recalculation
order (including iteration count), title
fixes, and global column widths are now
conveniently displayed together in a
Setting sheet. As you change the values,
the full-screen Setting sheet changes
dynamically—a real treat.

Remember that any window can be-
come a spreadsheet environment and
all windows are viewports onto the
same master spreadsheet. Whenin the
spreadsheet environment, only the
menu items neccessary for spreadsheet
development are presented. Copying.
moving. and erasing cells, ranges, and
blocks is a breeze. Direct access is given
to spreadsheet-oriented graphics and
database commands to develop the
Setting sheets for those environments
(see graphics and database environ-
ments).

{continued on page 372)

Photo 5: A Symphony database form.
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The lean, mean

Houston Instrument’s brand new servo driven
DMP-51 is the fastest drum plotter we've designed
to date. This superb plotter offers a pen speed of up
to 22 inches/second; programmable accelerations,
and a pen-on-paper resolution of 1/1000 of an inch!
That means you’ll turn out quality 17" x 22" and
22"x 34" drawings a lot faster, increasing your firm’s
productivity and profitability.

Now, for more good news. The DMP-51, priced
at $4,495 % is as fast as other plotters costing three
times more. At that price, you can afford to put a
DMP-51 at individual drafting work stations.

This is the professional plotter that meets the
needs—and the budgets—of all companies, large or
small.

plotting machine
from Houston
Instrument

The DMP-51 is intelligent, too. The DMP-51
can execute complex graphics operations from the
simplest commands. A mechanical/architectural
version, the DMP-52, with its 18" x 24" and
24" x 36" paper size, is available for the same price
from Houston Instrument.

So, watch our new plotter in action . . . it won’t
take much time to realize it’s the best buy for your
money. For the name, address and phone number
of your nearest dealer or distributor, write Houston
Instrument, 8500 Cameron Rd., Austin, Texas, 78753.
You can also call 1-800-531-5205 or 1-512-835-0900
(Texas residents). In Europe, contact Houston
Instrument Belgium NV, Rochesterlaan 6, 8240
Gistel, Belgium. Tel: 059-27-74-45. Tlx: 846-81399.

*Suggested U.S. retait price

P08

heuston
mnstfrument

Circle 155 on inquiry card.
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Personalizing
the sound

of your
telephone

il S a aas e—|
BY STEVE CIARCIA

CIARCIAS

CIRCUIT CELLAR

A Musical
Telephone Bell

bout a month ago. | was visiting an
IC {integrated circuit) manufacturer
that produces a line of communica-
tion and voice-synthesis chips. among others.
I was there to get some firsthand information
on some new chips that will be the heart of
a low-cost Circuit Cellar voice-recognition
project coming later this year.

The visit started like most business meetings
I'm used to: it included a tour of the facility,
discussions with the technical staff. and lunch.
After returning from lunch. a group of us were
standing in the corridor adjacent to a large
divided office area deciding who should be
part of the next meeting when a phone rang
in the middle of the room. Everyone immedi-
ately stopped talking and looked toward their
section of the office as the phone rang again.

They glanced at each other again as one
said, “Is that my phone or yours?"

The consensus was. "It must be yours, it
doesn't sound like mine.”

| watched as all four started walking toward
their offices. About halfway there, each one
stopped dead and turned around. With a
somewhat exasperated sigh. one of them said,
“It was George's phone’

"It gets so frustrating. All the bells sound
alike. and with the acoustics in here it's im-
possible totell whose phone it is unless you're
within 10 feet of it

The others shared the same expression of
annoyance as the discussion shifted from
electronics-related topics to an area of more
immediate concern: Why can't telephone
manufacturers make different-sounding bells
for phones? It would seem that in a free-
enterprise system, adept at producing pet
rocks and Cabbage Patch dolls. a custom tele-
phone bell would be trivial.

While | didn't make any pledge to solve this
problem. I recognized legitimate concerns
and decided to intervene electronically. There-
fore, projects on talking robots, automatic
houses. and rainmaking machines willhave to
be put off for another month as | try to build
a better mousetrap.

1 hope that this month’s project will solve
the auditory confusion in an office or at least
Copyright (c) 1984 Steven A. Ciarcia. All rights reserved.

A
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add a little spice to an otherwise boring tele-
phone. Rather than just ring, the Circuit Cellar
Whimsi-Bell plays the first few bars of 25 pre-
selected tunes. Instead of hearing an annoy-
ing metallic clamor. you can be greeted by the
theme to Star Wars. or perhaps you would
prefer the “William Tell Overture.”

Cleverly disguised in this whimsical project
is a discussion of the telephone system. My
intention is to help you understand character-
istics and specifications that govern the tele-
phone products you purchase or the tele-
phone interfaces you might build. It also sets
the stage for future Circuit Cellar projects deal-
ing with telephone lines.

Reading between the lines, however. you'll
soon realize that the central theme is not
musical phones but rather ring detection and
auto-answering the phone by computer. It
may seem like a trivial consideration. but the
environment is hostile and connection restric-
tions abound. First, a little about the phone
system.

THE STATUS QUO TELEPHONE

Essentially, the characteristics of the tele-
phone have been unchanged for 90 years. It
originally used a carbon microphone and
electromagnetic earphone with a capacitive-
ly coupled electromagnetic ringer triggered
from a hand-turned magneto. Today's Western
Electric phones incorporate many of the same
materials. and new electronic phones merely
simulate their archaic predecessors. For ex-
ample, the characteristic impedance of the
early Edison phones was 600 ohms, and to-
day's electronic units must still abide by this
specification.

The design and use of telephone equipment
are dominated by line resistance. When you
wish to answer or initiate a telephone call, the
only requirement is to place a load across the

(continued)

Steve Ciarcia (pronounced “see-ARE-see-ah™) is an elec-
tronics engineer and computer consultant with experience
in process control, digital design, nuclear instrumenta-
tion, and product development. He is the author of
several books about electronics. You can write to him
at POB 582, Glastonbury, CT 06033.
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phone lines (between tip and ring). The
handset. or the data-access arrange-
ment (DAA) in either your modem or
your auto-dialer. will cause a DC current
flow of approximately 25 to 30 milli-
amperes (mA). A current-sensing relay
at the telephone company then signals
the system that you are “off hook: If it
is an outgoing call. you will receive a
dial tone; if it is an incoming call. the
ringing will stop and you will be con-
nected to the incoming party.

The on-hook voltage between tip and
ring of the telephone line is approxi-
mately 48 volts (V) DC. It is generally
supplied by a battery from the tele-
phone office and can range from 42.75
to 52.5 V. Tip and ring have nothing to
do with the telephone ring itself; they
refer to the plugs that the operators used
to connect callers many years before
automatic dial exchanges. The original
system had large arrays of connection
jacks with operators who would physical-
ly insert patch-cord jumpers between ini-
tiating and receiving calls. The two con-
ductor patch cords made their electrical
connection to the tip-and-ring portion of
the plug. The tip connection was usual-
ly ground. (Anything designed for con-
nection to the telephone line should not
be polarity sensitive. Polarity is some-
times reversed. and 200V test voltages
are sometimes placed on the line)

Once the line is captured. an off-hook
situation exists and a dial tone will be
heard in approximately a second. The
dial tone actually consists of two tones:
350 Hz and 440 Hz. If you are contem-
plating building a computer-activated

i
"

+5V s
+5V +5V
10K
1uF
4.7
14 llﬁ 13
1 g I L
Qf——* RING SIGNAL
330K ONE-SHOT
TIP 74L8122
7
NE-2 —| PHOTO
TRANSISTOR
RING

Figure 1. A simple ring-detector circuit.

automatic dialer. a tone decoder should
be incorporated to signal the computer
that dialing can commence. It will also
signal you when the call has terminated
if it was not initiated at your end. (If you
want to get elaborate. the awful sound
that the phone company blares at you
to attract your attention when you
forget to hang up a phone consists of
four tones: 1400 Hz, 2060 Hz. 2450 Hz,
and 2600 Hz. Pulsed at a rate of 5 Hz.
it is called the receiver off-hook tone.)

DIALING

Most residential telephones in this
country still use mechanical pulse
dialers. When you turn and release the
telephone dial. the current in the tele-
phone line through the off-hook relay
is interrupted by the number of times
indicated on the dial position. These
dial pulses are issued at approximate-
ly 10 pulses per second (pps)—some ex-
changes will accept up to 21 pps—with

Photo 1: Whimsi-Bell attaches to the tip and ring wires in parallel with your phone.
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about a 60/40 percent on-off-hook duty
cycle. Nine breaks in succession are in-
terpreted as a 9" digit. and three
breaks define a 3" digit.

The separation of digits is determined
by the interdigit time. Any succession of
pulses occurring more than 750 milli-
seconds (ms) after the last pulse are
considered part of the next digit. For ex-
ample. if you send five pulses at 10 pps.
wait 200 ms and send three more
pulses. the telephone company will in-
terpret this as the single digit “8:" If you
had waited 750 ms between transmis-
sions, they would have been interpreted
as the two digits “5" and 3"

The latest innovation in the telephone
system is ‘Touch‘one. the registered
trademark for AT&T’s dual-tone multifre-
quency (DTMF) communication. The
pulses go only as far as the local ex-
change office. From there. and through-
out the rest of the telephone system.
DTMF tones are used to direct calls.

The advantages of DTMF are in-
creased dialing speed and. more impor-
tant. the ability to transmit data. DTMF
tones are sent with a minimum duration
of 50 ms and an interdigit time of 45
ms. A seven-digit number on a pulse-
dial system would take 11 seconds ver-
sus less than | second for DTMF.

] won't dwell on DTMF because it is
covered in detail in my “Build a Touch
Tone Decoder for Remote Control” on
page 42 of the December 1981 BYTE.

THE BUSY AND RING SIGNALS

Again. if you intend to build an auto-
dialer at some point. you should incor-
porate some means to recognize a busy
signal. The busy signal consists of two
tones. 440 Hz and 620 Hz. that are on
for 0.5 second. then off for 0.5 second.
Either the tones themselves can be rec-
ognized. or the unique 50/50 0.5-sec-
ond duty cycle can be monitored.
When your telephone rings. it is the

result of a high AC voltage being ap-
(continued)
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SWISS MADE

Sheet Feeders By Rutishauser.

Swiss-Made Quality. Competitive Prices.

Rutishauser. Remember the name.
Our precision sheet feeders save
vou time. And Money. Rutishauser
products are made to exacting
standards of Swiss craftsmanship.
Built to perform. Built to last. Time
after time after time. Rutishauser. The
very best in document and forms
handling equipment. .. electronic or
mechanical ... for word and data
processing systems.

MECHANICAL SHEET FEEDER
(2:00)

Auwtomatic feeding. Simple and casy to
install and load. No special sof tware,
switches, contrals, or adjustments
needed.

PROGRAMMABLE DOUBLI BIN
FEEDER (11:00)

Flexible control and consistently reli-
able performance — with or without
electronic commands. Operator pro-
grammable. with vemoteflocal modes.
Also reacts to mechanical or electrical
bin selection.

Circle 269 on inquiry card.

BI-DIRECTIONAL FORMS
TRACTOR (9:00)

Irouble-free handling for accurate

(el
continuous forms feeding. Fits any
standard word/data processing printer.
SINGLIE BIN SHEET FEEDER
(3:00)

One of the most widely used single
bin feeders in the world. Automalic.
Compact. Lightweight. A powerful
microprocessor controls paper position
and nscrtion.

DOUBLI BIN SHEET FEEDER
(12:00)

Imerchangeable and software
compatible with our demand sheet
feeder model. Each sheet fed upon
command. Ample capaeity with room
for 450 sheets.

DEMAND SHEET FEEDER (10:00)

Feeds sheets upon command by printer
systent. Accommodaltes virtually any
stze paper or tvpe of form.

wwWwW americanradiohistorv com

FRONT FEED DEVICE (1:00)

Programmed insertion of {forms

o
for complex applications. Handles
yeprinted forms, ledger cards and
prej &
other single or multipart documents.

Rutishauser sheet [eeders are available
for leading letter-quality printers.
Rutishauser. Swiss standards of lasting
value. Call us at (214) 343-9154 (USA)
or (00-41-1)926 46 00 (International).

[sn’tit... about time?

Rutishauser of America, Inc.
10345 Brockwood Rd.
Dallas, Texas 75238

(An affiliate of Rutishauser Data AG.)

Rutizhqurser
Swiss-Made Quality You Can Afford.ll

JULY 1984 = BYTE 127



www.americanradiohistory.com

R ouT- AC
0sc N/C PUT IN
4 3 2] L
I 1 | 1
PUSH - PULL ]
RSt OUTPUT
40V
TONE-GENERATOR
[ LOGIC
10V B
SERIES ANTITAPPING
[ REGULATORS PROTECTION
| 1 il | L I | L | 1
LS T Le ] ) L8]
INTERNAL € FILTER COMMON aC
2ENER N
al BYPASS
AC
+5V COMMON ouT IN
[4] 3 T2 1]
d It 1 1 1 I
4
m
5V
SV SERIES ANTITAPPING
,;[; LR L PROTECTION
i | 5 1 } 6 1 ] 7 1 . | 8 L
INTERNAL +0C COMMON ac
ZENER FILTER N
b) BYPASS

L

Figure 2: Texas Instruments CMOS ring-detector chips. (2a) Block diagram of the
TCMI1501A, TCMI1505A, TCMI1506A. and TCM 1512 A versions. (2b) Block diagram of
the TCM1520A version.
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If you are building a
computer-activated
automatic dialer, use

a tone decoder to signal
the computer.

plied to the telephone lines. The voltage
is capacitively coupled to the electro-
magnetic bell. When you are initiating
a call and you hear a ringing in the ear-
piece, you are not hearing the ringing
voltage. Instead. you are hearing a pair
of tones, 440 Hz and 480 Hz. used by
the phone company for signaling. The
on/off duty cycle depends on the ex-
change being dialed. When the ringing
stops. it usually means the call has been
completed or that you are irrevocably
lost among the trunk lines.

RING DETECTION

The solution to the problem described
earlier is a ring detector. Rather than try
to change all the bells in an office, it is
a relatively simple matter to monitor the
telephone line in parallel with the exist-
ing phone (with its bell turned low or
off) and generate a different sound cor-
responding to the incoming ring signal.
This new sound can be a buzzer, a
slightly different bell, or an entirely new
electronic signaling device. The actual
alerting mechanism is secondary. It is
all triggered by a circuit called a ring
detector.

The incoming ring is the highest non-
test voltage encountered on the tele-
phone line. The normal on-hook condi-
tion is a high-impedance state with
approximately 50 V DC between tip and
ring. When the phone rings (usually 2
seconds on and 4 seconds off), it is
because an additional 86 V AC of ring-
ing voltage has been superimposed on
the line. This 20 Hz +3 Hz signal is
passed through a capacitor to the tele-
phone bell. causing it to ring. While
86 V AC is nominal. the ringing voltage
can vary from 65 to 130 V AC. and the
DC component can appear as much as
70 V negative.

Because the ringing voltage is so dif-
ferent from other telephone signals. a
ring detector is simple in theory to con-
struct. The simplest ring-detector circuit
(shown in figure 1} consists of a neon
lamp and a phototransistor. Neon lamps
such as the NE-2 have a turn-on thresh-
old of about 65 V and therefore would
respond only to the higher ringing

(continued)
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Your financial records. Confidential plans. Personal correspondence.
When you record it on Verbatim flexible disks, you always get back exactly what
you recorded. That’s because Verbatim disks are certified 100% error-
free. And backed by a warranty to assure performance: Verex,™ 1 year;
Datalife,® 5 years, Optima Series,? 17 years. No wonder one out of

every four disks sold is made by Verbatim, making ours the world’s
best-selling disks.

For your nearest Verbatim dealer, call toll-free
800-538-1793. In California or outside the U.S., call collect |
(408) 737-7771.

Because Verbatim always handles your most sensitive : ) " Vel‘baﬁmu

information with the utmost discretion. Nothing? better thana Verbatin response.

Circle 320 on inquiry card.

We'll repeat your
most sensitive nformation
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voltages. When the neon lamp lights, it
inturn causes the transistor to conduct
and triggers the one-shot.

Variations on this circuit employing
LED (light-emitting diode} optoisolators
and level-detection circuits are available,
but a price is paid for simplicity. The
telephone line is not an ideal environ-
ment and contains many aberrations
that can lead tofalse triggering by crude
ring detectors. Just the action of going
on hook or off hook (also called tap-
ping) generates local line transients that
are sufficient to cause a neon bulb or
LED to fire. We can add more com-
ponents or compensate for these pecu-
liarities in our communications software,
but, fortunately, alternatives exist.

SPECIALLY DESIGNED
RING-DETECTOR CHIPS

Texas Instruments produces a line of
CMOS (complementary metal-oxide
semiconductor) ring-detector chips that
offer all the necessary features. (See
figures 2a and 2b))

The normal installation of the ring-
detector chip uses a capacitor and a
2.2K-ohm resistor connected between
the detector and the line. The network
formed by the DC-blocking capacitor.
current-limiting resistor, and full-wave
bridge rectifier supplies power to the IC
from the phone lines. The rectified AC
signal & filtered by a 10-microfarad (uF)
capacitor attached between pins 6 and
7. The value of this capacitor deter-
mines the minimum input voltage and
turn-on time of the ring detector. it is
also used to suppress response to dial
tapping (tapping is a false triggering of
the bell due to transient-producing
pulses on the phone line. usually from
rotary-dial phones).

In use. the ring-detector IC stays in
standby mode until the incoming

' (continued)
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Photo 2: A view inside the Whimsi-Bell prototype. The doorbell synthesizer chip can play
25 different tunes.
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Figure 3: A typical ring detector using the TI ring-detector chip.

COMPUTER INTERFACE

RING o0—— AC

0.47uF TIL111 +5V
250V
2.2K 1 4 4708
TiP Hl—w—_, AC 1 4.7K
5 E—
— e — RING
6
TCMm1520A +| G & s
m
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: 3 2 B 77
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Figure 4: A two-hip ring-detection circuit that provides an optoisolated ring-detector signal for your computer.
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voltage between pins | and 8 exceeds
89 V (remember. the off-hook condition
is a DC voltage on the line, and the
series DC-blocking capacitor prevents
the ring detector from seeing this volt-
age). While in standby mode, the im-
pedance is approximately | megohm.

When the voltage exceeds 89 V, the
IC begins to conduct. This energy is not
transferred to the load, however, until
the input reaches 17 V. Should the in-
put voltage continue to rise beyond a
predetermined limit (a transient instead
of a true bell signal). an internal high-
current SCR (silicon-controlled rectifier)

is triggered. The excess energy is dis-
sipated in the 2.2K-ohm series resistor.

‘Iwo versions of the ring detectors are
supplied by Texas Instruments. Models
TCMI501A, TCMI505A, TCMI506A, and
TCMI1512A are detector tone drivers in-
tended for use as electronic alternatives
to the standard electromagnetic tele-
phone bell. These chips incorporate an
oscillator and a power audio-generator
section to drive a piezoelectric trans-
ducer or speaker. Figure 3 demonstrates
a typical circuit.

The TCM1520A is a ring detector only.
It has a +5V output signifying the ring

signal rather than an audio output. The
TCMI520A is best utilized in auto-
answer modems. Figure 4 demonstrates
a two-chip circuit that provides an op-
toisolated ring-detection signal that can
be connected to a computer. When a
ring signal is applied, the 10-uF
capacitor charges until it passes the
17V threshold. At that point, pin 4 out-
puts +5 V. which in turn drives the LED
side of an optocoupler. The illuminated
LED causes the transistor portion of the
optocoupler to saturate, providing a low
true signal to the computer. The com-
puter. on recognizing a valid ring, gives

PIC1655A BLOCK DIAGRAM -
5 - 4
FILE-SELECT A GENERAL Y
[ W REGISTER ] ?IEESSTER Iu EFLGEISTER : CE:> RAG=3
73 ﬂ {F10-F37) o
(@—a . -
8 m-U 8 z 8
w
e |, J 5 \H et
UNIT () o
@
11 . —
2-LEVEL INSTRUCTION ~
I STATUS REG (F3) ] RTCC REG (F1) AI STACK B CoPE ‘:‘; (:t:} RCo-7
CONTROL ©
Tk i
_bLPRos CNTR. (F2) J
’—‘ KU
PROGRAM
ROM
512 x 12
RTCC  MCLR
PIC1655A PINOUT AY -3-1350 PINOUT
TOP VIEW TOP VIEW
\ \
rRTcc=1 28 [JMCLR GND [] 1 28 [ RESET
Voo (] 2 27 osc vpp [ 2 27 osc
vxx[3 26 [J cLKOUT vpp O3 26 gCLKOUT
vss(]4 2511 RC? GND []4 25 [] TUNE SELECT A
TEST[]S 24[]RcE GND 5 24 [] TUNE SELECT B
Rao(]6 23[JRres PLaY 1[]6 23] TUNE SELECT ¢
Rnlg 7 22 gnca PLAY 2[]7 22[] TUNE SELECT D
RA2[]8 21[]JRC3 CAPTEST[]8 21[] TUNE SELECT E
RA3[]9 20[1Rc2 TUNE SELECT 4[]9 20 [] TUNE SELECT 1
RBO[]10 19{] RC1 NEXT TUNE []10 19 [J TUNE SELECT 2
Ralg 1 18[JRCO D1SCRG [J11 18] TUNE SELECT 3
RB2[]12 17 [JRB? ON/OFF [J12 17 [] RESTART
RB3[]13 16 [JRBE ENVELOPE []13 16 [1 SWITCH GROUP SELECT
RB4 []14 15 [] RBS TUNE OUTPUT []14 15 [] TUNE SELECT STROBE

Figure 6: Block diagram of the General Instrument AY-3-1350 tone synthesizer.
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an off-hook signal to the DAA or the
modem to answer the phone.

BACK TO THE INITIAL PROBLEM

The office situation described earlier
can be easily solved for one or two in-
dividuals with the one-chip circuit
shown in figure 3. Here. a TCMI1512A is
used to drive a speaker. The circuit is
connected in parallel to an existing
phone that has had the bell discon-
nected or turned down. R1 sets the fre-
quency of the "bell”; R2 sets its volume.
When the phone rings. a different kind
of bell is heard.

Such a circuit might be useful in some
applications. Beyond a few installed in
a large room. however. the same confu-
sion would arise Instead, a more varied
signaling device must be employed.

A variety of alternatives comes to
mind. Once you've detected the ring.
virtually any triggerable event can oc-
cur. fnitially. f thought it might be cute
to attach a voke synthesizer or other
equally nonstandard signaling device.
However. I'd rather reserve voice syn-
thesizers for more serious purposes. fn-
stead. in the name of cost-effectiveness
and mass production. | opted for
Whimsi-Bell.

WHIMSI-BELL

The Circuit Ceflar Whimsi-Bell. shown in
photos | and 2 and schematically dia-
gramed in figure 5. combines a ring de-
tector and a sophisticated micropro-
cessorcontrolled doorbell synthesizer.
The phone is connected to the Whimsi-
Bell through a Yjunction phone-line
connector. When the phone rings. it
plays the first few bars of one of 25
tunes or three chimes. The switch-
selectable repertoire is listed in table 1.
The circuit also includes an optoisolated
output so you can connect the device
to a computer as well.

The heart of Whimsi-Bell is the
General Instrument AY-3-1350 tone syn-
thesizer. which is actually a PIC 1655A
8-bit microcomputer that has been
specifically mask-programmed as an
electronic doorbell chime. Block-
diagramed in figure 6. the PIC 1655A in-
cludes thirty-two 8-bit RAM (random-
access read/write memory) registers.
512 by 12 bits of program ROM (read-
only memory). an on-board oscillator
and real-time clock. and 20 VO (in-
put/output) lines on a single chip. The
chip runs on +5 V.

The Whimsi-Bell is powered by a 9V
battery and consumes virtually no
power until it is triggered by a ring-
detect signal from 1C2. This signal turns
power on to IC] through Q1. QI is sus-

tained for the musical period regardless
of the length of the ring by the on/off
signal. ICl pin 12. The chip shuts itself
off when it has concluded playing.

The ring-detect signal is attached to
one of three points in the circuit (A. B.
or C). depending upon the combination
of tones you wish. All 25 tunes are ac-
cessible if the connection is to point A.
The chimes are selected by opening all
the selection switches and connecting
the ring-detect input to one of the three
input terminals. If A it will play the
Westminster chime; if B. it will play the
simple chime: if C it will play the
descending-octave chime.

With the ring-detector connection at
point A. where all 25 tunes are avail-
able. a particular tune is selected on the
10-position DIP (dualinline package)
switch SW1. SW1 positions 1 through 5
are assigned to selection codes A
through E: SW1 positions 6 through 10
are assigned to selection codes 0
through 4. To select the Star Wars theme.
D4, positions 4 and 10 would be closed
(all others open) Every time the phone
rings. that tune will be played

The 25 tunes average nine notes each
The tunes are stored internally as a
series of notes with a stop code follow-
ing the last note in each tune. Each 8-bit
note comprises a S5-bit pitch value
and 3-bit duration. Two-and-a-half oc-
taves of notes can be accommodated.
with the durations ranging from a six-
teenth note to a whole note. (I mention
this only because the AY-3-1350 can be
configured for external ROM should
you care to play the entire “Star-
Spangled Banner’ when the phone
rings. Contact General Instrument for an
application note describing this
procedure)

There are two potentiometer adjust-
ments. R10 varies the processor clock
speed about 1 MHz to setthepitch, The
other adjustment potentiometer. R12.
varies the charging time on C7 to set the
speed at which the notes are played.

The output of IC! is a combination of
signals. The actual tune output comes
from pin 14. while pin 13 serves as an
envelope generator o control the
volume. A three-transistor amplifier
directly drives an 8-ohm speaker.

IN CONCLUSION

This month's project is a little less tax-
ing than the 99<hip Trump Card from
the last two months. Nonetheless. ring
detection and the telephone system are
important subjects for discussion.
While 1 don't think everyone is going
to want a Whimsi-Bell attached to their
phone. all the people who have heard

Table 1: Tunes and switch settings for
the Whimsi-Bell

Switch Tune Switch Tune
AQ Toreador A3 O Sole Mic
60 willam Tell 83 Santa Luwcia
CO Halelujah Chorus  C3 The End

00 Star-Spangled 03 Blue Danvbe

Banner €3 Brahm's Lullaby

€O Yankee Doodie

Al John Brown's Body Ad Hells Bells

81 Clementine B84 Jingle Bells

Cl God Save the C4 La Vie en Rose
Queen 04 Star Wars

01 Colonel Bogey E4 Beethoven's Ninth

El Marseilaise

A2 America. America
B2 Deutschiand Leid
C2 Wedding March
02 Beethoven's Fifth
E2 Augustine

my prototype have been amused
enough to want one, if only as a unique
conversation piece. More important. I'm
encouraged by all the experimenters
who have built one of the Circuit Cellar
modem projects and see this as a
means to add auto-answering.

NEXT MONTH

1)l be answering some of the questions
fve been asked about my previous prop
ects. In September. I'll present the Cir-
cuit Cellar AC Power Monitor. B

Edilor's Note: Steve often refers to previous Circuit
Cellar Articles. Most of these past artides are avallable
in reprint books from BYTE Books. McGraw-Hill
Book Co.. POB 400. Hightstown. N| 08250,

Ciardas Circuit Ceilar. Volume | covers articles
that appeared in BYTE from September 1977
through November 1978. Volume Il covers
December 1978 through lune 1980. \blume
I covers [uly 1980 through December 1981.
Volume |V covers lanuary 1982 through june
1983.

To receive acomplete list of Ciarcia's Circuit
Cellar project kits. circle 100 on the reader-
service inquiry card at the back of the
magazine

The following item is available from

The Micromint Inc.

561 Willow Ave

Cedarhurst, NY 11516

(800) 645-3479 for orders
(203) 871-6170 for information

Whimsi-Bell kit. Includes printed-circuit
board. ICs. and all discrete components. as
described in figure . Case and battery are
not included. .................... $49

Pleaseinclude $3 for shipping and handling
in the continental United States. $10 else-
where. New York residents please include 7
percent sales tax.
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Only one company can show you so many

And itisn't IBM.

Connect your PC to peripherals like a
modem or printer, with the added
efficiency of print spooling.

Monochrome text. Color graphics.
Even a new super display adapter that provides
the Best of Both, on one board.

IBM today sets the standard in
personal computers.

But what happens when you want
to expand your PC's capabllity to
something beyond standard?

That's when you have to look
beyond IBM. To the one company
that offers the widest range of prod-
ucts to make your PC work more
powerfully, more efficiently.

Persyst.

Display adapters. Persyst
introduces a significant
technical advance.

Now Persyst redefines the basic
utility of display adapters for IBM
personal computers.

Our BoB™ super display adapter
provides the sharpest text resolution
ever as well as brilliant color graph-

PC/MONOCHROME
DISPLAY ADAPTER

ics—the Best of Both—on one
board. Plus a unique option that lets
you design and download custom
programmable character sets.

Meanwhile, for great basic
performance, we also offer
PC/Monochrome™ and PC/Color
Graphics™ display adapters en-
gineered to deliver the same quality
as IBM's own standard adapters.

Only Persyst offers you so much
choice.

Memory and multifunction boards.

Persyst has the most flexible
ways to expand your PC.

Here again, Persyst offers a
unique array of products to expand
your PC beyond the IBM standard.

PC/ COLOR GRAPHICS
DISPLAY ADAPTER

BoB SUPER
DISPLAY ADAPTER

Want the most capable one-slot
multifunction packages availabie?

Choose either Time Spectrum™
with up to 512K, or Time Spectrum™
SB384 with up to 384K RAM. Other
functions include a bidirectional par-
allel port and async serial ports to
link your PC with printers, modems
and instrumentation. Calendar
clock. Game port. Plus, Wait-Less
Printing™ print spooling and
Insta-Drive™ RAM disk software.

Want to expand function without
adding memory?

Our Timeport™ gives you a calen-
dar clock, bidirectional parallel port
and two async serial ports, as well
as capability for ROM and static

TIME SPECTRUM
WITH RAMPAK™
TIME SPECTRUM 58384
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vays to expand the power of your IBM PC.

Memory expansion to let your PC utilize
the most sophisticated software.

RAM. Uniport™ offers a calendar
clock and bidirectional parallel port.
And our Async Card™ provides two
async serial ports.

You can even add synchronous
communications to your PC with our
Multiple Protocol Communications™
(MPC) controller.

ASYNC CARD

Quality and documentation.
Persyst supportis built into
every product.

All Persyst expansion products
include one important extra bene-
fit—Persyst quality.

Each board is fully burned in.
Completely system tested. And
backed by a limited one-year
warranty*

What's more, award-winning
Persyst documentation makes using
any Persyst product simple.

Expand all the way from an IBM
desktop PCto an IBM intelligent
workstation. You can only do it
with Persyst.

Persyst is the only resource that
offers display adapters. Multi-

TIME SPECTRUM
FORTHETIPC

Productivity features like a calendar
clock to date and time stamp your files

automatically.

function and memory boards. And
micro to mainframe communications.

The most complete selection of
innovative, technically advanced
expansion products to meet your
needs today. And tomorrow.

Persyst dealers are ready to serve
you. For the one nearest you, call
(714) 660-1010.

Persyst Products, Personal
Systems Technology, 17862 Fitch,
Irvine, CA 92714,

Telephone: (714) 660-1010.
Telex: 467864.

“You can only do it with Persyst’

IBM is a registered trademark of Internationa! Business
Machines Corporation. Rainbow and DEC are registered
trademarks of Digital Equipment Corporalion Tiis a
registered trademark of Texas Instruments Corporation

-Limited warranty details available with each product

or on request.

TIMEPORT

UNIPORT

DEC RAINEOW

\
WAIT-LESS PRINTING. g, MEMORY MODULE

INSTA-ORIVE.
PC/EDIT" SOFTWARE
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The Heathl/Zenith Z-150 computer.

he West Coast Computer Faire is my
favorite computer show; how can a big
publishing company like Prentice-Hall
put it on the way Jim Warren did?

Of course it can't and it didn't, but in
justice. Jim Warren wouldn't have been
able to keep it up. either. For better or
worse, the micro industry has changed.

Oh, sure, there are still some pretty good products for
sale in the little booths along the walls, but there were
fewer than in the old days for the simple reason that the
big outfits also have a lot of incredible new stuff, and
it's a lot harder for a newcomer to compete.

This Faire was to be four days long, with Wednesday
as set-up day. | went up Tuesday evening to spend some
time with some of the BYTE editors. Wednesday morn-
ing | went down to the Faire office. The press room wasn't
set up. but [ hadn’t expected it to be. | went to exhibitor
registration and asked for a press badge.

They'd never heard of press badges. Hah, thought I.
Changes. Warren always let us get in early. Set-up day
is a good time for interviews and private demonstrations
before the crowds arrive. These people don't understand
that. Ruining the Faire, they are. . .

Someone sent for David Sudkin. He listened for a mo-

BY JERRY POURNELLE

The lord of the Manor visits his favorite computer show

ment, said “Sure!” and produced a big red "TEM-
PORARY" badge. End of problem. | wandered in to talk
to people.

As usual, set-up day is a study in controlled chaos. The
big companies like MicroPro, Apple. and IBM have pro-
fessional set-up crews working with the local San Fran-
cisco exposition services people. The smaller outfits are
on their own.

At least they used to be. This year the unionized ex-
position troops were greedier than usual. In the past
they'd let a small booth owner carry his own stuff; this
year they socked everyore for a couple of hundred bucks
to let them unload their trucks. It's a good racket: $200
to carry 10 boxes a hundred feet or so.

EATING THE SEED CORN

It's also a stupid racket. like eating the seed corn,
because some of the smaller outfits won't come back.
Indeed, all day Wednesday the talk among exhibitors was
that it was time to get the Faire out of San Francisco and
into a friendlier city. More than half the exhibitors I talked
with swore they wouldn't be back next year.

There were a lot fewer. anyway. That is: there was a
lot of space rented. Not quite as much as last year: no
one was on the garbage-collection platform, and the
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chair-storage area, otherwise known as the Black Hole
of Calcutta, hadn't been rented, but everything else had
been. including the two side halls that used to hold
seminars and speeches.

Instead of lots of small exhibits. there were fewer, but
much larger. setups. Three of the biggest were in a row:
IBM. Apple. and Digital Equipment Corporation (DEC).

Wednesday ended with the traditional “after set-up”
party thrown by Compute! magazine. As usual, there were
more press people than exhibitors snarfing up the hors
d'oeuvres and free beer. We also noted that there was
no exhibitors' lounge: that location had been rented by
Apple to let people get hands-on experience with Macin-
tosh, or maybe it was IBM doing the same thing with
PC and PCjr. The party was in the concession area—and
unlike last year. there were no chairs and tables, just food
service counters, with booths across a narrow aisle from
them. | pitied the people who had those booths.

When [ left on Wednesday night, it was a scene of pure
chaos. On Thursday moming, the miracle had happened
again; everything was set up. | headed upstairs to the
Workman and Associates booth for coffee.

No coffee. The union people had not only forced Barry
to pay for work he hadn't needed, but they'd lost the
box containing vital parts to the coffee maker. Mornings
are not endurable without coffee; you might as well sack
a city. Eventually [ found some in the press room, but
by then | was thoroughly prepared to make this my last
Faire.

ENTER THE POPULACE

At 11:00 the doors opened and the crowds came in.

There were quite a few people. Not as many as we had
on the first day last year. but a respectable number—
and this was, after all, Thursday. Last year the Faire was
only three days and opened on Friday.

They were interested people. too. Fewer hackers—but
a lot of customers. As | made my hurried cruise through
the aisles, it seemed that more people were buying
things. Barry Workman confirmed that when [ got up-
stairs. There were a lot more serious customers.

All the presentations were well attended. too. The
panels for hackers and hobbyists had plenty of those,
but the panels for newcomers and users had crowds. too.
The “All Star” speeches, which featured Bill Gates, Gary
Kildall, Bill Godbout. Steve Wozniak, Adam Osborne,
and, somehow inserted into this rarified atmosphere, me,
were all crowded with attentive people who asked in-
telligent questions. This was a serious crowd.

By Thursday night it was pretty well confirmed: there
were some glitches and justified complaints, but the new
staff was trying hard to take care of the problems. This
was a different Faire, but it was still a good one.

Barry Workman sells a line of CP/Msoftware, including
WRITE. my favorite text editor. He had more sales the
first two days than he did during the entire Faire last year.
Others report the same, and that’s not just software ven-
dors. The people at the Priority One booth had lots of

business, and when they announced a big sale on Com-
puPro 40-megabyte hard disks (like mine). there was
something approaching a feeding frenzy. Even vendors
of computer furniture reported big sales.

| expect there are several reasons for this. The state
of the economy didn't hurt, of course. More important,
though. more people have microcomputers. so theyre
ready to buy software and accessories. Whatever the
reason, they were buying. and by Saturday night | could
tell the exhibitors by their satisfied smiles.

SOME HiITs

There wasn't much new and exciting stuff. The best hard-
ware wasn't at the Faire at all: Richard Ohran, of Modula
Computers Inc., was on a panel about Modula-2 with me.
He brought a couple of the U.S-built modifications of
Niklaus Wirth's Lilith computer, but they could only be
seen in his hotel room. Naturally, I went. It's wonderful.
It has fabulous graphics capability, better than Macin-
tosh or even the (alas, late and lamented) Diser Modula
Engine, except that the Modula Computer Lilith has a
Winchester hard disk and a 5¥%-inch floppy disk—much
nicer than the goofy Honeywell-Bull “washing machine”
hard-disk cartridge that came with the Diser.

The Modula-2 panel was interesting. if a bit frustrating.
Panelists were Ohran, Tony Gorrengourt of Logitech, John
M. Craig. formerly of Diser and now with Ohran's com-
pany. and Joel McCormick of Volition Systems. I'd been
asked to be chairman; since | was going to the panel
anyway, this gave me a goodseat, although | didn't have
much to say. We had a good crowd. every seat taken;
there’s a lot of interest in Modula-2.

Tony Gorrengourt led off with a neat presentation on
the philosophy of Modula-2. Then John Craig described
the US. version of the Lilith machine. Joel McCormick
promised that Volition Systems would get the 68000
native code Modula-2 compiler finished Real Soon Now.
Richard Ohran described the public-domain Modula
Research Institute compiler (for the IBM PC), which is
available for $40. (Useful if youre interested in Modula-2;
alas. not really in shape for doing much practical
programming.)

We were also able to announce that in early March a
group met in Zurich to form the International Modula
Users' Association, and we even agreed on some stan-
dards for the language and library modules. With any
luck, we won't have a proliferation of dialects and
libraries the way things went for Pascal.

TURBO!

One very hot item was Borland International's Turbo

Pascal, which was on a show special at $46.95. not much

under the standard $49.95, but low enough to attract
(continued on page 376)

Jerry Pournelle holds a doctorate in psychology and is a science-
fiction writer who also earns a comfortable living writing about com-
puters present and future.
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Now...Draw On Your Imagination

Introducing The Gibson Light Pen System”

The link between mind and machirie has arrived. Suddenly you're free...free
to transiate your every thoughtinto professional quality computer graphics...
just by tduching your screen.

The Gibson Light Pen System software features icon menus that offer easy
access to powerful graphics tools such as symbol libraries, geometric shapes,
mirror-imaging, magnification and complete color and pattern editing. Even
if you're not a graphic artist, you can design, diagram and draw with precision
at high-speed, in high-tesolution, and in fuli-color... right on'your screen.

COMPLETE WITH FIVE SOFTWARE SYSTEMS TO MAXIMIZE

YOUR CREATIVE OPTIONS.

The Gibson Light Pen System comes complete with all you need to draw,
paint, design, score music and learn animation.

DRAW FREEHAND WITH PENPAINTER
A full range of drawing tools, shapes, patterns and colors to draw or paint
virtually anything on your screen.

DESIGN PRECISION DIAGRAMS WITH PENDESIGNER™

Turn your computer into your own graphic design studio. A complete selection
of templates make perfect business and architectural diagrams, technical
drawings and engineering schematics a snap.

CREATE COMPUTERIZED ANIMATION WITH PENANIMATOR™
All that you need to learn the basics of animation. Develop your own animation
sequences, and bring your screen to life.

COMPOSE MUSIC WITH PENMUSICIAN™
Score coniputerized melodies with incredible ease at the touch of your pen.

CREATE YOUR OWN LIGHT PEN APPLICATIONS WITH THE PENTRAK
LANGUAGE SYSTEM:*

Take advantage of the software features, and customize your own light pen
programs.

NOW AVAILABLE FOR THE APPLE 11" SERIES
Coming soon for the IBM PC™ and PCjr.™

REGIONAL SALES PROFILE
L3
=r

Gttt The Gibson Light Pen System

« 800-KOA-BEAR Touch the Magic of Light
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THIS IS THE SECOND PART of the two-part Ada language
primer that began in last month's issue of BYTE. The first part
was an introduction to the fundamental structures of Ada.
Inpart 2, I'llcover more advanced programming techniques
and explore Janus Ada, a partial Ada for microcomputers.

This primer is closely modeled on ‘A C Language Primer” by
James Joyce published in BYTE in
August and September of 1983.

One of the reasons Ada may
become very popular is its abili-
ty to package subprograms. The
packaging of functions and oper-
ators enables programmers to
write clean. expressive programs,
as in this example:

--copyc. ada

--Copy input to output
with text__io; use text _
procedure copy is

strate the elegance of building tools from simpler subpro-
grams, however, we will define such a program based on the
primitive procedure get for characters. With this procedure,
you can build a procedure that reads a line of input and pack-
age it as a procedure, named get my__line in a package
named my__package. Then you can use the procedure when-
ever the need arises. The next two
examples develop a slightly
modified version of the get_line
function found on page 26 of Ker-
nighan and Ritchie's book The C
Programming Language (Englewood
Cliffs. NJ: Prentice-Hall, 1978); also
see "A C Language Primer, Part 2:
‘Tool Building in C* by James Joyce
{September 1983 BYTE).

The first example focuses on
strings. which are defined as an
array of characters in Ada. The
program is written as a main pro-
gram named get_line.

¢ : character;
begin --getline.ada
loop --input and display a line
get(c). with text__io; use text__io;
put(c); procedure get_line is
if end__of__line then P A R 2 limit : constant := 80, -A
new__line; - subtype index__type is
end if; integer range 0.limit; -B
end loop; index : index__type := 0;
exception C : character,
when end__error = > null; line : string (1..limit) -C
end copy; = (others => "), -D
begin
This program copies characters for i in 1.limit loop -E
until an end-of-file condition is begin --set exception block  --F
reached. end_of_file is one of get (c);
many predefined functions avail- index := i
able in the text_io package. (See line (index) :=
"An Ada language Primer, Part [~ if end__of__line then -G
for an introduction to Ada and index := i + 1;
the text_io package) line (index) := asciicr;
Such definitions make a pro- exit;
gram far more readable than BY SABINA H. SAIB end if;
using tests such as while ¢ <> i i exception

char$(26) loop or other obscure
means for end of file. By stating
before the program that we want
to access the package text_io, we
can use these predefined pro-
cedures and functions.

A proper Ada program is
organized into packages that nor-
mally contain data. user-defined
types. and subprograms. There is also a main procedure,
which may be called main or some name meaningful to the
application. In our example, our main program’s name is copy.
As we saw in part | of this primer, one organizational scheme
divides up an Ada program into subprograms that are called
by the main program.

In part 2, we will cover the concept of tool building—code
that can be used as general-purpose subprograms.

STRINGS

Ada contains a built-in procedure, in the package text_o, to
let an entire line of text read into the computer. To demon-

+— Circle 176 on inquiry card.

-exit from loop when end of file
when end__error = >
index := index + 1;
line (index) := ascil.cr;
exit;
end; --for exception block
end loop;
--line formed, display it
for i in 1..index loop --H

put (line(i));
end loop;
end get__line;

The example begins by defining a compile time constant
named limit. which is set to 80 in line A. This value is used
in the definition of a subtype in line B and in the definition
of an object in line C. Line B defines an integer subtype for
variables that have values between 0 and limit. Such a variable
is index, which is used to keep track of how many characters
are read into the object named line.

(continued)
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line is defined in line C as a string of length limit. It is ini-
tially set to all blanks by the assignment to (others = > ") in
line D. This expression is called an aggregate. Aggregates are
very useful in setting arrays {or parts of arrays) to some
chosen value. This line also demonstrates the power of Ada
initialization expressions.

The other declaration in this program is for the object
named c. a character variable used in calls to the primitive
procedure get.

The executable part of the program consis*s of two loops.
One loop inputs the data character by character and the other
loop displays the characters in a line. Line E defines a for
loop, which has a loop parameter i that can step between
1 and limit. The loop has two conditions that can result in
an early exit. In line F, a block is set up so that an end-of-file
exception causes the loop to exit. In line G, a test is made
if an end__of_line has been read. In either case, a carriage
return is saved in the next character position. The example
shows that there are also predefined character names for cer-
tain characters; for example. ascii.cr signifies a carriage return.
In fact, all ASCIl {American National Standard Code for In-
formation Interchange) characters can be referred to by their
symbolic values or by their designated names, such as If for
line feed and del for delete.

In analyzing the first loop, it is apparent that there are three
conditions that can stop the loop:

ethe loop parameter i has reached limit
®an end-of-file marker has been read
®3 carriage return has been read

Line H defines the for loop used to display the line by let-
ting the loop parameter i take on the values between 1 and
index. For each value of i, the character in line(i) is displayed
with the primitive procedure put.

After writing a program such as the preceding example.
you should take some time to rethink the problem. Where
possible, it is better to avoid the exit statement: it adds paths
to the program, resulting in an unstructured program. The
example that follows is written in a better style and performs
essentially the same function.

--getline2.ada

--input and display a line
with text__io; use text__io;
procedure get line is

limit : constant ;= 80; -A
subtype index__type is
integer range O..limit; --B
index : index__type = 0;
c : character := ”;
line : string (1..limit)
= (others => "), --C
begin

while index < limit and
¢ /= ascii.cr and
¢ /= ascii.eot loop -D
begin —-set exception block
get (c);
index = index + 1;
line (index) := c;
i end__of__line then
¢ := asciicr;
index := index + 1;
line (index) := ascil.cr:
end if;
exception
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-set character when end of file
when end__error = >
¢ := ascii.eof;
index := index + 1;
line (index) := ascii.cr;
end; for exception block
end loop;
--line formed, display it
for i in 1..Index loop -E
put (line(i));
end loop;
end get line;

The major difference between the two programs is the while
loop for inputting the data. The while statement explicitly
states all of the conditions for staying in the loop. This is
preferable to searching for exit statements. If all conditions
for staying in the loop are satisfied. the program increments
the index variable, stores the character, and reads another
character.

Another method uses a special character to designate the
end of the string. This is done in the C language and could
be done in Ada as well, but such conventions do not yet ex-
ist in Ada. The following example takes such an approach
by using a carriage return to end the string. The example il-
lustrates the use of strings as arguments to a subprogram.
The code in the inner loops of the previous example are
packaged in procedures named get_my_line and
put_my__line.

--mypackage.ada
--subprograms to input and display a line
with text__io; use text _io;
package my__package is
limit : constant := 80;
subtype index__type is
integer range O..limit;

-to read a line into a string
procedure get__my__line (line : out string;
length : out index__type;
--to display a line
procedure put_my__line (line : in string);
end my__package;

package body my__package is
--to read a line into a string
procedure get__my__line (line : out string;
length : out index__type) is
index : index__type := 0;
c : character := ”;
begin
line := (1..line'last => ");
while index < limit and
¢ /= ascii.cr and
¢ /= ascii.eot loop
begin --set exception block
get (c);
index := index + 1;
line (index) := c;
if end__of__line then
¢ := asciicr;
index := index + 1;
line (index) := ascii.cr;
end if;
exception
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-set character when end of file
when end_emor = >
¢ := asci.eof;
index := index + 1,
line (index) := asciicr;
end; -for exception block
end loop;
length := index;
end get_my_line;

~to disphay a line
procedure put_my__line (line : in string) is
index : index_type := 1;
begin
while line (index) /= asciicr and
index < limit loop
put (fine(index));
index = index + 1;
end loop;
new_line;
end pul_my_line;
end my__package;

with text__io. my__package;
use lext_io, my__ package;
procedure main is
my_slring : string (1..limit);
afl_done : constant = 1;
length : index_Ltype := 0;
begin
put (" Program 1o copy lines from input to output *);
new_line;
put (" Terminate program by entering just °);
put (" a carriage return.”);
new_line;
while length /= all_done loop
get_my_line (my_siring, length);
put_my_line (my_string);
end loop;
end main;

In packaging the subprograms. we first write a package
specification. which contains any types appropriate to the
package and specifications for the subprograms contained
in the package. Our package. named my__package. has one
type. the definition for index_type; one constant. limit. to
define the string length: and two subprograms. get_my__line
is defined as a procedure with two parameters: one for the
string and one for the length of the line. pul_my_line is de-
fined as a procedure with one parameter. We need not specify
the length of the string passed as a parameter to each sub-
program. We need only specify the type of the parameter
as string and whether the subprogram uses it as an input
or an output.

Simple parameters in Ada are passed not as addresses but
as values. This protects against side effects in subprograms.
Furthermore. parameters declared as “in” cannot be assigned
a value in a subprogram. For efficiency. when an array is
passed as a parameter. the address of the array may be
passed instead of the value of the contents of the array.

To compile and execute the program on a VAX computer
with the New York University (NYU) Ada/Ed compiler. we type
§ ada mypackage. After starting execution. the program
prompts us with

Begin Ada execution

Program to copy lines from input to output
Terminate program by entering just a carriage return.
>

If we type This is some normal data. followed by a carriage
return or an end-of-file signal (which is normally Control2).
we will see

>This is some normal data.
This is some normal data.
>°Z

Exscution complete
Exscution time: 185 ssconds
|-code statements executed: 718

Two lines appear as a result of the program execution. The
first echoes your input from the operating system. The sec-
ond is from the combination of get_my_line and
put_my_line. The input was terminated with a Control-Z.
which appears as "2 The actual execution time shows that
this is an experimental compiler not intended to execute
*real” programs. This compiler was produced to demonstrate
that an Ada compiler could be written with a reasonable
amount of effort and to provide an early experimental com-
piler for researchers investigating Ada. Near the end of this
article. there is a section that shows the time taken to ex-
ecute the same program on an IBM Personal Computer using
one of the partia! compilers. This example provides a better
indication of the time that can be expected with one of the
early partial compilers.

CASE STATEMENTS

The last control structure we'll discuss is the case statement.
which lets us use a multiway decision via an elegant construct.
The following example of a simple. suggestive help system
for NYU AdalEd offers an introduction to case statements.

-case.ada
--Demonstrate case statement
with text_io; use text_io;
package help_package is
~send instructions to display
procedure greel;
—receive 185ponse
~filtering out tabs, blanks, and carriage returns
procedwre gel__response (c : out characterk
~show help messages
type help_lopic_type is (ada__heip, syntax_help,
library__help, error_help);
procedure help (help_topic : help_topic_type)
end help_package;

package body help_package is
~send instructions 1o display
procedure gree! is
begin
put (" On line help for Ada programmers *);
new_line; new_line;

put (" Type For help about %
new_lins;
put (* %
new_line;
(contirated on page 386)
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...when you can
have them all.

CP/M Plus

.Cnncurrm::nt CR/M Multitasking

Multiprocessing | CP/M-86

Introducing Concurrent CP/M with PC Mode*
for DISCOVERY Multiprocessor Networks

Selecting the right blend of compatible workstations without
hardware and software for your sacrificing the ability to run your
computing needs can be a business in a true multi-user
monumental challenge. Action environment. And of course, the
Computer Enterprise, pioneer in the DISCOVERY can utilize the full !
field of microcomputer complement of CP/M-80 and CP/M-86 -
multiprocessing, makes choosing easy. based software including many fine ! d
Scoring another innovative first, we multi-user applications. & E_
have brought Concurrent CP/M with If total flexibility is what your
PC Mode to our full range of business needs, pick the system that
DISCOVERY Supermicros. This new offers all the choices. . . DISCOVERY. DISCOVERY. . .The Ultimate Solution.
multitasking enhancement to our .
already powerful multiprocessing UELLD LB Ul lE DISCOVERY is 3 of Acson C Erterprisas, inc
operating system provides the Call Toll Free: 1-800-821-6596. CPIM, CPM Pius. P86 and C CPM are U or
capability to network multiple IBM PC (In California, it's 1-818:-351-5851.) el v as pc00S s wasemae o 164 Carporaton

aca Action Computer Enterprise
The Multiprocessing Company
Corporate Headquarters: 430 N. Halstead St., Pasadena, CA 91107 USA TWX 910-588-1201 ACTION PSD

In Europe: ACE (Europe), B.V., Paradijslaan 42, 5611 KP Einchoven, The Netherlands Tel. (004) 045-2658 TLX: 51767 ACE E NL
In Asia: ACE (Asia), G/F, Lee Wah Mansion, 171-177 Hollywood Road, Hong Kong Tel. 5-441692 or 5-442310 TLX: 75332 PACIC HX
Serviced natlonwide by Bell & Howell Company * IBM PC compatibis mods.
Circle 7 for Dealer inquiries. Circle 8 for End-User inquiries.
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KERMIT

A FILEA RANSFER
PROTOCOL

FOR UNIV!

“RSITIES

PART 2: STATES AND TRANSITIONS,
HEURISTIC RULES, AND EXAMPLES

BY FRANK DA CRUZ AND BILL CATCHINGS

THE KERMIT file-transfer protocol was
developed at Columbia University pri-
marily for downloading files from main-
frames to microcomputers, but it has
evolved into a comprehensive commu-
nication system for transferring data be-
tween numerous types of computers.
Kermit is inexpensive and reliable, uses
RS-232C asynchronous serial communi-
cations to exchange packets of infor-
mation. and has error checking for
reliable transmission of files and
information.

By defining a common subset of dif-
ferent computers’ communication capa-
bilities, Kermit sets up the minimum
standards for communication between
two systems. Numerous advanced fea-
tures and options make Kermit power-
ful and flexible: many parameters can
be changed. and it can even be set up

_as a simple network file server. Kermit
is a portable protocol that is compati-
ble with and has already been im-
plemented on many operating systems
and brands of computers.

In part | we covered the design con-
siderations and specifications for the
Kermit protocol, from the different ways
systems handle files and information to

KERMIT OFF CAMPUS

Although best known in educa-
tional circles, Kermit is equally
suited to use by corporations,
government agencies, and other
organizations using a variety of
large and small computers,

the encoding. error detection, and lay-
out for the packets of information. This
concluding part presents the states and
transitions that take place in the Send
and Receive File modes, rules that im-
prove the performance and reliability of
Kermit, examples of packets and a trans-
fer session, the user interface. and
future developments for Kermit.

Frank da Cruz is the manager of systems inte-
gration at the Columbia University Center for
Computing Activities (612 West 115th St., New
York. NY 1002 5) and is dlso planning the uni-
versity's move toward personal computing in the
coming years. Bill Catchings is the chief systems
programmer of the file-transfer protocol and its
principal designer.
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PROTOCOL STATES AND
TRANSITIONS

The Kermit protocol can be described
as a set of states and a set of transitions
that define, for a given event, what ac-
tion to take and what new state to
change to. The inherent simplicity of the
design, particularly the requirement that
each packet. must be acknowledged,
reduces the number of states and ac-
tions and the amount of state informa-
tion that must be maintained to a mini-
mum. Figure | shows a simplified ver-
sion of a state diagram for Kermit
receiving a file.

The receiver initially starts out in the
Receive Init state and waits for the other
side to send a Send Init packet. if any
other packet is received or the Send Init
does not arrive within the time-out in-
terval, a NAK (negative acknowledge) is
sent. Time-outs or NAKs can occur up
to a threshold that, when exceeded for
a particular packet. causes the protocol
to assume that the connection has
become unusable and to give up. After
the Send Init arrives, the state becomes
Receive File: Kermit waits for a File

(continued)
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Header packet containing the name of
the file that is to come. When the File
Header arrives. Kermit opens a new file
using the name provided (perhaps
transformed to suit local naming con-
ventions or to avoid a name collision)
and switches to the Receive Data state.

Kermit then receives the contents of
the file. until an EOF (end of file} packet
arrives. At that point, Kermit switches
back to the Receive File state. If another
file is to be sent. another File Header
packet will follow. otherwise an EOT
(end of transmission) packet will ter-
minate the transfer. The distinction be-
tween EOF and EOT. plus the File
Header itself. allows files to be sent in
groups. EOF marks the end of a file;
EOT marks the end of a group. This dis-

tinction also allows the two sides to dis-
connect cleanly: the EOF must be ac-
knowledged before the sender will
believe the file has been transmitted
correctly: the EOT will follow. but if the
ACK (acknowledge) sent in response to
the EOT is lost. no harm will be done
since both sides are terminating anyway.

For simplicity. some transitions are
not shown in figure 1:

e if in any state a bad packet is re-
ceived or a time-out occurs. a null
transition back to the same state
occurs, with a NAK for the expected
packet.

® In any state an error may occur
that can cause the transfer to ter-
minate. For instance, the target disk

Get EOT Packet
Done Recelv

' Receive Init

4

e File

Get Send Inlt Packet

_@

Get Flle

Get EDOF pPacket
Header Packet

Data

Get Data Packet

Figure 1: A simple state diagram for Kermit receiving files.

No Hore Files to Send

Send EOT F

e
1 Send File

y
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Get Good ACK
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Figure 2: A simple state diagram for Kermit sending files.
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Figure 3: The setup parameters in the DATA field of the Send nit packet

of the Kermit protocol.
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might fill up. The side that en-
countered the error sends an error
packet containing an informative er-
ror message and quits. Upon receipt
of the error packet. the other side
displays the message on the screen
(if it is in control of the screen) and
also quits.

® Actions that are taken on each
transition, such as opening a file
when a File Header packet is re-
ceived, are not shown; in particular,
each packet successfully received is
acknowledged with an ACK.

The state transitions for a sending Ker-
mit are similar (see figure 2). In each
state, instead of waiting for particular
packet types. Kermit sends the appro-
priate packet and waits for an ACK. If
the ACK does not arrive within the al-
lotted time, or a NAK appears instead
of an ACK, the same packet is retrans-
mitted. A send operation begins with a
Send Init packet. includes one or more
files starting with a File Header, followed
by one or more data packets and then
an EOF. When all the specified files have
been sent. an EOT packet closes the
connection and terminates the opera-
tion.

Base-level Kermit provides that during
any particular transaction the sender is
the master and the receiver is the slave.
These roles may be reversed in the next
transaction; any Kermit implementation
is capable of acting as either the master
or slave. In addition. mainframe imple-
mentations may also be put in a kind
of perman<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>