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Paradox saves you from
future shock

Trends for the future with Paradox
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Paradox 386 allows users to
take advantage of 16 Megabytes
of Memory on a 386 machine.
This allows Paradox users to
work with databases that could
in the past only be handled
by minicomputers and
mainframes.

How to make your network network
To run Paradox 2.0 or the Paradox Network Pack on a network you need:

« Novell with Novell Advanced Netware version 2.0A or higher

« 3Com 3Plus wih 3Com 3+ operating System version 1.0, 1.1 o tgher

« IBM Token Ring or PC Network with IBM PC Local Area Network Pro-
gram version 112 or higher

« Torus Tapestry version 1.4 or hgher

« ATAT Starlan Network with AT&T PC 6300 Network Program version

« Other network contigurations that are 100% compatible with DOS 31
and one of the listed networks

System Requirements lor Single User:

 DOS 2.0 or hgher

= IBM® PS/2 and PC. Compaq® PC tamilies and other
100% compatibles

« 512K RAM

« Two disk drves, 3%-inch and 5%-inch supported

« Compatible monochrome, color, or EGA monitor with adapter

Source: Software Digest*

Your investment today in
Paradox applications is pro-
tected as new hardware and
operating systems are used in
your company. Paradox 2.0
applications will run un-
changed on Paradox 386,
Paradox 0S/2, Paradox Unix
and Paradox SQL! All versions
of Paradox will be completely
application and menu compati-
ble. Paradox SQL will allow
access to remote databases via
SQL. Users will just type in a
query as they normally would,
and Paradox will translate that
Query to SOL.

‘7 Paradox 2.0 will
do for the LAN what the
spreadsheet did for the PC

David Schulman,
Bendix Aerospace §

System Requirements lor the Network Workstation:

« DOS 31 or higher

* 640K RAM

= Any combnation ol hard, floppy. or no disk drives

« Compatible monachrome, cotor, or EGA monitor with adapter

Optional Equipment:

= EMS and EEMS Boards. AST RAMpage Board,” inlel Above Board®
or other expanded memory adapters

« Printers Ccmpatible dot matrix, letter quahty. or 1aser printer

“Reprinted with permission by Software Digest from its July 1987 report
covering 12 refational database programs.

Paradox makes your
network run like
clockwork

Paradox is just as valuable
to multi and network users as
it is to single users. It runs
smoothly, intelligently and so
transparently that multiusers
can access the same data at the
same time—without either
being aware of each other or
getting in each other’s way. It
works exactly the same way
whether you're flying solo or
as part of the crew.

&£ Anyone who hasn’t
seen the network version
of Paradox should take a
look. Ansa has dramati-
cally advanced the state
of the art in multiuser
network databases

Phil Lemmons,

BYTE

Paradox was a delight
to use, both as a stand-
alone product and from
a local area network
server.

Don Crabb,
InfoWorld ’ ’

test was designed and executed by NSTL A 1,000-record and a
10,000-record file were joined A short text field trom the 1,000-record
fle and a numenc lield from the 10,000-record e were sefected (using
the 1,000-record lile indexes). The short text lield was grouped and
sorled in ascending order, the numeric field was sublolaled for each
group. and the results oulpul fo a nult printer Test times from the fast
keyslroke on the command sequence unti return of program controf
were recorded and averaged

Paradox 15 a tegistered Irademaik of Ansa Software Ansa s a Borland International
company Other brand and product names are Irademarks of registered trademarks of
then respective holders Copyright ©1988 Borland International, Inc BI 1205
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Paradox:

the top-rated
relational
database
manager -
in the world...




® . .
aradox is once again

P with the latest version

scoring even higher than last
year's top score.” (Software
Digest's July 1987 Ratings
Report—an independent com-
parative ratings report for
selecting IBM PC Business
software).

All tests for the Ratings
Report were done by the pres-
tigious National Software Test-
ing Laboratory, Philadelphia,
PA, and the message is crystal
clear: there is no better rela-
tional database manager than
Paradox.

NSTL tested 12 different
programs and amongst other
results, discovered that
Paradox is 3 times faster than
dBASE; 6 times faster than
R:BASE on a two-file join
with subtotals testt.

Paradox does the
impossible: combines
ease-of-use with power
and sophistication

the top-rated program,

can take out of the box and
begin using right away.

Because Paradox employs
state-of-the-art artificial intel-
ligence technology, it does
almost everything for you—
except take itself out of
the box.

If you've ever used 1-2-3®
or dBASE?, you already know
how to use Paradox. It has
Lotus-like menus, and
Paradox documentation
includes ‘A Quick Guide to
Paradox for Lotus users,’’ and
“A Quick Guide to Paradox
for dBASE users."’
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Why Paradc

£ € Paradox still offers
superior import/export
facilities using Lotus
1-2-3, dBASE, ASCII
and other file types. It
transfers between formats
with stunning speed

Rusel DeMaria, PC Week 99

Paradox responds
instantly to “Query-
by-Example”

The method you use to ask
questions is called Query-by-
Example. Instead of spending
time figuring out how to do
the query, you simply give
Paradox an example of the
results you're looking for.
Paradox picks up the example
and automatically seeks the
fastest way of getting the
answer. Paradox, unlike other
databases, makes it just as
easy to query multiple tables
simultaneously as it is to

. query one.
Even If yOU'Fe a beginner‘. Source: Software Digest*
Paradox is the only relational Ideal programs have high levels of both
r and usability. Programs plotted i
database manager [hat you flﬁlspper rl/{gmlzaln}(/i portion of lh((Z (;agl;,am
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Paradox: the new
corporate standard

Paradox automatically
updates your data and
lets you control access
to information

in “Co-Edit"" mode, changes
made by anyone are automati-
cally updated to everyone. You
can pre-set a “'Screen-Refresh”
interval to occur anywhere
from 1-second to 1-hour inter-
vals. (If you don’t make a pre-
set choice, Paradox automati-
cally updates every 3 seconds
so that your screen always
shows you updated data).

While Paradox 2.0 lets
everyone share and update
information simultaneously,
you can configure it to keep
secrets secret.

You can restrict others’ rights
in a variety of ways with safe-
guards protecting confidential
files and/or giving someone
““Read Only"" rights which is
to allow “*View,”" but prevent
“Change.’’ The Paradox tech-
nique—automatic file and
record locking—ensures data
accuracy and integrity in any
multiuser environment.

For a brochure or
the dealer nearest you
call (800) 543-7543

PARADOX

by ZANSA

A Borland Company

&€& With Version 2.0,
Paradox becomes a sophis-
ticated multiuser product
that boasts an impressive
selection of data-protection
features and password-
security levels

Rusel DeMaria,
PCWeek 99

Get serious support for
serious Paradox applica-
tion programming

When you subscribe to the
Paradox Developer’s Resource
Program (PDRP), you get all the
resources and support you need
for sophisticated Paradox appli-
cation development: unlimited
access to our toll-free PAL
programmers support line; the
Paradox Developer’s Toolkit; a
subscription to Turbo Technix,
Borland’s bi-monthly technical
magazine; and a 20% discount
on the Paradox User’s Journal
published by the Cobb Group.

Call our Customer Service
Department at (408) 438-8400
for your free PDRP information
kit with all the details.

PARADOAN
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HiWIRE Starts the Job that
smARTWORK
Finishes

Introducing HIWIRE

Wintek’'s smARTWORK?® is
used by thousands of engi-
neers to design printed-circuit
boards. Now Wintek intro-
duces HiWIRE, an electronic-
schematic program that is
easy to learn and use.

With a click of the mouse
bufton, you can extract sym-
bols from our library of over
700 common components and
connect them with wires and
buses. You can also easily
modify the library’s symbols or
create your own by combining
labels, lines, and arcs.

HiWIRE Advantages

[0 Easy-to-learn mouse/menu-
driven operation

[J Complete documentation
and tutorial

(O Extensive TIL, CMOS, micro-
processof, and discrete-
component libraries

(J Rubberbanding

Europe: RIVA Terminals Lid., Engiand, Phone: 04862-74004. Telex 859502/ Aushalia: Entertainment Audio Ply. Lid., Phone: (08) 363-0454/%razit Comi f £ T

[0 Moving, copying, mirroring,
and rotating of symbols

O Text-string searching

O Muttiple display windows

O High-quality schematics
from printers and plofters

(O Hierarchical-design sup-
port; netlist and bill-of-
materials utilities

0O Schematic/layout cross
checking

(0 800 number for free tech-
nical support

System Requirements

(0 IBM Personal Computer,
PC XT, or PC AT with 320K
RAM, paraillel printer port,
2 disk drives, and DOS V2.0
or later

[0 I1BM Color/Graphics
Adapter or EGA with RGB
color monitor

[0 Microsoft Mouse

O IBM Graphics Printer or
Epson FX/MX/RX-series
dot-matrix printer, and/or:

[J Houston Instrument DMP-40,
41, 42, 51, 52 or Hewleft-
Packard 7470, 7475, 7550,
7580, 7585, 7586 piotter

High Performance at Low Cost

At 895, HiWIRE delivers
quality schematics quickly
and easily. You don't need
to guess whether or not HIWIRE
is right for'you. Our money-
back guarantee lets you try
it for 30 days at absolutely
no risk. Call (800) 742-6809
toll free today and put HiWIRE
to work tomorrow.

Wintek Corporation

1801 South Street
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EDITORIAL

Not Just for the MacFaithful
*Gridlock surrounds S.F. computer
show” screamed the headline in the San
Francisco Chronicle. *More than 20,000
people turned up for the first day of the
three-day computer show, compared with
30,000 for all three days of the show last
year. Hundreds. . .were unable to get
into a packed keynote address. . . . There
was almost complete gridlock from Mar-
ket to Howard streets. . .and traffic
backed up onto the Bay Bridge. . . . Some
drivers complained that it took a half
hour to go one block.”

I'm writing this on the flight back
from this winter’s MacWorld Expo and
can attest that it’s all true—and perhaps
even a little understated. It was a great
show, in some ways reminiscent of the
early days of microcomputing, with an
electric atmosphere, a spirit of innovation
and excitement, and a profusion of new
hardware and software.

It may be remembered as the show of
the expandable Macintosh—a show when
there finally were enough innovative
products for the full Macintosh line (not
just for the Mac II) to satisfy all but the
most fanatical criticisms about limited
RAM, small and monochromatic
screens, inadequate expansion, and un-
fulfilled visual potential.

My briefcase barely fits under the seat
in front of me: It’s crammed full of litera-
ture and sample software for everything
from accelerators and expansion products
for the Plus and SE; to 68030-based ac-
celerators, professional-quality anima-
tion, and digitized video products for the
Mac II; and back to software that lets you
accurately and flexibly drive color
printers from monochrome Macs. The
list goes on and on.

It was a great show. And not just for
the MacFaithful.

Cross-Pollination
It’s axiomatic that many of the concepts
and technologies that had their first wide-
spread commercial appearance on the
Mac already have influenced and im-
proved the IBM world. But, until re-
cently, little has gone the other way. It’s
left the Mac world essentially isolated
from the mainstream—a fertile but for-
eign land to the overwhelming majority
of microcomputer users.

Some Mac users like it that way. They
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regard the “purity” of the Mac as an al-
most religious issue. At several of the
show’s panel discussions, members of
the audience actually castigated some
manufacturers for *‘selling out” because
they adapted Mac products for PCs, or
vice versa.

Some PC users like it that way, too.
These are the folks who made up their
minds about Apple’s *‘little beige
toaster” when it first appeared and don’t
realize that the current crop of Macs and
third-party hardware and software em-
body the most desirable traits of the IBM
side (e.g., expandability and adaptability).

It’s silly—dangerous, even—to put on
blinders and track only one class of ma-
chine, or worse, only one brand of ma-
chine: Good ideas know no boundaries,
except artificial ones, such as closed
minds and closed architectures.

And that’s why BYTE (which is some-
times incorrectly perceived as an MS-
DOS publication) attends Mac shows.
Because no matter whether you’re a Mac
user or a PC user, you need to know
what’s going on in the other camp: Soon-
er or later, you must deal with and choose
among the best ideas that emerge there.

This cross-pollinization benefits every
computer user, and it’s a fact of life of
microcomputing today: The best features
of hardware and software—wherever they
originate—will eventually show up every-
where. Keeping you informed of these
developments, keeping your options
open—that’s what BYTE is all about.

Some Specifics

At MacWorld, we covered all the best
product and technology news virtually
live for the Microbytes Daily area of BIX.
We then produced a Show Report (see
below) immediately after the show
closed. I've already mentioned some of
the most interesting products—many of
which we’ll soon be reviewing.

But if you’ve missed our earlier cover-
age of MacWorld, here’s a sampling of
some of the show’s other interesting
items. As you read them, you’'ll see many
examples of cross-pollinization.

¢ Apple rolls out three new laser
printers: from a $6599 model on the high
end to a $2799 PostScriptless model on
the low end, with a $4599 PostScripted
model in the middle.

® Sculley talks of twenty-first century
*knowledge navigator.”

® Mainstay announces ‘‘Agenda-like”
program for Mac.

¢ New Apple product lets MS-DOS PCs
be AppleTalk nodes.

¢ Apple and DEC share technology.

¢ Activision program lets HyperCard
users generate reports.

* WINGZ “integrated spreadsheet” puts
graphs, text on one page.

¢ Truevision, maker of the Targa and
Vista graphics cards for the IBM PC, an-
nounced a similar card for the Mac II.

¢ SuperMac’s 24-bit color card for the
MacII.

® MacNeal-Schwendler introduces engi-
neering software for Macs.

¢ Lotus introduces Modern Jazz.

® Mac CAD package has modular
design.

¢ Kodak’s first Mac projection pad.

¢ Program lets you map *‘information.”
¢ Summagraphics announces digitizer
for the Mac.

¢ Deutsch Research introduces a simula-
tion program for analog and digital
circuits.

® SuperMac/Levco brought out program-
ming environments for its TransLink ac-
celerator card.

¢ Apple Programmers Group offers new
versions of MPW Pascal and MPW C.

¢ Digital film recorder does slides from
Mac graphics.

¢ Two faxes for the Mac.

® Apple resists display PostScript.

e Cricket presents *Cricket Presents.”

¢ Cricket shows beta paint program.

¢ Radius accelerator runs at 25 MHz.

® WordPerfect for the Mac: The “look
and feel” of the Mac with all the key-
board functions of the IBM version.

And much more.

We’ll also be producing a Show Report
after this month’s West Coast Computer
Faire. We’ll be glad to send you a copy
for just the price of the paper, printing,
and postage. Just drop us a note (send it to
WCCF Show Report, BYTE, One Phoe-
nix Mill Lane, Peterborough, NH
03458); please enclose a check or money
order for $3 and be sure to include your
name and mailing address.

—Fred Langa
Editor In Chief
(BIX name: flanga)
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The small printer on the left
seems positively unexciting
next to the new ALPS ALQ300.

And it's not just because of
our colorful personality.

You see, the
ALLQ300is alot
faster. It handles
bidirectional
graphics with fly-
ing colors. And
for black and

white work—spreadsheets, let-
ters, you name it—the ALQ300

H both offer the same great feature

first dot matrix printers with reso
ter quality. They quietly print at
y're versatile. A full range of mod
ths, transparencies, multiple-part f
ies, pitches and fonts.

The ALQ300 prints everything from the letter quality text you
see here, to high resolution graphics in seven colors.

zips along as fast as 240 cps.

It can do more things. It has
snap in/out 24- or 18-pin print
heads. Multiple font cartridges.
Paper handling extras like auto-

matic single
sheet feed and
bottom feed. And
of course, it runs
with all the most
popular PCs and
software.

It's much easier to use, too.
Because you do everything
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on the front panel. Change type
styles and print modes. L.oad
paper. Even override your soft-
ware. All without software
commands or DIP switches.

You may have also noticed
that the ALQ300 looks more
substantial. It is. Treat it right
and it'll run over five years with-
out a breakdown.

You may also expect that the
ALQ300 is more expensive. It

isn't. Our 24-pin version has a sug-

gested retail price of just $995.

Circle 12 on Reader Service Card (DEALERS: 13)

¥ COMPARISON.

And our 18-pin model is $100 less.
Now it's time to make your
own comparison. Call us for a
free demo or more information
at (800) 828-AL.PS.In California,
(800) 257-7872.
And you'll find there really
isn't any comparison to make.

ALPS

AMERICA
IT'S TIME YOU SAW THE ALPS.

ALQ300 is a trademark of ALPS Electric Co., Ltd. ©1986 ALPS America.
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Staff-written highlights of developments

in technology and the microcomputer industry.

SQL Promises Portability, but It’s Not Easy

Becoming a Standard

Incompatible database formats have
long been a problem for computer users.
It’s not uncommon to find several dif-
ferent database programs being used
within a single organization, all gener-
ating incompatible data. If we’re to be-
lieve industry watchers and prognosti-
cators, however, this problem will be
solved by making Structured Query
Language (SQL) the standard.

Although SQL is just a language for
querying and communicating with data-
bases, it requires a standard SQL *“‘en-
gine,” or data format, to be used effec-
tively. “The real promise of SQL is the
portability of files and indexes,” pio-
neering computer designer George
Morrow told Microbytes. “If you follow
the rules of SQL, everyone can use the
data.” The problem, however, is that
very little data is currently in SQL for-
mat. “Unfortunately,” said Ansa Soft-
ware’s cofounder Rob Shostak, ‘“most
of the world’s data resides in flat files
accessed by COBOL programs.™

SQL may indeed be the next stan-
dard. But how long will this standardiza-
tion take? And how will it affect data-
base developers? With Oracle’s recent
announcement of an SQL add-in pro-
gram for Lotus 1-2-3, SQL products for
the PC are becoming a reality. Mi-
crorim also has announced SQL sup-
port, but the new version of R:base im-
plements only some SQL commands and
has no provisions for transferring files
between R:base and SQL. According to
Morrow, R:base users “will be greatly
disappointed” when they discover that
their files are still incompatible.

Shostak told Microbytes that Ansa is
working on a version of Paradox that
will accept data from SQL databases
by providing a *‘seamless” translation of

Paradox queries into SQL. “What
users really want to do is access SQL
data with commands they already
know,” Shostak said. But do MIS man-
agers want microcomputer users to be
able to modify or update mainframe
databases? In a survey of Fortune 500
companies, ‘‘many executives said they
don’t want micro users to be able to
update the mainframe,” said Shostak.
Ansa is debating whether to provide a
mechanism for exporting data from Par-
adox back into SQL databases.

Another problem is performance.
According to Morrow, the main bottle-
neck in current PC database products
is I/0. “SQL will be even slower, be-
cause the bottleneck is the CPU. SQL
is highly interpretive. SQL gives you a
nice language, but the price you pay is
that it’s CPU-bound, ™ said Morrow.
Morrow’s company, Intelligent Ac-
cess, has been developing SQL inter-
faces that are built into the hardware of
disk controllers.

Of course, Ashton-Tate is also
working on SQL products and has hired
several experts in the field. Industry
speculation has A-T acquiring a com-
pany with SQL expertise. But accord-
ing to Oracle’s marketing director, Gene
Shklar, the first player to drop out of
the SQL game will be A-T. *“They sim-
ply don’t have the technology to com-
pete with us,” he claimed. Shklar said
that products like dBASE III, R:base,
and Paradox are not based on the SQL
model and therefore can offer only par-
tial support of SQL.

In any case, no standardization takes
place overnight. In the meantime, we’ll
have to thrash away at incompatible
data files and put up with converting to
ASCII format.

New Approach Will Make Scanners Smaller

Scanners will begin to change over the
next 2 years as manufacturers adopt al-
ternative technologies. The approach
that looks to be the scanner technology
of the future is called *“contact image
sensor.” It should enable manufacturers

to design scanners that are much more

compact, much less expensive, and have

much less image falloff than anything

on the market today. One thing that

makes today’s charge-coupled device
continued

Nanobytes

We’ll resist unfair comparisons
to glasnost, but IBM opened its
doors a bit following published
reports regarding PS/2 Model 50s
showing up DOA. The company
invited writers from several com-
puter publications to its offices
in White Plains, NY, to correct
what it says are “misstatements”’
in the press. One person was
quoted in a prominent news
weekly as saying that 40 percent
of the Model 50s he had ordered
arrived defective; but IBM offi-
cials said that the quoted person
never ordered even one Model 50.
We’ve heard about some minor
problems with the machines but
have yet to find the rumored
graveyard. . . . Speech Systems
Inc. (Tarzana, CA) is investigat-
ing the use of a phonetics-based
speech-recognition system to
help improve the language abilities
of people with hearing disabil-
ities. The study is funded by the
U.S. Department of Education.
SSI's Phonetic Engine converts
speech to phonetic codes; the
approach is based on phonemes
(basic elements of speech) rather
than on whole words. . . . Quintus
Computer Systems (Mountain
View, CA) is testing a version of
its Prolog compiler for 80386-
based computers. Quintus Prolog
adheres to Edinburgh syntax and
provides a complete split-screen
development environment with
full-screen editor, incremental
compiler, debugger, on-line
help, and interfaces to C, FOR-
TRAN, and Pascal. The split
screen puts source code in the
upper window, while Prolog ex-
ecutes in the lower window. . . .
Teknowledge (Palo Alto, CA) is
bringing its Copernicus expert-
system environment to the MS-
DOS world. The *“‘knowledge en-
gineering tool” runs under
Microsoft Windows on 286- or
386-based computers and uses a
continued
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DOS extender to allow execution
in protected mode. A company
official told us that this version is
aimed at programmers who want
to do the development work on an
IBM PC and port it to a main-
frame or use the micro as an “in-
telligent terminal.” . . . The new
24-bit Mac II display card from
Jasmine Technologies (San
Francisco, CA) uses ‘“‘extensions”
to the Mac QuickDraw routines
to make it possible for existing
programs to be compatible with
the device. The software for the
Rembrandt II and III cards em-
ploys the PICT2 format used by
QuickDraw, enabling you to
paste an image to the Clipboard
and then copy it into any applica-
tion. The card is designed around
custom gate arrays but makes use
of the Texas Instruments 34010
graphics processor. . . . Having
shipped its Pegasys I CAD pro-
gram for the Macintosh, IGC
Technology (Walnut Creek, CA)
plans two more Mac CAD
packages. Pegasys Expert, slated
for this quarter, will add “true
3-D, macros, more menus,” and
more, said an IGC official.
Pegasys II will run on the Mac II
in full color and take advantage
of that box’s 68881 numeric co-
processor. . . . Hewlett-Packard
(Palo Alto, CA) plans to release its
workstations based on Motor-
ola’s 68030 in mid-1988. The new
members of the HP 9000 Series
300 line will be object-code-com-
patible with HP-UX. An 030 up-
grade board will be available for
the older, 68020-based models
330 and 350, HP said.. .. This
WORM does not crawl. Micro
Design (Winter Park, FL) said it
has speeded up its LaserBank
800 WORM drive by replacing its
8-bit host adapter with a 16-bit
device. Claimed DOS throughput
is now 90K bytes per second.
The $9995 unit can hold 800
megabytes of data. . .. Now
there are mondo characters.
Worthington Data Solutions
(Santa Cruz, CA) has released a
package that lets an HP LaserJet
Plus-compatible printer print
characters 2 inches tall, or what
type-shop types would call 153
points. License cost for BIGfont
is $159. . . . Researchers at the
California Institute of Technol-
continued
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(CCD) based scanners so bulky and ex-
pensive is the reduction optical system
that requires an optical path—that is, the
distance between the scanned docu-
ment and the CCD sensing array—of
nearly 400 millimeters. Most scanners
aren’t that thick because a series of mir-
rors and lenses is used to reduce the
optics. Adding to the bulk and cost is a
reflection source, usually a fluorescent
lamp.

Contact image sensors, however,
have a maximum optical path of not
more than 50 mm and replace a bulky
lamp with a strip LED array. In a typical
contact image scanner, the paper origi-
nal travels beneath two sets of LED
arrays positioned roughly at 45-degree
angles above the paper. The light that
shines down on the paper is reflected
up at 90 degrees through a rod lens array
before reaching the photosensor array.

Contact image technology is gener-

ally viable right now, but scanner
makers say it currently costs about 3
times more than the more commonly
used CCD approach. Contact image
has its limitations as well. The dynamic
range, for instance, is restricted to 6
bits (64 levels) of gray, while it’s possi-
ble to push CCD to 8 bits, and even to
10 bits in some cases.

How long before contact image sen-
sor technology makes its presence felt?
A representative of one scanner com-
pany predicted that within 12 months,
contact image sensors will be just as
cost-effective as CCD, and within 18 to
24 months, it will be more cost-effec-
tive. Most major scanner manufacturers,
including Datacopy and Dest, admit
that they are tracking the technology and
say they will have contact image-based
products, perhaps in the form of 8-
inch hand-held page scanners, ready
when the market wants them.

You, Too, Can Build a VGA Board

Want to enter the fast-growing graph-
ics-board business? Two companies want
to help you by offering a *‘manufac-
turer’s kit” that they say will provide
everything you need to build a VGA-
compatible graphics board for the IBM
PC

Award Software (Los Gatos, CA) is
supplying the BIOS and the design for
the card, while Cirrus Logic (Milpitas,
CA) brings the VGA-compatible chips.
Cirrus, which provides VGA chips to
companies such as Video Seven, claims
that its two-part chip set is the only
VGA-compatible set currently available.

Like many announced VGA cards,
the Award/Cirrus board design features
VGA, EGA, CGA, and Hercules com-
patibility, plus support for both the new
analog monitors and the older digital
TTL monitors. The board also features
autoswitching between the graphics
modes. Other enhancements include an
800- by 600-pixel by 16-color mode,
support for a mouse in hardware, and

performance that Cirrus claims is 4
times that of the IBM EGA.

According to Award, people who
purchase the $5000 manufacturer’s kit
will be able to begin selling the board
in 30 days. The kit includes an evalua-
tion board, schematics, film for mak-
ing the boards, manufacturing instruc-
tions, the text for an owner’s manual,
and two color photographs for marketing
literature. According to Award, even
FCC certification has been taken care
of; the board design has passed the cer-
tification requirements, and getting a
new version of it certified is a mere
*“paper formality,” the firm said.

Award and Cirrus said that several
manufacturers, including some monitor
makers, should have versions of the
board ready to ship by now for retail
prices of $400 to $500. One manufac-
turer is even toying with the idea of bun-
dling the board with a new desktop-
publishing package; the board would
provide high-resolution text.

Air Force Takes Tip from PC Industry

In a radical departure, Air Force plan-
ners have decided to base the next gener-
ation of USAF fighters and bombers
around open-architecture hardware, an
approach that they admit has proven
successful in the personal computer in-
dustry. According to Lt. General Bill
Thurman, commander of the Air Force’s
Aeronautical Systems Division
(Wright-Patterson Air Force Base, OH),
future aircraft will incorporate inter-

changeable printed circuit cards, like
those in an IBM PC, instead of dedi-
cated “black boxes” that have been used
for the past few decades.

*“Instead of contracting for a com-
pany to build an entire specialized radar
set,” Thurman said, *“we’ll contract
for common cards.” The approach,
which the Air Force refers to as ‘“mod-
ular avionics,” is not new, although the

continued
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ogy (Pasadena, CA) used a Macin-
tosh II to control an experiment
that measured chemical reaction
times occurring in femto-
seconds. (Light travels from here
to the moon in about one second,;
in a femtosecond, light wouldn’t
even make it across the width of
a human hair.) The Mac manipu-
lated a data-acquisition system
and a laser actuator controller,
under a program written in
LightSpeed C by research fellow
Mark Rosker. . . . Hecht-Niel-
sen Neurocomputer Corp. (San
Diego, CA) has developed soft-
ware for helping a neural network
system learn patterns. AR/NET,
in conjunction with the company’s
Anza add-in board for the IBM
PC and compatibles, uses a mas-
sively parallel structure to recog-
nize a learned pattern immediate-
ly. “Regardless of the number of
patterns the network has learned,
it can respond to any pattern it
has learned,’” said company presi-
dent Robert Hecht-Nielsen. The
software can be set to signal the
user when it encounters a pattern
it doesn’t understand. . . . Mac
users can share PostScript fonts
residing on a network with a print-
ing utility from Olduvai (South
Miami, FL). “The display fonts
are the only ones that need to be
present on the user’s machine.
The utility can find and down-
load the PostScript font to the
PostScript printer,”” said Olduvai
president Juan Chotsourian. Font-
Share costs $295 per network
and is compatible with networks
such as TOPS, AppleShare,
MacServe, and HyperNet. . . . It's
a Compagq 286 controlling the
four robot-controlled cameras
NBC now aims at Tom Brokaw
on the Nightly News. ... And
now it’s time for Digital Exer-
cise! International Component
Manufacturing gets our Who’d-
a-Thought-It? award this month
for its Exer-flex “exercise
putty.” The silicone-based putty
“strengthens fingers and reduces
operator fatigue among computer
users,” the company says. It can
even improve your digital dexter-
ity and reduce tension, ICM
claims. Now we’re awaiting little
spandex leotards for our fingers
to wear while exercising.
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Air Force’s decision to support the
concept is.

“We want to develop architectures
that will integrate avionics to cut weight
and costs,” Thurman explained. “By
using highly specialized cards that have
very high speed integrated circuits,
which are just starting to become avail-
able, we will reduce a 50-pound air-
craft data processor to a 3-pound com-
puter on a card.”

Among the planes that will incorpo-
rate open architectures are the Advanced
Tactical Fighters, which are the follow-

ons to the current generation F-15S and
F-168, and the Advanced Technology
Bomber (the “Stealth” bomber). Thur-
man, who is often referred to as “the
architect of the Air Force of the twenty-
first century,” told Microbytes Daily
that some current planes, including pos-
sibly the F-16, will be retrofitted with
modular avionic systems “wherever ap-
propriate,” adding that *“we just won’t
rip out the avionics of an F-16 for the
sake of doing it.” He sees modular avi-
onics as a great opportunity for all card
manufacturers.

Valdocs Lives, New Owner Says

Veteran microcomputer users may re-
call TPM, the Valdocs text management
and operating system that runs on the
old Z80-based Epson QX-10 and QX-
16. Rising Star Industries, the devel-
oper of Valdocs, went bankrupt about 2
years ago, leaving Valdocs at version 3
Plus. However, a small company called
Interface Solutions (Yuba City, CA)
has acquired the assets of Rising Star
and plans to eventually release new
products based on Valdocs.

Don Soegaard, president of Interface
Solutions, told Microbytes Daily that the
company’s first project is porting Val-
docs 3 Plus to a single-board Z280 com-
puter, which will plug into the QX-10
or QX-16. The Z280 is a 16-bit version
of the 8-bit Z80 and has performance
characteristics comparable to an 80286,
according to Soegaard. The Z280
board will have up to 3 megabytes of on-
board RAM, a SCSI port, serial and
parallel ports, and an internal bus to
allow additional card-to-card interfaces
for a floating-point processor or more

RAM. The Z280 version of Valdocs
will initially be very similar to version 3
Plus, but it will support electronic mail
in the background, using the Epson’s
on-board Z80 for that purpose.

The next step will be to rewrite Val-
docs in C and port it to MS-DOS and
0S/2, said Soegaard. Valdocs is writ-
ten in Z80 assembly language and in
Forth. Soegaard said the rewritten ver-
sion will include a relational database,
an expanded indexing system, and a
new editor, which will be ‘‘a stand-alone
desktop-publishing system.”

Soegaard emphasized that Valdocs
will be a starting point for a greatly ex-
panded software system. “Unfortu-
nately, the concept of Valdocs was to-
tally lost, because it was too slow on
the Z80 and was released with a lot of
bugs.” Soegaard said he believes that
there is still a place for the Valdocs inter-
face, and he estimates that there are
some 50,000 QX-10 users. Interface
Solutions welcomes inquiries from
OEMs and software developers.

Ethernet Inventor Speculates on Future

LANscape

By the year 2000, the local-area net-
work (LAN) scene will consist of four
standards, Ethernet inventor Bob Met-
calfe told an audience recently. Met-
calfe, who is a vice president at 3Com,
said the surviving quartet will consist of
AppleTalk, IBM’s Token Ring, Ether-
net, and FDDI (Fiber Data Distributed
Interconnects).

“You might have believed that I
would say that Ethernet should be the
only LAN, and I admit that that argu-
ment does have a certain charm,” he
said, “but that won’t be the case.”
Metcalfe predicted that Ethernet will re-
main the predomirant LAN standard,
since 500,000 Ethernet connections are
currently in use today, and, he said,

3Com is shipping about 30,000 connec-
tions per month.

AppleTalk’s advantages, said Met-
calfe, are that it is the easiest LAN to in-
stall and it is built into the Macintosh.
Its biggest drawback, he added, is its
slow speed, especially when the LAN
consists of more than four Macs; never-
theless, it will be around for the next
12 years.

Metcalfe characterized Token Ring
technology as old (about S years behind
Ethernet, he said) and slow (with data-
transfer specifications of 4 megabits per
second, as compared to Ethernet’s 10
megabits per second). IBM has been
hurt by the comparison, Metcalfe said,

continued



Some of the world’s biggest
problems are being solved with
a touch of Smalitalk.

The French Ministry Abroad and involved

of Foreign Affairs is  « 5 .

responsible for keeping iN fOreign affairs.

track of every French citizen living abroad and every foreigner living in France. Each day,
they process thousands of requests for documents or information, each one of which takes
at least fifteen minutes. Arthur Andersen, the world’s largest accounting firm, has developed
a natural language processing application with Smalltalk/V that enables clerks without
computer training to extract the necessary data much faster. Thanks to Smalltalk and
system developers Bart Schutte and Pascal Wattiaux, what once took fifteen minutes now

The world is made of objects. So
naturally, the world is turnin%)to Object-
Oriented Programming (OOPS). And
the fastest, easiest OOPS language and
environment is Smalltalk/V.

With OOPS you program by defining
objects, their inter-
relationships and
their behavior.
Objects can repre-
sent both real-
world entities
—people,
places, things
—as well as
useful abstrac-
tions such as
stacks, sets
and rectangles.
Smalltalk/
provides every-
thing you need
to solve problems
big and small, in-

cluding a com- think economically.

prehensive tutorial

to get you started. gnd mipuate dote. o student
mmunily. Dy cnangi

Who needs

Smalitalk?

Because Smalltalk models the way
people really think, it is perfect for
scientists, engineers and professionals
who have to solve tough problems in a

Circle 79 on Reader Service Card (DEALERS: 80)

On the ground
floor of high-tech
environmental control. cinate, energy

fire and security are all critical aspects of environmental
control in large office buildings. The challenge for Johnson Controls,
a leader in this industry, is to provide a control system that is both
technologically advanced and simple to operate. Using Smalltalk/V,
Research Scientists Gene Korienek and Tom Wrensch have created a work:
space environment that allows rapid prototyping and modeling of future
systems. At Johnson Controls this system is used to explore relationships between
cognitive models of building operators and corresponding iconic representations
of building components. Each system can then be tested by simply clicking
a mouse and viewing the resulls in sophisticated color graphics on a PC.

Teaching students to

takes 30 seconds. Vive la Smalltalk!
1]

short amount of time. Perfect for pro-
grammers who are looking for a fast,
efficient prototyping environment. And
anyone who wants to quickly and easily
learn OOPS.

introducing Smalltalk/ V286.

Our newest
version of Small-
talk offers faster
and more power-
ful OOPS capa-
bilities. We've
gone from 16 to

From 640K to 16
MB capacity for
25 times the
memory. And
designed it torun

and manipulate data, a student can call up a set of markets and commodities for an

32-bit architecture.

With Smalltalk, even non-programmers can create
exciting applications. Economics Professor Armold
Katz of the University of Pittsburgh developed

) ” Economics PC Discovery World, an intelligent
tutoring system for beginning microeconomics students. Using a mouse to access windows

; 'nﬂhe scenario, the student can not only study a variety
of market behaviors, but also test the validity of his or her own reasoning. A process
that provides a lot of food for thought.

Smalltalk V

on the next generation OS/2 operating
system as well as DOS.

Get Smalltalk for a small price.

Smalltalk/V sells for just $99.95.
Smalltalk/ V286 is $199.95. The follow-
ing optional applications packs are
available for $49.95 each: Communi-
cations; EGA/VGA Color; Goodies
#1, Goodies #2, Carleton Tools and
Goodies #3, Carleton Projects.

And everything comes with a 60-day;
money-back guarantee.

So visit your nearest dealer. Or call
toll-free, 800-922-8255 and order direct
with MasterCard or Visa. Or write to
Digitalk, Inc., 9841 Airport Blvd., Los
Angeles, CA 90045.

. And let us help you put Smalltalk
nto action.

Smalltalk/V requires DOS and 512K RAM on IBM PC/AT/PS or compatibles and a CGA, MCGA, EGA, VGA, Toshiba T3100, Hercules, or AT&T 6300 graphic cont: A Mi ft or ible mouse is
Smalltalk/ V286 requires a 286 or 386, DOS or 0S/2 and 1 MB of memory and one of the graphic controllers listed above. Not copy protected.
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as evidenced by “the great lengths which
IBM has tried to prove that 4 is greater
than 10.” He alluded to IBM published
documents stating that Ethernet oper-
ates at only 20 percent of specification,
which comes to about 2 megabits per
second. “It is convenient that 4 is bigger
than 2,”" he said while denying the

IBM claims. In reality, Ethernet oper-
ates at more than 90 percent of specifi-
cation, or more than 9 megabits per sec-
ond, he said.

At more than $10,000 per worksta-
tion, fiber-based FDDI networks cur-
rently are cost-prohibitive for most sys-
tems, Metcalfe said. But by the year

2000, lower costs, improved technol-
ogy, and greater user needs will make
FDDI much more common. One rea-
son FDDI will become attractive is that
the average LAN in the year 2000 will
be carrying at least 10 megabits per sec-
ond, as compared to today’s average of
about 1 megabit per second. “Ten-mega-
bit Ethernet is empty today but will fill
up by 2000, Metcalfe said. “By that
time, FDDI will be there.”

Among the LANs that should not be
in the repertoire, Metcalfe said, are
AT&T’s StarLAN and the proposed
IEEE 16-megabit-per-second Token
Ring standard, both for reasons relat-

ing to lack of performance. StarLAN,
which currently operates at 1 megabit
per second, “will not be a major
player,” while the IEEE’s 16-megabit-
per-second proposal “does not offer a
big enough [performance] advantage,”
Metcalfe said.

Metcalfe obviously has his prefer-
ences about which LANSs should be
around at the turn of the century, but
he is realistic enough to know that there
will be more than just four LAN envi-
ronments. *“The risk is that there will be
too many members of the repertoire by
2000,” he said, “not that there won’t be
enough.”

Transputer Board Boosts Sun to 640 MIPS

A new Transputer-based board from
Topologix (Denver, CO) converts Sun
workstations to parallel processing
supercomputers. The Topology 1000
board features four 32-bit INMOS
T800 Transputers, each with its own
memory array, which gives each board
a peak performance of 80 reduced-in-
struction-set computer (RISC) MIPS
(million instructions per second).

A maximum of 64 megabytes of

high-speed dynamic RAM can be used
per board. You can connect up to eight
boards to a standard Sun workstation
(via a simple wiring harness), yielding
a peak performance of 640 RISC MIPS,
the equivalent processing power of 40
or 50 68020s, Topologix claims.

*“The Topology 1000 is basically an
accelerator board for the Sun,” Topolo-
gix president Jack Harper told Micro-
bytes Daily. “But it gives you a lot more

horsepower than an average accelerator
board.”” To illustrate the board’s capabil-
ities, Topologix ran the standard pro-
gramming problem that determines the
most efficient (in terms of time and
money) travel plans for a sales rep visit-
ing 12 cities. According to Harper, a
standard Sun-3 takes 15 hours to solve
the problem, while the same worksta-
tion with one Topology board takes 20
continued
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Let’s get right to the point! Now you can use vour WordPerfect without a template. With our Soft-
ware Integrated Keyboard, all WordPerfect commands are printed in color-coded multi-legends.
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directly on the keys in bold, easy-to-read acronyms.

How about advantages? Ideal for ‘dedicated environment’ computing. Emplovee/student / novice
training ume is greatly reduced. Eliminates having to reference back and forth between the
function keys and the template. Reduces *hunt and peck’ operations and frees up
your keyboard tor placement of another ‘often used’ software template

What about desktop publishing? Add up our advantages and the answer is
obvious. Make WordPerfect the efficient and cost effective ool it was intended
to be with a PDi Software Integrated Keyhoard.

Contact PD1 for additional keyboard and printed keyeap applications.

For all IBM PC/XT/AT & Compatibles

PRECISION DECORATORS, INC.
14140 NW. Science Park Drive, Portland, OR 97229

I

€20 trade-in on
your old keyboard
Return prepaid in
PDh packaging and
allow 2.4 wks for
return check by
mail

IBM PC/ XT/AT are wrademarks of International Business Machines
WordPertect 15 a trademark of WordPerfect Corporation

City

Sce us at Booth 851 at the WESTCOAST
COMPUTER FAIRE, Apnl 7-10. 1988

at the Moscone Center, Sun Francisco,

Card

Name
Address

Phone

Check Enclosed VISA MC Discover
# Expiration Date:
Order options: 101 key (enhanced), HI-TEK
{check one) 84 key {standard AT) § Keyboard

State Zip

No PO box addresses please, shipping via UPS

503/646-5024, FAX 503/646-7850
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This *1595 frame grabber

p

price won't surprise you,once

-

you know our history.

| & ]
i O
Yo )

1626: Chief Fred 1803: Fred “Napoleon” Bonaparte 1987: Fred Molinari, President
Sold Manhattan for $24 Sold the Louisiana territory for Sells the DT 2853 frame grabber
worth of beads. less than 3 cents an acre, for $1595.
Nobody gets something for nothing. But through-  price of $1595—well below the nearest competing board!
out history, anyone dealing with our family has come Give us a call today. We don't offer prices like this
awfully close. very often, but when we do, they make history.

Take, for instance, our new DT2853 512x512x8-bit
frame grabber that performs real-time image process- )
ing on the IBM PC AT. It has advanced features like (617) 481_3700
built-in real-time math and logic operations; square

pixel display (for perfect display without geometric
distortions); and external trigger inputs (for machine

To learn more, see us in
Gold Book 1987, or call to

BN : o o - receive our first-ever 1987
vision inspection applications). And it’s supported by = 3-Book Set, including 1987
awealth of software. : Catalog, Product Summary

Price List, and Applications

You get all that, and it’s sold for the next-to-nothing Handbook.

T kswonse, | T T ] ] — ) I - T -
Image 4 ; External Number | RealTime | (nput and Memory-Mapped -
Processing | Computer ‘ Resolutian | LE::{S | RS33P(}LCCIR. | Cu-nv::hble | ITriu ‘ SP“I;’;': oli video F(r;ame [ 0ut1p"ul | Fv?dme-Swve | PRv::LIm; Ssou';::r': Price
Board nputs mputs | rab | WTs lemoy
Compatible
— - _ S At A _— _ _+. . - _ S S _
012853 r T T 1 1 | T 1 T Zwtes | [ oms |
Frame | IBMPCAT | 512512 256 | Yes Yes Yes Yes 8 Yis Yes | SIzx5ix8each | Yes 0T/Image-Pro | $1,595

Grabber 1 | -
*With DT2859 ¥ size multiplexer board ($395)

A TRANSLATION

(512 Kbytes) | | PC SEMPER

DA

World Headquarters: Data Translatian, Inc., 100 Locke Lrive, Marlboro, MA 01752-1192, (617) 481-3700 "Ix 951646

European Headquarters: Data Translation, Ltd., The Malberry Business Park, Wokingham, Berkshire, RG11 2QJ, U.K. (G734) 793838, Tix 851849862

International Sales Offices: Australia (2) 662-4255; Belgium (2) 735-2135; Canada (416) 625-1907; Chire (2) 25-3689; China (408) 727-8222, (8) 721-4017; Denmark (2) 274511;

Finland (90) 372-144; France (1) 66280173, (1) 69G77802; Greece 951-4944, (03) 152-7039, (1) 361-4300; Hong Kong (3} 7718585; India (22) 23-1040; Israel (3) 32-4298; italy (2) 81-821;
Japan (3) 502-5550, (3) 375-1551, (3) 355-1111; Korea 778-0721/5; Morocco (9) 30-4181; Netherlands 170) 99-6360; New Zealand (9) 504-759; Norway (02) 55 90 50; Peru (14) 31-8060;
Portugal (1) 545313; Singapore 7797621; South Africa (12) 46-9221; Philippines 818-0103; Spain (1) 45%-8112; Sweden (8) 761-7820; Switzerland (1) 723-1410; Taiwan (2) 709-1394;

United Kingdom (0734) 793838; West Germany (89 80-9020

18M PC AT is a registered trademark of 18M Corp. Data Translation is a registered trademark of Data Translation, Inc. Image-Pro is a trademark of Media Cybernetics, Inc
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HARMONY COMPUTERS

2357 CONEY ISLAND AVE.. (BET. AVES. T & U) BKLYN. NY 11223
ORDER DEPT. ONLY 800-441-1144 OR 718-627-1000 — INFORMATION 718-627-8888
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minutes. When the workstation has
four Topology boards, the problem is
solved in 5 minutes, he said.

The system has parallel Common
LISP software (which supports parallel
processing applications) and an ex-
tended C compiler (for parallel numeric
applications). It also provides a Unix
interface that permits Lisp and C access

to Unix system calls.

A non-bus-oriented architecture, in
which all elements are linked, permits
construction of computer networks of
arbitrary size and topology. The result-
ing flexibility is one of the board’s
strong points. On one hand, Harper
said, you can overlay a grid onto an
image, making each Transputer respon-

sible for processing in individual grid
areas. However, he said, the system can
also be turned into a tree machine for
other applications.

Topologix will be targeting the
Topology 1000 at ““general-purpose”
markets—simulation, image process-
ing, and so on, Harper said. The board
is available for *“‘about $500 per MIP.”

Some Mac Developers Not Following Rules, Apple Says

Software developers who take short-

cuts when writing programs for the Mac-

intosh may be getting by with it for the
time being, but those shortcuts are
short-sighted, Apple software engi-
neers told Microbytes Daily.

“If a programmer has adhered to In-
side Macintosh rules,” one Apple
spokesperson said, ‘“‘the software can
very easily be ported to run under future
versions of the Mac operating system.”

Apple has said to developers “that if
they follow the rules of Inside Mac,
they won’t have any problems, and we
mean it,” he said. “But not all of them
have listened to us, and they are going to
have to recode in the future.”

How serious is the problem? Ac-
cording to another engineer, only about
15 percent of all Mac programs tested
followed the Inside Mac rules. With
about 50 percent of the programs, only

slight edits and recompiles will be re-
quired to operate properly in the fu-
ture. The remaining 35 percent will need
significant work, however.

The Apple engineer pointed to
Microsoft’s Excel as an example of one
program that hasn’t adhered to the Mac
rules. “The version of Excel you buy
today won'’t run under the Mac oper-
ating system 2 years from now,” he
claimed.

TECHNOLOGY NEWS WANTED. The news staff at BYTE is always interested in hearing about new technological and

scientific developments that might have an impact on microcomputers and the people who use them. We also want to keep track
of innovative uses of that technology. If you know of advances or projects that involve research relevant to microcomputing and
want to share that information, please contact us. Call the Microbytes staff at (603) 924-9281, send mail on BIX to Microbytes,
or write to us at One Phoenix Mill Lane, Peterborough, NH 03458,
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Upgrade Your Technology

We’re Programmer’s Connection, the leading
independent dealer of quality programmer’s
development tools for IBM personal com-
puters and compatibles. We can help you
upgrade your programming technology with
some of the best software tools available.
Comprehensive Buyer’s Guide. The CONNECTION,
our new Buyers Guide, contains prices and up-to-date
descriptions of over 600 programmer’s development
tools by over 200 manufacturers. Each description
covers major product features as well as special re-
quirements, version numbers, diskette sizes, and
guarantees.

How to Get Your FREE Copy: 1) Use the reader ser-
vice card provided by this journal; 2) Mail us a card
or letter with your name and address; or 3) Call one
of our convenient toll free telephone numbers.

If you haven't yet received your copy of the
Programmer’s Connection Buyer’s Guide, act
now. Upgrading your programming technol-
ogy could be one of the wisest and most
profitable decisions you'll ever make.

386 products List Qurs
386 ASM/386 LINK Cross Asm by Phar Lap 495 389
386 DEBUG Cross Debugger by Phar Lap 195 129
NDP C-386 by Micoway New 595 529
NDP ForTran-386 by Microway New 595 529
PC-MDS/386 Smgle-User by The Software Link 195 155
PC-MDS/386 5-Users by The Software Link 595 539
PC-MDS/386 25-Users by The Software Lk .......... 995 869

blaise products
ASYNCH MANAGER Specify C or Pascal. 175 13§
C TOOLS PLUS/S.0 ............. 99
PASCAL TDDLS/TODLS 2 ... 135
Turbo ASYNCH PLUS/40........ 99
Turbo C TOOLS......... . 99
Turbo POWER TOOLS PLUS/4.0. 99
VIEW MANAGER Specify C or Pascal . 2715 199
borland products
EUREKA Equation Sover e, . 167 105
Paradox 1.1 by Ansa/Bortand... 495 359
Paradox 2.0 by Ansa/Bortand.......................... 725 525
Paradox Network Pack by Ansa/Bortand. 995 725
Quattro: The Professional Spreadsheet. New 195 125
Reflex: The Analyst 150 99
Sidekick 85 57
Superkey . ... 100 64
Turbo Basic Compiter ... 100 64
Turbo Basic Database Toolbox . 100 64
Turbo Basic Editor Toolbox ... 100 64
Turbo Basic Telecom Toolbox ... 100 64
Turbo C Compiler (Cal for support products) 100 64
Turbo Lightning 100 64
Turbo Lightning Word Wizard. 0 4
Turbo Pascal ... .Sk 100 59
Turbo Pascal Database Toolbox ... .. 100 64
Turbo Pascal Developer's Toolkit 395 259
Turbo Pascal Editor Toolbox.......... 100 64
Turbo Pascal Gameworks Toolbox. 100 64
Turbo Pascal Graphix Toolbox ... ........ 100 64
Turbo Pascal Numerical Methods Toolbox ... 100 64
Turbo Pascal Tutor .. 8 70 4
Turbo Prolog Compiler 100 64
Turbo Prolog Toolbox . .................................. 100 64
¢ language
Eco-C88 Modeling Compiler by Ecosoft Sake 100 69
Lattice C Compiler vers. 3.2 from Lattice. 500 265
Mark Williams Let's C with FREE csd 7% 54
Uniware 68000 C Cross Compiler by SOS ...... 995 829
Uniware 2-80 C Cross Compiler by SOS 995 829
database management

Clipper by Nantucket..... 695 379
dBASE I Plus by Ashton-Tate 695 389
dBXL by WordTech Systems ... 169 99
Fox Base Plus by Fox Software 395 249
Genifer by byte!. 395 249

USA........800-336-1166

Canada....... 800-225-1166
Ohio & Alaska (Collect) ................. 216-494-3781
International 216-494-3781
TELEX......... 9102406879

Business Hours: 8:30 AM to 8:00 PM EST Monday through Friday
Prices, Terms and Condrtions are subject to change
Copyright 1988 Programmer's Connection Incorporated

Sale Prices effective through 03/31/88

Networker Plus by WordTech Systems 259 209
QuickSilver by WordTech Systems 599 349
R:Base 5000 by Micronm 495 359
R:Base System V by Micronm 700 439
Tom Rettig's Library by Tom Reftig & Assoc 100 79
Ul Programmer by Walisoft 295 239
digitalk products
Smalitalk/V by Dignatk 160 84
EGA/VGA Color Dption 50 45
Goodies Diskette #1 ... . 50 45
Goodies Diskette #2 . New 50 4%
Goodies Diskette #3 New 50 4§
Smalitalk/Comm . ................ . 50 45
logitech products
LOGIMOUSE A% Vareties .................. w. CALL  CALL
LOGITECH Modula-2 Development System . 249 199
Modula-2 Compiler Pack..... 9 75
Modula-2 Toolkit [ . 169 139
microport products
DOSMerge286 Specy -Users or Unimited ... 149 129
DOSMerge386 2-Users 395 345
DOSMerge386 Lniimuted Users 495 429
System V/386 Complete Package 799 669
System V/AT Complete Package 549 465
Other Microport Products CALL CALL

Flash-Up with FREE Mouse
from Software Bottling of NY
List $89 Ours $79
Flash-Up is a memory-resident macro, menu and note maker
compatible with most languages. Easy-to-use features include
a pull-down interface and on-tine help. And until 03/31/88,
you'll also get a Microsoft compatible mouse FREE

microsoft products

Microsoft C Compiler 5 w/CodeView 450 285
Microsoft COBOL Compiler with COBOL Tools 700 439
Microsoft Excel . . 495 319
Microsott FORTRAN Opurwzing Compler 450 285
Microsofi Learmning DOS 50 38
Microsoft MACH 20..... New 495 329
Microsoft Macro Assembler 150 99
Microsoft Mouse A7 Vaneties CALL CALL
Microsott Pascal Compiler 300 189
Microsoft QuickBASIC 4. 99 66
Microsoft QuickC 99 66
Microsoft Windows 99 66
Microsott Windows 386 195 129
Microsoft Windows Development Kit 500 299
Microsofi Word 450 285
Microsott Works 195 129

Circle 208 on Reader Service Card

ORDERING INFORMATION

FREE SHIPPING. Orders within the USA (including
Alaska & Hawaii) are shipped FREE via UPS. Call for
express shipping rates

NO CREDIT CARD CHARGE. VISA, MasterCard and
Discover Card are accepted at no extra cost. Your card
is charged when your order is shipped. Mail orders
please include expiration date and authorized signa-
ture

NO COD OR PO FEE. CQDs and Purchase Orders are
accepted at no extra cost. No personal checks are ac-
cepted on COD orders. PQOs with net 30-day terms
(with inifial minimum order of $100) are available to
qualified US accounts only

NO SALES TAX. Orders outside of Ghio are not
charged sales tax. Ohio customers please add 5% Ohio
tax or provide proof of tax-exemption

30-DAY GUARANTEE. Most of our products come
with a 30-day documentation evaluation period or a 30-
day return guarantee. Please note that some manufac-
turers restrict us from offering guarantees on their
products. Call for more information.

SOUND ADVICE. Our knowledgeable technical statt
can answer technical questions, assist in comparing
products and send you detailed product information
tailored to your needs

INTERNATIONAL ORDERS. Shipping charges for In-
ternational and Canadian orders are based on the ship-
ping carrier's standard rate. Since rates vary between
carriers, please call or write for the exact cost. Inter-
national orders (except Canada), please inctude an ad-
ditional $10 for export preparation. All payments must
be made with US funds drawn on a US bank. Please
include your telephone number when ordering by mail
Due to government regulations, we cannot ship to afl
countries.

MAIL ORDERS. Please include your telephone num-
ber on all mail orders. Be sure to specify computer,
operating system, diskette size, and any applicable
compiler or hardware interface(s). Send mail orders
to

Programmer's Connection
Order Processing Department
7249 Whipple Ave NW
North Canton, OH 44720

peter norton products

Advanced Norton Utilities 150 89
Norton Commander 75 55
Norton Guides Specify Language 100 65
Norton Utilities 00 59
sco products
SCO FoxBASE + New 795 595
XENIX System V for PS/2 by SCO New CALL CALL
XENIX System V 286 by SCO 1295 979
XENIX System V 386 by SCO 1495 1145
Other SCO Products CALL CALL
wiley professional products
50 MORE: FORTRAN 125 95
Scientific Subroutine Library for BAS/C 125 99
Scientific Subroutine Lib Soecity C or Fortran 225 119
STATLIB.GL. 205 239
STATLIB.TSF. .. 295 239
other products
ACTOR by Witewater Group 495 419
Alsys Ada Products Al Vanetes CALL CALL
Arity Prolog Products A Vaneties CALL CALL
Brief by Soluton Systems 195 CALL
Carbon Copy Plus by Mencian Technology 195 138
Dan Bricklin's Demo 1l by Software Garien 195 179
Desqview from Quarterdeck 130 115
Disk Optimizer by Softiogic Systems 60 55
Disk Technician by Pame Solutions 100 89
Disk Technician+ by Prme Solutions 130 119
MiniProbe by Atron 395 369
Mace Utilities Paul Mace Software 99 85
MathCAD by MathSoft New 349 39
Peabody by Copia intl, Spectty Langage New W0 89
Personal REXX by Manstiekt Software Group 125 99
risC from mMS! Sale 80 959
TUIB by Burton Systems Software Sie 100 79
Turbo Professional 4.0 by TurboPower 9 719
TurboHALO from iMS! Sile 95 69
TurboPower Utilities by TurboPower 9% 78
Vcache by Golden Bow Systems 50 47
Ventura Desktop Publisher by XEROX New 895 459
Vieature Deluxe by Golden Bow Systems 120 11
Vopt by Golden Bow Systems 50 47
XenoCopy-PC by XENOSOFT 8 69

CALL for Additional Products




- Everex — the #1

ASIC
Technology

Everex, one of the leaders in graphics
technology, offers a complete line

of advanced graphics adapters for
IBM PC™/XT™/AT® and compatibles.
Application-Specific Integrated Circuits
(ASIC) designed by Everex, have led
to the quality, features, price and
performance of these products.
Choose the graphics adapter to suit
your needs and start enjoying the
Everex difference today!

EVGA~

® True VGA on PC/XT/AT and
compatibles

® 256 simultaneous colors from over
256,000

e All 17 VGA modes implemented in
hardware

® Runs VGA, EGA, CGA, MDA and
Hercules® software

e Supports PS/2, multifrequency, EGA,
CGA, and monochrome monitors

® 512 x 480 with 256 colors for
true color video applications

® Special 1280 x 600, and 800 x 600
modes

® 132 column text modes

Micro
Enhancer’

e High resolution EGA

e Compatible with [BM® EGA

® Supports automatic mode switching

* Extended EGA modes 752 x 410
and 640 x 480

® 132 x 44 and 132 x 25 text modes

® Supports multifrequency, EGA, CGA
and monochrome monitors

® Can run Hercules software on an
EGA monitor

¢ Includes feature adapter and RCA
jacks

* Very attractively priced

EVEREX, EVER for EXcellence, Evergraphics Plus, EVGA, Evergraphics Deluxe, Ultra Graphics, Micro Enhancer, RamFont, IBM, PC,
PC/XT, PCIAT, PS/2, Hercules and Microsoft are trademarks and registerec trademarks of their respective companies. ©1987 Everex

Systems, Inc. All rights reserved.
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Choice in Graphics.

Ultra Graphics

Ultra
Graphics”

® Very high resolution monochrome
graphics adapter

* 1664 x 1200 resolution

¢ Ideal for desktop publishing

* Microsoft® Windows driver included

¢ Perfect for CAD applications

¢ AutoCad driver included

¢ Non-interlaced display

® Supports PGS 15’ and Moniterm
19’ high resolution monitors

¢ Co-exists with standard video
adapters

® ROM BIOS to allow single display
operation

For more information or for the name
of your nearest Everex dealer please call:

///////////

Evergraphbics Deluxe

Evergraphics
Deluxe

 Supports standard monochrome
monitors

* High resolution 1024 x 704 and
1024 x 352 graphics modes

® AutoCad® drivers included

® Compatible with Hercules
RamFont™ modes

* Displays foreign language, scientific,
math characters instantly

* Powerful, easy-to-use font editor

® Over 3,000 characters in RAM
simultaneously

¢ Runs standard monochrome
software without modification

® 132 x 44 and 132 x 25 text modes

nus» 1-800-821-0806
w caif 1-800-821-0807

Circle 93 on Reader Service Card (DEALERS: 94)

ity

Eve:graphics Plas

Evergraphics
Plus’

¢ Low-cost monochrome graphics
adapter

e Compatible with Hercules graphics

® Fast scrolling

® 132 x 44 and 132 x 25 text modes

¢ Configurable parallel port

e MDA text compatible

¢ Works with standard monochrome
monitors

e o

——RVEREX—

48431 Mlimont Drive, Fremont, CA 94538
MARCH 1988 e BYTE 21




LETTERS

FEA Concerns

Nicholas M. Baran’s article, “ANSYS-
PC/Linear and MSC/pal 2" (November
1987), failed to focus appropriately on
the critical issues in the evaluation of a
professional-level IBM PC finite-element
analysis (FEA) system. The report was
highly subjective and unjustifiably biased
toward MSC/pal 2.

Let me begin by stating that I am not
without my own biases. I work for a
mechanical engineering consulting firm
that provides training and technical sup-
port to users of the ANSYS program. Al-
though Mr. Baran did note several of
MSC/pal 2’s deficiencies—limited prob-
lem size capacity, lack of an adequate
element library, and so on—he tended to
dismiss these critical factors as unimpor-
tant. On the other hand, he took every op-
portunity to minimize ANSYS-PC/Lin-
ear’s superior features (e.g., interactive
modeling capability, advanced analysis
options, and upward compatibility with
the mainframe version).

' Mr. Baran stated that ANSYS-PC/Lin-
ear is a more expensive program than
MSC/pal 2. This is true. However, in PC
FEA, you do indeed get what you pay for.
The degree of sophistication and com-
plexity of professional-level FEA code is
at least an order of magnitude above com-
-mon PC-based applications. The absence
of an element as basic as a three-dimen-
sional solid in MSC/pal 2 is a serious li-
ability. We live in a world composed of
three-dimensional solid objects; to model
them effectively often requires a continu-
um element of this type.

Mr. Baran claimed that time-to-solu-
tion on similar analysis problems was
equivalent for both programs. He did not
elaborate on the type of problem he
solved; he stated only that the model
contained 2000 degrees of freedom.
ANSYS-PC/Linear uses a wave-front
solution method, influenced by element
rather than node order. If you don’t know
the value of the maximum wave front in
the model, the number of degrees of free-
dom is largely irrelevant. Numerous
benchmark studies have shown that
ANSYS-PC/Linear has the fastest time-
to-solution of any MS-DOS finite-ele-
ment program.

Mr. Baran raised the issue of ease of
use and learning. It seems he based his
entire evaluation upon the single user’s
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manual in his possession. Each ANSYS-
PC/Linear lease or purchase includes
training credits for an introductory semi-
nar on using the program. Apparently
Mr. Baran did not avail himself of this
opportunity. He stated that ANSYS-
PC/Linear is difficult to learn. I have to
ask, relative to what—a spreadsheet? a
word processor? We are talking about
learning to effectively use a powerful en-
gineering analysis tool; to use it properly
requires an investment in time and effort.
One of the most serious deficiencies in
Mr. Baran’s review is his dismissal of
ANSYS-PC/Linear’s interactive model-
generation capability (which MSC/pal 2
lacks). He states, *“The interactive mode
is most suitable for issuing a few on-line
commands to obtain a plot or a small list-
ing. For creating a moderate-size model,
I found it much easier to prepare the input
file using a text editor and then to run
PREP7 in batch mode using my input
file.” To prefer working in batch mode
when an excellent interactive capability
exists (with on-line help, immediate plot-
ting, and error correction) is insane. I
wonder if Mr. Baran prefers shaving in
the dark—that’s what it feels like to
create an FEA model in batch mode.
Now that I've gotten all that off my
chest, let me say that Mr. Baran’s criti-
cism regarding difficulty in obtaining a
hard copy in ANSYS-PC/Linear was en-
tirely valid. However, Version 4.3 of
ANSYS-PC/Linear is now available, and
its new vector display mode option com-
pletely corrects this problem.
Victor R. Urbach
Westbury, NY

I stated in the article that ANSYS-
PC/Linear is the more capable and flex-
ible product. On the other hand, I think
it’s a bit presumptuous to claim that the
“degree of sophistication and complexity
of a professional-level FEA code is at
least an order of magnitude above com-
mon PC-based applications.” It all de-
pends on what you plan to do with the
program. And though we do live in a
three-dimensional world, a great many
problems can be solved in two dimen-
sions with beam or plate elements.

In the years I worked as an engineer
performing stress analyses of mechanical
and structural components, I would say
80 percent of the problems involved beam

and plate elements rather than solid ele-
ments. Many of these types of problems
can be solved accurately using MSC/pal
2 as well as ANSYS-PC/Linear.

Since MSC/pal 2 does not use a wave-
[front equation solver, the value of the
maximum wave front does not help us
compare performance. I intentionally
avoided attempting a formal benchmark
because of the different solution meth-
ods. My own experience in running iden-
tical problems on both programs was that
their performance is roughly equivalent.
And let’s face it, whether it takes 40 min-
utes on one or 48 minutes on the other,
both programs are pretty slow on an IBM
PcC.

Let’s not confuse a program’s ease of
use with the process of learning and ap-
plying the concepts of finite-element
analysis. While a great deal of training
and education are involved in applying
FEA competently, there is no reason why
the user interface of a program like
ANSYS-PC/Linear should be so complex.
There is no reason that a beginning user
should have to spend hours leafing
through the manual trying to figure out
how to generate a mesh pattern.

I'm sorry, but all the finite-element
programs ['ve seen, including MSC/pal
2, could benefit from improved user in-
terfaces. There is no reason why engi-
neers should have to continue to put up
with terse command languages and for-
bidding documentation.

Finally, I stand by my evaluation of
ANSYS-PC/Linear’s interactive modeler.
No, Idon’t like shaving in the dark, but I
also don’t like shaving with a dull blade.
I still maintain that the interactive mod-
eler is extremely difficult to use. Perhaps
with a training course, my attitude would
change, but I was evaluating the program

continued

LETTERS POLICY: When submitting a let-
ter for publication, double-space it on one
side of the paper and include your name and
address. Express your comments and ideas as
clearly and concisely as possible. We can
print listings and tables along with a letter if
they are short and legible.

Because we receive hundreds of letters
each month, we cannot publish all of them.
We cannot return letiers to authors. Gener-
ally, it takes four months from the time we re-
ceive a letter until we publish it.




C PROGRAMMERS-

We asked what vou

wanted in a database

development system and

we built it!
[ db_VISTA III"™ is the database development system for
programmers who want powerful, high performance
DBMS capabilities ... and in any environment. Based on
the network database model and the B-tree indexing
method, db_VISTA III gives you the most powerful and
efficient system for data organization and access. From
simple file management to complex database structurces
with millions of records. db_VISTA III runs on most
| computers and operating systems like MS-DOS. UNIX,
VAX/VMS and O8/2. It’s written in C and the complete
source code is available, so vour application perfor-
mance and portability are guaranteed! With db_VISTA
111 you can build applications for single-user microcom-
puters to multi-user LANs, up to minis and ¢ven main-
frames.

L

. dpXistall

The db_VISTA III™ Database Development System

u db_VISTA™: The High Performance DBMS

The major features include: * A runtime library of over 100 functions.

* Multi-user support for LANs and multi-user * Operating systems: MS-DOS. UNIX V.
computers. XENIX. VMS, OS/2.

* Multiple database access. C Compilers: lattice, Microsoft, I1BM,

¢ Flle and record locking. Aztec, Computer Innovations, Turbo C,

* Automatic database recovery. XENIX, and UNIX.

* Transaction processing and logging LAN systems: LifeNet, NetWare, PC Net-

.

.

.

Timestamping. work, 3Com, SC() XENIX-NET, other NET-
Datahase consistency check urility. BIOS compatible MS-DOS networks.

Fast access methods based on the network

database model and B-iree indexing. Uses B db_QUERY:™ The SQL-bascd Query,
both direct “set” relations and B-tree in- * Provides rclational view of dh_VISTA
dexing independently for design tlexibility applications.

and performance. Structured Query Language

An casy-to-use interactive database access * C tinkable.

utility. Predefine query procedures or run ad-hoc
File transfer utilities for importingexport- queries “on the fly"

ing ASCH text and dBASE IV/111 files.

A Database Definttion Language patterned B db_REVISE™: The Database

after C. Restructure Program.

Virtual memory disk caching for fast * Redesign your databasc easily.

database access. * Converts all existing data to revised design.

All components feature royalty-free run-time distribution, source code
availability and our commitment to customer service. That’s why corporations
like ARCO. AT&T, Hewlett-Packard, 1BM, Northwestern Mutual Life, UNISYS
and others use our products.

"

nnouncing - the database
development system that
you designed.

M

T
: (4
o

RAIMA’S COMMITMENT TO YOU: No Royalties, Source
Code Availability, 60 days FREE Technical Support and
our 30-day Monev-Back Guarantee. Extended services
available include: Application Development, Product
Development, Professional Consulting, Training Classes
and Extended Application Development Support.

HOW TO ORDER: Purchase only those components {
vou need. Start out with Single-user for MS-DOS then ‘
add components, upgrade ... or purchase Multi-user

with Source for the entire db_VISTA III System.

It's easy... call toll-free today!

RELATIONAL DBMS
TABLE 1 INDEX TABLE 2

- — 1 -
RSEEEE ~ - N - ENEm
NETWORK MODEL DBMS... db__VISTA™
RECORD 1 RECORD 2 db_VISTA out-performs

5 & s

o = relational DBMS’s with direct
' POINTER —— access to data and less data
B L redundancy. Your applications
< run faster and more efficiently!

db__VISTA III"" Database
Development System

db_VISTA 11~ $595 - 3960 ,
db_QUERY $595 - 3960
db_REVISE $595 - 3900

db_VISTA" File Manager

We'll answer your questions, help
determine yvour needs and get you started.

__ CALL TODAY! __
1-800-db-RAIMA &

(that’s 1-800-327-2462)

RAIMA

CORPORATION

3055 112th Avenue N.E.. Bellevue, WA 98004 (206)828-4636
Telex: 650301823"MCIUNX  FAX: (206)828-3131

Starts at $1958

novAao

—



Attention all FX80, FX100, JX, RX, & MX owners:

You already
a great printer

Now for $79.95 you can own
the rest. You see, today's new dot
matrix printers offer a lot more.

Like an NLQ mode that makes
their letters print almost as sharpas
a daisy wheel. And mode switch-
ing at the touch of a button in over
160 styles. But now, a Dots-Perfect

own half of

Now
Onl

57995

figtd

upgrade kit will make your printer
work like the new models in min-
utes— at a fraction of their cost.
And FX, JX and MX models will
print the IBM character set, too.
So, call now and use your Visa,
MasterCard, or AmerEx. Don't
replace your printer, upgrade it!

1-800-368-7737

(Anywhere in the United States or Canada)

Sample of
letter with
Dots-Perfect

(Dots-Perfect)

Sample of
letter withoust t“ '
Dots-Perfect

*Dresselhaus
8560 Vineyard Ave., Ste. 405, Rancho Cucamonga, CA 91730 ] (714) 945-5600
I1BM 13 » regissered ondemark

An upgrade kit for EPSON FX, JX, RX, & MX printers

o Insernational Business Machines Corp
Grafiras™ " 158 ieademark of Epron America. Inc
Epson ts & reglavered irademarh of Epson America, In

Now there’s a smart way to
connect more than one printer

Forget those dumb A/B boxes and
those expensive switching devices.

Now you can connect up to six
parallel printers to your computer
and let your programs do the switch-
ing intelligently for only $119.

SmartPorts automatically sends

.

Only
$119

24 BYTE * MARCH 1988

1-800-368-7737

(Anywhere in the United States or Canada)

<SmartPorts»

ZDresselhaus 8560 Vineyard Avenue, Suite 405, Rancho Cucamonga, CA 91730
A software-controlled printer switch for IBM PCs and compatibles

your output to the correct printer.
You just add a simple code to
your program or printer setup string.
Or, select a printer from a pop-up
window utility that’s included.
SmartPorts recognizes the code
and makes the switch.
So, call now and use your Visa,
MasterCard or AmerEx.
It's smart!

=)
Kl

Circle 86 on Reader Service Card (DEALERS: 87)

LETTERS

Jfrom the point of view of users who might
be trying to learn the program on their
own.—Nicholas M. Baran

Sign Language vs. Finger Talk

Ohio State University's program,
SpeechSign (Microbytes, December
1987, page 14), does not *‘help teach sign

| language.” It teaches the manual alpha-

bet, commonly known as “finger talk.”

Finger talk is excruciatingly slow. Sign
language positions the whole body, in the
context of the surrounding environment,
in symbols that transmit information.

Fluent signers routinely transmit infor-
mation at 100 times aural speed.

There are three widely used sign lan-
guages. The oldest is American Indian
Sign (AIS), used by the Boy Scouts. Next
came American Sign Language (ASL),
used by the hearing-impaired and for
cross-cultural communications. Last
came Gorilla Sign Language (GSL), ASL
restructured for the Great Apes.

True sign language uses syntax and
grammar radically different from aural
language. NATO and the UN unofficially
recognize ASL as a universal language.
The Boy Scouts use AIS to conduct busi-
ness and personal conversations during
International Jamborees. GSL is the only
language routinely used for two-way
transmission of sophisticated abstract
concepts between animals and humans.

None of this is possible with language-
bound finger talk. To reach the Dick-and-
Jane kindergarten level of sign, the hard-
ware would have to have at least 500
megabytes of RAM, with a clock speed of
at least 50 megacycles and a graphics
screen the size of a barn door. Then
comes the program, which will, while
under development, spin off sign lan-
guage translators centuries beyond what
we have today.

Eugene Austin
Tilden, NB

“Information,” Please

I congratulate BYTE for printing **Infor-
mation Theory” by Ramachandran Bhar-
ath (December 1987). An open discus-
sion in the computer field about defining
the term “information” is long overdue,
and maybe this article will lead the way.
For too long, the term has been picked up
and used without regard to its precise
meaning.

Mr. Bharath provided us with a com-
prehensive introduction to information
theory, and he made the technical nature
of the theory crystal clear. The reader
could easily see that the theory is based
on mathematical proofs and, as such,
could not be used to deal with the issues
relating to the value of the contents of the

continued



FREE Some?”

Air Express Shipping -

See Details Below

LOWEST PRICES
FAST DELIVERY

HARDWARE SR |
. - . — AST Six-Pack Pius s109
Alps All Models ga:: | Hot Shot 286 $330
Brother All Models a Other Models Call
Citizen MSP-40 ziﬂg M:Qxell MD2 (Qty 100) sazs.gg 5389 ATIEGA S175
MSP-45 - VGA $265
MSP-50 $355 Sony DS’DD (Oty 100} $69 Hercules Color Card s145
MSP-55 $450  525HD(100s $150 Graphic Card & Graphic Card + $175
Premier 35 $450  35DS(100s $105 Above Board PC 1010 $205
Tribute 224 S605 e \—— Intel Above Board PS/PC(1110) = $239
1200 s$145 v . Above Board AT (4020) s305
Citizen 180D $160 Amdek All Monitors Call Above Board PS/AT (4120) $329
Citizen 15E :g;g Mitsubishi Diamond Scan S?:QQI 386 w/Cable S719
Dyconics 150 Other Models all Inboard w/Cable $1005
mo" NEC Mul " :g;g Ny 0K B:le::bo PCIXT NEC Multisync Graphic Board $275
 Memory, One rand Name i
All Printer Models .. . ... mﬂ::::i:ﬁ ;ILIJS $2005 Fioppy Dn:za = 135 Watt Power Supply, Slide 7 Tou:g:g’cxny UIEDES gigg
Hewlett-Packard LazerJet Il s1779 grincelon Graphics All Models ggg g‘;;d“(' i%ﬁa'fj @g&:fg gnmonkswrs Paradise Five Pak sgs
NEC p2200 $335 ony Multiscan w, cable Autoswitch 350 $135
850 $1539 Muitiscan 1303 Call Turbo PC/XT w/640K & 1 Drive sS415 Autoswitch 480 s$150
860 + s1953 ;hont\'?son L;nrascan Zggg ]r'urbo PC/XTw/640K & 2 Drives ... $485 VGA+ :ggg
3550 s72 enith 1430 FTM urbo PC/XT w. 640K VGA Professional
8810. 8850 51059 Other Models Call 1 Drive & 20 MG $729 Plus Development
P6 $425 MOLUEMD PC/AT10 MHz w/1024K.1.2 FloppyDrive S@89|  Plus Hard Card 20 8 40 Megabyte Call
P7 $610 YES PC/AT 10 MHz w/1024K. Mountain Hard Cards Catl
P9 $1035 Al Modems Call 1.2 Floppy, 40MG S$1519 etéadrq,m Quad EGA+ 5(2;7?
............. A . ; 1d60-7 Vi AR
OKIDATA Prometheus 24008 w/Soft s120 AN s AR AL B B 0°/ Vega Deluya & VG alt
All Printer Models ... Call Other Models Can | PO/AT12 Mbiz/1024K. syssp | VIDEO TERMINALS
Panasonic 1091 Model 2 $180 :;'as Robdc:ggg Courresse :fgg MonGraphtcs Card with Qume 101 Plus Green :g‘ :
1080 Model 2 $165 S G Paralle! Printer Port $85 | 101 Plus Amber 'c1 A
1092 | $305 .“" 9 ©olor Card w/Parallel Printer Port .. ... $55 yse a)
1524 $549 Boef::fjgﬁ gg’r:g‘g’"' iemeg sfggg Amber Monstor {TTL) s$89
1592 $405 Uiy Amber Monitor w/Swivel Tilt .$95
1595 $455 Bernoulli 40 meg 51605 Color Monitor (RGB) 5255 :g; mg:e: ?200 :;?gg
3131 $255 Bernoulli Beta lnternal(S“) $909 EGA+ Card $145 AST M del 4 4TS
3151 $390 39;";“,';9;'3 External (514) st ?;:ﬁ 1/0 Card (Serial/Parallel) s38 oce Call
AL ] e 1/0 Card (Serial/Clock Calenda $39
s Call  Toac AT 1 2Meg Drive s100 Ennan'ceg o] 2 69 NEC Multispeed $1375
STAR MICRONICS XT % HT Drive S85 AT Muhi 170 Card S69 NEC Multispeed EL s1609
All Printer Models Magnum Tape Backup Call XT Multi 170 Card S55 Sharp Call
Everex Tape Backu Calt - Toshiba T1000 s$785
Toshiba 321 SL $499 R SEDAGATE ni ) 13120 $3068
3415L $665 KB5151 T-1100 Supertwist $1370
351 Model 1 $899 20 meg w/Western I/O. .. . $290 RESIES :;;g T upertwi 33370
Laser Printer Call OtherModels. . . .......... Call KB 101 $99 Zenith Call
YTV X AN ACEME MY -
Harvard Total Project Manager i} $289 SOF I WARE IBM Pc and 100% compat.bles
Microsoft Project Call
Super Project Plus $269
Timeline 2 0 $259
RAPHICS - MS nggws 20 (5:132 Lotus 1-2-3 $295
Logi Mouse Call ble 2 0 $359 Copy Il Mutiiplan 3 0 Call
Logi Buss Mouse w'paint sS85 E:‘aameework " $309 1 DIR Plus $46 Twin $32
Newsmaster s$48 § A Fastback Plus s87 VP Planner Plus s82
W  Buss M 10 Call Smart Software System 3 1 Best Price Norton Utlities 4 0 $46
icrosott Buss Mouse
Microsoft Chart 3 0 Call ‘S\zrlv::;\glr:‘ys S?::;ﬁ Prntworks For Laser $67 [ SUDefca'C 4.......58269 l
Microsoft Sernal Mouse 10 Call 2 gudekvck(l;r;nrotecled] :;;
Newsroom $30 ideways
PC Mouse w, Paint s$89 MS Flight Simulator Call Superkey $53 Dollars 8 Sense w/Forcast $92
PC Buss Plus Mouse w/Pamnt s$99 PC Logo S75 Xtree S35 Tobias Managing Your Money ¢ O S115
PFS First Publisher S49  Typing Instructor s27 S0z s45
IMSI Mouse w/Dr Halo Il $88  Typing Tutor IV s27 Brooklyn Bridge S69 NT
PC Mouse w ‘Paint s$89 MS Learning DOS Call Clipper $368
Printmaster Plus $28 \GI Word Pertect Executive $103 Drase 11l Plus $374
Master Presentation Pack $315 Leading Edge W. Pw/Spell & Mail Call QOuickcode Plus s138
Turbo Graphix Tool Box $38  CCompiler (Microsott) Call Turbo Lightening $52 OuickReport s$138
IMMUNICATIONS Fortran Compiler (Microsoft} Call Microsoft Word 4 0 $185 Reflex s78
CompuServe Starter Kit s19 Macro Assembler (Microsoft Call Multimate Advantage il $249 DB-XL sS79
Crosstalk XVt s88 gasz:'ga’:’;";"(’)' Microsoft) g:“ Wordstar w/ Tutor $162 PFS: Prolessional File S111
Carbon Copy Plus $103 ol ! Wordstar Pro Pack 4 $205
Mirror It $33 Turbo Jumbo Pack 30 s$159 PFS Professional Write 599 R:Base 5000
Remote s88 Turbo Pascal 4 s58 Syst V) $41
Sz s136  [boC1s g8 Word Perfect (Ver.4.2)$189 ystemV........ . 8415
urbo Basic
Turho Pralon $53 Wordstar 2000 + 3.0 $189 Many other titles available. -
CWF-188
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COMPUTER
WAREHOUSE

To Place an Order: 1-800-528-1054
To Follow-up on an Order. 602-944-1037

8804 N. 23rd Ave.
Phoenix, Arizona 85021

Order Line Hours:
Mon-Fri 7:00 a.m.-6:00 p.m.
Saturday 9:00-1:00
Order Processing:

10:00 a.m.-3:00 p.m. Mon-Fri

* No Charge for VISA and MasterCard + You Pay the Ground Shipping --We Pay the Arr « Ground Shipping & Handling $6.00 « Free Air applies ONLY to orders
up to 10ibs & Over $50 » Al products carry a manufacturer s warranty All Guarantees rebates, trial period privileges & promotional programs are handled by

the manutacturer only « NO APO

, FPO, or international orders.
ping 3 weeks « Prices, Terms & Availability Subject to Change Without Notice » Add 5

* We do not charge credit cards until order i1s ship

for C

. please = Call before submitti %PO Numbers = Personal and Company Checks Will Delay Ship-
D Orders + We Do Not Guarantee Machine Compatibility
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OUTSTANDING

SOFTWARE

For IBM PC's and Compatibles
PER

$350 S $300 DISK.

R
DISK
Small Quantities For Ten or More

SHIPPED WITHIN 24 HOURS!
Satisfaction Guaranteed or Money Back!

BUSINESS 1-—-EZ-FORMS business form
generation, completion and printing program. I
CAD 3—The PC-Flow 1.0 computer aided flow-
chart generation program. Color graphics required.
COMM 4a,b,c,d,e—(5 disks) Join the world of
sysops with RBBS Bulletin Board System 14.10. ]
DATABASE 1a,b—(2 disks) File Express 3.8

_ menu driven general purpose database manager. I
EDUCATION 1—interactive DOS tutorial for new
PC users. Makes learning DOS painless.
FINANCE 1a,b—(2 disks) PC Accountant 2.0
personal bookkeeping and finance management.
GAMES 1—3-D Pacman, Kong, Spacewar, Janit- l
Joe, futuristic Flightmare and more. Color required.
GAMES 2—Qubert, Pango, Centipede, dun-
geons and dragons style Zoarre, etc. Color req. I
GAMES 3—Blackjack with customizable rules,
Armchair Quarterback (you call plays), and more. l
GAMES 4—Star Trek, the Castle adventure
game, and the original Colossal Caves Adventure. 3
GAMES 5—The Hack adventure game from the &
universities. Like Rogue, only much richer. %
GAMES 6-—Pinball, Othello, Dragons, Sopwith
{fly a Sopwith Camel) and more. Color required. I
INFO 1a,b—(2 disks) Cooking recipes database I
with keyword/ingredient retrieval. Add your own.
MUSIC 2a,b—(2 disks) PianoMan 3.0 polyphonic |
music recording and playback program.
ORGANIZER 1--DeskTeam, a Sidekick clone,
and the Judy personal calendar program.

_| PRINTER 1—Resident print control and font
utility, intelligent spooler, banner maker, and more.
SIMULATION 1—Maze making program, MIT's
Lite simulation, starfields, etc. Color graphics req.
UTILITIES 1—A collection of invaluable general

__ purpose DOS utilities. An absolute must for all.

| UTILITIES 2—More invaluable DOS utilities in-
cluding screen burnout, ram disk, and more.

_ UTILITIES 3—A comprehensive set of debugging

and diagnostic utilities for monitoring your computer. I

NEW RELEASES/UPDATES

BUSINESS 2—Expressgraph business graphics.
_ Chart your data and find trends. Color graphics req.
2| CAD 1a,b—(2 disks) Fingerpaint 1.2 advanced
painting and Altamira object oriented design. Color.
2| CAD 2a,b—(2 disks) DanCad3d, an advanced
_ 2D/3D drafting program w/animation. 640K, color. I
|2| COMM 2a,b—(2 disks) Procomm 2.42, an excel-
{ent modem program with terminal emulation. I
EDUCATION 3—PC-Fastype 1.20 typing tutor,
ideal for beginners and advanced students alke.
2| FINANCES 3a,b—(2 disks) Express Calc 3.12,
a powerful and user friendly spreadsheet program.
GAMES 8—Striker helicopter attack and Risk, the
game of world domination. Color required. I
GAMES 12—Backgammon (play the computer) I
and Wheel of Fortune based on the gameshow.
|| GRAPHICS 1—Record and play back screen im-
_ ages! Excellent for demo, etc. Color required.
3] GRAPHICS 2a,b,c—(3 disks) An excellent 3-0 ]
surtace modelling and shading program. Color.
2| INFO 2a,b—(2 disks) Zip-Phone, national I
__ areacode/prefix 10 zip-code cross reference. I
|2/ LANGUAGE 3a,b—(2 disks) The A86 3.09
_ macro assembler and debugger for 8088/86/286s. I
2| SHELL 4a,b—(2 disks) Automenu and HOM |l
4.04 hard disk prog. for custom full-screen menus.
UTILITIES 5—Hard disk utilities for verifying, for-
matting, parking and optimizing your disk drives. I
UTILITIES 6—Advanced utilities including
Mark/Release (remove resident progs w/o reboot!) I
UTILITIES 7—More advanced utilities including I
i Masterkey (undeietes files from hard disks).
(2] WORD 1a,b--(2 disks) PC Write 2.71, a powerful
word processing system w/spell checker, laser supt.
Most software listed is shareware or user-supported.
3.5" format add $1.disk. 125 page directory, add $2.

ol

N

|

o

N

N

I MicroCom Systems Cost of items 1
3673 Enochs Street Shipping $3.00

] Santa Clara, CA CArestax_______ |

i 95051 Totalencl._ I

W= (408) 737-9000
L= S200E00 S8

Mon-Fri 7am-9pm, Sat-Sun 8am-5pm
26 BYTE « MARCH 1988

LETTERS

messages being measured. Perhaps Mr.
Bharath’s warning and clarification of
this fact at the end of the article was not
strong enough. I would like to reinforce
the warning.

Information can be explained simply
as data that is prepared into a form that
makes it easier for someone else to use.
Information theory provides us with
mathematical tools to evaluate the reli-
ability of information, not with a method-
ology to evaluate its relative value.

We tend to be too technical in our col-
lective quest for systems solutions. We
would be better off clarifying what infor-
mation is and how it is processed, in the
broadest sense of the word, so that we can
provide more reliable, more effective,
more acceptable systems solutions.

Information is a dynamic and personal,
yet powerful, thing. It changes every-
thing with which it comes into contact.
That is part of the nature of information.
Information scientists and librarians have
obviously given attention to this topic, as
have economists, political scientists, and
behavioral scientists. Now is a great time
to learn from these discussions. We need
more dialogue to discover just what infor-
mation is.

Kevin Stumpf
The Infotorium
Kitchener, Ontario, Canada

Karmarkar Kudos

Ever since I saw *“Karmarkar’'s Algo-
rithm” by Andrew M. Rockett and John
C. Stevenson (September 1987), I have
found more and more reasons to thank
you for including material at this level of
mathematics.

The article is proving to be a most use-
ful adjunct to lecture material in a course
on linear programming that [ am taking—
even the errors in the BASIC listing made
me think things through.

Since I have found the spreadsheet a
good self-instructional tool, I have con-
structed a Lotus 1-2-3 worksheet that
steps through the iterations of the exam-
ple given. This worksheet provides a use-
ful look at what is actually happening at
each stage.

I would be glad to provide BYTE read-
ers with a listing of the formulas and a de-
scription. If readers would send along a
disk, T would copy the worksheet onto it
and mail it back to them.

H. J. Hunter
P.O. Box 13398
Kanata, Ontario, Canada K2K 1X5

Semantic Accuracy

In ““Modeling the Brain” (December
1987), Matthew Zeidenberg asserts that
the system makes “‘accurate role assign-
ments” in such sentences as “The man

hit the boy with the mallet.” It’s best not
to say “‘accurate” in setting a default se-
mantic value for an ambiguous sentence
without context validation. The article
deals with semantics at sentence level
only, so matters of context are not consid-
ered. Given that approach, ambiguous
sentences are best left with semantics not
fully resolved. The pleasure many people
derive out of ambiguous sentences, simi-
lar to that of enjoying optical illusions,
argues that an isolated sentence does have
a flip-flop semantic value.

For a system to analyze syntactic ambi-
guity, other input should be considered
before making a semantic decision. Each
relevant piece of data adds weight to an
interpretation, and some particular (even
externally set) weight of certainty sets the
meaning, at least until contradictory in-
formation is received. Since ambiguity
can be resolved before or after its occur-
rence, the system needs to look back as
well as forward. Consider “The 4-year-
old was showing his buddies his new mal-
let when a car veered around the corner.
They ran for safety, but the man hit the
boy with the mallet.” Or “The man hit
the boy with the mallet, then the red-
headed kid, but missed the baby, before
he regained control of his car and rounded
the corner.” Not to mention ““The man
hit the boy with the mallet with his car.”

The fact that people do not stop at the
end of each sentence for an interminable
period of interpretation makes clear that
once we think we know what we’re talk-
ing about, we suspend analysis (right or
wrong). A computational model should
likewise go to the heights and depths, at
need only.

Cathy Miller
Salt Lake City, UT

A Vote for Tweaking

With regard to Fred Langa’s December
1987 editorial on benchmarks, it was a
shame that benchmark optimization (re-
ferred to as “tweaking”) came off so bad-
ly. On the contrary, I assert that unless
each benchmark is optimized, the results
will have little meaning in the IBM PC
marketplace.

When compilers are benchmarked
without “tweaking,” we are verifying
their ability to handle a particular source
code. Source code compatibility is essen-
tial in an environment that requires the
continued use of many different machines
and compilers. In the big-business man-
agement information-systems environ-
ment, programs can be distributed as
source code, or perhaps a publisher will
produce different versions of a program
for the various target machines. In any
case, source code compatibility is an ab-

continued



THE WORLD’S
BEST-SELLING
DRIVE

Field-proven

THE S1225

Proven reliability. That’s the reason Seagate’s 20 MB half-height hard
disc drive is so popular, with over 3 million sold in less than three years.

Who proved it? Millions of computer users around the world. They've
benefited from our continued design and manufacturing improvements.
And they’ve proved that the ST225 has an MTBF of 30,000 hours.

Which means years of uninterrupted performance. And a disc drive
you can rely on.

Reliability has helped make Seagate the world’s leading independent
manufacturer of 54" and 3'%%" hard disc drives.

If you're looking for a proven 20 megabyte drive, ask for the ST225.

Call Seagate at 800-463-DISC. Put the best seller to work for you.

&P seagate

The first name in disc drives.
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solute requirement in a big-computer
environment.

The basis for the IBM PC software
markets is not source code but compati-
bility at the machine level. PC programs
are distributed as object code, and only
object code compatibility is required.
Users do not care whether the program
source code is “‘compatible” with some
standard, but they do care whether the
object code program is compatible with
their hardware and how fast it runs. If
*incompatible” source code features
would improve performance (and pro-

duce the same results), this is a topic of
real interest to programmers serving the
PC marketplace. Performance optimiza-
tions for particular languages and com-
pilers are useful news.

The thing that is constant about a PC
marketplace is a ‘*standard interface™ be-
tween hardware and software; that inter-
face is where applications object code
meets the operating system, BIOS, or
other hardware interface code. When rat-
ing new hardware or software, the only
thing that matters is performance while
using the standard interface. Applications

If

Buy Let’s C* with csd™
for just $75. If you're

not satisfied, get

Turbo C or QuickC. Free *

Why are we making this incredible offer? Because we're absolutely cer-
tain Let’s C and csd C Source Debugger are the best C programming tools

you can own.

Rest assured that. like its competition, Lets C features incredibly fast
in-memory compilation and produces extremely ti%ht. high quality code.
The differences lie in how much faster you can perform other programming

chores.

Our debugger. for example. can cut development time in half. But that’s

not all:

“csd is close to the ideal debugging environment... a definite aid to
learning C and an indispensable tool for program development.”

And comparatively speaking: “No debugger is included in the Turbo C

package... a serious shortcoming.”

—Michael Abrash, Programmer’s Journal

Unlike our competition. Let’s C includes its own full-featured assembler,

features documentation with complete examples and technical support with
complete answers—the first time you call.

outhink youcanbuya
better C compiler, don't.
We'll buy it for you.

csd

Lets

(\‘,,,'

.”il*"ux or
®

cC nn\l"m
gl

—William G. Wong. BYTE

LET'S C:
* Now compiles twice as fast
-« Integrated edi-compile cycle editor
automatically points to errors
» Includes both small and large memory
model

Iibraries

« Integrated environment or command
line interface

« 8087 sensing and support braries

LET'S C AND csd FEATURES
« Fuil UNIX compatibiity and compiete

* Many powerful utiities including make.
assembler, archiver

 MicroEMACS tull screen editor with
source code ncluded

« Supported by dozens of third party

esd:

« Debug in C source code. not assembler

» Provides separate source, evaluation,
program and history windows

« Ability to set trace points and momitor
variables

» Can evaluate any Cexpr

» Can execute any C function in your program

« Trace back function

So if you're thinking about buying any other C compiler, think again. But
you only have until Feb. 29 to order and take advantage of this special offer.
So think fast. And call 1-800-MWC-1700so0n. (1-312-472-6659 in Illinois.)

“Ofter available on telephone orders only from Feb. 1. 1988 (o Feb. 29, 1988. To exchange Let's C and csd for
Turbo C or QuickC. return registration card within 15 days of purchase date, notify Mark Williams Company
that you are returning products and receive a return authorization number. Products must be returned

within 30 days from shipping date.

l[ﬂu

© 1988 Mark Williams Company

Mark
Williams
Company

1430 West Wrightwood, Chicago, Hinois 60614, 312-472-6659
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can be rated directly. Compilers can be
rated as applications that produce appli-
cations, and by the performance of the re-
sulting applications. Hardware can be
rated by the performance of known appli-
cations that use the standard interface.

Of course, “performance” is always
relative to something; it is useful to inves-
tigate software performance on some
‘““standard hardware.” Perhaps the stan-
dard hardware in the 8086 environment
would be both a classical IBM PC and a
PC AT; in this way, programs that take
advantage of the 286 could be identified.
Different but similar hardware standards
would apply to the various 68000 envi-
ronments. To investigate hardware im-
provements, there would be a suite of
“standard software,” and the compara-
tive performance (between the “standard
hardware” and the “improved” version)
would indicate the effectiveness of the
new hardware.

In summary, the failure to “tweak” a
benchmark for a particular compiler em-
phasizes source code compatibility over
object code performance, an emphasis
that is misplaced in the PC marketplace.
Optimizing each benchmark for each
compiler (to produce the fastest and tight-
est code to perform the desired function)
should be a normal course of business—
unless, of course, you’re addressing a
big-computer environment.

Terry Ritter
Austin, TX

Fantastic
I have one basic comment regarding the
planned revision of your benchmark pro-
grams (December 1987 editorial): Fan-
tastic! There is a definite need for the re-
vision, as the erratic results obtained by
the current benchmarks demonstrate.

I have a few thoughts regarding the
revisions:
® Retain the Sieve, Sort, Savage, Whet-
stone, and Dhrystone tests for historical
reasons, if no other; they’re not all bad.
The Float test should be discarded, since
it doesn’t represent any real-world pro-
cessing and is susceptible to being re-
duced to the trivial by better compilers.
The Fibonacci test should be discarded
for lack of interest; the algorithm used in
the current form is terrible, and the Sieve
and Sort tests do a better job of testing in-
teger operations.
¢ Provide for both higher-level and as-
sembly language forms of the tests. In the
higher-level language form, the programs
test how well compilers make use of pro-
cessors’ features, and they can serve to
compare a compiler’s quality for a partic-
ular processor. In the assembly language
form, a better comparison of processors’

continued



The big idea behind the PC system
you cant outgrow,

We call it Modular Systems Architecture™: a
building block approach that protects your PC
investment against obsolescence. It makes up-
gmdmg Wyse PCs a snap—literally. Because
we’ve put all computing functions, even the CPU
and its microprocessor, on plug-in boards. So as
your needs grow, you can easily upgrade our 8
MHz AT compatible to a 12.5 MHz high perform-
ance 286, or even a 16
MHz 386. When more
powerful microprocessors
are available, you'll even
be able to upgrade our

top-of-the-line 16 MHz
WYSEpc 386.

GLASSWORKS, INC.

e
-

The WYSEpe 386:
exceptional memory
L speed plus processing
Y speed make it one of the
e MOSt porverful
- PCs made.

WYSE" is a registered trademark of Wyse Technology. ‘?lyslemWyse W YSEpc 386, and
Modular Systems Architecture are trademarks of Wyse Technology. IBM is a trademark of
International Business Machines. Screen: Boeing Grapa.
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Introducing SystemWyse." Wyse PCs are
themselves building blocks in a comprehensive
system for creating solu-
tions. They link effortlessly
with our terminals, moni-
tors, and expansion boards
in integrated solutions of
exceptional quality and
value, using industry
standard software. And
SystemWyse is backed by
the company that sells
more terminals than anyone but IBM.

The big idea, above all, i1s to adapt more
readily to change than any other PC system.
Because survival belongs not merely to the
fittest, but to those who remain fittest, longest.

riomaton. 1800-GETWYSE
WYSE

We make it better, or we just don't make it.
MARCH 1988 * BYTE 29

Its this easy to upgrade the
CPU und boost the power of
a SystemWyse PC.
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effects on performance can be made,
since the variation introduced by com-
pilers is eliminated, thus allowing more
meaningful comparisons across proces-
sor families.

¢ Verify that the benchmarks’ algorithms
have been correctly transformed. The
Savage program is relatively easy to ver-
ify, since the result should be very close
to the number of times the loop is exe-
cuted. The number of primes found is a
reasonable verification of the Sieve pro-
gram. A visual inspection of the Sort pro-
gram’s results could suffice, but I would

prefer something more automated, per-
haps sorting randomly rearranged
successive integers and then testing for
successive integers. The Whetstone pro-
gram produces some intermediate nu-
merical results that can be verified.

* Extend the Sieve and Sort tests such
that 32-bit arithmetic and more than 65K-
byte data referencing are required. In the
case of the Sort test, make the record size
greater than 64 bytes so as to make the
test more realistic, and remove opportu-
nities for playing silly games with the
68000 family of processors.

Let CPT give you the total view —today.
Upgrade your PC, XT, or AT-compatible
computer with CPTs full-page displays, at a price
far lower than you might expect. For more
information on how CPT can expand your
display-horizons, call 1-800-447-4700.

»

More Than Office Automation. ..Office Productivity

PC XT and AT are trademarks of International Business Machines. Inc
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® Devise one or more benchmark pro-
grams to test character string manipula-
tions. A large percentage of most com-
puters’ time is spent processing textual
information, yet there is no well-known
benchmark for this type of processing.
Devising such a test will be difficult due
to such things as character string repre-
sentation and limits, providing standard
text to process, higher-level languages’
treatment of (or lack of) character string
data types, and so on. Possibly, the char-
acter can be combined with some sort of
file-accessing benchmark. In any event,
there should be more than 65K bytes or
characters to process.
e When publishing the benchmark re-
sults, the length of time to generate the
program, the amount of code generated
(both with and without run-time library
code), and the size of the translators
(compiler, assembler, and linker) are
useful data. This data, of course, applies
only to the tools needed to produce the
executable benchmark programs, but the
numbers are of some value in their own
right and are sometimes helpful in inter-
preting the benchmark results.
Everett M. Greene
Ridgecrest, CA

FIXES

Photo Swap

Snow Software informed us of a photo
error in the What’s New section of the
January issue. The photo that appears on
page 94 is the Snow Report Writer
Screen, rather than Silverado, as it is
labeled. The Silverado screen appears on
page 96.

Copy Protection and Drawbase

In the What’s New section of the January
issue, on page 78, some new programs
from Skok Systems Inc. are described as
not copy-protected.

Drawbase HLR is not copy-protected.
However, Drawbase 2000, Drawbase
3000, and Drawbase 4000 are copy-
protected.

Data-Acquisition System Not Micro
Channel-Compatible

In the What’s New section of the January
issue, on page 86, we incorrectly stated
that The Automation Group’s MDL-16
data-acquisition system is a Micro Chan-
nel-compatible product. It is not. The
MDL-16 is a stand-alone RS-232C and
RS-244 data-acquisition board. It oper-
ates as an independent serial peripheral
and does not require any slot space in
your computer. B



Imawine the speed and power of a
100,000 minicomputer in a desktop PC cost-
ing under =7 Now imagine all that power
2oing to waste because the operating svstem
vou chose was never meant to take advan
tage of a computer this powertul. It
take more than just a “window environ
ment” or an outdated operating svstem
to unjock the 311356

[t il take PC-NMOS 386

The First 80386 Operating
System. Specitically designed for the
30386 computer, PC-NHOS 586 7 opens
doars. Doors to more memor. and
multi-tasking. Doors to thousaneds
ot DOS programs a< well a~ upeom
ing ROGR6-specific softaare. [1< the

and
ur networking future.

Memory Management
Without Boards. PC-NMOS cxploi
the memort management capahilitie

il into the %0386, S0, up to tour
GIGABYTES of memors are acces
ble to multiple users and w tuture
&0)3mh-<pecitic applications requiring
me-gab of memor:

Multi-Tasking, Multi-

User Support for One. Five or
25 Users. PC-MOS 386 gl
up to 25 inexpensive terminals to be
driven by a single 20386 machine-.
S0 the featiires of the 807386 can t

tized at evers terminal. And it
omes i three ersio VOu cdn
ipgrade Yoy SUstem as your com-
sany groes, wathout having to
learn new commands or install

»x hardware.

",A

Software Support for Thousands
of DOS Programs. \lthough PC-NOS/386
otally replaces DOS, it docsn’t make vou
replace vour favorite DOS programs. So vou
can run programs lke Lotus 1-2-5, WordStar
dBASE HIL and WordPerfeet on the 80386,
Best of all, it uses tamilizr commands like
DIR and COPY=s0 vou'll feel comfortable
with our svstem.
The Gateway to Endless
Features. Distinctive characteristic:
ke file/svstem security, remote access,
hle/record locking, and built -in color
graphics support for EACH user st
PC-NOSIE86 7 apart trom all previou
Operating sv-tem
Open the Doors to Your
Future TODAY! Call The Softwire
Link TODAY for more information and
the authorized dealer nearest vou
PC-ANOSI8G  comes m single. tive &
20-tser versions starting at S190.

PC-MOS/386

MODUEAR OPERXTING SYSTEM
THE SOFTWARE LINK

[ Vhanta, €\ )2
611 SWLINK
FAN 10} 2 YR

CALL: 800/151-1LINK
In Georgia: 101118-1LINK

OFREN Int'Eside s 101 2631006
Rewetiors/VAR - 101 118 516,

OLM/Dealer Tneguirn < Sovited

E SOFTWARE LINK/CANADA ( 1|
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plications.

Take a look at the specs on VISTA™, a good look.
Notice the processing, programming, and video
capabilities? Now think real hard about what you could
do with the power of VISTA and a microcomputer. Incor-
porate it with your system to create a digital pre-press
proofing station for publishing. Design a graphics work-
station which outputs both colorful hi-resolution slides
and broadcast-quality animated images. Construct a
CAD system which merges computer generated images
with real-life backdrops for architecture, packaging or
other industries. And, after you've brainstormed your
way to new horizons of videographics possibilities, get
your own VISTA and start working.

World Radio Histor



Let's Get Specific.

We knew you couldn't resist seeing the
facts, and frankly, our engineers
wouldn't have it any other way. Here is
an overview of VISTA’s key features.

FEATURES:

 4Mbytes of Video RAM on-board

« Texas Instruments’ TMS 34010 GSP

- Flexible, programmable resolutions

* NTSC and PAL compatible

« Four 8-bit channels for real-time
capture

« Fully integrated genlock

« Processor memory expandable in
2Mbyte increments to 12Mbytes

» Four 2K x 8-bit CMOS static RAM
LUTs

« Display can be color-mapped, RGB,
or a versatile combination of both

« Interlaced and non-interlaced display

« Binary and fractional programmable
zoom capability, creates horizontal
and vertical magnify or minify

« Smooth horizontal and vertical pro-
grammable panning, includes wrap-
around and split screen

« Suggested Retail Price: $5995.

Introducing TRUEVISTA" Videographics.

ADDRESSABLE RESOLUTIONS:

32 bits/pixel 16 bits/pixel 8 bits/pixel
1024x1024 2048x1024 4096x1024
512x2048 1024x2048 2048x2048
256x4096 512x4096 1024x4096
CAPTURE RESOLUTIONS:*
NTSC PAL
(RS-170A) (CCIR-624)
756x486 738x576
604x486 590x576
504x486 492x576
432x486 422x576

‘Resolutions are programmable, these are nominal ones
lorintertaced NTSC and PAL compatible.

DISPLAY RESOLUTIONS:*

Non-

_ NTSC PAL Interlaced Interlaced
(RS-170A) (CCIR-624)

1512x486 1476x576 1024x768  768x576
1008x486  984x576 (60 Hz) (50 Hz)

756x486 738x576

604x486 590x576 768x768 756x486

504x486  492x576 (80 Hz) (60 Hz)

*Resolutions are programmable; these are nominal ones

COMPUTER REQUIREMENTS:

Host Type: IBM PC AT and 100% Compati-
bles, Compaq 386,
Apollo DN 3000-singte-slot board
Data Bus: 16-bit or 8-bit (self-configuring)
Bus Clock: 6MHz to 12MHz
Power

Consumption: 15 Watts

Announcing

NuVISTA

for the Macintosh™
It's available soon,
so call for more information.

It’s So Flexible,
We've Added Support.

With its Texas Instruments TMS 34010
graphics processor, large quantity of
video memory, and proprietary video
cross-point, VISTA can be programmed
for an array of powerful market-specific
videographic applications. To help you
maximize VISTA's potential, Truevision
offers a range of C-language program-
ming tools for developers. And when
your system is market-ready, we'll sup-
port your marketing efforts with our
TRUEVISION SOFTWARE CATALOG,
TRUEVISION NEWS, and THE PULSE.

We're For Higher

Resolution...Power...Flexibility...
Quality. Join the many key manufac-
turers and developers already working
with the state of the videographics art,
VISTA. Call us at 800/858-TRUE for
more information on the VISTA
Developer's Program. We're ready to
take your application today.

TRUEVISION INC.

7351 Shadeland Station, Suite 100
indianapolis, IN 46256
800/858-TRUE

TRUEVISION QIUNC- Circle 268 on Reader Service Card

IBM s a registered trademark of international Business Machines Corp. International Inquiries: contact Techexport at 617/890-6507 (USA), or London at 44-1-991-0121.

In Italy, contact SIRIO Inlormatica at 39-2-301-0051.

uggested retail price is US domestic price.
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Create Powerful
Programs with

Blaise TOOLS

Whether you're an expert or a novice, you can
benefit from using special tools to enhance your
programs, make them reliable, and give them a
professional look. With windows, menus, pop-up
memory resident programs, and communications
support, Blaise Computing offers you a wide
range of programming tools to let you take full
advantage of the Microsoft and Borland pro-
gramming environments. All language support
packages include fully commented source code,
complete comprehensive manuals and sample

programs.
C TOOLS PLUS/5.0 $129.00

Full spectrum of general service utility functions
including: windows; menus; memory resident
applications; interrupt service routines; interven-
tion code; and direct video access for fast screen
handling. Specifically designed for Microsoft C
5.0 and QuickC.

$129.00

Turbo C TOOLS
Windows and menus; ISRs; intervention code;
screen handling including EGA 43-line text mode
support; direct screen access; and memory resi-
dent applications. Carefully crafted specifically
to complement Turbo C.

Turbo POWER SCREEN

COMING SOON! General screen management;
paint screens; block mode data entry or field-by-
field control with instant screen access. For
Turbo Pascal.

Turbo POWER TOOLS PLUS $129.00
NEW VERSION! Now supports Turbo Pascal 4.0.
Screen, window, and menu management includ-
ing EGA support; DOS memory control; 1SRs;
scheduled intervention code; and much more.

Turbo ASYNCH PLUS $129.00
NEW VERSION! Now supports Turbo Pascal 4.0.
Interrupt driven support for the COM ports. 1/0
buffers up to 64K; XON/XOFF; up to 9600 baud;
modem and XMODEM control.

$175.00

ASYNCH MANAGER
Full featured interrupt driven support for the
COM ports. 1/0 buffers up to 64K ; XON/XOFF;
up t0 9600 baud: modem control and XMODEM.
For Microsoft C, Turbo C or MS Pascal.

KeyPlayer $49.95
“Super-batch” program. Create batch files which
can invoke programs and provide input to them;
run any program unattended; create demonstra-
tion programs; analyze keyboard usage.

PASCAL TOOLS/TOOLS 2  $175.00
Expanded string and screen handling; graphics
routines; memory management; general program
control; DOS file support and more. For MS-

Pascal.

EXEC $95.00
NEW VERSION! Program chaining executive.
Chain one program from another in different
languages; specify common data areas; less than
2K of overhead.

RUNOFF $49.95
Text formatter for all programmers. Written in
Turbo Pascal: flexible printer control; user-defined
variables; index generation; and a general macro
facility.

TO ORDER CALL TOLL FREE

800-333-8087!

BLAISE COMPUTING INC.

2560 Ninth Street, Suite 316 Berkeley, CA 94710 (415) 540-5441
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CHAOS MANOR MAIL

Jerry Pournelle answers questions about his column
and related computer topics.

More on SpeedStor
Dear Jerry,

I’m totally baffled as to why anyone
would use SpeedStor to split a 42-mega-
byte hard disk into two 21-megabyte par-
titions, making the big disk look like two
small disks. If you're going to do that,
why not just have two 21-megabyte hard
disks to start with? Storage Dimensions’
advertising would seem to imply that the
raison d’€tre of SpeedStor is to bypass the
asinine 32-megabyte disk volume limita-
tion of MS-DOS. When I finally get
around to buying a 130-megabyte drive,
I’ll want to have it set up as one 130-
megabyte volume, not four 32-megabyte
partitions that look to MS-DOS like four
separate physical drives.

SpeedStor gives you a choice of three
kinds of partitions: bootable, DOS-com-
patible, and DOS-extended. The first two
are bound by the 32-megabyte limitation;
the third is not. That means if you set up
the entire drive as an extended DOS par-
tition, you have to boot off another drive,
probably a floppy disk drive. There is,
however, a better way. Partition the disk
into a 1-megabyte bootable partition (C:)
and the remainder as a DOS-extended
partition with 1K-byte sectors and 2K-
byte clusters (D:). Put your boot-up files
in the first partition, and make the last
line of the AUTOEXEC.BAT read D:. The
system should boot up exactly as before,
except that you’ll wind up with a D:>
prompt instead of C:>, and the volume
size (if the drive is like mine) will be
around 41.5 megabytes.

When you choose the sector and clus-
ter size, SpeedStor will warn you that
CHKDSK.COM will not operate. That’s
true, but when you got Golden Bow’s
Vopt, you also got CHKDSK.EXE (on the
distribution disk), which works just fine
on the bigger volume and nonstandard
cluster, as does Vopt itself.

Incidentally, what do you think of the
new enhanced keyboard? I love it—with
one exception. Having two Control and
Alt keys is great—if only IBM (and, of
course, everyone else) hadn’t put the
Control keys directly below the Shift
keys. Because of that, I'm continually
pressing the wrong one while typing. The
solution would be simple: Reduce the
keys to standard size and put them along-
side each other next to the space bar, get-
ting them out from under Shift. Do you

agree? If so, you probably have the clout
to suggest that to someone (say, Key
Tronic) with some chance of getting it
implemented.
Ron J. Goodman
Warrensville, OH

Well, I could say I like having two logi-
cal disk drives, but in fact I was just too
lazy 1o figure out the proper installation
the first time, and after that it was a bit
late with stuff stored on both disks. I ex-
pect 1'd have done it differently another
time.

DataDesk keyboards come with a
switch and replacement key caps; you
can put the Control key 1o the left of the A
key, where it belongs, and relegate the
CapsLock down 10 below the Shift. I love
DataDesk keyboards. 1'm typing this on
one.—Jerry

Mouseless Microsoft Word
Dear Jerry,

Regarding the Delete Word command
in Microsoft Word (Computing at Chaos
Manor, October 1987): You can create a
macro to delete a single word in Word,
using SuperKey. Try this:

<LFT><F8><Del>

(using SuperKey terminology). The left
arrow command is to account for the case
when the cursor is on the last character of
a word that is followed by a punctuation
mark, when pressing F8 would send the
cursor to the punctuation mark.

I wonder if PC-Write would get rave
reviews if users had to pay the same for it
as they pay for the *‘big” programs ($450
list, $229 street price). I've tried PC-
Write, and I find its interminable dot
commands and myriad special keystrokes
for every little function illogical and con-
fusing. Give me Microsoft Word’s pop-
up mnemonic menus (automated by a few
SuperKey macros) any time.

Robert Hawkins
Greenville, MS

continued

Jerry Pournelle holds a doctorate in psy-
chology and is a science fiction writer
who also earns a comfortable living writ-
ing about computers present and future.
He can be reached c/o BYTE, One Phoe-
nix Mill Lane, Peterborough, NH 03458.



Thanks’Io The T 3200,
The Desktop PC Can Now ke
Its Place In History.

When the eagerly awaited PC first hit the desks of And when it comes to memory, the T3200 rivals
the public, everyone figured it was there to stay. It your clunky desktop. With its IMB RAM that ex-
was, after all, powerful and functional. And consider- pands to 4MB. We even gave it a built-in, gas plasma

ing it weighed about 40 lbs,, it would take
alot to unseat it.

Introducing a lot. The new ToshibaT3200.

Inasleek 187 Ib. package, the T3200
acts like no other portable, or overweight
desktop PC AT* for that matter.

With its two internal expansion slots,
you can connect to a LAN, a mainframe,
or add peripherals.

It 'dlSO haS a 12 I\I}IZ 80286 I‘niCl'()‘ Ihe T3200 15 facked by s bw Exceptional Care prograan
processor, a 40MB hard disk, and a N C{IFl;('"r'_mmmt nl-qx?ulv(l Set 0 dealer for
720K B 3'2" diskette drive. it e Sl

In Touch with Tomorrow

TOSHIBA

whiba America, [nc.. Information Systems Pivis

EGA display and monitor port. Which,
by the way, are optional on your
y old desktop.

All of which means vou should
call 1-800-457-7777 for your nearest
“Toshiba computer and printer dealer.

And ask to see the first portable
PC powerful enough to push the
desktop right into the history books.




CHAOS MANOR MAIL

Yeah, I know you can do almost any-
thing with macros in Microsoft Word 4.0.
WordStar 4.0 is pretty good, too. I under-
stand they 're adding macros to Word Per-
Sect as well. Every time one of the editing
programs improves, the others do. Makes
Jor an embarrassment of riches, but 1'd
rather have that problem than not enough
choices.—Jerry

Floatable Computer?
Dear Jerry,

I have a problem. I am lusting for a
computer, and I live on a boat. Living on
aboat means that I have only 12-volt elec-
tricity, very little space, no proper light-
ing, and so on.

I would like to get an MS-DOS com-
puter. It must run on 12 V DC, be very
sturdy, and not drain too much electric-
ity, and I must be able to buy (rather than
transfer) software for it.

You have written several times about
the Zenith Z-181, but the problems you
mention with regard to null modem
cables and so forth seem too great for me.
I have the boat in the Caribbean now, and
I have enough problems getting things
like lightbulbs.

Could you please comment on the To-
shiba T1100 Plus and the NEC Multi-

Speed in relation to the Zenith Z-181?
Can you think of any other portables that
might be in this class?
Bren Jacobson
Northville, NY

1 may have made the difficulties of
transferring software to the Z-181 sound
greater than they were; anyway, given
Traveling Software’s wonderful Laplink
(which comes with cables), that’s all
history.

I am told that Zenith makes a 12-V
power adapter. I find my Z-183 (which
has a hard disk drive) nearly perfect ex-
cept for its weight. Whether it will stand
up to a corrosive salt water atrmosphere is
another story.

The Toshiba and NEC portables are
also very nice. I prefer the Zenith, largely
on the basis of the keyboard and backlit
screen. Again, 1'd be awfully concerned
about corrosion.

1 used to have the smallest legal midget
ocean racer (a 20-foor Weber-designed
sloop) on the Pacific coast. That was be-
fore computers. I miss her.—lJerry

In Defense of DP Departments
Dear Jerry,
You’ve come down rather critically re-

garding data processing departments hav-
ing much control over the purchase/
setup/use of personal computers. My ex-
perience in relatively small corporations
having from 10 to 30 or so PCs at any one
time leads me to the following con-
clusions:

Early in 1988 there are still many,
many more totally new and completely
naive PC users than there are even very
moderately experienced users. Of every
10 users I've dealt with, only 2 had
learned after 6 months how to use a utility
program like PC Tools other than by rote
while referring to written notes. For
them, if it isn’t on a menu, it isn’t possi-
ble to do without help. Only 1 in 10 had
moved on their own to a level of compe-
tence more than minimally acceptable
within the one or two applications (word
processing or Lotus 1-2-3) necessary to
do their jobs. Fully 8 of every 10, if asked
to do something that required learning a
significant new area of an application that
they had worked with for some time, de-
manded training and hand-holding before
they would even begin to approach the
problem.

For the large majority of users, there is
no willingness to take a manual home or

continued on page 269

Introducing the Op
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Multl Channel Communications Board for PS/2.
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for the expensive intelligent part once. Because your [/O

Now, with DigiBoard OpenEnder™ Intelligent
Communications Boards, you can channel the power of IBM
Personal System,/2 to up to 32 users. 400% faster than the
boards you're probably using now.

But what really sets DigiBoard
OpenEnders apart is that you only have to pay

Call 1-800-344-4273. In Minnesota, (612) 922-8055.

functions are handled by affordable [/0O Mate™ modules
that simply plug in.

So, for the first time in the history of
intelligent communications boards, your 1/0
options are wide open. And they always will be.
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dBASE Users!

Independent Reviewers Say:

Nohody Beats The Fox

...Nohody’s Even Close

FoxBASE+/386

Clipper

dBASE III PLUS

Data Based Advisor

FoxBASE+ Fastest By Far

BYTE* benchmarks show that
FoxBASE + takes only 14 minutes to
do what dBASE III PLUS needs an
hour to do. The others are even
slower. Clipper needs an hour and 17
minutes. Quicksilver needs an hour
and 40 minutes.

Nobody beat FoxBASE + in even one
of the 27 BYTE benchmarks.

FoxBASE + zipped through the
exhaustive Data Based Advisor**
benchmarks in just 15.5 minutes. New
FoxBASE + /386 ran them in only 7
minutes! By contrast Clipper took 53

dBASE III PLUS

BYTE Magazine

minutes, Quicksilver took 59 minutes,
and dBASE III PLUS took an hour and
18 minutes.

Why Waste Your Time?

BYTE’s data shows FoxBASE+ is up
to 7 times faster. DBA’s benchmarks
show FoxBASE + is over 5 times faster.
You can run with Fox. . .or you can
crawl with them.

FoxBASE+ Delivers Now. . .The
Others Only Promise

We're totally committed to insuring
that FoxBASE + will always be fastest
...now and in the future. You can’t buy
a faster product.

But that’s not all. . .

FoxBASE + offers other great features
like: true compatibility . . . familiar
interactive commands like BROWSE
and EDIT. . . ‘““dot-prompt’’ program-
ming. . . major language extensions. . .
ideal development environment. . .and
a money-back guarantee.

So call us for the details. After all. . .

Nothing Runs Like a Fox.

FOXBASE 7

FoxBASE, FoxBASE +, and FoxBASE + /386 are trademarks of Fox Software.
dBASE [II PLUS is a trademark of Ashton-Tate. Clipper is a trademark of Nantucket.

Quicksilver is a trademark of WordTech Systems.

*Using the benchmark timings published im BYTE, September 1987,
**Using the suite of benchmarks published in Data Based Advisor, March 1987.
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Fox Software

118 W. South Boundary, Perrysburg, Ohio 43551
(419) 874-0162 Telex: 6503040827 FOX

FAX: (419) 874-8678
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ASK BYTE

Steve Ciarcia answers your questions on microcomputing.

dBASE Deletions
Dear Steve,

At the office, I work on an IBM PC
using various software packages, includ-
ing dBASE II Plus. I discovered that,
while using one database and executing
an APPEND from another database, all the
characters like the Hebrew letter “M&m™
(on a Hebrew keyboard) are totally
deleted. This ruins the whole display of
the data that I've just added to the data-
base with APPEND. (Every occurrence of
the letter M&m is deleted, and the rest of
the letters are carried back one space for
each deletion.)

The IBM guide (IBM Personal Com-
puter—National Supplement—Israel) re-
gards the M&m character as decimal 13
(hexadecimal OD). SideKick regards the
character as decimal 141 (hexadecimal
8D).

I am not a professional programmer;
I'm working as a secretary while study-
ing for my second degree in education,
and most of my knowledge is self-
learned. Therefore, I don’t have the tools
to solve this problem on my own. What
could be the reason for the malfunction of
dBASE that I described above, and what
can I do to correct it and avoid the prob-
lem in the future?

Dalia Hasson
Haifa, Israel

I never cease to be amazed at the awful
consequences of even simple changes to
programs. In your case, dBASE is eating
the disappearing Mem in the mistaken
beliefthat it’s a carriage return instead of
a printable character.

In the ASCII character set, a carriage
return is represented by a decimal 13
thexadecimal 0D), and that's what most
programs expect to see. Some programs
ignore the high-order bit when looking
Jor control codes, so both hexadecimal
0D and 8D are often treated as carriage
returns because they differ only in that
bit position.

You can write a small dBASE program
to see what ASCII code dBASE uses for
Mem:

CLEAR
SET TALK OFF
STORE O TO keyval
DO WHILE keyval =0
@ 5,5 SAY "Press a key to display
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the ASCII value"
keyval = InKey( )
ENDDO
?
? "The ASCII value is"
? keyval

If Mem turns out 10 be OD, then there’s
no simple fix. What you'll need to do is
write programs that convert Mem into
some other (unused) character before
storing it in the database, then convert it
back before displaying it. This is barely
acceptable if you're using programs to
control all the database operations, but
it’s unworkable if you're doing it by
hand.

Perhaps a variant of that idea might be
useful. You could write a program to scan
a database file and replace all occur-
rences of Mem with another character.
You could write another program to con-
vert them back after you've done the
APPEND. This might work, but the scan-
ning that the program will have to do
might fail if dBASE filters out the hexa-
decimal 0D and 8D characters. You'll
have to try it to see.

I'd also expect that you'd have prob-
lems with Hebrew characters that map to
other ASCII control codes, such as hexa-
decimal 0A (linefeed), OC (formfeed),
and 07 (bell). I wish I had a clean solu-
tion for you, but I suspect that there just
isn’t one. It's a shame that dBASE isn’t
more international, but it’s also a shame
that there isn’t a solid standard that
would allow programmers to handle
multiple character sets.—Steve

A 360K-byte Apple Drive
Dear Steve,

I have an Apple II Plus, and I was won-
dering why I couldn’t rewire the disk
drive card so that it could control a 360K-
byte floppy disk drive (say, a Remex
480—cost around $35). If I could patch
the card to do this, I could write software
to control the drive appropriately. I know
the Apple disk drive was done this way
when Apple converted from DOS 3.2 to
DOS 3.3.

Leo Kratz
Fairgrove, MI

With the current availability of indus-
try-standard disk drives at bargain
prices, many Apple computer owners

would like to make a switch. Actually
doing so, however, is a major problem.
When Apple introduced it 10 years ago,
the Apple disk drive was an elegantly en-
gineered solution to the need for a mini-
mum-hardware disk system for Apple’s
entry into the rapidly growing personal
computer market.

The Apple disk system uses a group
coding (GCR) data format that uses soft-
ware to perform tasks that are commonly
done in hardware with industry-standard
systems. The Apple disk drive/controller
hardware remained essentially un-
changed in the transition from DOS 3.2
10 3.3; a coding change in the PROMs en-
abled the system to discriminate two con-
secutive zero bits when reading the disk.
This permitted an increase from 13 to 16
data sectors per track because of greater
data density permitted by the larger num-
ber of usable code groups. DOS 3. 3 thus
uses a single-sided, 35-track, 16-sector
GCR format. The only change required
for the transition from 3.2 to 3.3 was a
new disk controller PROM and the new
master disk software; the drive itself was
unchanged.

When IBM established the de facto in-
dustry standard as a double-sided, dou-
ble-density 40-track 360K-byte disk
drive, modified frequency modulation
(MFM) encoding, using an NEC uPD765
series controller chip, Apple’s elegant
solution became something of a mill-
stone. Because of control signal and
other differences, the Apple drives can-

. continued

IN ASK BYTE., Steve Ciarcia, a computer con-
sultant and electronics engineer, answers ques-
tions on any area of microcomputing. The
most representative questions will be an-
swered and published. Send your inquiry 1o

Ask BYTE

c/o Steve Ciarcia

P.O. Box 582

Glastonbury, CT 06033

Due to the high volume of inquiries, we
cannot guarantee a personal reply. All letters
and photographs become the property of
Steve Ciarcia and cannot be returned.

The Ask BYTE staff includes manager
Harv Weiner and researchers Eric Albert,
Tom Cantrell, Bill Curlew, Ken Davidson,
Jeannette Dojan, Jon Elson, Frank Kuech-
mann, Tim McDonough, Edward Nisley,
Dick Sawyer, Robert Stek, and Mark
Voorhees.




WEVE JUST MADE THE BEST EVEN W
Peachtree Complete I1: The Business Accounting System

The success story

of Peachtree Complete
(now with over 200,000
users) continues with the
newest member of the
Peachtree family, Peachtree
Complete I1. Much more than just
an update, Complete II builds upon
the comprehensive features that have
made Peachtree the leader in small busi-
ness accounting software for nearly ten
years. We've added many exciting new fea-
tures and designed state-of-the-art methods
for using the packages. The result—all eight
modules are even more powerful and easy
to use, yet still priced at just $199—a 96%
price reduction from the original $4,800.

™ Windows and Pop-Up Menus.
Complete II is designed for user conve-
nience. Use the cursor throughout the system
to make easy ‘‘point-and-shoot’ selections.
If you can’t remember a customer or
account number while using a program,
simply open a window and scroll through
your customer list or chart of accounts.
Select the information you're looking for
directly from the table!

' short-Cut Keys. We speed you from
one function to another without the time-
consuming task of manually passing through
multiple menus.

# Smart HELP. If you get stuck, the same
function key will always bring HELP to your
rescue with pop-up windows of information
that relate to your individual trouble spot at
both program and field levels.

[# Quick-and-Easy Error Handling.
Complete II traps errors and gives a plain-
English description of the problem along
with suggested solutions.

@ Range Printing. Print all information
on a report or select a specific range of
information for print out. A great feature
for restarting long reports or partial printing
of certain sections.

[ Easiest Installation Ever. Enter your
company's information once and it is
reflected throughout the system. Complete
II includes a separate Installation Guide,
basic Accounting Primer, eight-volume
Reference Library and extensive Tutorials on
each package — all at no extra charge!

[ Ideal for Service Businesses. Enter
information free form on service invoices or
store pre-defined paragraphs of up to 160
characters. Enjoy full editing capabilities at
time of invoice entry.

Eight Integrated Software Modules

* General Ledger * Inventory

* Accounts Receivable  ® Fixed Assets
* Inyoicing ® Job Cost

® Accounts Payable ® Payroll

Complete II includes eight software mod-
ules that may be integrated or installed
individually and may be distributed among
separate computers. Install the most critical
modules initially; add others later.

COMPARE FEATURE FOR FEATURE

System-Wide Features

NEW Over 450 reports
NEW Unlimited number of ¢

Prachtree Business Accounting data files
NEW Increased numeric capacitics to 999,999 999 99
in key areas

and consolidations

General Ledger
* Chart of Accounts Includes 76 suggested and
26,000 user-defined account
NEW 1 to 13 user-defined fiscal peﬂoa
Repeating entries
NEVI Financial statement comparisons ma
mm-m period and year-to-date wn w
o period ¢
NEW llnmlnu Journal entriey

*  (Open item or bahn:e forward customers
NEW Up to 14,400 customers
*  Supports partial payments
NEW User.defined terms codes and aging periods
NEW Automatic mmaﬂbns with tuomhly b’-momhly
quarterly, i 1. and annual
Accounts Payable
* Up 10 14,400 vendors
NEW Partial payments of invoices
* Cash irements forecasting by due date
NEW User-defined bil cycle on automatic invoices
*  Checks printed with unlimited invoice listing on stub
NEW Ability to vold and reprint checks

Inventory
*  Supports :v;:r last purchase and standard
costing met
* Up to 19,500 inventory items (SKUs)
NEW Automatic price change on multiple items by
percent of amount

Fixed Amsets
*  Handles 13,000 assets and 13 methods of

depreciation
NEW Updated to handle current tax laws

Job Cost
* Tracks costs and profitability on
* Compares estimated costs with
specific asks
Payroll
* Bulltin current year federal, state, ¢ity and
county tax tables for all S0 states with automatic
ulwlamm capabilities
payroll p v o i hourly,

Wmmhwtwwwom
' hocmuupmsmm

NEW Supports Cafeterta
. l!mmmlmhwhmm
regularly by Peachtree Software
NEW Printed and mags media W-25 ge d
automatically

Call Now to Order
or for a Dealer Near You

1-800-247-3224
In Georgia, call 1-404-564-5800

»
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Money-Back Guarantee

When you purchase Peachtree Complete II
directly from Peachtree Software, you're
protected with a 30-Day Money Back
Guarantee. If you're not satisfied, simply
return the product in saleable condition
within 30 days and your purchase price will
be promptly refunded. (A $20 restocking fee
will be charged if disk bag is opened.)

And, of course, Complete II is backed by
Peachtree Software’s famous technical sup-
port, labeled by InfoWorld as ‘‘the finest in
the industry’’. Technical assistance is avail-
able for $1 per minute with a 20-minute
minimum via a toll-free telephone number.
You only pay for what you need, without
unnecessary Support contracts.

Buy Forms Direct from Peachtree

Enjoy the convenience and economy of
buying your forms directly from Peachtree
Software with guaranteed compatibility. Call
1-800)-553-6485 to order forms. In Ohio,
call 1-513-973-0110.

Announcing PDQ II,

Transfer your valuable Peachtree account-
ing information to Lotus 1-2-3®, dBASE™
and other programs for further analysis,
plus create custom reports, invoices and
statements with Peachtree Data Query II.
Updated to take full advantage of the in-
creased capabilities of Peachtree Complete
I1, PDQ II is priced at just $199. Call today
to order!

Hardware Specifications

Requires PC/MS-DOS version 2.0 or higher with 384K of
usable memory with a2 minimum 10 MB hard disk. For use
withr the iBM® PC, PC XT, PC AT, Personal System/2 TM
and compatibles. 3% " media optionally available 1BM is a
registered trademark and Personal System/2 is a trademark
of Intemational Business Machines. Not copy protected

To Order by Mall, Send $199
Plus $12.50 Shipping and Handling to:
{In Georgia, add applicable sales tax.)
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A Member of the intelligent Systems Family

4355 Shackleford Road, Dept. BYT,
Norcross, GA 30093
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ALL PRODUCTS, LOWEST PRICES,
EXPERT ADVICE

INTROOUCTORY OFFER

Hitachi CDR-1503S CD-ROM drive
and your choice:

—Grolier Electronic Encyclopedia (+$80 after 1/88) or
—Microsoft Bookshelf with MS-DDS Extension or
—McGraw-Hiil Science and Technical Reference Set or
—PC-SIG 817 PC Software Programs

$895

IHitachi CDR-1503S CD-ROM DRIVE $729

with Digital Audio Input/Qutput $929

Full height - standalone - front auto toad - Hi-Fi CD audio capa-

bilities (with CD-PLAY described below) - daisy chain capabit-
ities - for IBM PC/XT/AT and full compatibles.

IHitachi CDR-3500 CD-ROM DRIVE $829

with Digital Audio Input/Qutput $979

Half height - internal mount - same features as Hitachi
CDR-1503S.

Y \ORM DRIVES—400 MB $2799
—800 M8 $3799
Full height - standalone - for IBM PC/XT/AT and fuli compatibles.

ICaII for pricing on all Hitachi, Phillips. Denon, Sony and
Panasonic drives.

SOFTWARE FOR HITACHI ANO COMPATIBLE
CO-ROM ORIVES®

Ueo.pLay $95
Permits user to play CD audio disks. RAM
resident "Pop-up" accessory - compat-
ible with all major software - recognizes
CD and displays track title information -
outputs to headphones or stereo am-
piifier

UC0.pLAY + SAMPLER $195
Same features as CD-PLAY plus CD sam-
pling functions for electronic musicians.

enTEST $195

Tests accuracy of data storage on CD audio disks - for
iophiles, CD-Pr ilable soon)

8co.uTiLimes $195

Quick Basic routines permit software developers to access CD-
RDM/Audio drive capabilities

ICDP sells all software including the International Dictionary
of Medicine and Biology - Med Line - Library References and
indexes - Encyclopedia of Chemical Technology - Corporate
Databases.

ICall for Prices/Catalogues. Special prices for first time
customers, computer dealers, corporate/government ac-
counts, libraries, educational institutions. International ship-
ments a specialty

TO OROER CALL 800-MEGABYTe (634-2298)

INQUIRES CALL 212-996-6999

Policy: Shipping and handling extra. Personat and company
checks require 3 weeks to clear. For faster delivery use your
credit card (add 3% for MC and Visa, add 5% for AMEX) or send
acashier's check or bank money order. New York residents add
8.25% sales tax. Ail prices are U.S.A. prices and are subject
to change and allitems are subject to availability. Defective soft-
ware will be replaced with the same item only Hardware will
be replaced or repaired within the terms and limits of the
manufacturer's warranty. We cannot guarantee compatibility.
All sales are final and returned shipments are subject to a
restocking fee

o“
-
-

cop )

Compact Disc Products, Inc.
217 East 85th Street (Suite 216)
New York, NY 10028
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not be used with other controllers, and
non-Apple-type drives cannot be used
with an Apple controller.

The Apple drive hardware and soft-
ware is discussed in considerable detail
in the following books: Understanding
the Apple I by James Sather, Under-
standing the Apple IIE by James Sather,
Beneath Apple DOS by Don Worth and
Peter Lechner, and Beneath Apple Pro-
DOS by Don Worth and Peter Lechner.
All four books are available from Quality
Software, Computer Book Division,
21601 Marilla St., Chatsworth, CA
9i1311.

At one time, there were several sources
for kits to convert industry-standard
drives made by Shugart and MPI to work
with the Apple controller. You might be
able 10 use one of them to adapt drives
such as the Remex 480 you mentioned. |
know of only one source now: W.M. En-
terprises, 266 Hillsmere Dr., Annapolis,
MD 21403. —Steve

An Apple Coxswain
Dear Steve,

I have a rowing exercise machine
hooked up to my Apple II using the game
1/O connector SW2. It keeps track of the
number of strokes I do, and, using the %,
second interrupt on my mouse card, I can
display the time, strokes per minute, re-
quired strokes per minute, and other cal-
culations that I want.

I would also like to monitor my heart-
beat and increase or decrease my re-
quired strokes per minute based on my
pulse rate. I've seen several units that
monitor your pulse using infrared sensors
on either the finger (not good for rowing)
or the earlobe.

I picked up an infrared phototransistor
(TIL414) from Radio Shack and hooked
it up to one of the paddle connectors. It
works with a light source, giving differ-
ent values as the distance from the light
varies, but it isn’t going to work on the
earlobe or the finger the way it is. Can
you give me some help with this?

Dave Partyka
Lorain, OH

You've already got about half of what
you need to monitor your pulse. The
other half consists of an infrared LED,
which you can obtain from Radio Shack.
You should connect the LED between +5
volts and ground using a series resistor
with a value in the 100- to 500-ohm
range.

If you place the LED on one side of
your earlobe and the phototransistor on
the other, you should be able to monitor
pulse frequency. You may need to experi-
ment with various series resistance
values (varying LED brightness) to ob-

tain the best results. Fastening the rig to
your ear may be the biggest headache.
Perhaps you could use a post-type ear-
ring, with the LED and phototransistor
epoxied in position.

A more sophisticated method might use
a photodiode buffered with an op-amp in-
stead of the phototransistor. This would
give you a faster response, but you may
not need it for your application. —Steve

Love Me, Love My Imagewriter
Dear Steve,

I surrender! After a number of years as
an Apple user, I have concluded that I
must switch to an MS-DOS machine.
However, I have developed a fondness for
my 15-inch-carriage Imagewriter, and
therein lies my question. Will my Image-
writer work using the standard serial port
on IBM clones? Will I have problems
using my Imagewriter with products such
as Lotus 1-2-3, dBASE, and Microsoft
Word? I live in Heidelberg, West
Germany, and technical assistance (in
English) is hard to come by. I hope you
can help.

Alan P. Alborn
APO, NY

Your desire to keep your Imagewriter is
understandable—it’s an excellent printer
that’s worth holding on to. You can use it
with an IBM-type computer with minimal
effort. There is one potential problem
that you may encounter, however, which
leads us to the RS-232C follies. As many
people have discovered, “'RS-232C stan-
dard” is an oxymoron, like “harmonious
discord.”

The Imagewriter is configured for
DTE operation. Ifthe serial port on your
IBM PC is also configured for DTE, the
result will be a conflict between the two
devices. The simplest solution is to con-
figure your serial port for DCE operation
(if possible). Some microcomputers come
with twe serial ports—a printer port
wired for DTE and a modem port wired
for DCE. Usually, you can alter confi-
guations with shorting blocks or switch
settings. Consult the documentation of
whatever PC you obtain to determine the
procedure for making the change. If you
cannot configure the port suitably, you
could use a null modem cable or adapter.

As with RS-232C, there is no such
thing as a standard null modem cable. To
simplify the confusion, let’s assume
you 're using a cable with a DB-25 con-
nector at each end. In all common varia-
tions, pin 2 at each end is tied to pin 3 at
the other, and pin 7 connects straight
through. The rest of the connections vary
considerably. Some of the possibilities
are as follows:

continued



FROM
CREATION

You've created a file or document on your
PC. Now what?

Because most business information needs
to be communicated, most people print the
computer file and send the papers by mail,

courier or fax. Or maybe send a floppy disk.

If the recipient needs to manipulate or
revise the data, it must be rekeyed.

That's the time-honored—and the time-
consuming—way of doing business.

What's a faster, cheaper, better way?
Western Union EasyLink® service.

10
COMMUNICATION

western union

Easylink

Western Union EasyLink lets you send
and receive data and documents between
computers. Without a detour onto paper or
the inconvenience of a courier. And you
can be sure what you send is exactly
what's received.

You can use EasyLink to move the infor-
mation that moves your business in sec-
onds. You can move orders and text files.
Receive reports and graphics. Even send
product specs and spreadsheets.

Fast revisions—without rekeying

EasyLink connects the computers you use,
regardless of type or location. Files on one
computer can be sent to other computers,

eliminating the need to rekey data.

More than just computer
communications

EasyLink even lets you send messages to
fax machines. Reach your company’s

IFYOU CREATE ITONA PC
SENDITONA PC

WITH EASYLINK

© 1988 Western Union Corporation
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mainframe. And communicate befween
offices or businesses.

Best of all, the cost ot sending a message
is comparable to a postage stamp. And
unlike telephone, the distance makes no
difference.

Western Union—a leader
in electronic communication

With EasyLink, we're bringing proven
reliability to today’s technology. And you'll
get added value with EasyLink services
like InfoMaster® the largest electronic
library with more than 800 databases.

Let EasyLink take your PCs from creation
to communication. To learn how your
business can benefit, return the coupon.
Or call:

1-800-247-1373, ext. 7181

YES, tell me more j
Show me how EasyLink can turn my company’s |
PCs into an efficient, economical new way to

communicate. |

Name
Title {please print)

Company

Bus. Address
City/State/Zip

Bus. Phone ( )

Mall to: Western Union EasyLink
PO. Box 37472
Omaha, Nebraska 68137

Orcall: 1-800-247-1373, ext. 7181

EEE) EFasylink



LABELING

For DOT MATRIX and
Laser Printers
(Epson/IBM/Okidata/LaserJet)
e Labels for shelves, bins, inventory

e Text readable up to 50 ft.

e Bar Codes: | 2 of 5, UPC/ EAN
MIL-STD, AIAG, Code 39

® Any size label ¢ Flexible format

e Color options ® Reversals e Fast

o File input @ Menu driven ¢ $279

e Other bar code programs from $49,
e Not Copy Protected!

30 Day Money Back Guarantee!

Bar Code Readers
for PC, XT, AT, PS/2

SO et

LT
,'.‘."‘,‘lll'

e Reads 2 of 5, UPC/EAN, Code 39
e Attaches as 2nd Keyboard

* No software changes to add bar
codes to any program

¢ Rugged stainless steel wand

e Optional Magnetic Stripe Reader
only $100 additional

e External attach to all PS/2 models
¢ External OR Internal to PC, XT, AT
¢ Upgrade from PC to PS/2-only $30

PC. XT,AAmodel.................. $385

PS/2model.............covuennnn. $399

also R$-232 model................ $399
30 Day Money Back Guarantee!

WORT HINGTON

DATA SOLUTIONS
417-A Ingalls Street,
Santa Cruz, California 95060

408/458-9938
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e Tie pins 5, 6, and 8 together at each
end, then connect them as a group to pin
20 at the other end.

® Tie pins 4 and 5 together at each end;
tie pins 6 and 8 together at each end, then
connect to pin 20 at the other end.

¢ Tie pin 4 at each end 1o pin 5 at the
other; tie pin 20 at each end to pin 6 at the
other. )

You can ignore pins that I haven 't men-
tioned above. You may need a breakout
box, and you 'll certainly need a lot of pa-
tience to get things working. You can sim-
plify the situation somewhat by using a
straight-through connecting cable to-
gether with a prewired null modem
adapter (both available from sources
such as JDR Microdevices and Jameco
Electronics—see the back of BYTE for
their ads). It is usually easier t0 alter the
connections inside an adapter than 1o re-
wire the cable itself.—Steve

Parts Is Parts
Dear Steve,

I enjoy building interface cards for my
Apple II (I purchase bare boards for this).
Usually, I have no problems locating the
parts I need. However, I have now run
into a brick wall. I am looking for a Gen-
eral Electric DS3D PC-mount nickel-
cadmium battery and a TTLDM-100
time-delay IC. If you know where I can
locate these components, please let me
know.

Joseph E. Pratt
St. Ann, MO

It’s always encouraging to hear from
Jellow “roll your own’ types. In a field
increasingly dominated by appliance
users, putting together your own hard-
ware can get pretty lonely. While I can
make a number of suggestions regarding
your quest for parts, it would be easier to
be specific if you had provided more in-
Jormation (such as the number of pins,
the width of the sought-after IC, and the
voltage/amperage of the needed battery).

Your best bet for obtaining the nickel-
cadmium battery (GE DS3D) you require
is probably an industrial supplier in a
major nearby city, such as St. Louis or
Kansas City. You can probably obtain the
battery (or its equivalent) through
sources you should be able to locate in
the phone book. Digi-Key Corp. (P.O.
Box 677, Thief River Falls, MN 56701), a
[frequent advertiser in BYTE and other
publications, carries a line of nickel-cad-
mium batteries in various sizes, although
most are designed to be used in holders
rather than soldered directly into a
printed circuit board. You might be able
to use one of these batteries with minor
board modifications to accommodate the

battery holder. It’s important to match
the battery’s voltage, amperage, and
charge/discharge rate if you make a sub-
stitution. You may also have to make
slight circuit modifications to permit sub-
stitution of a nonrechargeable type (such
as a lithium cell). The major component
in such a circuit change is the addition of
a diode such as a IN914, to prevent
charging (you may also need a resistor).
The IC designation you've given—
TTLDM-100—doesn't match anything
I've been able to find in my references.
Perhaps it is a manufacturer’s in-house
number. —Steve :

CIRCUIT CELLAR FEEDBACK

Remember the S-100?
Dear Steve,

Several of my friends and projects are
on hold for lack of information. For the
most part, I've exhausted local sources,
so my roommate, Alex Pournelle, sug-
gested I write and ask you.

At the moment, my main home com-
puter is a CP/M Jade “Big Z* CPU card
with a Z80 and one serial port, a Jade
“Double D™ 8-inch floppy disk control-
ler and four 8-inch drives, a 64K-byte
CMOS memory board (with the address
range FOOO-FFFF hexadecimal locked
out for the monitor/boot ROM and disk
window), and a CCS 2830 six-port RS-
232C card. All these boards are suppos-
edly IEEE-696 compatible, and I have
mangled the BIOS to support them. This
system runs in an old 12-slot Problem
Solver Systems cabinet with two internal
8-inch drives.

Over the years, I have reconfigured the
system many times, but I always run into
either power supply or slot-count limits.
have a number of S-100 peripheral boards
on the shelf, and I have recently been
given another complete CP/M system
consisting of an ICOM dual floppy disk
drive system, a Soroc terminal, and an
IMSAI 8080 S-100 frame holding even
more S-100 boards. I'd like to convert the
IMSAL itself to IEEE-696, so that I can
move my existing system into the IMSAI
frame (which has a much larger power
supply and 22 slots). My problem is that I
have not been able to locate any informa-
tion about updating old S-100 bus
equipment.

I’m sure there are thousands of Altairs,
IMSAIs, Vectors, and North Stars out
there gathering dust. They only need up-
dating to the IEEE-696 standard and add-
ing some modern Godbout, Teletek, Lo-
mas, or Advanced Digital S-100 boards

continued
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WINDOWS FOR DATA®

invoices: Create Review Print
- INVO[CE ——

Invoice No.: 480784

Date:

Search for customer record?
' Enter customer information?
" Enter billing address?

(Y7N):

. PRODUCT

DESCRIPTION

Hf you program in C, take a few
moments to learn how Windows for
Data can help you build a state-of-the-
art user interface.

@ Create and manage menus, data-entry forms, context-
sensitive help, and text displays — all within windows.

@ Develop window-based OS/2 programs right now,
without the headaches of learning OS/2 screen manage-
ment. Run the same source code in PCDOS and OS/2
protected mode.

# Build a better front end for any DBMS that has a C-
language interface (most popular ones do).

FROM END TO BEGINNING

Windows for Data begins
where other screen packages end,
with special features like nested
pop-up forms and menus, field en-
try from lists of choices, scrollable
regions for the entry of variable
numbers of line items, and an ex-
clusive built-in debugging system.

NO WALLS

If you've been frustrated by the limitations of other
screen utilities, don't be discouraged. You won't run into
walls with Windows for Data. Our customers repeated-
ly tell us how they've used our system in ways we never
imagined — but which we anticipated by designing Win-
dows for Data for unprecedented adapatability. You will
be amazed at what you can do with Windows for Data.

(Y7N): 1}

(WN): |
Enter marketing imformation? (Y/N): |

Cursor keys scroll, ENTER selects and ESC exits choice memu

Exit

Villian Jones
Innovative Sof tuare
351 Bulletin Avenue
Needham, M4 02194
(617) 394-5512

. pa
Subtotal:
Shipping:

TOTAL

Payment

e

YOU ARE ALWAYS IN CHARGE

Control functions that you write and attach to fields
and/or keys can read, compare, validate, and change the
data values in all fields of the form. Upon entry or exit
from any field, control functions can call up subsidiary
forms and menus, change the active field, exit or abort
the form, perform almost any task you can imagine.

o e e ]
T roolans®

R

t ka‘: LT'

OUR WINDOWS
WILL OPEN DOORS

Our windows will open doors to
new markets for your software.
High-performance, source-code-
compatible versions of Windows
for Data are now available for
PCDOS, 0S/2, XENIX,
‘ UNIX, and VMS. PCDOS
versions are fully compatible with Microsoft Windows.
No royalties.

I 3111

MONEY BACK GUARANTEE

You owe it to yourself and your programs to try
Windows for Data. If not satisfied, you can return it for
a full refund.

Prices: PCDOS $295, Source $295. OS/2 $495.
XENIX $795. UNIX, VMS, please call.

Call: (802) 848-7731
Telex: 510-601-4160 VCSOFT

ext. 51
FAX 802-848-3502

o Vermont 21 Elm Ave.
"3‘?-" Creative Richford,
Y Software VT 05476
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UNIX is a trademark /
of AT & T Bell Laboratories

Series
* Operable with UNIX"™
* Astonishing speed: use of 32-bit Motorola 68020 CPU

* Easy expansion: VME bus architecture
Also available on OEM basis

S0Oftware & haDware

— Quality through technological innovation —

SORD COMPUTER CORPORATION

20-7. Masago 5-chome, Chiba-shi, Chiba 260, Japan

TEL (0472)79-2671 TLX 3722484 SORDC J FAX (0472)77-6696
New York (212)759-0140

NEW

VERSION 4.0
$6 9 95

For IBM®PC's, XT's, AT's and other DOS machines o
This is the one you've heard so much about —with fast
compile times, small object code modules, no royal-
ties, and clear error messages. Version 4.0 is based
upon ANSI-74 standards with new features including:

e Multi-key Indexed files with up to 24 keys. This advanced feature requires the software
package Btrieve®Wwhich is optionally available.

« Windowing, pop-up's, color and overlays. This advanced feature requires the software
package Saywhat?!"™ which is optionally available.

e ACCEPT numerics with decimal point alignment, numeric checking, AUTO-SKIP, SECU-
RITY, LENGTH-CHECK, EMPTY-CHECK.

e Fast memory mapped DISPLAY's (1, 5) ERASE, BEEP, ATTRIBUTE.

e Level 88's - READ INTO - WRITE/REWRITE FROM - and DELETE.

e An easy to use, COBOL source code EDITOR with auto line numbering, A-margin, B-
margin tabbing with full screen cursor control.

Current customers can receive the new version by sending in their original diskette and
$30.00. This offer expires Dec. 31, 1987

Also available: Utah FORTRAN, Utah BASIC, Utah PASCAL, Utah PILOT, Btrieve and
Saywhat?!. Used by 50,000 professionals, students and teachers in 40 countries.

SINCE 1977

ELLIS COMPUTING™
To order call: 5655 Riggins Court, Suite 10
(702) 827-3030 Reno, Nevada 89502

IBM 1s a registered trademark of International Business Machines, Inc. Btrieve is a registered trademark of Softcraft. Inc
SAYWHAT?! is a trademark of The Research Group. Utah COBOL is a trademark of Ellis Computing, Inc. « 1987 Ellis
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to turn those computers back into con-
tributing members of a computing soci-
ety. Upgrading old S-100 equipment to
IEEE-696 might make a good topic for an
article.

I will probably buy an SB180 (Septem-
ber 1985 Circuit Cellar) if I can modify it
two ways: adding 512K bytes for an ex-
panded RAM disk, and interfacing an
ST-506 drive to it (sacrificing the SCSI
port if need be). My application is a pro-
cess control system that must be able to
survive a very dusty environment, will be
30 miles from the nearest road (i.e., in-
frequent service calls), and will be able to
receive remote uploads via modem.

I plan to buy your Home Run Control
System (April 1985 Circuit Cellar) or
build my own. However, I'd like to add to
it a receiver for X-10 codes so I can con-
tinue using my telephone responder and
ultrasonic console (on different house
codes to avoid undesired interaction).
Have you considered this option?

My house was built in the late 1930s,
and it’s extremely difficult to run any
kind of wiring inside the walls or the
attic. (The current Heathkit catalog has
an X-10 module designed to connect to
dry contacts on a household alarm system
to output an “all lamps on” command or
“all lamps on” plus ‘““one appliance
module on” command. This transmitter,
modified for only the “appliance module
on” code, would be ideal, if I could set up
the Home Run Control System so it
would receive the signal and then respond
accordingly.)

This is an idea for a future Circuit Cel-
lar project: Many people (including my-
self) are still using daisy-wheel printers
on printer buffers. Often, when I'm
printing a large piece of correspondence,
I use several different print wheels, de-
pending on what symbol I want. I might
use one wheel for text, another for italics,
and another for mathematical symbols. I
have not yet seen a printer buffer on the
market that accepts a “pause code” (i.e.,
a series of bytes that I could send to the
buffer, commanding it to pause so I can
change print wheels, then push a Con-
tinue button on the box so that printing
resumes).

Also, only one manufacturer that I
have seen offers a buffer that allows you
to select serial or parallel in and serial or
parallel out, so that you can still use the
buffer box even if you change your
printer, your computer, or both.

Mike Morris
Arcadia, CA

Let me get this straight: Alex Pour-
nelle’s roommate is asking me for infor-
mation? This sounds like Dear Abby get-

continued



The best decision for
millions of businesses,
educators and home users.

Quality.

Reliable performance is our design objective.
Our engineering team takes pride in the ex-

ceptional quality they can produce utilizing

our proprietary test equipment. The result: a
33,000-hour mean time between failure.

Compatibility.

Our MS-DOS® based computers are the best-
selling PC compatibles in America. Tandy
286- and 386-based business systems are
Microsoft® OS/2 ready as well.

Why Tandy Computers?

Because there is no better value.

Technology.

Innovative design, custom circuitry and dis-
tinguishing features make our computers
more than just clones. Plus, every Tandy
desktop computer is designed and built in
our own USA manufacturing plants.

Connectivity.

Tandy PC compatibles can be linked into a
workgroup for communications with other
PCs and mainframe computers alike.

Longevity.

Technology has been our business for sixty-
six years. In 1977, we became the first com-
pany to successfully manufacture and market
a personal computer—nobody’s been in the
business longer.

High performance, great prices and the best
service and support in the industry.

Tandy Computers:
Because there is no better value.

Radio fhaek

MS-DOS/Reg. TM Microsoft Corp.
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PowerStation™ 240
VT240 style keyboard and ZSTEM VT240 Emulation Software
Optional WPS labelled keys (GOLO KEY MOOEL) add $30

ZSTEM pc'™ - VT240 Emulator  Emulation Software only

ZSTEM 4014, sixel and ReGIS graphics

PowerStation' 220

VT220 style keyboard and ZSTEM VT220 emulation Software
Optional WPS labelled keys (GOLO KEY MOOEL) add $30

ZSTEMpc V1220 Emulator  Emulation Software only

and VMS services for MS-00S support
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$295
VT240/241 Emulation software with all the features of ZSTEM VT220 plus

Al the features ot ZSTEM VT100 pius 8-bit mode. downloadable fonts.
user defined keys. full national/multi-national modes Extended macros-
Iscrpt language True 132 columns on Hercules, VGAs. Super EGAs, and
standard EGAs using the EGAmate option 128 columns on CGAs 43 line
support on EGAs Enhanced keyboard support Ungermann Bass Net/One

PowerStation

A Complete VT220 / VT241 Work Station
Upgrade for the IBM PC/XT/AT and PS/2

“Now true 800
pixel wide VT241
display and
VT220/VT241
support for

VMS Services
for MS-DOS."

EGAmate" $39
Oaughterboard option for 132 columns and 800 pixel
ReGIS on standard EGA adaptors

PS220/2 $19
Keyboard adaptor cable for PS200 on PS/2 systems
ZSTEMpc'-4014 Emulator $99
Use with ZSTEM VT100. V1220, or stand-alone
Interactive zoom and pan. Savefrecall images from
disk Keypad, mouse, digtizer, pnnter, plotter. and
TIFF support 4100 color and hine style color mapping
640 x 400 and 640 x 480 on some adaptor/momtors
2STEMpc'-VT100 Emuiator $99
High performance COLOR VT100 Trye double
highywide, smooth scroling 1SO and attribute
mapped color XMOOEM and KERMIT, softkey/MAC
ROS. DOS access

KEA Systems Ltd.
#412 - 2150 West Broadway, Vancouver, B.C. Canada V6K 4L9
Support (604) 732-7411  TELEX 04-352848 VCR FAX (604) 732-0715

Order Desk (800) 663-8702 Toll Free
30 day money back guarantee AMEX/MC/VISA
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ting another letter from the lads at Yale!

I've got to admit that all my S-100 and
CP/M knowledge is rather dated by
now—and not having done anything with
it for a while, the grisly details are fading
fast. The current repository of such
knowledge may be the S-100 Journal,
which you can reach at P.O. Box 1914,
Orem, UT 84057. It’s $14 for a year's
worth of quarterly issues, $27 for 2
years. A letter to the editor of S-100 Jour-
nal might well turn up someone who
knows the answers to your IEEE-696
questions.

For the original SB180 design, 256K
bytes is the upper limit on the RAM. The
boot EPROM shows up in the lower 256K
bytes of the total 512K bytes of address
space and is not fully decoded. You could
hack the board 1o “shadow” the EPROM
and add more RAM on the expansion
port, but it might be a little messier than
you'd like, because we didn’t really in-
tend to expand the SB180’s RAM. The
newer SBI18OFX, which uses the same
HD64180 as the SB180, allows up to 4
megabytes of RAM.

As far as hitching an ST-506 hard disk
drive directly to the SB180 goes, I think
vou 're wasting your time. Admittedly, the
drive is cheap, but if you're figuring in
any nonzero value for your time, the total
cost is going to be a lot higher, particu-
larly because this sounds like a one-time
project.

If you're looking for reliability, you
want a stock solution without little yellow
wires hanging off the boards. It’s always
fun to mess around with (read *‘im-
prove”) someone else’s circuitry, but is
that really what your client wants? Re-
member, he’s paying for results, not
“clever” design.

Back to the SBI80OFX. It has a SCSI
port on-board, so it’s easy to add an ex-
ternal hard disk drive with an outboard
SCSI controller, such as the XEBEC
1410A. (You can usually find someone
advertising the XEBEC controller in the
back of BYTE. This device allows a SCSI
port to control an ST-506 hard disk
drive.)

Concerning your remarks about an X-
10 receiver, stay tuned for a few upcom-
ing Circuit Cellar power-line projects.
These projects should provide you with
the X-10 control you appear to be longing
for.

Another upcoming project is the Cir-
cuit Cellar SmartSpooler, which func-
tions as a rather bright print spooler with
all combinations of parallel and serial in-
puts and outputs. 1'm setting it up to
allow downloading custom software
through the standard printer port, so you
can tinker with this project to add a
“pause’’ code.—Steve B
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...ABOUT ANALYZING
YOUR D AT A You might be spreading your
o spreadsheet a little too thin. Or

maybe you're starting from scratch. But if you're serious
about data analysis, you're ready for SPSS/PC+~ —a full
software family that brings you eight high-powered ways
to complete any data analysis task.

Enter it. SPSS Data Entry I1™ is a fully integrated data
entry, cleaning and editing tool.

Analyze it. The SPSS/PC+ base package provides a
powerful array of statistical and reporting procedures.

Picture it. SPSS/PC+ Graph-in-the-Box™ featuring New
England Softwares Graph-in-the-Box™ offers full color
“snapshot” graphics.

Examine it. SPSS/PC+ Advanced Statistics™ lets you
get more serious with your data.

Predict it. SPSS/PC+ Trends™—our latest option—is the
complete time series analysis/fforecasting tool.

Table it. SPSS/PC+ Tables™ produces presentation-
ready tables instantly.

inc.

SPSS/PC+ runs on IBM PC/XT/ATs with hard disk. Contact SPSS Inc. for compatible mi
SPSS/PC+ Trends, SPSS/PC+ Tables, SPSS/PC+ Graphics and SPSS/PC+ i
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microcomputers, SPSS/PC
Mapping are trademarks of SPSS Inc. VALUE PLUS is a trademark of
Microsoft Corporation. MAP-MASTER is a trademark of Ashton-Tate. Graph-in-the-Box is a trademark of New England Software, Inc.

Chartit. SPSS/PC+ Graphics™ featuring Microsoft®
Chart creates show-stopping graphs and charts.

Map it. SPSS/PC+ Mapping™ featuring MAP-MASTER™
creates maps where vast amounts of data can be sum-
marized and presented in one, simple picture.

SPSS/PC+ products are being put to productive use
by serious fact finders in business, government and edu-
cation. For countless purposes such as market research.
Wage and salary studies. Survey analysis. And quality
control. Plus each product is superbly documented and
supported by SPSS Inc., a leader in statistical software
for nearly 20 years. While specially tailored customer
support is available through the VALUE PLUS™ plan. And
SPSS now offers a SPSS/PC+ version for Novell LANS.

So if you're serious about data analysis, step up to
SPSS/PC+. For details, contact our Marketing

Department. C ALL 1 /312 /329-3315

SPSS Inc. « 444 North Michigan Avenue, Suite 3000 « Chicago, llinois 60611
In Europe: SPSS Europe BV. « PO. Box 115 4200 AC Gorinchem, The Netherlands « Telephone: + 31183036711 « TWX: 21019

+, SPSS DataEntry ll, SPSSPC+ Gi in-the-Box, + Advanced Statistics,

SPSS/PC
SS Inc. Chart and Microsoft are trademarks of
© 1987, SPSS Inc.
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The new COMPAQ DESKPRO 386/20"

The world now has two new
benchmarks from the leader
in high-performance personal
computing. The new 20-MHz
COMPAQ DESKPRO 386/20 and
the 20-1b., 20-MHz COMPAQ
PORTABLE 386 deliver system
performance that can rival
minicomputers’. Plus they intro-
duce advanced capabilities
without sacrificing compatibil-

ity with the software and hard-

ware you already own.

It simply works better.

Both employ an industry-
standard Intel” 80386 micropro-
cessor and sophisticated 32-bit
architecture. Our newest porta-
ble is up to 25% faster and our
desktop is actually up to 50%
faster than 16-MHz 386 PC's.
But we did much more than

simply increase the clock speed.

For instance, the COMPAQ
DESKPRO 386/20 uses a cache
memory controller. It comple-
ments the speed of the micropro-

cessor, providing an increase in
system performance up to 25%
over other 20-MHz 386 PC's. It's
also the first PC to offer an op-
tional Weitek™ Coprocessor Board,
which can give it the performance
of a dedicated engineering work-
station at a fraction of the cost.

They both provide the most
storage and memory within their
classes. Up to 300 MB of storage
in our latest desktop and up to
100 MB in our new portable.



most powerful PC

and off.

/

S

and the new 20-MHz COMPAQ PORTABLE 386"

Both use disk caching to inject
more speed into disk-intensive
applications and both will run
MS* OS/2.

As for memory, get up to 16 MB
of high-speed 32-bit RAM with
the COMPAQ DESKPRO 386/20
and up to 10 MB with the COMPAQ
PORTABLE 386. Both computers
feature the COMPAQ’ Expanded
Memory Manager, which supports
the Lotus”/Intel’/Microsoft” Ex-
panded Memory Specification

to break the 640-Kbyte barrier
imposed by DOS.

With these new computers
plus the original COMPAQ
DESKPRO 386™ we now offer
the broadest line of high-
performance 386 solutions.
They all let you run software
being written to take advantage
of 386 technology, including
Microsoft. Windows/386 Presen-
tation Manager. It provides
multitasking capabilities with

today’s DOS applications to
make you considerably more
productive. But that's just the
beginning. For more informa-
tion, call 1-800-231-0900,
Operator 43. In Canada, call
416-733-7876, Operator 43.

Intel, Lotus, Microsoft, and Weitek are
trademarks of their respective companies.
©1987 Compaq Computer Corporation.
All rights reserved.
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You Never Regret A WYSE Decision
L I | | ]

FREE PC - MOS/336

HERCULES COMPATIBLE MONO SYSTEM
With WY-530 l41nch Hi Res Amber Momtor

I e @ e T

EGA COLOR SYSTEM
With WY-640 Hi Res EGA MONITOR

2nd Floppy Drive 5 1/4”" 360K $99

2nd Floppy Drive 3 1/2” 720K $155

41Meg 28ms Hard Disk Drive $210

1200 Baud Internal Modem w/Software $99
2400 Baud Internal Modem w/Software $199
12.6 MHz Speed Option $450

THIRTY-DAY MONEY BACK GUARANTEE
You can return any B & W SYSTEMS, INC. computer system within
thirty days of the date of shipment. Return the items like new with
complete documentation, warranty cards and packing material.
Return product cards and packing material. Return product must bhe
labeled with a Return Merchandise Authorzation {(RMA) number and
shipped prepaid and insured.

ONE YEAR LIMITED WARRANTY
We warranty our products to be free of defects in material and
workmanship for a period of one year from the date of shipment. The
Warranty covers the cost of all materials and labor,

— WORLDWIDE SERVICE AND SUPPORT
— QUANTITY DISCOUNTS AVAILABLE
— No Extra Charge for Visa or Mastercard

NEC Multisync EGA Monitor $99
71 Meg 28 ms Hard Disk Drive $450
Math Co-Processor

Extended Service Contract Available
Other Options Available

TO ORDER TOLL FREE
1-800-638-9628

For Information Call — (301) 963-5800
Visa ® Master Card

B & W | 7877 Cessna Ave
SYSTEMS INC. .« Gaithersburg, MD
20879

© B & W SYSTEMS. INC.

Trademarks: WYSE — trademark of WYSE Technoloy ¢ MS-DOS & 0S/2 - trademark of Microsoft Corporation ¢ Hercules — trademark of
Hercules Computer Technology « NEC — trademark of NEC Corporation ¢ PC-MOS/386 — trade mark of Software Link. Specifications, con-
figurations, and prices subject to change without notice. Copyright 1987 B & W SYSTEMS. INC.
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BOOK REVIEWS

THE MS-DOS
ENCYCLOPEDIA
Ray Duncan, editor

IBM PERSONAL
SYSTEM/2 AND
PERSONAL COMPUTER
BIOS INTERFACE
TECHNICAL
REFERENCE

MEMORY RESIDENT
PROGRAMMING

ON THE IBM PC
Thomas Wadlow

THE MS-DOS
ENCYCLOPEDIA
Reviewed by Bill Bourn

Microsoft Press, Redmond,
WA: 1988, ISBN 1-55615-
049-0, 1570 pages, 3134.95

W hat do you call a single
volume containing over
1500 pages, 15 appendixes,
and 5 sections, one of which
contains 20 distinct articles?
Suppose that material came
from 14 contributors and 64
technical advisers. Microsoft
Press calls this massive col-
lection The MS-DOS Encyclo-
pedia. With its multitude of
distinctively presented exam-

command) turns that volume
into the one to fetch for nearly
all DOS-related questions.

The Articles

The most unique part of The
MS-DOS Encyclopedia is the
first section, whose 20 arti-
cles delve into those mysteries
that have tantalized the intel-
lectual DOS user. I was disap-
pointed that the internal con-
trol structures are so lightly
covered in the article on the
components of MS-DOS; it’s
rather like describing a car as
a chassis, engine, wheels,
fenders, and passenger com-
partment. I want to know
about the pistons, crankshaft,
and oil pump inside the MS-
DOS engine. That level of de-
tail is denied us here.

Other articles deal with the
structure of an application
program; managing files,
records, directories, and vol-
umes; memory management;
and several other topics—
merely scanning the table of
contents gives evidence of the
breadth of coverage in this
section. Nothing I read here
(or elsewhere in the book)
struck any discord with what I
already knew about MS-DOS.

ples, written in both assembly
language and C code, the book is closer to being a handbook,
although you'd need Schwarzenegger’s wrists to manage it with
only one hand. I guess “encyclopedia” has become an unwel-
come synonym for “‘comprehensive treatise” since Jiminy
Cricket first defined the word.

In addition to the 20 articles written by such MS-DOS experts
as Ray Duncan, Charles Petzold, and Van Wolverton, the book
contains 240 pages detailing individual descriptions of MS-
DOS user commands, 200 pages of usage descriptions for pro-
gramming utilities, and 250 pages devoted to the description of
DOS system calls via the INT instruction. Much of that material
is already available in the respective user guides for the various
software. Why repeat it all here?

There is, I suppose, a good reason, depending on your need:
The descriptions in the book span all the versions and OEM sup-
pliers of MS-DOS—opretty handy if, as a programmer, you don’t
have all the versions of all the DOS manuals from Compaq to
Zenith at your disposal. Even though this material has been
covered elsewhere, including it all in one volume (along with
the possible error messages that you might get when using any

Ilustration by Len Kulberda

I depend on the high caliber of
the contributers for having
checked the factual accuracy of the contents.

A few articles deserve specific mention. In his article *Ter-
minate-and-Stay-Resident Utilities,” Richard Wilton does a
creditable job of classifying the kinds of trouble you could have
trying to write a TSR routine for MS-DOS. After the “rules of
the residency-road,” he presents two TSR routines in complete
form, with accompanying explanatory text. The first routine is a
simple, passive TSR that merely says “Hello.” The second TSR
is a more useful routine that attempts to cover all the conditions
under which a TSR might be invoked. This sample TSR is in-
voked from the keyboard, writes to disk, recognizes the status of
pending hardware interrupts, and generally addresses all the
other nitty-gritty details that appear to be required for a success-
ful TSR.

Microsoft has yet to publish an official method or set of
guidelines for using this DOS function, which has been in place
since release 2.0. A myriad of useful routines have been pub-
lished in that vacuum; all take advantage of the TSR capability
but have widely varying degrees of compatibility with each
continued
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New dBase III Plus™ Compiler

B Smaller EXE’'s H Faster compilation
M Faster execution M Lower price!

OPERATION dB Fast Clipper
Minimum .EXE file size tkb 140kb
Compiling/Linking 2 Seconds 4 Minutes
Execution time 6 Seconds 17 Seconds
PRICE $695

=49
d_Smallest' With Clipper™ the smallest program

®  you can create is 140k. And it goes up
from there! dB Fast™ creates programs as small as 1k with typical program
sizes from 5 to 10k. Just think, now it's possible to fit all your programs on
one floppy disk. And if you send files via modem — look what happens to
your modem phone bill. . .it almost disappears!

d_Fastest' dB Fast compiles and links in a blistering

3 seconds. Clipper slugs along at 4 minutes.
dB Fast compiled programs also run faster. A program that took over | full
minute to run using dBase III Plus and an additional 17 seconds using

Clipper, ran in just 6 seconds with dB Fast!
See for yourself why dB Fast is

d- Cheap CSt ! d-Biggest Bang for

d-Buck! Nowhere can you get all these features for such
a low price:

W dBase Ill Plus compatibie M LAN compatible
W Unlimited runtime M Protected source
code M No need to modify your .PRG files
B Speed, efficiency, price

. ¥ B R B B B B B |

1 60 day Guarantee i
= Try dB Fast for 60 days. If you're not totally satisfied for any reason,
just send it back for a full refund (less $10 handling fee).
] i
! Call today! 1-800-356-6356 |
sales information call 1-206-392-0368
| Dealer inquiries welcome oy - |
| = dB Fast @ 369 |
I | MasterCard Shlppmg d:?ﬁl'llofeu’llzu?mlnonl;;ukl{;se) I
I WA residents add 8.1% sales tax. I
: ' o (U.S. funds only) :
Name:
B compuny |
I Address: I
City: St:
: Phone #: :
Payment (circle one): VISA MC AMX  Check
I Card #: I
I eoies mesanym |
I Name on Card: 1420 Gilman Blvd. I

dB Fast is a trademark of B Fast Inc Suite 2857
dBase 111 Plus and Clipper are registered trademarks of Ashton Tate Corp
and Nantucket (hrp respectively lssaquah, WA 98027-5399
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BOOK REVIEWS

Profuse examples and minute details
make The MS-DOS Encyclopedia’s
coverage of debugging a must

for any programmer who knows that
even the purest of heart are visited
by gremlins.

other. The MS-DOS Encyclopedia takes a brave step into the
resulting melee to give us these examples of ““decent” TSR be-
havior. However, the volume includes a disclaimer: ‘“Microsoft
cannot guarantee that the information in this article will be valid
for future versions of MS-DOS.”

TSR programs come up again in an article on the Microsoft
object linker program, as an example of using the linker to orga-
nize memory. This article and the preceding one on the struc-
ture of object files (also by Wilton) may well be unique among
books on MS-DOS, and this is undoubtedly due to the extreme
specialization of the topic. The articles go into great detail,
which is welcome here, particularly if you need to know how to
build some “food” for the linker program as a part of your large
project. The feast includes analysis of every bit of every byte in
any object module. Wilton must have been working with Micro-
soft’s internal documentation to provide such a complete
description.

Steve Bostwick’s article, “Debugging in the MS-DOS Envi-
ronment,” vigorously attacks the problems facing a program-
mer whose program doesn’t work. Bostwick presents a variety
of techniques, ranging from simple eyeball examination to com-
plex analysis using CodeView, which comes with Microsoft’s
high-level language compilers. In one example, he uses a TSR
program to echo data from the serial port onto the screen. The
article briefly discusses hardware debuggers, their capabilities,
and the circumstances for their use, but it avoids discussion of
specific non-Microsoft hardware products. Profuse examples
and details down to the byte in error make this coverage of de-
bugging a must for any programmer who knows that even the
purest of heart are visited by gremlins.

What Could Be Missing?

Amid the wealth of information included in The MS-DOS Ency-
clopedia, it’s hard to tell what might have been left out. Aside
from a more detailed discussion of DOS’s internal structure, I
missed comprehensive discussions of networking and file-shar-
ing. The first article, which describes the haphazard infancy of
MS-DOS, includes a reproduction of a large scribbled diagram
showing the original network support logic for MS-DOS 3.0,
but the topic deserves an article of its own. (That first chapter,
by the way, is of interest to all DOS users, not just program-
mers, and it’s worth borrowing the book just to read.)

The book could stand to have a glossary and a bibliography,
which are quite useful adjuncts to serious study—whatever the
subject. It does have a two-part index that is unique; commands
and system calls are listed separately from the other subjects.
Getting used to this arrangement might take you a while.

The complete set of the examples from the book is available
on two 5 %-inch floppy disks, or presumably one 3'-inch disk,
for the exorbitant fee of $50. This seems to condone the use of
the examples, but Microsoft should make its intentions clearer
about the use of sample code in a reader’s own products. In

continued
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Order Status,

Technical & Other
Info. (602) 246-2222
FAX # (602) 246-7805

Call for programs

not listed

wAREHOUE

MICROS§

SPECIAL
195

FT WORD 4.0

No Charge for

MasterCard or Visa

&

e

TOLL-FREE ORDER LINE 1-800-421-3135

labels, and more!

FREE SOFTWARE!

Purchase over $100 and receive one of these disks absolutely FREE! Purchases over $250 get two free disks, over $400 get three, or
get all four disks when your purchase is over $500! 1) MIXED BAG—A great assortment of utilities and games all packed on one disk.
2) PC-WRITE—Try this famous feature packed word processor. It's a winner! 3) FONT-SET—Lets you set popular fonts like bold,
underline, etc. on most late model printers from Citizen, Epson, NEC, Okidata, Panasonio, Star, Toshiba, etc. You can even use your
printer like a typewriter! 4) ABC-LIST—Great mailing list program! Sort on any field, do qualified searches, print reports and mailing

FREE SOFTWARE!

FREE SOFTWARE!

— SOFTWARE —
ACCOUNTING
Cyma . . . Call
Dac Easy Acct. $54
Dac Easy Payroll 39
Dollars & $ense 94
in House Acct. 112

Managing Your
Money 3.0 117
COMMUNICATION
PROGRAMS
Carbon Copy Plus 108
Crosstalk XVI 89
Crosstalk MK4 110
Remote 89
Smartcom il 79
DATA BASE
MANAGERS
Clipper 375
Condor 3 . 325
DBase Il Plus Call
DOB-XL 80
Fox Base Pius 195
Genifer 189
Paradox 2.0
Premium 435
PFS: Pro File Call
Powerbase 169
Q8A 189
Quicksilver 295
Revelation 464
R Base System V Call
Reflex 81
Relate & Report 112
VP Info 65
DESKTOP
PUBLISHING
Pagemaker . 479
PFS: First Publisher 59
Ventura Publisher 475
GRAPHICS
Chartmaster 199
Design Cad 2 148
Diagram Master Call
Easy Cad 109
Energraphics 2.01 294
Generic Cad 49
In-A-Vision 270
Microsoft Chart 3.0 Call
Newsroom Pro . 65
Printshop 33
INTEGRATED
Ability 56
Ability Pius Call
Enable Call
Framework i Call
Smart System 429
Symphony Call
LANGUAGES
Lattice C Compiler 242
Microsoft C Compiler = Call
Microsoft Fortran Call

Microsoft

Macro Assembler Call
Microsoft Pascal Call
Microsoft Quick Basic . . $59
Microsoft Quick C 59
Ryan McFarlan

Fortran 342
Ryan McFarlan

Cobol 549
Turbo Basic 59
Turbo C 59
Turbo Pascal 59
Turbo Prolog 59

MULTI-USER
SOFTWARE

Fox Base 299
Word Perfect 310
Word Perfect

Modules ea7s
Microsoft Word Call

PROJECT MANAGER
Microsoft Project Call
Super Project Plus Call
Timeline 2.0 270
Total Havard Man. 2 Call

SPREADSHEET
Lotus 1-2-3 Call
Microsoft PC Excel Call
Spreadsheet Auditor . 82
Supercalc 4 Call
Surpass 329
VP Planner 65
UTILITIES

Copy Il PC 19
Copywrite 39
Cubit 30
Deskview 2.0 72
Direct Access 49
Eureka 95
Fastback Pius 92
Formtools 56
Graph in the Box 2 55
Mace 55
Microsoft Windows 59
Norton Advanced 75
Norton Utilities 48
PC Tools Deluxe 37
Prokey 4.0 70
QooSsIl 49
Rightwriter 75
Sidekick 55
Sideways 39
Sqz Call
Superkey 55
Turbo Lightning 55
XTree 35

WORD PROCESSING
Microsoft Word 4.0 195
Multimate

Advantage Il Call
Volkswriter 3 139
Webster Speilcheck .. 37
Word Perfect 195

Word Perfect

Executive $106
Word Perfect Library 59
Wordstar Pro 233
Wordstar 2000+ 194

—HARDWARE —
ACCESSORIES
Brookiyn Bridge 72
Copy |1 PC Bd. 75
Curtis Ruby 59
Mach HI Joystick 36
Masterpiece 88
Masterpiece + 99

150 Watt

Power Supply 69

BOARDS
AST
Advantage Premium . . 422
Sixpac Premium .. Call
Sixpac 145
HERCULES
Color Card . . . 145
In Color Card 302
Graphics Plus 182
INTEL
Above PC 64K 225
Above 286 319
Orchid Tiny Turbo 289
SUNTEK
10 XT 65
10 AT 65
TALLTREE
J Ram 3 ATP Call
COMPUTERS
g AZ 386 N

80386-16 Micro

Processor, 1 MB of

Ram, Teac 1.2 MB

disk drive, 220 watt

power supply, 6 layer

mother board, RT

keyboard $2995
S _J
T AZ TURBO AT 1

512K, 6 & 10 MHZ,

keyboard, 200 watt

power supply, one

1.2 teac drive,

Phoenix Bios $975J

f AZ TURBO XT )

135 watt power

supply, One 360K

drive, 640K,

keyboard $519

\— J/

( AZ 10 i
150 watt power supply,
dual 360K drive, 10 MHZ
mother board, 640K,

keyboard $670
\__
8 AST 286
PREMIUM
COMPUTER

512K, expandable to
2MB on the system
board, RT enhanced
style keyboard. paral-
lel, serial and clock,
1.2 MB floppy disk
drive, 7 expansion
siots, two 32 bit
fastram slots, 0OS 3.1
& Basic 1 year

warranty Call
EGA BOARDS
ATl Ega Wonders 195
NEC GBI Cal
Paradise Auto480 155
Quad EGA Plus 295
Vega Deluxe 229
EGA MONITORS

AMDEK 722 .455
Casper 410
Mitsubishi Diamond

Scan 486
NEC
Multisync Plus Cail

HARD CARDS

AZ 20 MB 425
AZ 30 MB 499
AZ 40 MB 625
Plus 20 MB Call
Plus 40 MB Call

HARD DRIVES

MONITORS
AMDEK
410 Amber $145
Magnavox RGB Call
PRINCETON
Max 12 138
HX 12E 460
SAMSUNG
TTL Amber w/tilt 75
Color w/tilt 249
PRINTERS
CITIZEN
MSP 10 249
MSP 15 315
MSP 20 285
120 0 142
Premiere 35 471
Tribute 224 639
EPSON—
Call on all models
NEC
P5XLP 815
P7 Paraliel 595
8850 1059
P6 Parallel 419
P360XL 1005
P2200 . 335
OKIDATA—
Cali on ail models
PANASONIC
1080-1/M2 Call
1090-1/M2 Call
1092-1 Call
1524 Call
1592 Cali
1595 Call
3131 Call
3151 Call
STAR MICRONICS
NB24-10 456
NB24-15 610
ND10 275
NX1000 179
TOSHIBA
321 SL 510
341 SL . Call
351 Model Il 910
RAM
64K 150NS 16.50
256K 150NS 33

15 $5.00 AZ orders <67
tax. Personal chec

rTERMs Shipping on mo ;lswnware\
sales
f company
check—atlow fourteen {14) days to

Seagate 20 MB 269
Seagate 30 MB 299
Seagate 30 MB AT Call
MODEMS
AZ 300/1200 75
Everex 300/1200 89
Hayes 1200 . Call
Hayes 1200B Call
Hayes 2400 . Call
U.S. Robotics 2400 335
MICE

Genius 59
Logitech . Call
Microsoft Bus

w/Paintbrush 99
Microsoft Serial 105
Optimouse w/Or Halo 89
Optimouse w/DPE 185

Qack any open software

clear We accept purchase orders
from authorized institutions for
3.5 w more than cash price All re
turns are subject 1o our approval
There will be a 20" restock fee
Minimum phone order $50. All
prices are subject to change Due
1o copynight laws we cannot take

_J

TOLL-FREE ORDER LINE 1-800-421-3135
WAREHOUSE DATA PRODUCTS
2701 West Glendale Ave. * Phoenix, AZ 85051

We do not guarantee compatibility

Salurday

Monday, Wednesday & Thursday
Tuesday & Friday

— STORE HOURS —

9am-11pm EST  8am-10pm CST
8am-6pm CST
10am-6pm CST

9am-7pm EST
1lam-7pm EST

Tam-9pm MST  Bam-8pm PST
Tam-Spm MST  6am-4pm PST
9am-5pm MST  8am-4pm PST
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Expansion Chassis/Tape Back-up

Specitication

et oot | Mot e | s | cotuitom, | e
MA* 0 1 50 30x15x65 | 5139
M2 3 T3 | 100 | 42x25x16 | 5299
M3 s | 3 100 39x30x15 | 5239
M4 12 2 B 100 40x49x14 | 5299
M5 0 | 2 a5 | 39x18x15 | 5149
M6 0 K 50 |265x18x13.5] 5169
M7 5 2 100 38.5%30x13.5] 5299 |
M-8 0 2 | a5 [395x18x135] $149 |
M9 0 2 & | 385x49x9 | 5249
M0 8 4 135 | 43x49x14 | §239

* Extra space for a stand alone controlier
EXT and RCV Adapters (interfacing Computer & Chassis With Slots)...5149
Tope Back-up {With Controtler & Cable) ..$499

ORDER TOLL FREE: (800) 826-0267
in California Call (408) 434-0877
SOURCE ELECTRONICS CORP.
2380 Qume Drive, Suite A
San Jose, CA 95131
Telex: 279366 Fax: (408) 434-0539

TANDY
America’s #1 Compatibles!

New! 80286 Based
Tandy 1000 TX

[ CALL!
l For Major ’;\“NT:%&/SX ’

S¢vlngs with Sesgste ‘._
20 Meg. H.D.

ssss 00 Q“\

A \\:;"\l“\\ 1 M8 Tandy 4000
save $360 or MORE SAVE
SAVE i oi‘.'.’oa

20-40%

OFF LISTONALL TANDY
AND RS EQUIPMENT

OS2 * ready' Feawres 3/ dish dreve
80386 mcr oovocesw ana fast 16

MH2 clock speed #2:

+ TANDY LAPTOP: Save $A00 or More!

+ Save On STB, Zucker, And Other
Non-TANDY Boards And Software!

+ Save On All Radio Shack Products !
CALL FOR LATEST PRICES!
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these days of copyright cupidity, I'd prefer to have a definite
statement one way or the other.

The code examples are set off by both typeface and color to
good effect. As a rule, the typography is clean and uncluttered
throughout the book. However, the tables are labeled inconsis-
tently; many identical typographic structures face each other on
opposite pages, one with a table designation and the other
without.

Similarly, the information about MS-DOS control structures
is diagramed in two apparently arbitrary formats. One structure
might appear in a table that lists field length and usage, while
another is consigned to a more visual series of stacked rectan-
gles, with descriptions inside.

The cross-references to other articles are sometimes awk-
ward. Whereas references to an appendix title include the letter
designation, references to articles don’t carry the corresponding
article number, so the page headings (which appear on odd
pages and which carry both the number and title) are less help-
ful than they could be.

Do You Need It?

Why publish so extensive a work about MS-DOS now, on the
verge of OS/2 ascendancy? Perhaps Microsoft thought that MS-
DOS is now mature enough that The MS-DOS Encyclopedia
won’t soon go out of date. The preface claims 10 million copies
of MS-DOS are working now. Does this book belong next to all
of those systems? Emphatically not! The book’s general editor,
Ray Duncan, tags the book’s audience as “‘the community of
working programmers,” but I have to wonder how many pro-
grammers are currently engaged in new MS-DOS application
development with OS/2 just around the corner.

Is this book for you? Look at your shelf of software and man-
uals. Do you have a version of an 8086 assembler there? If so,
you may be able to use this book. Doubly so if that assembler is
dusty. I bet the examples and lucid explanations here will cata-
lyze you to use both the book and your assembler to overcome
your previous frustrations with the quirks and mores of the
world’s most popular operating system.

Bill Bourn is moderator of the ms.dos conference on BIX and
president of the Central Connecticut PC User’s Group. You can
reach him at P.O. Box 964, Glastonbury, CT 06033, or on BIX
as “billbourn.”

IBM PERSONAL SYSTEM/2

AND PERSONAL COMPUTER BIOS INTERFACE
TECHNICAL REFERENCE

Reviewed by Ben Myers

IBM Corp., Racine, Wi: 1987, Publication 68X2260, Form
S68X-2260, 214 pages, $75

F or some time now, when I've had to refer to some detail
about an IBM PC BIOS, I've found myself looking at sev-
eral sources, none of them complete. Peter Norton’s Program-
mer’s Guide to the IBM PC has become somewhat dated by the
author’s original vision to produce a work that emphasized the
IBM PC and PC XT, then predominant. Norton’s book contains
sketchy information about the EGA specification and few spe-
cifics about the AT BIOS. Until the PS/2 computers came
along, Ray Duncan’s Advanced MS-DOS was a well-organized
reference for some BIOS calls, but it curiously omitted most of
the information about disk BIOS services, and it included noth-
ing about the system services (interrupt 15H) on the AT. F-
nally, descriptions of BIOS calling sequences are embedded

continued



Keep your mainframe in touch:
Send your remote PCs a card!

If a telephone line goes to wherever your remote
PCs are, Sync-Up™ from UDS can now link them
directly to your mainframe!

Sync-Up fits acomplete synchronous modem
and a protocol converter onto a single card; no
other modules are required. Add appropriate UDS-
supplied software, and you’ll have a fast, reliable
micro-to-mainframe link. If your system is already
supporting 201C, 212A, 208A/B and/or 9600B
modems, no modifications are required at the
mainframe end.
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Sync-Up boards may be specified with soft-
ware to support 2780/3780 or 3270 BSC, and 3270,
3770 or 5251 SNA or a variety of other protocols.
For complete technical data and quantity prices,
contact Universal Data Systems, 5000 Bradford Dr.,
Huntsville, AL 35805. Telephone 205/721-8000;
Telex 752602 UDS HTV.

Universal Data Systems

@ MOTOROLA INC.
information Systermns Group

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

the tool
that created
CopyWrite

Now you can debug your own programs
with a professional quality debugger -
the one that unraveled every form of
copy-protection used on the PC.

With the Quaid Analyzer, you can:

0O See occurrences of any interrupt, with its
meaning shown on the screen.

0O View memory as text or instructions,
scrolling as easily as you do with an editor.

0O Run until a memory location or I/O port is
changed.

O Protect your hard disk from accidental
destruction.

O

Analyze software without the source, even
when it uses countermeasures to thwart
tracing.

0O See all stages of the boot load.

We kept the Quaid Analyzer off the
market to avoid helping publishers with
copy-protection. Now that copy-
protection is gone, we can sell it to
you.

The Quaid Analyzer is a software tool occupying 100K bytes. It
runs on any IBM PC and most MS-DOS systems without hard-
ware modification

call (416) 961-8243
Quaid Analyzer $99 U.S.

All orders shipped at
our expense within a
day. All major credit
cards accepted

10
orde’

or return coupon to:

45 Charles St. East

Third Floor, Dept. 605
Toronto. Ontario. M4Y 1582
Payment method MC-Visa-Amex-Diners-Check

Card No = =
ExpiryDate
Name - = -
Address —
City/State —
phornrenNo.
Signature

ﬁ] Quaid Software Limited
A\

Ask about Disk Explorer the program that takes over
where Quaid Analyzer leaves off.
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within the assembly listings contained in the older PC and AT
technical references published by IBM. All in all, this is a very
haphazard collection of reference materials, but it was the best
available until recently.

The IBM Personal System/2 and Personal Computer BIOS
Interface Technical Reference gives the software developer a
complete set of materials that describe how the various versions
of the IBM PC BIOS work. IBM has not published assembly
listings of the PS/2 BIOS; this reference documents the exter-
nally visible features of the BIOS as a programmer doing clean
BIOS-level programming would see and use them.

The book covers the original IBM PC, PC XT, PC AT, PCjr,
PC Convertible, and all announced models in the PS/2 product
line. At $75, the BIOS Interface Technical Reference seems
pricey at first, but no other single document today can match it
for completeness in treating its subject. It comes with a hard
three-ring slipcase binder, like most other IBM reference publi-
cations. The typeface is a small but very readable Helvetica, so
a lot of information is crammed into its 214 pages. There are few
typographical errors.

The meat of the book is the section that has detailed descrip-
tions of all calls to BIOS services. If different models of the PC
do not respond identically, the book lists exact differences by
PC model and relevant BIOS date. For example, the printer
BIOS (17H) section has six notes describing the actions taken by
various models of PCs. The pages covering video BIOS (10H)
describe the three VGA modes, as well as the other video
modes. The system services interrupt 15H receives extensive
treatment, including the multitasking services that are used by
other parts of BIOS on the PC AT, PC XT Model 286, and
PS/2. If another interrupt uses system services to relinquish
control while waiting for completion of an external event, this
information is also noted. The BIOS services are arranged in
order by interrupt number, then by major function designation
passed in the AH register value within interrupt, so everything
is quite easy to find. For the money, it would have been nice if
IBM had thrown in half a dozen blank thumb-index tabs, beyond
the two labeled “BIOS” and “Supplement.” Then, I could have
set up tabs to get quickly to the sections I use most often.

In the section on data areas and ROM tables, the BIOS data
area, extended BIOS data area, and disk drive parameter tables
are laid out, byte by byte and bit by bit. The last section of the
book, entitled ‘“Additional Information,” describes interrupt
sharing, adapter ROM, video function compatibility, multitask-
ing provisions, system identification, application guidelines,
and scan code/character code combinations. I found the infor-
mation on video function compatibility particularly useful, be-
cause it told me, step by step, how to test which video functions
are present. Using the procedure described, I can determine
which video adapter—VGA, EGA, MCGA, CGA, or MDA —is
present. The text also describes video mode-switching proce-
dures. There is a vacant section for future supplements to be
issued. The book has a standard glossary and index at the end.

If you are an experienced software developer designing soft-
ware that must interface with any version of BIOS, the /IBM PS/2
and PC BIOS Interface Technical Reference is one of a kind and
indispensable. It is not for the novice PC programmer, however,
because it is almost entirely bereft of examples. In the personal
computer industry, where it is fashionable to take potshots at
IBM, the company is often overlooked as a source for complete,
well-organized materials describing its products and, by logical
extension, compatible products.

Ben Myers has more than 25 years of varied experience in the
computer industry. He can be reached at 73 Westcott Rd., Har-
vard, MA 01451.

continued



95% of the Top U.S. Companies |
Solve Their Complex
Numeric Problems with APL

... Shouldnt You?

complex numeric problems
are a daily challenge,
professionals from all
walks of life rely on the
APL% PLUS® System.

The APL* PLUS
System

wide range of machines and
operating environments.

Why not give yourself the
analytical edge, for only
$695* Call 800-592-0050 and
we'll show you how to put
the APL* PLUS System to
work in your specific

Thousands of professionalsin a
wide range of fields—invest-
ment research, insurance. cor-
porate finance, engineering,
and science — find the

APL% PLUS System the per- application.
fect software for complex prob-

lem solving. That's because its srsc
natural mathematical orienta-

tion and conciseness of cade STSC, Inc.

2115 East Jefferson Street
Rockville, Maryland 20852
800-592-0050

301-984-5123 in Maryland or
Canada

Telex 898085

A PLUSXWARE® PRODUCT

provide the ideal environment
for model building, array han-
dling, system prototyping, and
matrix manipulation. And for
your connectivity needs, the

APL PLUS System runson a

The APL& PLUS System is available for the mainframe. 1BM PC and compatibles,
Macintosh. and machines running UNIX and VAX/VMS. The APL& PLUS System may
be purchased through dealers and distributors worldwide,

APL % PLUS and PLUS & WARE: are repistered trademarks of STSC, Ine. UNIX.
Macintosh, and IBM are registered trademarks of AT& T Bell Laboratories. Apple
Computer. and International Business Machines Corporation, respectively.

Top companies according to the April 17, 1987 issue of Business Week.

*U.S. suppested retail for DOS version, [nternational prices slightly higher.
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APL is indispensable in devel-
oping mathematical models for
pricing financial securities such
as options, futures, and bonds.
Complex mathematical algo-
rvithms ave programmed quickly
and concisely. And, empirical
research is facilitated by APLs
unmatched capabilities in
manipulating and analvzing
arrays of data.

Mark Schroder
Option Research Specialist
Prudential Bache

B hen you need to consider
three classes of service, numer-
ous fare types, and multiple
connections, fare pricing anal-
ysis without APL is a Herculean
task. APLY ability to maunipu-
late tables of data with u single
command enables us to explore
a wider range of s¢enarios as
fast as we can think of them.

Mike Fisher

Manager, Systems
Development

Pan American World Airways

Each gnarter we consolidate < Wy
and analyze historical data,
currvent data, and forecasts
from over 800 entities within
GE and then quickly compile it
into a comprehensive series of
reports, With APL we get it
done in a third of the time it
would take us using other
methods.

Eric Baelen

Manager, Business Systems
Development

General Electric Company
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Plot anything y 4
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with SoftWest GPI,

the DXF-to-Gerber

conversion program.

It is bi- directional

(it also converts Gerber back
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the new laser plotters using Gerber prc
Price in U.S.A.: $500.00.
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THE 3.57 CONNECTION]

This internal 720K 35" disk drive is a "drop-in” replacement
for 5.25" drives! It's the ideal solution for exchanging data
between your PC/XT/AT and the new generation of laptops.
Disk format is compatible with IBM, Toshiba and Zenith
portables. The Model 853W drive kit contains everything you
need, including interface adapters, premium SONY drive, and
complete documentation. Uses your existing disk controller
(no additional slots required). Requires DOS 3.2 for maximum
performance. Ask about our Model 873W (1.44MB).
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MEMORY RESIDENT PROGRAMMING
ON THE IBM PC
Reviewed by Ben Myers

Addison-Wesley, Reading, MA: 1987, ISBN 0-201-18595-2,
413 pages, $24.95

he subtitle of Memory Resident Programming on the IBM

PC is “The Essential Guide to Developing Memory Resi-
dent Programs.” The introductory chapters of the book cover
programming in general, assembly language programming for
the Intel 8088/8086 family, and writing an 8086 assembler pro-
gram to display the interrupt vectors. Author Thomas Wadlow
then defines a basic TSR program skeleton and provides several
sample TSRs by way of explaining TSR writing. These include a
keystroke expander, a clock, an instruction pointer (CS:IP)
display, and TSR programs that display communications port
values, set communications port parameters, list a directory,
and browse through a file. The last four programs serve only as
examples of TSR writing. Normal DOS programs would accom-
plish the same results with less effort.

Interrupts and Omissions

Unfortunately, Wadlow’s book omits information that is neces-
sary to write many important kinds of TSR programs. For ex-
ample, if you have to read or write files while other programs
are running, you need to know what to do to the current active
PSP (program segment prefix) via DOS functions 50h and 51h.
The interrupt multiplexer vector, interrupt 28h, is used to syn-
chronize DOS operations among TSRs and other programs. In-
terrupt 22h (program termination), interrupt 23h (Control-C/
Control-Break handler), and interrupt 24h (critical error han-
dler) are essential to any well-written application, and doubly so
for a TSR program. DOS treats functions Olh through OCh
differently from the other function calls. None of these are ex-
plained in the book.

Similarly, if you write a TSR program that pops up on the
screen, you need to be able to save and restore the screen area in
which the pop-up occurs. That information is missing, as is any
explanation of how a TSR program de-installs itself.

The concluding chapter, ““The Roads Not Taken,” is an often
misleading explanation of TSR design trade-offs. Fully one-
third of the book contains appendixes intended as reference ma-
terial, though these, too, have some omissions. The first appen-
dix, “IBM ROM BIOS Services,” explains the BIOS calls for
the IBM PC XT but excludes the ones for the IBM AT, EGA,
VGA, MCGA, and PS/2. (Granted, omission of the last three is
understandable, since they are fairly recent developments.) A
*“Hardware Interrupts” appendix covers only interrupts through
O1Fh, and it includes some interrupts that are not for hardware,
like the disk parameter table and high-order graphics table
pointers. “IBM DOS Services” describes only the DOS func-
tions for DOS 2.x, neglecting the DOS 3.x functions entirely.
The final appendix, “Useful Books,” gives a (very short) list of
references used by the author in writing the book. These appen-
dixes also have quite a few typos.

Useful, But Not Essential

The assembly language examples in Memory Resident Program-
ming on the IBM PC are clear, and the accompanying explana-
tions of programs are lucid and well written. If you want to get
your feet wet writing simple TSRs, this book is an introduction
to the subject, but you can find more complete examples of robust
TSR programs elsewhere. The book does not meet its stated objec-
tive of being essential. You can write the bulletproof TSR pro-
grams that today’s IBM PC marketplace demands without it. B
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The new family of Olympia printers with
a prestigious technological heritage.

Olympia is first in making lasting
impressions for a good reason.
Forover 80 years we've beena
leading innovator in typing tech-
nology for the office. Now every-
thing has changed. And nothing
has changed. Our technology

is as new as the dew. Our com-
mitment to reliability, efficiency

and service is as solid as ever.
The Olympia dot matrix printers
produce clean, crisp printing at
speeds from 130 CPS to 240 CPS
for a wide range of applications.
And our daisy wheels are unsur-
passed in printing quality.
Ournew Laserstar 6 is com-
pact, versatile, compatible and

offers the latest in desktop print-
ing technology.

In short, whatever you need
we've got. So don’t go shopping
without the big new name in
printers on your list.

Olympia. We'll make a good
impression on you.

Then for you.

OLYMPIA @]
The Competition ..

Advanced Enginezring from Germany

Get acquainted with our family. And a gift for you:
The fabulous Fisher Space Pen!

See all the Olympia models in our brochure “Printers  printers on earth. Call 1-800-999-6872 or send
That Make Quality Impressions.” Along with our bro-  this coupon to: (USA) Olympia, P.O. Box 22, Dept. Adv
chure we'll tell you how to get a Fisher Space Pen—  Somerville, N.J. 08876 (or Canada) Olympta 58 Prince
free! The pen that went to the moon—from the finest ~ Andrew Place, Don Mills, Ontario, Canada M3C 3A2

Mr. Mrs. Ms. (PleasePrint)

|
|
|
|
|
|
|
|
| ( )
|
|
|
|
|
|
|
|

Name First Last Title Phone

\
Company Address \
City - State Zip

Printer make(s) used now I plan to make a printer purchase in month/year

€ 1988 OLYMPIA

909

Circle 189 on Reader Service Card MARCH 1988 * BYTE 61



800 X 560

Twice the resolution of EGA
on your Multisync.

NEW |
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EGA WONDER

y
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Call us Today at (416) 756-0711 for more information Scarborough. Ontanio, Canada
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THE
IMPROVED
VGA

Extending across barriers of
graphics incompatabilities, ATI
introduces a VGA improved
performance card - VIP.

VIP delivers the IBM PS/2 VGA
standard to IBM PC/XT/AT and
Model/30 users, providing an
upgrade path to the
outstanding world of VGA
graphics.

Totally compatible with the ATI
EGA WONDER, users have the
unique ability to display EGA,
Color/Graphics and Hercules
software on monochrome, RGB
and EGA monitors.

¢ Compatible to IBM Video
Graphics Array (VGA). All 17
modes.

¢ Runs EGA/CGA/Hercules &
132 column software on IBM
PS/2 Analog', Multisync,
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PC Portable, Compagq
Portablez monitors.

¢ Softsense automatic mode
switching.

¢ Automatic analog monitor
detection.

¢ High resolution 800 x 560
graphics for Multisync
monitors with drivers
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Safety in Numbers

|~

world’s leading manufacturer of ruggedized IBM™ compatible equip-
ment Reliability proven by the successful installation of thousands of
disk and tape systems monthly. Superior engineering and meticulous care ir

Reliability. The attribute that has made Silicon Valley Computer the

manufacturing and testing have been the foundation of this reliability since 1982.

We offer a full selection of ruggedized hard-disk cards and high-quality
commercial-grade disk-drive kits ranging in capacity from 2! to 512 mega-
bytes. Also available are tape subsystems, 8- and 16-bit SCSI/ESDI/MFM/RLL
disk controllers, Token Ring Ethernet controllers (Novell compatible), 3.5-
inch floppies, 360 KB, 720 KB, 1200 KB, and 1440 KB floppies.

Tens of thousands of units are currently being used by the U.S. Navy,
NASA, Pentagon R&D, major banking institutions, and numerous small busi-
nesses. All products meet or exceed stringent performance criteria. SVC
established these standards to satisfy the needs of our growing list of sophis-
ticated customers.

Compatibility.
Silicon Valley Computer drives have been interfaced with most IBM PC, XT,
XT286, ATs and compatibles. Over 50 clones have been tested as 100!
compatible with our drives using IBM PC-DOS 3.1/3.2/3.3.

We are also the first company in the industry to supply hard disk add-
on units for the new IBM Personal System 2 Model 30, Modei 60, and Mode!
80 machines.

Service.

Quality customer service is as important to us as the quality of our product.
Ninety percent of all orders are shipped within 24 hours of receipt. Each order
is accompanied by complete documentation, software, cables and mounting
hardware. All products are available with our industry-leading two-year swap-
out warranty. When you want the best product, service and reliability, at very
competitive prices, call Silican Valley Computer.

‘II
4

SlLlCOl\ VALLEY

P UTER

140 Archer Street, San Jose, California 95112 @ 4(8 288-8837
TELEX 821299 SILICON VLY ® FAX 408-947-1353
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year warranty

100+

G shock rating

30,000+

hours, MTBF

The Gold Card (hard-disk-card)

Silicon Valley Computer has the widest selection available

RUGGEDIZED
2IRMB  80G shock ® 65 ms w/auto head lifters ® 30,000 hr MTBF (MFM)

3R 80G shock ® 65 ms w/auto head lifters 30,000 hr MTBF (RLL)
4R 100G shock @ 29 ms w, auto head lifters © 30,000 hr MTBF (SCSI)
40AT 100G shock © 26 ms,hd lifters ® 100% AT compatible ® 30,000 hr MTBF

SILENT RUNNING
2ILMB 65 ms ® Oxide media 5,000,000 BPS ¢ 10 W, 30,000 hr MTBF (MFM)

2F 6> ms  Plated media ® 30 dB * 5,000,000 BPS 25,000 hr MTBF (MFM)
3F 65 ms © Plated media © 30 dB 7,500,000 BPS ® 25,000 hr MTBF (RLL)
50F 62 ms  Plated media ® 30 dB © 7,500,000 BPS ® 25,000 hr MTBF (RLL)

Hard-Disk PC Kits (half height)

2ILMB 65 ms » Oxide media » 5,000,000 BPS # 10 W © 28,000 hr MTBF (MFM)
32F 65mse30dB e Plated media » 7500,000 BPS ® 20,000 hr MTBF (RLL)
4R 29ms  Plated media * 3,000,000 BPS » 10 W © 30,000 hr MTBF (SCS)

40 26 ms » Warld's fastest 40 MB drive © 30,000 hr MTBF (MFM)
50F

62 ms 30 dB  Plated media * 7,500,000 BPS 20,000 hr MTBF (RLL)

ight)
40 ms * 30,000 hr MTBF  5,000.000 BPS (MFM)
2 26 ms 30,000 hr MTBF = 5,000,000 BPS (MFM)

120 28 ms @ 30,000 hr MTBF » Noveil compatible (MFM)
150 28 ms 30,000 hr MTBF ¢ 10,000,000 BPS (SCSI/ESDI)
234 28 ms 30,000 hr MTBF e 7500,000 BPS (SCSI)

37 28 ms © 30,600 hr MTBF e 16,000,000 BPS (SCSI/ESDI)

100 ms ® Rempvable WORM e Optical/laser (5CSI)

60MB  Tape systems ® Internal mounting, half-height DC 600 A cartridge

60 MB  Tape systems ® External mounting power cabinet included
40MB  Tape systems ® Floppy interface DC2000 cartridge

Token Ring compatible Ethernet boards © 10 MBPS
SCSI Hard-disk tape controller © 8/16-bit switchable w/floppy
MFM  Hard-disk controller ® &/16-bit ® 2 W @ 2K buffer
RLL Hard-disk controller @ 8 '16-bit ® 2 W @ 2K buffer
ESDI  Hard-disk: floppy/MFM controller ® 8/16-bit ® 10 MBPS

IBM 15 a registered trademark of Intemational Business Machines Corp

PRICES TOO LOW TO ADVERTISE!

{ Volume users/resellers. call 408 288-8838.)
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What’s New

Short Takes
SideKick Plus
Manuscript 2.0
Friendly Finder
Focal Point

PC WeatherPro
Tech*Graph*Pad 2.1

Reviews

Enhanced EGA and VGA Boards
The Zenith Z-386

NEC PowerMate 2

and HP Vectra ES/12

The Tandy 1400 LT

Macintosh II Color Monitors
Mac SE Accelerator Boards
Trilogy Programming Language
Excel Extraordinaire

Microsoft Works

Reflex Plus for the Macintosh

Computing at Chaos Manor
by Jerry Pournelle

Applications Only
by Ezra Shapiro
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IT'S TIME TO DO SOME
SERIOUS 386 BUGBUSTING!

PROBE’s menu
bar and pull-
down menus set a
new standard for
debugger
interfaces.

eaint)
q

Init (8lowar, Supper. astep):

S——
Print table beader.

pristt ¢ T
PROBE has
source-level
debugging to let
you “C" your
programn.
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Print table. .
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Bile (Fabr <= upper) {
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clcome to your nightmare. Your company has bet
\’\/ the farm on your product. Your demonstration
wowed the operating committce. and beta ship-

ments were out on time. Then wham!

All your beta customers seemed to call on the same day.
*Your software is doing some really bizarre things’’ they say.
Your credibility is at stake. Your profits are at stake. Your
sanity is at stake.

THIS BUG’S FOR YOU

You rack your brain, trying to figure something out. Is it a
random memory overwrite? Or worse, an overwrite to a stack-
based local variable? Is it sequence dependent? Or worse,
randomly caused by interrupts? Overwritten code? Undocu-
mented “features’ in the software you're linking to? And to
top it off, your program is too big. The softwarc debugger,
your program and it’s symbol table can't fit into memory at
the same time. Opening a bicycle shop suddenly isn’t such a
bad idea.

THIS DEBUGGER’S FOR YOU

Announcing the 386 PROBE™ Bugbuster.*from Atron. Nine
of the top-ten software developers sleep better at night
because of Atron hardware-assisted debuggers. Because they
can sct real-time breakpoints which instantly detect memory
reads and writes.

Now, with the 386 PROBE, you have the capability to set a
qualified breakpoint, so the breakpoint triggers only if the
events are coming from the wrong procedures. So you don’t
have to be halted by breakpoints from legitimate areas. You
can even detect obscure, sequence-dependent problems by
stopping a break point only after a specific chain of events has
occurred in a specific order.

*Versions lor COMPAQ. PS/2-80 and compatbles. Copyright © 1987 by Atron. 386 PROBE is a trademark of Atron Call 44-2-855-888 in the UK and 49-8-985-8020 in West Germany.

‘s 86386 Sesrce Prode Version 1.00
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POP registers up
and down with a
single key.
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This is an
out-of-range
memory-overwrite
bug. Since it is
interrupt related,
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“. [ it only appears in

real time.

Then, so you can look at the cause of the problem, the 386
PROBE automatically stores the last 2K cycles of program
execution. Although other debuggers may 1ry to do the same
thing, Atron is the only company in the world to dequeue the
pipelined trace data so you can easily understand it.

Finally, 386 PROBE's megabyte of hidden, write-protected
memory stores your symbol table and debugger. So your bug
can’t roach the debugger. And so you have room enough to
debug a really big program.

e

COULD A GOOD NIGHT’S SLEEP
PUT YOU IN THE TOP TEN?
Look at it this way. Nine of the top-ten software products in
any given category were created by Atron customers. Maybe
their edge is — a good night’s sleep.

Call and get your free, 56-page bugbusting bible today.
And if you're in the middle # of a nightmare right now,
give usa purchase order
number. We'll FEDEX

you a sweet dream.

B3 3,\!.‘- atron
i = BUGBUSTERS

A division of Northwest Instrument Systems, Inc.
Saratoga Office Center ® 12950 Saratoga Avenue
Saratoga. CA 95070 @ Call 408/253-5933 today.

TRBA
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A Loaded
68020 System

D esigned and built in En-
gland, the Omega is a

full-featured 68020-based
workstation that includes a
68881 math coprocessor and
1 megabyte of zero-wait-state
nonvolatile static RAM. Also
included is the OS9/68K real-
time, multitasking operating
system from Microware Sys-
tems.

With a processor running
at 12.5 MHz, other standard
features of the Omega include
a fully buffered 16-bit data bus
with 24 address lines, a 25.5-
megabyte hard disk drive, a
1.2-megabyte floppy disk
drive, four RS-232C serial
ports, a parallel printer port,
a bidirectional high-speed 16-
bit parallel interface, and an
RS-485 network node.

Hardware options for the
Omega include higher clock
speeds of 16.67, 20, or 25
MHz. There’s also a 640- by
480-pixel by 16-color display
controller, a 1- or 4-megabyte
memory-expansion board, an
intelligent network node con-
troller, a prototyping board,
an EPROM programmer, a
100-megabyte hard disk
drive, and a tape backup unit.
On the software side, there’s
a variety of language com-
pilers, an applications gener-
ator, a cross assembler and de-
buggers, and several business
applications.

Price: 12.5-MHz version,
$4750; 16.67-MHz version,
$4950; 20-MHz version,
$5495; 25-MHz version,
$6895.

Contact: Lloyd I/O Inc.,
Omega Sales Dept., 19535
Northeast Glisan St., P.O.
Box 30945, Portland, OR
97230, (800) 227-3719.
Inquiry 754.

SYSTEMS

The Omega is a feature-packed system from England.

NEC’s Desktop-
Publishing System

f you have an urge to get

into desktop publishing but
feel constrained by your cur-
rent display and controller, you
can add NEC’s MonoGraph
System to your IBM PC or
compatible and be ready to
roll. A complete full-page
display system, the Mono-
graph System has a square-
screen monitor; a controller
board for the monitor’s 1024-
by 1024-pixel maximum res-
olution; a cable to connect the
two; and driver, font, and
diagnostic software.

The system’s square-
screen analog monitor has a

16-inch CRT with 100-dot
per-inch dot density, an aspect
ratio of 1 to 1, and a flicker-
free display. The monitor mea-
sures 14 by 14 by 17 inches
and includes a tilt-and-swivel
base.

The video-controller board
requires a full-length 8-bit slot
and features an Intel 82786
graphics processor running at
10 MHz. It has a CGA emu-
lator that displays CGA-com-
patible software in double-
scan mode, with twice the
standard resolution and dou-
ble the pixels per dot.

On the software side, the
MonoGraph System comes
with 15 fonts for both Aldus
PageMaker and Ventura Pub-

SEND US YOUR NEW PRODUCT RELEASE

We 'd like to consider your product for publication. Send us full in-
formation, including its price, ship date, and an address and tele

phone number where readers can get further information. Send to
New Products Editor, BYTE, One Phoenix Mill Lane, Peter-
borough, NH 03458. Information contained in these items is based
on manufacturers ' written statements and/or telephone interviews
with BYTE reporters. BYTE has not formally reviewed each prod-

uct mentioned.

lisher. Software drivers for
Microsoft Windows and Ven-
tura Publisher are also in-
cluded, as is a full set of
diagnostics.

Price: $1999.

Contact: NEC Home Elec-
tronics (U.S.A.) Inc., 1255
Michael Dr., Wood Dale, IL
60191, (312) 860-9500.
Inquiry 755.

Upgrade Your Zenith

new upgrade kit from
Zenith Data Systems

(ZDS) lets you upgrade any
Zenith Z-248 PC- or AT-com-
patible system to a 16-MHz,
zero-wait-state, 80386-based
computer with a 32-bit bus.

The ZDS SuperSet up-
grade kit contains three 32-bit
system boards (1/0, 1 mega-
byte of RAM, and the 80386
CPU board). ZDS claims it
takes less than 30 minutes to
install and that it works with
any Z-248 system, including
those supplied to the U.S.
Department of Defense.

After you install the Super-
Set upgrade, your system will
become a Z-386 with five
open bus slots, 1 megabyte of
RAM (expandable to 16
megabytes), serial and parallel
ports, and sockets for both
80287 and 80387 coproces-
sors. The Z-386 will support
dual hard disk drives, dual
floppy disk drives, and a tape
backup unit.
Price: $2699.
Contact: Zenith Data Sys-
tems, 1000 Milwaukee Ave.,
Glenview, IL 60025, (800)
842-9000, ext. 1.
Inquiry 756.

continued
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WHAT'S NEW

PERIPHERALS

Laser-Quality Printing
for Under $1000

U sing drop-on-demand
thermal ink-jet printing
technology, Hewlett-Packard
claims its new HP DeskJet
printer gives laser-printer-
quality output at a significantly
tower price. The DesklJet
prints high-resolution text in
multiple fonts and full-page
graphics, all at 300 by 300 dots
per inch. There’s also a draft
mode that prints at a resolution
of 300 by 150 dpi. It prints
standard letter-quality text at
120 characters per second,

and draft quality at 240 cps.

The DeskJet has an auto-
matic cut-sheet feeder that
holds up to 100 sheets and
has Courier, Courier Bold, and
Courier Compressed fonts
built in. There are two acces-
sory-cartridge ports that let
you add additional fonts, ex-
pand the memory (up to 256K
bytes), and provide Epson FX-
80 printer emulation.

Because the DeskJet uses
HP’s own PCL printer lan-
guage, it’s compatible with
most software packages that
support the HP LaserJet
printer. The unit comes with
both parallel ports and a 16K-
byte printer buffer. It measures
17.3 by 8 by 14.8 inches and
weighs 14.3 pounds.

Price: $995.

Contact: Inquiries Manager,
Hewlett-Packard, 1820 Embar-
cadero Rd., Palo Alto, CA
94303, or call the Hewlett-
Packard Company sales of-
fice listed in your telephone
directory’s white pages.
Inquiry 757.

The Hewlett-Packard DeskJet prints laser quality for less.
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ccording to QMS, its

QMS-PS 810 laser
printer is the first Canon
SX-engine-based laser
printer that supports Ado-
be's PostScript page-de-
scription language.

The printer’s built-in con-
troller includes 2 megabytes
of RAM (expandable to 3
megabytes) and 1 megabyte
of ROM, and is built around

_

POSTSCRIPT-COMPATIBLE LASER PRINTER

a 68000 processor running
at 16 MHz. The controller
supports the 35 standard
Adobe PostScript typefaces
and also emulates the HP
LaserJet Plus, HP 7475A
plotter, and the Diablo 630.

The QMS-PS 810 outputs
final copy at 8 pages per
minute with 300- by 300-dpi
resolution. It has a duty
cycle of 5000 copies per

month and a toner cartridge
life of 4000 copies. There
are two output trays: one for |
face-up copies; one for face- |
down. RS-232C, RS-422/
AppleTalk, and parallel in-
terfaces are standard.

Price: $5495.

Contact: QMS Inc., One
Magnum Pass, Mobile, AL |
36618, (205) 633-4300.
Inquiry 762.

An Ocular Mouse for
the New Macs

f your new Mac's standard

mechanical mouse is wear-
ing out or wearing you out,
MSC Technologies (formerly
Mouse Systems) is offering
an alternative. The A+ Mouse
ADB optical mouse is fully
compatible with the Macintosh
11 and Macintosh SE, as well
as the Apple 11GS.

The mouse’s LED reflects
off a special grid pad and is
read by an optical sensor. It
then converts the grid-line
count to movement on your
screen.

According to the company,
an optical mouse avoids the
problems of slippage, wear,
and dirt that can eventually
cause problems with mechan-
ical mice. At the same time it
introduced the new mouse,
MSC also dropped the price of
its optical mouse for other
models of the Apple from $119
10 $99. All models come with
a lifetime warranty.

Price: $129.
Contact: MSC Technologies

Inc., 2600 San Tomas Express-
way, Santa Clara, CA 95051,
(408) 988-0211.

Inquiry 802.

A Duo of Drives
for the PS/2

he comparatively high

price and lack of availabil-
ity of 5%-inch drives for the
IBM PS/2 has encouraged
manufacturers other than Big
Blue to enter the fray. Here are
two.

The PRS-2 from Pacific
Rim Systems is a S %-inch
floppy disk drive that at-
taches directly to the drive B
connector on the IBM PS/2
Models 30, 50, 60, and 80. It
weighs a mere 3'2 pounds
and consumes just 4 watts of
power without having to use
any external AC connections.
The company claims you can
install the PRS-2 in about 5
minutes, and says the unit’s
rated time before failure is
11,000 hours.

Price: $300.

Contact: Pacific Rim Sys-
tems Inc., 2570 Barrington
Court, Hayward, CA 94545,
(415) 782-1013.

Inquiry 759.

M eanwhile, the XD-360
is SMT’s version of the
5%-inch external drive for
the entire IBM PS/2 family.
The company says the unit's
footprint is half the size of the

IBM drive. To install the XD-
360, you insert the unit’s cable
into your PS/2’s drive B con-
nector. You then route the
cable internally to the rear
panel and insert it into an avail-
able slot.

Price: $325.

Contact: Systems Manufac-
turing Technology Inc., 1145
Linda Vista Dr., San Marcos,
CA 92069, (619) 744-3590.
Inquiry 760.

Micro Channel Modem

f you own an IBM PS/2

Model 50, 60, or 80, you
can now telecommunicate at
2400 bps with an internal
modem for the Micro Chan-
nel bus. The Ven-Tel 24/2 in-
ternal modem comes with a
configuration file that automat-
ically sets it up for PS/2 oper-
ation. You don’t need to set any
option switches, and it sup-
ports communications ports 1
through 8.

Ven-Tel says the 24/2 is
fully compatible with the AT
command set and includes
automatic fallback to 1200 or
300 bps, as well as extensive
self-test capabilities. It has a
jack for an external tele-
phone, is covered by a 5-year
warranty, and is available
with Crosstalk X VI software.
Price: $549.

Contact: Ven-Tel Inc., 2121
Zanker Rd., San Jose, CA
95131-2177, (800) 538-5121;
in California, (408) 436-7400.
Inquiry 761.

continued



For problems involving engineering calculations or scientific analysis,
the answer is MathCAD:

Transporting an iceberg to Southern You decide how 1o solve the problem - other math symbols, performs FFTs

California is a formidable task. Calculat- MathCAD does the *‘grunt work.” and much more.

ing the variables is just as demanding. @ Ends programming and debugging. There's never been a better way to

How many tugboats would be needed 0 Recalculates as variables change. get fast, accurate solutions to analytical

to tow the ice mass? At what cost? How 0 Generates quick plots. problems. That's why 20,000 engineers

much fresh water would be lost? Easy to learn and use, MathCAD and researchers are using MathCAD
Innovative solutions require extra- operates interactively in standard math  daily in applications as diverse as fluid

ordinary tools. For problemsinvolving  notation. And its built-in functions pro- mechanics, signal processing and

calculations or what-if analysis, the vide all the power you need to solve molecular modeling.

answer is MathCAD. real-world problems. MathCAD handles To find out what MathCAD can do for

MathCAD is the only PC-based soft:  matrix operations, solves simultaneous  you, call us today for a free demo disk:
ware package specifically designedto  equations, works with real and complex  1-800-MathCAD (in MA, 617-577-1017).
give technical professionals the freedom numbers, does automatic unit conver-  Or write to MathSoft, Inc., One Kendall
to follow their own scientific intuition. sion, displays Greek characters and Square, Cambridge, MA 02139.

Requires IBM* PC or compatible M a t h S 0 f t
&

MANY GLASSES
OF WATER

IBM@ International Business Machines Corporation  MathCAD® MathSoft, Inc. © Copynght MathSoft, inc 1988

CANTHIS
ICEBERG SUPPLY
TOL.A?
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WHAT’S NEW

PERIPHERALS

Numerikeys gives your portable computer a numeric keypad.

Numbers
for Your Portable

P ortable or desktop com-
puters without dedicated
numeric keypads can be a
real pain if you need to enter
large amounts of numeric
data into your programs. Nu-
merikeys, an auxiliary nu-
meric keypad from Genest
Technologies, solves the
problem by connecting be-
tween your computer’s paral-
lel printer port and printer
cable.

Numerikeys has all the
keys you need for most spread-
sheet applications, including
separate numeric, cursor-con-
trol, symbol, and function
keys. The unit doesn’t interfere
with your parallel port, and it
works full-time, even while
your computer is printing.
Price: $129.
Contact: Genest Technol-
ogies Inc., 1331 East Edinger
Ave., Santa Ana, CA 92705,
(800) 826-9641; in California,
(714) 547-0880.
Inquiry 763.

Touch Your Keyboard

oneywell’'s new TCE434

Series Touch Panel Key-
board is a flat-panel unit
that’s sealed so it’s completely
protected in environments

where dust, grime, moisture,
or liquid spills could create
problems.

The 84-key keyboard uses
membrane switches with metal
snap disks and an embossed
touch surface for tactile feed-
back. It’s compatible with the
IBM PC, AT, and compatibles,
and automatically selects the
correct interface.

The TCE434 includes its
own dedicated 8-bit processor,
ROM, RAM, I/0 lines,
timer/event counter, and elec-
tronic shift. To keep the
throughput moving, the elec-
tronics include a 16-character
FIFO buffer.

Price: $275.

Contact: Honeywell Inc.,
Keyboard Division, 4171
North Mesa St., Building D,
El Paso, TX 79902, (915)
543-5503.

Inquiry 764.

Run PC Bus Card with
the Micro Channel

product called the

TransFormer 2 is a con-
verter board that lets you con-
nect PC bus add-in cards into
IBM’s Micro Channel bus in
PS/2 Models 50, 60, and 80.
The board plugs into your
PS/2, and you connect it via
cable to your PC expansion
bus.

The TransFormer 2 pack-
age includes the TransFormer
board, a cable, and the ADC
XI Card, a PC expansion inter-
face board. You can also use
the unit with Advanced Digital
Communication’s current bus
expansion box. The company
says you can also use it with
all ADC Personal Network
software, including Novell
NetWare, and that it will be
compatible with OS/2.

Price: $695.

Contact: Advanced Digital
Corp., 5432 Production Dr.,
Huntington Beach, CA
92649, (714) 891-4004.
Inquiry 765.

Shades of Gray
For Your Mac Il

f you're using your Macin-

tosh II for desktop publish-
ing or other applications that
require photo-realistic black-
and-white images, the Viking
Analog gray-scale mono-
chrome monitor from Moni-
term may be your ticket.

The 19-inch monitor uses
square pixels that let it pre-
cisely match screen and laser-
printed output at a screen reso-

lution of 72 dpi. It comes
with a controller that plugs into
the Mac II's NuBus slot. A
PC-compatible controller is
also available.

Price: $2695.

Contact: Moniterm Corp.,
5740 Green Circle Dr.,
Minnetonka, MN 55343,
(612) 935-4151.

Inquiry 766.

A Hard Drive
for the Amiga 500

upra Corp., which has
been making hard disk
systems for Amigas since
their introduction, now has a
version of its SupraDrive
hard disk system for the newest
Amiga—the 500.

The SupraDrives are avail-
able in capacities of 20, 30, 60,
and 250 megabytes, and are
ready to be plugged in and used
immediately. The drives plug
into the Amiga 500’s expansion
connector and use Supra’s
own proprietary interface for
high-speed data transfer. The
data channel is capable of burst
data transfers of over 250K
bytes per second.

Each SupraDrive has an
SCSI expansion port, and you
can add plug-in RAM mod-
ules with either 1- or 2-mega-
byte capacities. Both the hard
disk drives and any expansion
RAM are powered by Supra-
Drive’s internal power supply.
Price: $995 to $3995.
Contact: Supra Corp., 1133
Commercial Way, Albany, OR
97321, (503) 967-9075.
Inquiry 767.

continued

iny transportable
modems have recently
become popular, but with an
often considerable price dif-
ference over conventional
modems. Now Delta Gold
Computer Corp. has, at this
writing, the lowest-cost full-
featured portable modem.
The DM-1200 is a 300-/
1200-bps Hayes-compatible

ECONOMICAL PORTABLE MODEM

modem that measures 23/
by 1 by 3'/; inches—about
the size of a pack of ciga-
rettes—and weighs just eight
ounces. The modem has 28
characters of nonvolatile
configurable memory, re-
mote ring, tone sensing,
busy- and dial-tone monitor-
ing, and a low-battery light.
You can power the DM-

1200 off a 9-volt battery, an
automobile lighter adapter,
or standard AC power.
Price: $99.

Contact: Delta Gold Com-
puter Corp., 260 Forbes
Bivd., P.O. Box 809, Mans-
field, MA 02048, (800)
255-3358; in Massachu-
setts, (617) 339-5575.
Inquiry 768.
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xevt INtroducing Turbo C 1.5—
the best optimizing compiler
gets even better!

The professional
optimizing compiler
for less than $100
Turbo Ce is a techni-
cally superior produc-
tion-quality compiler.
(Borland’s equation sol-
ver, Eureka™, is written in
Turbo C.) And our Turbo
C 1.5 offers a new library
of the highest presenta-
tion-quality graphics in
the industry—the kind
you'll see in Quattro,”

our new pI‘OfeSSional Actual photagraph of Turbo C graphics displayed on IBM 8514 screen.” -

spreadsheet. ) ) .
And spectacular graph- * Text/video functions, e Sample graphics

ics are just part of the including windows applications

brand-new features. * 43- and 50-line mode * More than 100 new

Turbo C 1.5 enhance- Support (L

ments also include: * VGA, CGA, EGA, Hercules, For professional-quality C
Y Cl . and IBM 8514 support at an affordable price, no one

* A protessional-quality « File search utility (GREP else comes close t Turbo C.
graphics library of over ' A Because no one can deliver
70 functions technical superiority like

* A librarian that allows you = = Borland.
to t()ju illd l){gur own object Ei‘%‘? 60-Day Money-back Guarantee**
module libraries

« Context-sensitive help for 1 For the dealer nearest
the language and thep BORLAND you or to order, call
library routines Circle 42 on Reader Service Card (800) 548'7 543

(DEALERS: 43)

Minimum sysiem requirements: For the IBM PS/2™ and the 18M® and Compaq” famiies or personal compulets and all 100% compatibies PC-DOS (MS-DOS®) 20 or laler 384K

*Artwork metafiie courtesy of Gemgraphcs® Corporation

**Cusiomer salistaction 15 our mam concern, it within 60 days ol purchase this praduct does not perlorm i accordance with o claims, c2lf owr Customer service depasiment, and we will 4faRCE 3 1efund

At Borlard products are Nademarks of regrsiered ademans of Bortand inlernational, Ing Oes Drand and product Names are rademarks o reqestered ademarks of thew fespective boiders Copyngnt © 1987 Borland insernalional inC. Bi 11658

It’s easy to upgrade to Turbo C 1.5!

Just complete this coupon and mail it with payment before June 30, 1988. Or, call us at (800) 543-7543 and be ready to give our operatbrs your name,
credit card number, and the serial number on your Turbo C master disk

Please specity diskette size D 5%° O 3%°

Turbo C 1.5 Upgrade Price $ 3350 Method of Payment O VISA O MC O Cueck O Bank Drah
CA and MA residents add sales tax ———————  (Credit card expiralion date:
Shipping and handii

PP\ IS $5.00 (Ouside US 200 $10) [ ' T T S 0 A A
Total amount enclosed $ e

Mus! include your Turbo C serisl %

Return this coupon and the Turbo C RTL sowce code registration form from your Turbg ~ SMip Address

C manual along with your payment by March 31, 1988 and receive yow Turbo £ 1.5

upgrade lor free! (No phone orders please.) City State

Turbo C 1.5 Runtime Library p — Phone(_—)
Source Code $ 150.60

CA & MA residents add sales tax 4585 Scatts Valiey Drive, Scotts Valley, CA 95066

Price includes shipping to all US cities. )

{Outside US add $10) Thus ofter is limied to one upgrade per vahd praduct serial number Not good with auy other offer from
Borland Outside US maxe payments by bank drai payable i US doilars Jrawn on 3 US bank

Total amount enclosed § _  CODs and puschase orders wil not be accepied by Borland

Mail coupon to: Turto C 1.5 Upgrade Dept., Bosland Interratioral



WHAT’S NEW

ADD-INS

Capture color for real-time processing with the DT2871.

Process Color Images
in Real Time

he DT2871 from Data

Translation is a PC AT-
compatible plug-in board that
captures color images from
standard video sources for
image processing. In addition
to handling real-time color
capture and display, the
DT2871 performs real-time
conversions between RGB and
hue-saturation-intensity (HSI)
images. According to the com-
pany, HSI representations are
preferable to RGB because they
allow high-speed image pro-
cessing of color images.

Examples of hue-saturation
processing made possible by
the DT2871 are color identi-
fication, edge enhancement,
desaturation/saturation, col-
orimetric analysis, automatic
coloring of monochrome
images, object definition, tint-
ing, retouch, and other spe-
cial effects. Intensity-process-
ing capabilities include noise
reduction, arithmetic and logic
operations, frequency-
domain analysis, and com-
pression/ decompression.

The DT2871 handles 30
frames per second at 512- by
512-pixel resolution with
over 16 million displayable

colors. You can connect it di-
rectly to other Data Translation
boards, such as the DT2858
Aucxiliary Frame Processor or
DT7020 Floating Point Array
Processor, to speed up compu-
tation-intensive operations.

The DT2871 has 1 mega-
byte of frame store memory—
enough to store a single color
image in three 256K-byte
buffers; the fourth 256K-byte
buffer supports overlaying of
text and graphics on color
images.

Data Translation also pro-
vides a software library pack-
age called Aurora for control-

ling the DT2871. The library is
callable from Microsoft Pas-
cal, C, and FORTRAN.

Price: $2995; Aurora soft-
ware, $995.

Contact: Data Translation
Inc., 100 Locke Dr., Marlbor-
ough, MA 01752, (617) 481-
3700.

Inquiry 769.

Supercharge
Your Printers

he Printer Performance

Card is an intelligent
printer interface that fits into
any IBM PC or compatible and
lets up to three computers
share up to seven printers. The
card also has its own 256K -
byte internal buffer (expand-
able to 512K bytes) that can
store and feed documents to
printers while freeing up the
computers.

Equipped with its own ded-
icated microprocessor, the
Printer Performance Card has
six standard parallel and two
RS-232C serial ports.

You can use the card in a
network server, and it’s
shipped with memory-resi-
dent software that lets you pick
the printer you want to use
from a pop-up menu.

Price: $399.

Contact: Dresselhaus Com-
puter Products, 8560 Vineyard
Ave., Suite 405, Rancho
Cucamonga, CA 91730, (800)
368-7737.

Inquiry 770.

LOW-COST HI-RES

ADcontroller is a new
multifunction graphics
card from GTCO that’s de-
signed especially for CAD
applications on the IBM AT
and compatibles. It displays
color graphics in resolutions
of up to 1024 by 768 pixels.
Although it’s at its best
when used with wide-band-
width high-resolution moni-
tors, you can configure
CADcontroller to work with
lower-cost (lower-band-
width) monitors at either

1024- by 768-pixel inter-
laced or 800- by 600-pixel
noninterlaced resolutions.
CADcontroller has a stan-
dard RS-232C serial port. A
1-megabyte RAM expansion
board is also available.
Price: $777; RAM expan-
sion, $495.
Contact: GTCO Corp.,
7125 Riverwood Dr., Co-
lumbia, MD 21046, (301)
381-6688.
Inquiry 773.

Tape Interface
for the AT

Y ou can use industry-
standard 9-track computer
tape drives with your IBM
PC, AT, or compatible with
Catamount’s interface cards.
The cards are available in two
different models: one for the
IBM PC or compatible, the
other for the IBM AT or
compatible.

For the PC, The ATC-8 is
an 8-bit FIFO interface on a
half-slot card. For the AT,
the ATC-16 is a full-length
card with 16-bit I/0 and
128K-byte buffering.

Price: ATC-8, $1095; ATC-
16, $1295.

Contact: Catamount Corp..
2243 Agate Court, Simi Val-
ley, CA 93065-1898, (805)
584-2233.

Inquiry 771.

Digital Sound
From Your PC

sing the VP620E add-in

board in your IBM PC or
compatible, you can convert
any audio signal in the 20-Hz
to 7-kHz range into a digital
signal for real-time recording
and playback using your com-
puter’s disk. The % -length
board uses ADPCM (Adap-
tive Differential Pulse Code
Modulation) and takes its in-
put via an RCA jack.

Using software, you can
select a sampling rate of either
8 or 16 kHz. You can then
manipulate or randomly access
the digitized audio. Since the
board operates in the back-
ground, it works at a maxi-
mum overhead rate of less than
20 percent. Since it has
selectable interrupts, you can
use multiple boards for appli-
cations such as stereo or simul-
taneous record/playback.
Price: $395.

Contact: Antex Electronics
Corp., 16100 South Figueroa
St., Gardena, CA 90248,
(800) 621-0849, ext. 350; in
California, (213) 532-3092.
Inquiry 772.

continued
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The 1. OGITECH HiREZ Mouse—
the only mouse expressly designed for
high-resolution screens.

With a resolution of 320 dots-per-
inch (as compared with 200 dpi or less for
ordinary mice), it covers the same area
on your high-res screen, but needs less of
your desk to do it. More than 50% less.
Saving you valuable desk space, and
effort: mouse maneuvers that used to
require a sweep of the hand are now
recduced to a flick of the wrist.

The LOGITECH
HiRI'7 mouse needs
50% less desk space
to cover the same
amoun! of screen
area as a 200 dp
MOUse,

Which makes this new mouse a
hand’s best friend. And a more reliable,
long-lasting companion—fully compatible
with all popular software, and equipped
with a Lifetime Guarantee.

Equipped, too, with other advantages
exclusive to all Logitech mice: A unique
lightweight ergonomic design. Low-
angled buttons for maximum comfort
and minimum fatigue. An exclusive tech-
nology that guarantees a much greater life
span. An exceptionally smooth-moving,
dirt-resistant roller ball. And natural
compatibility with all PCs, look-a- likes,
and virtually any software.

So if you've got your eyes on a
high-res screen, get your hands on the
one mouse thats agile enough to keep
up with it.

The LOGITECH HiREZ Mouse.

For the dealer nearest you, call 800-
231-7717 (800-552-8885 in California),
or write Logitech, Inc., 6505 Kaiser Drive,
Fremont, CA 94555. In Europe, call or
write: Logitech Switzerland, European
Headquarters, CH-1111 Romanel/Morges,
Switzerland (++41-21-869-9656).

BLOGITECH

Circle 147 on Reader Service Card (DEALERS: 148)




How to pick th

Though most mice out there look pretty

much alike, they’re not all equal in performance.

It pays to be just a little choosy to make sure you
end up with the right mouse for your needs.

Starting with software. If you want full com-
patibility with all of your software, all you have to
do is look for a mouse with the Logitech name.
There are four in all, each one designed for dif-
ferent hardware needs.

THE HiREZ MOUSE

If you've got your eyes on a high-resolution
screen, the mouse to get your hand on is the new
LOGITECH HiREZ
Mouse.

With a resolution of
320 dots-per-inch (as
compared with 200 dpi
or less for ordinary mice),
it covers the same area

k The LOGITECH
on your high-res screen Isl(;gl:kg Mouse needs
desk
but needs less of your e 230 s shace
desk to do it. More than amount l)fé;)ﬂoezn'
Q areaasa 1)
50% less. Saving you . P

valuable desk space, and
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Gaod instincts run in this family (left to right): the new LOGITECH HiREZ
Muause (8179), the only menwse designed expressly for high-res screens; the LOGITECH
Series 2 Mouse for the IBAM PS/2 (899, plugs right into mouse port); and the
LOGITECH Mouse fur standard screens (3119, in bus and sertal versions).

All come with Logitech’s oum Plus Software, which assures ease of use with
virtually any software, mouse-based or not.

effort: mouse maneuvers that used to require
sweeps of the hand are now reduced to a flick of
the wrist.

Which makes this new mouse a hand’s best
friend. And a more reliable, long-lasting com-
panion. And, like all Logitech mice, it’s fully
compatible with all popular software, and
equipped with a Lifetime Guarantee.

THE SERIES 2
MOUSE

For those who've chosen
the Personal System/2;* the
most logical choice is the
LOGITECH Series 2
Mouse. It's 100% compati-
ble with PS/2, and plugs
right into the mouse port,
leaving the serial port free
to accommodate other
peripherals.



e right mouse.

hoacaoo

A 8 o e

THE ALL-PURPOSE MOUSE:
SERIAL OR BUS

Most people find our standard mouse is still
the best choice for their systems. Its available in
both bus and serial versions, one of which is sure

e ek aarutt L.

A Logitech mouse plus 1.ogitech application software equals a complete solution (all

to fit perfectly with your hardware. And with all prices include mouse, Plus Software, and application):
our favorite software —whether mouse-based LOGICADD...$189.  PUBLISHER PACKAGE ~ LOGIPAINT SET...
Y ¢ ethe ¢ Turns your PC into ...8179. PUBLISHER $149. Eleven type
or not. a full-featured CADD  software lets beginners and Sonts and a 16-color
1ts h ardly an accident that only Logitech workstation. Fvery experts alike produce pro- palette. Creates files that
. . N thing you need for fessional, high-impact move eastly into both
offers you such a complete selection—we’re the dimensioned line documents. Design templates  LOGICADD and
()nly mouse company to design and manufacture drawing and CADD. make page layout easy. PUBLISHER documents.
our own products. We make more mice, in fact, (800-552-8885 in California). Or fill out and mail
than anyone else. Including custom-designed the coupon below to: Logitech, Inc., 6505 Kaiser
models for OEMs like AT&T, DEC, and Drive, Fremont, CA 94555. In Europe, call or write:
Hewlett-Packard. Logitech Switzerland, European Headquarters,

The three mice pictured to the left come withall CH-1111 Romanel/Morges, Switzerland
this expertise built rightin. Which explains (++41-21-869-9656).
an interesting paradox: while
you may pay less fora _uu
Logitech mouse, you'll
surely get more in
performance.

And in comfort. With a unique lightweight [ = = = = = " = = T arer T

I_Logilech, Inc., 6505 Kaiser Drive, Fremont, CA 94555.

i on Nt h I Logitech Switzerland, Furopean Headquarters,

mum comfort and minimum fatigue. An exclusive | CH-11i1 Romanel/Morges, Switzerland.

technology that guarantees a much greater life | Yes! Please send me the name of the nearest Logitech dealer.
span. An exceptionally smooth-moving, dirt-

ergonomic design. Low-angled buttons for maxi-

|

|

I

. , d Name |

resistant roller ball. And natural compatibility with | N ) |

all PCs, look-a-likes, and virtually any software. Company/ Title E—
All of which leads to an inescapable conclu- Address

sion: if you want to end up with the right mouse, | Phone |

start with the right mouse company. l E— — |

Logitech. We've got a mouse for whatever the : :
task at hand. \_|

For the dealer nearest you, call 800-231-7717 - - = - _ _ I

Personal System/2 is a trademark of International Business Machines, Corporation.
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WHAT’S NEW

HARDWARE

e OTHER

Analyze Those
Waveforms

he MacSpeech Lab II is

a complete system for
speech, music, and waveform
analysis using Apple’s Macin-
tosh II. According to GW In-
struments, typical applications
for the lab include the devel-
opment and testing of audio
equipment, voice and sound
analysis by crime laboratories,
speech disorder analysis,
speech therapy, speech-recog-
nition and speech-synthesis
technology development, audi-
ological testing and studies,
and other assorted acoustic
studies.

The heart of MacSpeech
Lab II is the MacADIOS data
acquisition board, along with
the MacADIOS II antialiasing
filter daughterboard. Also in-
cluded are a microphone,
speaker, record and play am-
plifiers, and MacSpeech Lab I
software.

The system can digitize
complex waveforms up to 42
minutes long at sample rates
of from 5 to 80 kHz. You can
then view, play, analyze,
edit, or print them. MacSpeech
Lab II is available either solo
or complete with a Macintosh
11 and Apple LaserWriter
Plus,or with the Macintosh II
without the printer.

Price: $6999; with Mac 11
and printer, $16,350.
Contact: GW Instruments
Inc., P.O. Box 2145, Cam-
bridge, MA 02141, (617)
625-4096.

Inquiry 774.

Companionship
for Your Computer

ybex Corp. stresses that

it’s not a network or
multitasking device, but what
its product—named Compan-
ion—can do is add an extra
keyboard and monitor to your
system up to 250 feet away
from your system unit.

Companion uses a connec-
tor box and special circuitry to
use a single 3%-inch cable for
both keyboard and monitor. It
can be switched from
“shared,” which allows both
local and remote keyboards
and screens to be active, to
“private,” for when you
don’t want the remote screen
visible.

According to its maker,
Companion works with all
IBM PCs and compatibles. If
you’re using monochrome or
color monitors, you can get

Companion in cable lengths of
25,50, 100, and 150 feet.
Price: $199 and up.

Contact: Cybex Corp.,
1860-B Sparkman Dr., Hunts-
ville, AL 35816, (205)
830-1100.

Inquiry 775.

Serious Joy(stick)

he ““uitimate control for

flight-simulation soft-
ware” is what CH Products
calls its FlightStick joystick for
the Apple IT and IBM PC and
compatible families. The
FlightStick has a contour pis-
tol grip, with both trigger and
fire buttons. The IBM ver-
sion also has a thumbwheel
control for throttle control on
both Microsoft’s Flight Simu-
lator and Electronic Art’s
Advanced Flight Trainer.

The FlightStick also has

M ouse-Trak looks like a
trackball, and it is.
But it's compatible with a
mouse. According to Itac
Systems, Mouse-Trak is
more accurate and requires
less effort to use than your
garden-variety mouse.

The essence of Mouse-
Trak is a 2-inch polished
phenolic ball. Using a DIP
switch, you can set the on-
board buttons for either mo-

FRIENDLIER THAN THE AVERAGE MOUSE

mentary contact or toggle
on/off. There’s also a speed-
control button that gives you
a 4-t0-1 change in cursor
velocity.

Five versions of Mouse-
Trak are available. The two
standard RS-232C versions
(two or three buttons) emu-
late both the Microsoft
Mouse and the Mouse Sys-
tems PC Mouse, respective-
ly. The three quadrature

versions are replacements
for mice that operate with
systems ranging from Atari
to Apple, to more powerful
systems such as Sun, Apol-
lo, VAX, and Tektronics.
Price: $119to $179.
Contact: Itac Systems Inc.,
1303 Columbia, Suite 217,
Richardson, TX 75081,
(800) 533-4822; in Texas,
(214) 234-5366.

Inquiry 778.

dual-axis trim controls, and a
5-foot cable with thumb-
screws. CH Products says the
internal potentiometers are
rated at 4 million life cycles,
and that its return-to-center
accuracy is +.5 percent.

The Apple model of the
FlightStick works with the Ile,
Ilc, and IIGS. The IBM
model is compatible with the
PC, XT, AT, and compat-
ibles, as well as the PS/2
series. On the IBM, you'll
need a game port, and CH
Products just happens to have
its new Gamecard III Plus
available. The board has a
three-position switch that ad-
justs the gameport interface
to three different values.

The company claims the
board also lets you use joy-
sticks and computer games
with AT compatibles at up to
16 MHz.

Price: Apple version,

$74.95; IBM version, $79.95;
Gamecard I1I Plus, $59.95.
Contact: CH Products, 1225
Stone Dr., San Marcos, CA
92069, (619) 744-8546.
Inquiry 776.

Coprocessor
Speedup

D ue to the variation in
speed rating of 80287
arithmetic coprocessor chips,
most computer systems run
these chips at only 66 percent
of the speed of the 80286 pro-
cessor. But a company called
Semiconductor Physics has a
solution. Its Co-Clock is an
80287 speedup board that’s sold
without the coprocessor chip.
Available in rated frequen-
cies of 10 and 12 MHz, the Co-
Clock operates at the precise
rated frequency of the 80287.
Installation is a simple matter
of inserting the 80287 into the
Co-Clock, and inserting the
Co-Clock into your system'’s
80287 socket.
Price: $60.
Contact: Semiconductor
Physics Inc., 639 Meadow
Grove Place, Escondido, CA
92027, (619) 741-3360.
Inquiry 777.

continued
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TIME

Spreadsheet growing too big and complex?
' You need a database. No time to learn
a database? You need the ORACLE
database add-in for Lotus 1-2-3.

If you have Lotus 1-2-3 and $199, you
can now solve the six biggest

spreadsheet problems:

I Has your spreadsheet grown so
complex you can't keep track of
the formulas any more’

2 lave you had to break down your
large spreadsheet into many
smaller ones?

3 Do you have to manually re-enter
data that's duplicated in several
spreadsheets.

4 Do you have to manually manipu-
late rows into meaningful groups’
5 Is recalculation time for seldom-

used reference variables eating
you alive?

6 Do you wish you could simul-
taneously share spreadsheet
data with other PCs, as well as with
minis and mainframes’

Now, ORACLE for 1-2-3 turns your
spreadsheet into the world-class
database you already know how to
use. And without learning a new
database language, you can use the
very same ORAC!  that's the most
requested DBMS bv minicomputer and
mainframe users. All for only $199

ORACLE for 1-2-3 lets data rela-
tionships replace ever more complex
spreadsheet formulas. No more time
is wasted recalculating seldom-used
reference cells. In short, ORACLE.
puts data back where it belongs. In
a database.

With simple extensions to existing
l.otus menus, ORACLE for 1-2-3 lets
you create new database tables right
from rows and columns in your
spreadsheet. When you query the
database from a cell, you immediately
see current database information
Update a spreadsheet cell, and the

S|

database is simultaneously updated
A range of cells in your 1-2-3 spread-
sheet ceuld really be a window into
an online micro, mini or mainframe
databast: anywhere in the world. It's
network ready, from LAN to WAN
All as ensy as... 1-2-3

ORACLE FOR 1-2-3:
THE NEW STANDARD

ORATLE is the number one data-
base for mainframes. minicomputers
and workstations. Software Digest
recently rated ORACLE the most
powerful and versatile relational
DBMS for the PC. And ORACLE is
based on SQL., the data management
standard endorsed by 1BM, ANSI.
1SO) and the federal government. Now,
there is a new standard: ORACLE.
for 1-2-3. It has the simplicity you ve
alwavs had. with the power you've
always wanted.

THE ADVANTAGES OF
DATABASE TECHNOLOGY

if your data is in a database. yofr
spreadsheet unly has to deal with’
the data you're interested in. Which
means spreadsheet performance is

ORACLE

COMPATIBILITY - PORTABILITY - CONNECTABILITY

CALL 1-800-ORACLE1
EXT. 149 TODAY.

Oracle is a registered trademark of Oracle Corporation. The following are also trademarks: Lotus and 1:2.3 of Lotus Development Corporation: [BM of Internationa) Business Machines.

dramatically improved. But this is
just the beginning.

Multiple users can share the same
data. Different users can have differ-
ent levels of security. Mainframe-class
data integrity and error recovery
mean never having to say “Qoops!”

o CREATE YOUR DATABASE FROM

SPREADSHERT COLUMNS AND ROWS.

Familiar menus and context-sensitive
help guide you through the process.
* QUERY YOUR DATABASE AS
IFASY AS 1-2-3. Have the query built
for you, or write SQL queries your-
self. Learn why SQL. is the industry

ANNOUNCING ORACLE
OR 1-2-3. JUST IN

data management standard

o UIPDATE YOUR DATABASE AS
YOU UPDATE SPREADSHEET
CELLS. In update mode. changes in
your spreadsheet becoine changes
in your database. And if you make a
mistake, you can

o« COMMIT OR UNDO CHANGLS.
Finally. an "UNDO" command for
1-2-3' When your database changes
are complete, you can COMMIT
them, or ROLILBACK your database
and your spreadsheet

o AROUND YOUR OFFICE OR
AROUND THE WORLD. ORACLE
for 1-2-3 is network ready for data
distribution on LANs and WANs. So
data on PCs, workstations, minis
and even on mainframes appears as
if it's on your local hard disk

HEARD ENOUGH?

WE'LL PAY SALES TAX AND
SHIPPING iF YOU FILL OUT AND
MAIL THE ATTACHED COUPON
OR CALL TODAY. YOU CAN ALSO
SEE A DEMONSTRATION AT YOUR
FAVORITE COMPUTER STORE.

F——_——————————q

" Dear Ormle,

1ave al
B2 10K of RAN, plus exther

se |
M( AmkEx credit card authorizat

I Prant N
I Conmpany
I Street (No PO hoses, please

[13%

I Cr ard N

Sig

270286 80386 PC punning 275053 0+ andt PTotus releas

IMB of extended memory or N reassign 1MB of mv expanded
hove-board) memory as extended memory Please send me the database |
ORACLE Database Add-in for Lotus |
o 3149 Hurr

ORACLE for 1-2-3 « Oracle Corporat
20 Davis Drive * Belmont, CA 930102

1150 have |

Iready know how

3 Enclosed 1s my heck, or VISA

Card Epir,

[

IRBA
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WHAT'S NEW

SOFTWARE *

PROGRAMMING

HP's NewWave integrates data from multiple applications.

Windows Management
Under QuickBASIC

uickWindows is a win-

dow-management library
for Microsoft’s QuickBASIC.
You can create windows,
pop-up and pull-down menus,
help windows, and data-entry
screens, and you can access
over 60 functions through
BASIC with the CALL
statement.

When you open a window,
the program automatically
saves the screen contents
below. When you close the

window, it restores the
screen. You have control over
the style, size, and attributes
of each window. Each window
also has its own cursor, so
you can write text to a window,
and the window scrolls when
it becomes full.
QuickWindows is written
in assembly language. It runs
on the IBM PC, XT, AT, or
compatible with a hard disk
drive or two floppy disk
drives and MS-DOS or PC-
DOS 2.0 or higher. You need
at least 320K bytes of available
memory, and 512K bytes is

recommended. You also need
Microsoft’s QuickBASIC and
an EGA or CGA video board.
The program also supports
the Microsoft Mouse.

Price: $79; $99 with source
code.

Contact: Software Interphase
Inc., 5 Bradley St., Suite 10,
Providence, RI 02908-2304,
(401) 274-5465.

Inquiry 779.

HP's Icon-Based
Application
Environment

he NewWave environ-
ment combines object-

management technology, ar-
tificial intelligence, and a
graphical user interface. It
lets you integrate data from
multiple applications includ-
ing text, graphics, voice, and
scanned images. Hewlett-
Packard reports that the data is
linked seamlessly. “Hot con-
nects” between applications
make sure that when you
modify one object, all others
are updated as needed.

NewWave can run any MS-
DOS application, but you need
to write code to make it ap-
pear as a seamless object in the
NewWave environment. You

ower Tools Plus 4.0 is a

library of over 140
functions that enhance the
Turbo Pascal 4.0 program-
ming environment. You can
install a Turbo Pascal proce-
dure as an interrupt-service
routine or an intervention
code that can be automati-
cally triggered at certain
times of the day or when you
press hot keys.

The utilities provide cur-
sor control, screen attribute
settings, multiple-display
page support, scrolling,
screen input and output, and
fast video access. EGA and
VGA are supported in text
mode, including 43- and 50-
line modes.

With Power Tools Plus,

you can construct multiple
windows with borders, attri-
butes, and cursor control.
You can also stack and re-
move them, or display them
tiled or overlapped. You can
also execute DOS com-
mands from within your
Turbo Pascal program.
Asynch Plus is another
Turbo Pascal 4.0 utility. It
lets you add asynchronous
communication capabilities
to your Pascal applications
programs. Asynch offers si-
multaneous buffered input
and output to both commu-
nications ports at up to 9600
bps, according to Blaise. It
supports the XON/XOFF
protocol and XMODEM file
transfers. The routines drive

TURBO PASCAL 4.0 LIBRARY AND COMMUNICATIONS UTILITY

most asynchronous devices
via RS-232C ports. The util-
ity includes low-level con-
trol and queue-maintenance
functions written in assem-
bly language, and high-level
routines written in Turbo
Pascal.

Both Power Tools Plus
and Asynch require Turbo
Pascal 4.0 and MS-DOS 2.0
or higher, running on the
IBM PC, XT, AT, or com-
patibles, or the PS/2. The
source code is also included
with both products.

Price: $129 each.

Contact: Blaise Computing
Inc., 2560 Ninth St., Suite
316, Berkeley, CA 94710,
(415) 540-5441.

Inquiry 782.

can run the MS-DOS applica-
tion from within NewWave,
represent the data from the ap-
plication as an icon, or fully
integrate the application into
NewWave by hot connects.

A task manager (the
Agent) is like a macro proces-
sor but can record comments
applying to different MS-DOS
applications. The Agent uses
scripts written in the NewWave
Task Language, and you can
use it to automatically execute
repetitive tasks at a particular
date and time.

NewWave runs on the IBM
PC, XT, AT, and compatibles
with Microsoft Windows 2.0.
Price: $895.

Contact: Hewlett-Packard,
P.O. Box 10301, Palo Alto,
CA 94303-0890, (800) 367-
4772; in California, (415)
857-1501.

Inquiry 780.

Application Modeling

odel-S lets you develop

a working model of pro-
cess-related applications. To
create a model, you break the
application into frames, such
as menus, data-entry panels,
and reports, which may in-
clude both text and data. You
then link the frames into a
working model, test it during
development, and display the
flow diagram; then you can ex-
port it to a database.

You can develop models
with up to 200 frames, and for
longer models you connect
them to form super-models.
Frame size is 60 rows by 160
columns, and you can have up
to 200 titles and data fields.
You can link it to as many as 60
other frames.

The program runs on the
IBM PC and compatibles with
a hard disk drive, one or
more floppy disk drives,
PC-DOS or MS-DOS 2.0 or
higher, and at least 256K bytes
of RAM. Color is supported.
Price: $149.

Contact: PC-Systems, 307
Barwynne Lane, Wynnewood,
PA 19151, (215) 649-8981.
Inquiry 781.

continued
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Perfect matches to DEC user needs. Hip. Hip. And Hooray.

One-size-fits-all is an attribute best reserved for inexpensive socks. In the
realm of PC-based emulation and communications software for DEC mainframe
useLs. its important to match specific user needs with specific product attributes.
We have.

SmarTerm® 240 features exact four-color emulation of a DEC® VT241 terminal.
Along with delivering full-screen ReGIS® and Tektronix® 4010/4014 graphics,
SmarTerm 240 offers precise VT220,VT102,VT100,and VT52 text emulation.

For non-graphics applications, SmarTerm® 220 duplicates virtually every
SmarTerm 240 text, communication, and ease-of-use feature. Three error-free file
transfer protocols, including Kermit and Xmodem, are provided. Downloading
minimizes on-line time requirements to boost overall system efficiency. And an
optional network package allows direct LAN access to shared modems, printers,
as well as host mainframes.

As SmarTerm 240 and 220 focus on graphics and text, new SmartMOVE® makes
PC-to-the-rest-of-the-World communications sharper than ever. Speed connect,
auto redial, and background file transfer features make this VT100 emulator a loud
and clear choice for advanced communications requirements.

Graphics, text,and communications. If you're looking for a perfect fit, seek the
software sized and priced to match your needs. Persoft has it. Period.

nr rm and Smar. registered trademarks of Persoft Inc DEC VT and
ReGIS are trademarks of Digital Equipment Corporation Tektronix s a registered trademark of Tektronix Inc

F@
See us at DEXPO West Booth 1024, visit your dealer, phone us at
608-273-6000. or use inquiry code 50.
€ 1987 Persoft Inc All nghts reserved Persoft SmatTel -MOVE are
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SOFTWARE e SCIENTIFIC AND ENGINEERING
Ansys-PC for the Mac The program’s modeling

S wanson Analysis has
ported Ansys-PC/Linear
4.3 to the Macintosh II. PC/
Linear is a finite-element anal-
ysis (FEA) program for stat-
ic, modal, and dynamic re-
Sponse, and random vibration
in one, two, and three
dimensions. The analyses are
performed on models built with
a library that contains shell,
solid, beam, pipe, gap, and
other elements.

Other Ansys programs to
be ported to the Mac include
Ansys-PC/Thermal 43,a
stand-alone program for
steady-state and transjent
thermal analyses; Ansys-
PC/Solid 4.3, an interactive
preprocessor for building solid
FEA models; and Ansys-
PC/Opt 4.3, for design
optimization,

Ansys programs require
2 megabytes of RAM , a40-
megabyte hard disk drive,
and a 640- by 480-pixel 256-
color monitor.

Price: $6400; $300 per
month to rent.

Contact: Swanson Analysis
Systems Inc., Johnson Rd.,
P.O. Box 65, Houston, PA
15342-0065, (412) 746-3304.
Inquiry 783.

—_—

Viewing Computer-
Aided Waveforms

C ompView lets you view
computer-aided wave-

forms using fast-Fourier-
transform-based digital-signal
analysis. The program is
menu-driven and has built-in
functions of sine, pulse, tri-
angular, and modulated wave-
forms for plotting graphics in
time and frequency domains,
CompView also has several
ideal first- and second-order
filters for plotting impulse
and amplitude responses. You
can edit data in ASCII format
and save it to a disk.
CompView is not copy-
protected. It runs on the IBM
PC, XT, AT, and compat-
ibles with PC-DOS or Ms-
DOS 2.0 or higher with 256K

bytes of RAM and a CGA.
80 BYTE-. MARCH 1988

A static analysis performed with Ansys-PC/Linear,

Price: $49.

Contact: Bsoft Software, 444
Colton Rd., Columbus, OH
43207, (614) 491-0832.
Inquiry 784.

Scientific Data
Processing

S pectra Calc, a program
for processing scientific
data, displays up to 20 data
files simultaneously and lets
you expand data in real time
with full axis labeling, accord-
ing to Galactic Industries. A
WYSIWYG mode Jets you pro-
duce presentation-quality
plots, the company reports.
The plots can contain numer-
ous font types, colors, axis
labels, and other annotation
tools.

The program has an op-
tional arithmetic module that
provides preprogrammed ap-
plications including smoothing,
curve fitting, and Fourier do-
main filtering.

The program also includes
an application language, which
is designed to process arrays
and is optimized for the 80x87
coprocessor. With expanded
memory, the program can han-
dle arrays as large as 2.4
megabytes,

A communications pro-
gram within Spectra Calc lets
you transfer data between it
and any remote computer or in-

strument that supports a

serial port. I supports standard
ASCII file transfers, as well

as Kermit and XMODEM
protocols.

Spectra Calc runs on the
IBM PC, XT, AT, and compat-
ibles with at least 512K bytes
of RAM. It also runs on the
IBM PS/2s. The arithmetic
module requires an 8087 or
80287 coprocessor. You also
need an IBM CGA, Hercules
monochrome, EGA, or IBM
VGA adapter,

Price: $695; arithmetic mod-
ule, $395.

Contact: Galactic Industries
Corp., 417 Amherst St.,
Nashua, NH 03063, (800)
862-6004; in New Hampshire,
(603) 881-7877.

Inquiry 785.

Ray Tracing

T racer PC offers you ray-
tracing capabilities with
modeling and rendering fea-
tures. Imagery includes reflec-
tions, refractions, spectral ab-
sorption, an unlimited number
of multiple colored light
sources, shadows, and variable
levels of antialiasing. You can
have the following features
available: arbitrary viewer lo-
cation, arbitrary center of
view, variable lens length,

and variable output resolutions;
you can also simulate water
€quations,

capability lets you do surfaces
of revolution, extrusion, and
curved surfaces for complex
parts, as well as quick primi-
tives such as cones, spheres,
cubes, cylinders, and arrows,
You can also generate quick
multiple views with hidden-
line removal,

To run Tracer PC, you
need an IBM PC with at least
640K bytes of RAM, a math
coprocessor, a 40-megabyte
hard disk drive, a mouse or
digitizing tablet, and a Targa
24- or 32-bit graphics card or
a Number Nine Revolution
32-bit graphics board.

Price: $3000.

Contact: Ray Tracing Corp.,
2516 Via Tejon, Suite 316,
Palos Verdes Estates, CA
90274, (213) 373-0520.
Inquiry 786.

Linear Design Tool

U nlike Spice-based lin-
ear-circuit-analysis pro-
grams, LCAS uses a single
program with analysis, graph-
ing, printing, file-manage-
ment functions, and an inte-
grated circuit editor. LCAS is
command-driven from a
spreadsheet-like menu, and
the circuit editor is cell-based.
Basic circuit components
include delay lines, transmis-
sion lines, microstrip, and
phase-locked loop compo-
nents.. Graphics functions let
you plot, overlay, add, and
subtract the magnitude,
phase, and group delay re-
sponses of circuits. You can
output graphs to disk files or to
Epson or IBM graphics-com-
patible dot-matrix printers.
LCAS runs on the IBM
PC, XT, AT, and compatibles
with at least 640K bytes of
RAM and a CGA or EGA
video adapter. It will also use
an 8087 or 80287, if available.
Price: $149.95.
Contact: Datum Systems,
P.O. Box 4720, Santa Clara,
CA 95054-0720, (408)
988-0858.
Inquiry 787.

continued
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SOME PEOPLE ASK LIFE & DEATH

QUESTIONS WITH OUR MICROPROCESSOR
DEVELOPMENT TOOQOLS.

What you see above isn't the late-night vision of
an overworked design engineer.

Rather, it's blood—ready to be computer assayed
at the touch of a button in a hospital operating room—
on a new blood gas analyzer that works twice as fast as
ever before. All to save time, money, error—and lives.

This breakthrough for anesthesiologists was
created by NOVA Biomedical. And made possible by
AVOCET, acclaimed as the best source for professional-
quality assemblers, simulator/debuggers and cross-
compilers for microprocessor and microcontrolier
software development.

Let Avocet turn your PC or VAX into a
fast, powerful, integrated development system
in 48 hours, even overnight.

Avocet can help you turn more good ideas into
more real products in less time.

Just call us now and we'll get you up and running
with what EDN calls “the most flexible, easy-to-use,
high-speed development tools”—everything you need
to turn your computer into a sophisticated personal
development system.

All at a modest price. From a single source.
Backed by the reassurance of a technical hotline. Se
friendly, knowledgeable, immediate-response support
is always as close as your phone.

Start with the industry standard:
Avocet AVMAC™ Assemblers.

The latest AVMAC Version 2.0 offers you lightning-
fast assembly. Plus, enhanced compatibility with Intel,
Hitachi, Motorola & other chipmakers. Each AVMAC
package comes complete with our AVLINK™ linker,
AVLIB™ librarian, AVREF™ cross-reference generator
and 200+ pg. User’s Guide—all the tools you'll want
and need.

Multiply your productivity
with NEW Avocet C”
Introducing Avocet C—professional-quality opti-
mizing cross compilers for the Z80, 64180, 8096, 8051
and more.

Avocet C gives you quick compilation and com-
pact, fast-running object code. And yes, it supports the
full C language, including many ANSI extensions.

Of course, Avocet C is also compatible with our
AVMAC assemblers. So you can drop into assembly
language when you need to work magic at the bits-and-
bytes level.

Test with the best:

AVSIM™ Simulator/Debuggers.

NOVA™ Biomedical design engineers rate AVSIM

“Number One” for checking programs—quickly

and reliably.

AVSIM test target uP/uC code right on your PC,
with no special hardware. It can't be crashed by pro-
gram bugs. And the full-screen display gives you
instant visual access to the entire CPU: flags, registers,
memory, 1/O ports and on-chip peripherals. Highly-
rated by EDN, “only AVSIM is sophisticated enough to
let you set unlimited breakpoints and traps”

AVOCET

SYSTEMS, INC’
THE SOURCE FOR QUALITY PERSONAL pP DEVELOPMENT TOOLS.

Scanning electron microgram of red blood cells

Target Microprocessor

Families Supported
1802/ 1805 68000/68010 COP40
6502/65C02 68020 HDO4180
6801/6301 8048/8041 NEC 7500
6804 8051/8052 TMS-32010
6805/6305 80835 TMS-32020
6809 8096 28
68HC11 F8/3870 780

Host Operating Systems
CP/M DOS PC Xenix VAX Unix
AVMAC Macro Assemblers from $349
AVSIM Simulator/Debuggers from $379

Call now about new
Avocet C Cross Compilers from $895

CALL TOLL-FREE
800-448-8500*
to order, inquire about other development twols or receive
our latest microprocessor development tool catalog

Try before you buy.

Order your AVMAC assembler and AVSIM
simulator/debugger today and we'll include a special
demo kit for both. Try the demo for 30 days. If you're not
satisfied for any reason, return unopened products for
a full refund, less the $35 demo/documentation kit
which is yours to keep.

Avocet Systems. With our development tools, the
diagnosis for your project is a smooth finish—on time
and on budget.

Avocet Systems, Inc., 120 Union Street

PO. Box 490AQ, Rockport, Maine 04856
*Qutside US. and in ME, call (207) 236-9055
TLX: 467210 AVOCET CI  FAX: (207) 236-6713

Avocet delivers all the tools you need in 48 hours or less.
Ask about our NEW Cross-Compilers, our AVPROM™ and
AVPAL™ programmers, our 8051 in-circuit emulator, devel-
opment boards, the AVPAS 51™ cross-compiler—and
AVKIT,™ the total Unix toolbox for DOS, including the
incomparable VI editor.

© 1987 Avocet Systems. Inc_All nights reserved VAX 1 4 trademark of DEC

Unix 1s 2 trademark of AT& T Xenix 15 a trademark of Microsoft,
CP/Mis a trademark of Digual Research
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POSTSCRIPT® from Adobe Systems started a revolution in business
L. communications. That’s why you'll find POSTSCRIPT in virtually every
popular laser printer sold today.

POSTSCRIPT, the page description language, is the unanimous choice
for some very good reasons. POSTSCRIPT gives you the option of printing
from an IBM® PC, Macintosh’, or mini/mainframe.

With so many printers to choose from, you won't be tied to a single
vendor. And that gives you the flexibility to buy what’s best for your

company’s needs. Since POSTSCRIPT is device independent, you can design
a document, then professionally print it later at a higher resolution.

You can also choose from hundreds of software programs supporting
PosSTSCRIPT. And POSTSCRIPT lets you combine text, line art, and even
digitized photographs on the same page.

PosTSCRIPT from Adobe Systems. The only two names you need to
know to join the communication revolution.

Ask for a demonstration on the POSTSCRIPT printer of your choice.

Dataproducts Corp. LZR™ 2665

= With so many to choose from, the hardest decision ymp —
g o may face is which POSTSCRIPT printer to buy. b o ) somm.

POSTSCRIPT from Adobe.
e Compuer . Lis Wi The Maglc Behind Desktop Publishing,

Apple Computer Inc. LaserWriter” Plus ducts are reg of their
Circle 4 on Reader Service Card
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WHAT’S NEW

SOFTWARE

SCIENTIFIC AND ENGINEERING

Modeling, Animating
on the Amiga

culpt 3-D is a solids-

modeling and ray-tracing
program. Animate 3-D is an
animation program. You can
link the two together to pro-
duce animated designs and
productions.

Sculpt 3-D is a stand-alone
program that can use all 4096
colors of the Amiga palette. It
offers mouse control, pull-
down menus, and keyboard
macros. Three windows show
you standard architectural
views of a three-dimensional
space. A library of shapes in-
cludes spheres, cubes, and
prisms. Tools such as spin,
magnet, and extrude enable
you to modify the object’s
shape.

You can change your point
of observation, and, just as if
you were using a 3Smm cam-
era, you can choose the lens
view from wide angle to tele-
photo. You can also change the
placement of light sources.

In quick check mode,
which lasts for less than 1 sec-
ond, you can create a wire-
frame model image. Painting
mode is for generating a solid
model image quickly.

Snapshot mode renders a
fast ray-traced image without
the shadows, and photo mode
gives you a detailed 4096-color
ray-traced image with
shadows.

Sculpt 3-D supports over-
scan and all the Amiga graph-
ics modes, as well as NTSC
and PAL video displays. Out-
put is in the form of standard
IFF files.

Animate 3-D requires
Sculpt 3-D as its object editor.
It lets you manipulate and
control the motion of the ob-
jects you create with Sculpt
3-D. You can use segmented
and cubic spline paths for ob-
jects, observer, and light
sources. Animate also lets you
preview character animation
in real time.

You can also compress and
expand images in real time.

A three-dimensional model created with Sculpt 3-D.

Animate lets you interface
with single-frame controllers
and film recorders.

Price: Sculpt 3-D, $99.95;
Animate 3-D, $149.95.
Contact: Byte by Byte Corp.,
Arboretum Plaza II, 9442 Cap-
ital of Texas Highway N,
Suite 150, Austin, TX 78759,
(512) 343-4357.

Inquiry 788.

Modeling with
DataCAD

C Modeler works with

DataCAD 3.5, adding
three-dimensional design,
editing, and modeling capabili-
ties to the CAD program. The
modeler includes an edit menu,
which lets you edit drawings
from any perspective. An enti-
ties menu gives you a variety
of three-dimensional shapes
such as cones, domes, cylin-
ders, and slabs.

You can access DC Model-
er from within the DataCAD
menu. All changes you make
are automatically made to the
drawing file.

To run DC Modeler you
need an IBM PC or compatible
with 640K bytes of RAM,
MS-DOS or PC-DOS 3.0 or
higher, and DataCAD 3.5.
Price: $495.

Contact: Microtecture
Corp., 617 West Main St.,
Charlottesville, VA 22903,
(804) 295-2600.

Inquiry 789.

Numerical Analysis,
Signal Processing, and
Graphics

86-MATLAB (matrix

laboratory) and 386/Wei-
tek-MATLAB run in pro-
tected mode on 386 systems,
breaking the 640K-byte mem-
ory barrier. The programs,
which integrate numerical
analysis, matrix computation,
signal processing, and graph-
ics, don’t require dimension-
ing. A matrix interpreter ac-
cepts commands in standard
mathematical notation.

The Weitek version of
MATLARB offers floating-point
support using the Weitek
1167 on the Compaq Deskpro
386/20.

386-MATLAB runs on
386-based personal computers
with an 80287 or 80387 math
coprocessor and MS-DOS or
PC-DOS 3.1 or higher; 1
megabyte of RAM; and an
EGA, CGA, or Hercules
Monochrome card. The Weitek
version requires the Weitek
1167 coprocessor option.
Price: 386-MATLAB,
$1495; Weitek version, $1995.
Contact: Math Works Inc.,
20 North Main St., Suite 250,
Sherborn, MA C1770, (617)
653-1415.

Inquiry 790.

Mechanical Drafting
with AutoCAD

ncodraft/Mechanical

works with AutoCAD to
automate a variety of me-
chanical drafting tasks. Enco-
draft/Mechanical has a setup
feature that helps you create
layers, establish standard
drawing sizes, and select layer
names and colors. The pro-
gram can shift the drawing
origin to any location
automatically.

According to Encode,
rules-based construction tech-
niques facilitate geometric
construction and ensure that
the drawings will meet CAD
industry standards. Encode re-
ports that tangencies and
other intersections are accurate
to 16 significant digits.

A bill of materials extrac-
tion routine extracts data cap-
tured, and the information is
exported to external databases.

The program runs on the
IBM AT or PS/2s with Auto-
CAD 2.5 or higher.

Price: $500.

Contact: Encode Inc., 12
Cotton Rd., Nashua, NH
03063, (603) 882-4666.
Inquiry 791.

HyperCard Statistical
Calculator

LR StatCalc simulates a

statistical calculator with
a display, 7 standard func-
tions, 12 statistical functions,
and 3 memories. Functions
provided include mean, stan-
dard deviation, standard error
of the mean, correlation, re-
gression, and probabilities.
You can enter data in scrollable
text fields, or you can read it
in from text files.

The program runs on the
Macintosh Plus and requires
HyperCard.

Price: $22.50; 1-year site
licenses for schools, $125.
Contact: Clear Lake Re-
search, 5615 Morningside,
Suite 127, Houston, TX
77005, (713) 523-7842.
Inquiry 792.

continued
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Will The Real

Please
Stand Up

It’s easy to identify the leader in VGA resolution—just look
to the company that brought you the first 800 x 600 EGA card.

800 x 600 VGA with 256 Colors

1024 x 768, too. Either way, Genoa’s SuperVGA HiRes™ is
the best way to see VGA. And your spreadsheets will look great,
with 132 columns and 60 rows for your vicwing plcasure.

Crash-free Windows

Yes, we do Windows—no problem. And SuperVGA HiRes
is compatible with both the VGA PS/2 monitors and the
EGA Multisync monitors, in VGA and EGA modes.

So don't settle for inadequate imitations. Get the highest
VGA performance at the best price, in true Genoa tradition.

For the dealer nearest you, contact: Genoa Systems
Corporation, 73 E. Trimble Road, San Jose, CA 95131
FAX: 408-434-0997 Telex: 172319
Telephone: 408-432-9090

GCNOA

SYSTEMS CORPORATION

Genoa Systems Limited (U.K.) Tel: 01-720-5064

© 1987 Genoa Systems Corporation. SuperVGA HiRes is a trademark of Genoa Svstems Corporation.
Windows is a trademark of MicroSoft, Inc. Multisvnc is a trademark of NEC Home Electronics
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SOFTWARE

* BUSINESS

Memory-Resident
Spreadsheet

D atax calls QuickPlan the
only memory-resident
spreadsheet program for MS-
DOS computers. The spread-
sheet features a SideKick-like
pop-up menu, 17 movable win-
dows, cut-and-paste capabil-
ity, and math functions.

With the cut-and-paste fea-
ture, you can export an area of
the spreadsheet to other pro-
grams. The 28 built-in math
functions and operators let
you build worksheets. Quick-
Plan works with cell ranges,
letting you construct formulas
containing absolute, relative,
or mixed-cell references. You
can customize the format of
any cell in the spreadsheet, and
also change the number of
decimals and cell width.
QuickPlan’s worksheet con-
tains 588 cells in 14 columns
by 42 rows.

QuickPlan is not copy-pro-
tected and runs on the IBM PC
with at least 150K bytes of
available RAM. It comes with
TurboCalc, a 24-function cal-
culator, and FileMaster, a DOS
shell and macro processor.
Price: $79.

Contact: Datax, 470 12th
Ave. N, St. Petersburg, FL
33701, (813) 894-7472.
Inquiry 793.

Two on Taxes

hipSoft’s TurboTax and

J. K. Lasser’s Your In-
come Tax both take the 1986
tax reform act into account.
They feature on-screen calcu-
lators and pin-feed 1040 forms
(and don’t require preprinted
1040s).

TurboTax offers pop-up in-
structions from the IRS book-
lets. A forms finder helps you
locate the form you need by
subject. TurboTax’s data ex-
aminer checks over your return
when you’re done to see if
you’ve missed anything.

Also included with Turbo-

LAY NONLSRELT

TRt 106 IO

QuickPlan, the memory-resident spreadsheet.

Tax is Price Waterhouse’s
guide to 1987 and 1988 taxes.
More than 35 schedules and
worksheets are provided with
the program. One last unique
feature of TurboTax is its tax
window, which lets you check
your tax status at any point
while filling out the forms. A
version of TurboTax is avail-
able for professional tax
preparers.

TurboTax runs on the IBM
PC and compatibles with at
least 256K bytes of RAM.
Price: TurboTax, $75; Pro-
Series/1040, $295.

Contact: ChipSoft Inc., 5045
Shoreham Place, Suite 100,
San Diego, CA 92122, (619)
453-8722.

Inquiry 794.

our Income Tax from

J. K. Lasser has an inter-
view system feature like the
program Ask Dan about Taxes.
It asks you questions and sug-
gests the correct forms to use,
based on your answers. The
program can also compare your
tax liability under various
scenarios. And, like Turbo
Tax, Your Income Tax has
features for the professional tax
preparer so you can work on
forms for more than one client.

Your Income Tax also runs

on the IBM PC and compat-
ibles with at least 256K bytes
of RAM.
Price: $69.95.
Contact: MicroServices,
200 Old Tappan Rd., Old

Tappan, NJ 07675, (800) 624-
0023; in New Jersey, (800)
624-0024.

Inquiry 795.

Tracking Sales
Accounts

M aximizer is a general-
purpose program for
salespeople. It lets you keep
track of information on your
clients, write letters, track
your own records, schedule ap-
pointments, and more.

Maximizer imposes no
limit on the number of clients
and no system limit on the
number of contacts within a
company.

You can define the number
of attributes associated with
each client, and the terms you
use to describe the attributes
are up to you. You can write
notes and letters with the pro-
gram’s built-in editor.

A day-at-a-glance facility
lets you record appointments
and other scheduled activi-
ties. A telephone directory is
created automatically from
your records.

To run Maximizer you
need an IBM PC with at least
512K bytes of RAM and MS-
DOS or PC-DOS 3.0 or high-
er. It also runs on PS/2s.
Price: $495.

Contact: Pinetree Software

Inc., 8100 Granville Ave., 9th
Floor, Richmond, BC V6Y
1P3, Canada, (604) 270-3311.
Inquiry 796.

Al and Hypertext
Application

tock Expert is Knowl-

edge Garden’s first appli-
cation that combines hyper-
text with an expert system.
Based on guidelines set by the
National Association of Invest-
ment Clubs, the program of-
fers assistance in investment
decision-making.

Hypertext explains indus-
try jargon, and artificial intelli-
gence is used in the expert
system that makes investment
recommendations. You can
instruct the expert system to
think in various ranges so you
can adjust its recommendations
to reflect your own ex-
perience, expertise, and
preferences.

The system includes a
stock checklist, selection
guide, comparison guide, and
company database. The check-
list helps you analyze past
stock growth. The selection
guide includes information
from Standard and Poor’s or
Value Line to help you predict
stock price fluctuations over
the next five years. The com-
parison guide compares and
analyzes the performance of
companies and makes predic-
tions on gains. And, finally,
the database lets you store his-
torical information on compa-
nies. The database lets you
search for sales growth, rela-
tive value, earnings-per-share
growth, retained earnings,
and payout.

Stock Expert is written in
the KnowledgePro knowledge-
processing environment. It
runs on the IBM PC, XT, AT
and compatibles with 512K
bytes of RAM. It also runs on
PS/2s.

Price: $249.

Contact: Knowledge Garden
Inc., 473A Malden Bridge Rd.,
Nassau, NY 12123, (518)
766-3000.

Inquiry 797.

continued
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A GEM of aDea

Free Software from Genoa! For a limited time
only, every SuperEGA HiRest™ card comes with
a FREE copy of GEM Graph™ —the popular
business graphics package that normally retails
for $249!

What a combination—a quick, easy way to
turn your spreadsheets and database files into
stunning graphs, and SuperEGA HiRes?, the
only Multisync-compatible 16-color EGA card
with 800 x 600 resolution!

What can you do with the graphics card
that brings vou a full-page, readable display for
Desktop Publishing? Run your spreadsheets in
132 x 60 columns. Run most VGA applications.
Run Ventura,” Pagemaker,” AutoCAD,” Windows;"
and more—all in dazzling 800 x 600 resolution!

Get in on Genoa’s GEM of a deal! For the dealer
nearest you, contact: Genoa Systems Corpora-
tion, 73 E. Trimble Road, San Jose, CA 95131
FAX: 408-434-0997 Telex: 172319
Telephone: 408-432-9090

GENOa

SYSTEMS CORPORATION

L ATEST EXPORTS
YEAR END FIGURES

W usa
W uROPH

B IAPAN |

N

Gran Sait Sugar Colfoe Other

Commodily Uruduced using GEM Graph

Free GEM Graph Software with every
purchase of a Super EGA HiRes* card
from Genoa! But hurry—offer expires
March 31st!

1987 Genoa Systems Curporation

Offer begins October 1, 1987 and applics 10 SuperEGA HiRes and SuperEGA HiRes+.
SuperEGA HiRos and SuperEGA HiRes? are trademarks of Genoa Systems Corporation
GEM Graph is atrademark of Digital Rescarch, Inc. Multisyne- -NEC Honw Electronics,
Ventura—Xeros Corporation; Pagemaker- -Aldus Corporation; AuloCAD- -AutoDesk, Inc.;
Windows- -Microsoft Corporation
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Resident Expert offers information on a variety of
programming languages.

Programmer’s
Reference Guides

R esident Expert contains
a memory-resident shell

and reference modules that
you can pop up as windows to
get more information on com-
mands, a summary of syntax,
examples, or a cross-indexed
list of related topics.

For example, if you forget
the syntax for a command such
as BACKUP, you activate the
shell and press F for Resident
Expert’s FIND command to
pull up a window showing a
synopsis and overview.
There’s also a Related Topic
feature and a Snapshot capa-
bility, which lets you freeze a
window of information and
continue typing.

Reference guides are avail-
able for Borland’s Turbo C
1.0, Turbo Pascal 3.0, and
Turbo Prolog 1.1; the Lattice C
Compiler 3.2; Logitech’s
Modula-2 version 3.0, Mark
Williams’ Let’s C 4.0, and
Microsoft C. A PC Program-
mer’s Guide is also available.

The program is a termi-
nate-and-stay-resident utility
that runs on the IBM PC,

XT, AT, and compatibles. It
uses 49K bytes of RAM and

is compatible with other TSRs,
according to Santa Rita. Each
reference database uses 110 to
500K bytes of RAM.

Price: $19 for the shell,

which includes MS-DOS and

PC-DOS guides; prices of
other guides range from $19.95
to $39.95.

Contact: Santa Rita Soft-
ware, 1000 East 14th St., Suite
365, Plano, TX 75074, (214)
727-9217.

Inquiry 798.

Freehand Drawing
on the Mac

Idus Corp. acquired the

rights to FreeHand from
Altsys Corp. in August 1987
and plans to release the product
early this year.

FreeHand is a drawing pro-
gram that lets you create or
trace graphics with basic
drawing tools or advanced line-
and Bézier-curve tools. You
can manipulate objects and text
using special-effects features
such as graduated fills of text
and objects; the ability to
scale, rotate, reflect, and skew
objects and text; and the
ability to define beginning and
ending colors for graduated
fills. Drawing tools include
lines, rectangles, rounded
rectangles, and ellipses. Post-
Script line and curve tools are
also included.

Text-handling capabilities
include the ability to bend or
shape a line of text along a
baseline that you define. Auto-
matic or manual kerning is

available, as well as variable
letter and word spacing and
variable line spacing.

When you’'re in preview
mode, FreeHand lets you edit.
You have nine levels of mag-
nification for viewing work on
the screen. There are undo
and redo options for the last
eight actions you’ve per-
formed. Other editing features
include group/ungroup and
lock/unlock commands, auto-
matic alignment of objects
and text, snap-to grids, rulers
with measurements in incre-
ments you define, an on-screen
information bar that shows
you changes in mathematical
increments, and the ability to
break up rectangles and ellip-
ses into separate paths.

FreeHand allows you to
display up to 256 colors on
your Mac II color monitor.
The program also has a color-
separation capability for the
four process colors, spot color
separations, or a combination
of the two. You can also spec-
ify color screen percentages
for printing color tints.

FreeHand can import and
export files saved in Encapsu-
lated PostScript, and you can
also open and edit graphics
files created in Adobe Illus-
trator. The program also sup-
ports Clipboard images, which
you can bring in as traceable
background elements.

FreeHand runs on the Mac
Plus, SE, or II with two 800K-
byte floppy disk drives or a
hard disk drive, and any Post-
Script-compatible output
device.

Price: $495.

Contact: Aldus Corp., 411
First Ave. S, Suite 200,
Seattle, WA 98104, (206)
628-2375.

Inquiry 799.

Quips and Quotes

alinon’s quipster, called

Off-The-Wall, generates
one-liners from a library of
over 70 patterns and a dictio-
nary. You can add your own
phrases to the library and con-
trol the placement of nouns,
adjectives, adverbs, and verbs.

Off-The-Wall runs on the
IBM PC and compatibles with
at least 256K bytes of RAM
and MS-DOS or PC-DOS 2.0
or higher.

Price: $29.

Contact: Salinon Corp.,
7430 Greenville Ave., Dallas.
TX 75231, (214) 692-9091.
Inquiry 800.

A Print Spooler with
Sideways Capabilities

uet is a memory-resi-

dent print spooler that
performs standard functions
such as queuing and back-
ground printing of jobs. It
also prints sideways and can
print 1-2-3 or Symphony
spreadsheet files.

Duet can intercept all out-
put sent to the printer by other
programs and put it on its
print queue. You can reorder.
delete, and schedule print
jobs for a certain time of day,
or put them on indefinite
hold. Duet can automatically
write the print queue and the
spooled files out to disk, so if
the power goes down, you
won't lose your print jobs.

With sideways printing you
have the choice of 12 pre-
defined font sizes, ranging
from 19 by 10 pixels to 9 by 6
pixels. A font generator is in-
cluded that lets you customize
the sideprint fonts or build
your own fonts. Duet comes in
four configurations: The larg-
est version has both sideways
printing and spreadsheet de-
coding; another version has
sideprinting only; a third ver-
sion has spreadsheet decoding
only; and the last version is
without sideprinting or spread-
sheet decoding. All four have
normal spooling operations.

Duet runs on the IBM PC,
XT, AT, and compatibles with
at least 256K bytes of RAM.
Price: $89.95.

Contact: Consumers Soft-
ware Inc., 736 Chestnut St.,
Santa Cruz, CA 95060, (408)
426-7311.

Inquiry 801.
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16 color UGA Support

Snooth Comnand

Grid Command

3 & 4 Point

aa

EGA PAINT 2005

Additional Features

ENGLISH SPEAKING (NO ICONS)

FULL-SCREEN EDITING

DYNAMIC ZOOM (4X or 8X magnification)
EXTENSIVE AIRBRUSH COMTROLS

SMALL COMMAND (reduces files 50 to 90x)
AUTOMATIC PAN (page mode)

AUTOMATIC COLOR SMOOTHER MODE

SOPHISTICATED SLIDE SHOM (w/dissolve—maker)
XLATE UTILITY (translate between resolutions)

34 FONTS (with over 25 control combinations)

Dual Brush Modes

Airbrush Command

One Picture Is Worth A Thousand Words!

Step up to state-of-the-art in EGA graphics generation technology. Our 2005 version is not just
another paint program or another version of the “same old thing?” EGA PAINT 2005 is a
complete restructuring of our 2001 program (itself the recipient of the PC TECH JOURNAL
award for excellence in program design). We believe the end-user comes first and instead of
merely patching on more features (as all the others do) we went to a whole new (much easier and
faster) way to create truly startling business presentations & EGA color illustrations. Take
another look at some of our features (some of which are available only on programs costing
hundreds more) and decide for yourself.

All this and more for just:

Also available from RIX:

EGA SCREEN ENHANCER

This easy to install device enables older EGA cards to utilize

$99.00

ORDER NOW!
in CA - (800) 233-5983 out CA (800) 345-9059

EGA PAINT 2005 in 640x480 & 752x410 resolution modes.
Our ESE comes complete with a special test pattern diskette
for only $49.95 (+ $5.00 for shipping and handling).

18552 MacArthur Bl. Suite 375, Irvine, CA 92715

Circle 499 on Reader Service Card (DEALERS: 500)
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WHAT’S NEW

REGIONAL SECTION

METRO NEW YORK ¢ NEW ENGLAND

VGA and MCGA cards and

Mac Version of

Labtech Notebook allows you to create HPGL
and PostScript files. It is also
L abtech Notebook enables compatible with Ventura Pub-
you to set up your Macin- lisher and PageMaker.

With Graph-in-the-Box
2.0, you can create column,
stacked column, bar, clus-
tered bar, line, step, filled
step, scatter, pie, and mixed
charts. Ten line types, 10 fill
patterns, and explodable pie
sections are options.

Version 2.0 features batch-
printing capabilities that allow
you to specify the order and

tosh with muitiple channels
that gather data samples from
and send control information
to attached instruments.
Labtech Notebook provides
real-time mathematical, statis-
tical, and signal-processing
calculations; data replay; and Tews
background data collection. el .
The program supports connec-

. e sampil
tions to analog, digital, ther-

Slage

mocouple, RTD, strain and stert/! number of copies of printouts.

pressure gauges, resistance, 4 You can also produce batch

and other device inputs. Labtech Notebook: data acquisition for the Mac. displays that result in an on-
The program runs on Mac- screen slide show.

intoshes with a data-acquisition The program now supports

interface board or a data- Contact: Laboratory Tech- Graph-in-the-Box 2.0 full-page printouts, has file-

acquisition system connected nologies Corp., 400 Research merge capabilities that allow

to your Mac via the RS-422 Dr., Wilmington, MA he new version of this you to combine data from more

port. 01887, (617) 657-5400. popular memory-resident  than one file onto one chart,

Price: $995. Inquiry 819. graphics program supports continued

BERKELEY HEIGHTS, NJ “OUR SERVICE MAKES THE DIFFERENCE” NEW PROVIDENCE, NJ

z 20 D2"-AT® COMPATIBLE E
g LEADING EDGE® | [MONTH|/ s———— z
. Model “D”® WARRANTY o QRS MODEL D2™ 10 MHz 286 m
< SYSTEMS WITH MONITOR SYSTEMS WITH MONITOR 8
= :
:§ | DUAL $995 - 30 Meg $1995 L
z 30 Meg $1395 ‘ = HIGH SPEED 65 Meg $2495 | P8
x
o ® ]
*q  LE MoDEMS IBM COMPA'“BLE COMPUTERS o
!: 12008 $149 IBM & AT are registered trademarks of International Business Machines Corp. Leading Edge, Model "D” and Triangle Logo are registerad m
Bl 2008 8208 e e e Cutte ot oot Cotags L s et Of ol CompaDuors Bt e a
N (o]
4

. Cottage Computers’

“OUR SERVICE MAKES THE DIFFERENCE” 1253 SPRINGFIELD AVE.
NON-SAT 10-6:40 NEW PROVIDENCE, N.J.

vouaTuRs LS (204) 464-8386 o774

© w7 cooel  WE SPECIALIZE IN LEADING EDGE® COMPUTERS
ron QUANTITY PRICES as« ron CORPORATE ACCOUNTS DEPT.
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2.2 Gigabytes of data, an ocean of information,

and you can fit it all on a single VAST Cassette.

The VAST Device from Emerald Systems responds to
your need for extremely large capacity net-
work fileserver backup. Large data volumes of
250 MBytes to 2.2 Gigabytes are now avail-
able on your desktop. '

Imagine: 2.2 Gigabytes of storageisequiva- 1
lent to the amount of data stored on over 6200
floppies or the text on 1 million sheets of paper.
Designed with the NetWare operating system in
mind, the VAST Device is used with our ASP™
backup and restore software which has been tested and
approved by Novell and supports Advanced NetWare 286
versions 2.0a and 2.1 The VAST Device maximizes the
functionality of distributed networking environments by
providing unattended operation coupled with a very fast data
transfer rate.

In your LAN, DOS or XENIX® environment, the award-winning
VAST Device offers: The lowest cost per MByte of any storage
media — $.02 per MByte! e Highly regarded ASP software, for
easy installation, unattended backup, password protection and
menus with your choice of a variety of backup and restore

techniques. ® Non-Obsolescence:

An end to time-consuming,
expensive multiple carridge
backup sessions. The VAST Device
accommodates your growing

e
Fa e

network. e Applications that span all
indusiries: backup, data aquisition,
data distribution, graphics storage,
archiving, CAD/CAM, desktop
publishing, and a viable aiternative to
CD-ROM.
The complete line of Emerald
Systems tape storage subsystems offer
you the most choices,
from 1/8” cassette and 1/4”

cartridge subsystems to 1/2*

mag-tape subsystems for PC to

mainframe interchange, to the

new VAST Device. In total, your

alternatives span 60 MBytes to

2.2 GBytes!

Call today for a FREE full-

color catalog: the complete

line of Emerald Systems

products, accessories

and services.

'@ Emerald Systems

4757 Morena Blvd./San Diego, CA 92117/Telex: 323458 EMERSYS/FAX: (619) 483-2864
VAST, ASP are trademarks of Emerald Systems Corporation. NetWare is a trademark of Novell, Inc. XENIX is a registered trademark of Microsoft Corporation.

Circle 489 on Reader Service Card (DEALERS: 490)
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WHAT'S NEW

METRO NEW YORK

* NEW ENGLAND

and programming hooks that
allow you to integrate the
program with in-house
applications.
Graph-in-the-Box version
2.0 runs on the IBM PC, XT,
AT, and compatibles with
MS-DOS or PC-DOS 2.0 or
higher and takes up 128K
bytes of RAM. It also runs on
IBM PS/2 computers. It is
available on either 5%- or
3'%-inch floppy disks.
Price: $99.95.
Contact: New England Soft-
ware Inc., Greenwich Office
Park 3, Greenwich, CT
06831, (800) 633-2252; in
Connecticut, (203) 625-0062.
Inquiry 820.

Integrated and
Inexpensive

E ight-in-One is a low-cost
integrated program that
provides word-processing,
spreadsheet, database manage-

ment, communications, out-
lining, spelling-checker, and
desk-accessory modules.

The desk-accessory mod-
ule enables you to keep track of
appointments, find the cur-
rent time in any time zone, and
create a to-do list. An address
book is also included.

The WYSIWYG (what you
see is what you get) word-pro-
cessing module features
headers and footers, automatic
table-of-contents generation,
and a 100,000-word spelling
checker.

The spreadsheet enables
you to import and export Lotus
1-2-3-compatible files. It in-
cludes 30 mathematical func-
tions and supports worksheets
with up to 30,000 rows and
10,000 columns.

The database management
module can read and write
dBASE III-compatible files.
You can search on any field
and create reports. It sup-
ports up to 10,000 records with

up to 4000 characters per
record.

With Eight-in-One you can
also create bar charts and point
and line graphs.

Eight-in-One runs on the
IBM PC and compatibles with
MS-DOS or PC-DOS 2.1 or
higher with 384K bytes of
RAM. A graphics card is re-
quired to utilize the graphics
module.

Price: $59.95.

Contact: Spinnaker Software
Corp., One Kendall Square,
Cambridge, MA 02139,

(800) 826-0706; in Massachu-
setts, (617) 494-1200.
Inquiry 821.

How Man
Records Can You Fit
in a Nutshell?

utshell Plus is a relation-

al database management
program that supports an un-
limited number of records per

file. You can have up to
60,000 fields per record with
up to 15 million characters in
a field.

The program enables you
to create up to 20 links between
files; each file can have up to
20 field pairs. You can produce
macros, print to screen, and
read Nutshell files. Field types
include text, number, date,
numeric and date calculations,
and summary. Up to 50 sort
levels are provided.

Nutshell Plus runs on the
IBM PC, XT, AT, and compat-
ibles with MS-DOS or PC-
DOS 2.0 or higher with 384K
bytes of RAM. It also runs on
IBM PS/2s and comes on both
5%- and 3'%-inch floppy
disks.

Price: $295.

Contact: Canterbury Interna-
tional Inc., Ashland Technol-
ogy Centre, 200 Homer
Ave., Ashland, MA 01721,
(617) 881-7404.

Inquiry 822.

INTRODUCTORY OFFER

2400 bps UPGRADABLE MODEM
At the Lowest Possible Price

DATA 24 PC - HALF CARD
INTERNAL for PC/XT/AT and
Compatibles — Also PS 2/30

e 2400/1200/300 bps

Fully Hayes® Compatible Dialing
UNIX/XENIX Compatible
Optional MNP® Class 4
Upgradable to 4800 bps
External Switch Configuration

T

88NE4 BYTE * MARCH 1988

INTERBUSINESS CORPORATION

160-A Lexington Drive
Buffalo Grove, IL 60089
(312) 459-8866 1-800-433-8145 Fax (312) 459-8418

Hayes® is a registered trademark of Hayes Microcomputer Co.
MNP® is a registered trademark of Microcom, Inc

fRE

With Purchase of
Software
for $149
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INDEPENDENT STORE IN NYC DEDICATED

T0 IEM PC SOFTWARE AND PERIPHERALS ONLY

If We Don’t Have It, it's Probably Not Worth Having.

STORE HOURS: 9:00 A.M.-5:30 P.M. E.S.T. MON.-FRI.
SATURDAYS: 10:00 A.M.-4:00 P.M.
Terms, Conditions and Prices May Differ In Our Store.
CORPORATE ACCOUNTS WELCOMED.

PC LINK, CORP. 29 WEST 38TH STREET. 2ND FL., NEW YORK, NY 10018

caLL TOLL FREE 1-800-221-0343

FOR ORDERS ONLY

All prices listed in this ad are effective Mar. 1-31,
1988. All Brands are Registered Trademarks.
IBM is a Registered Trademark of IBM Corp.

IN NEW YORK CALLI 2|2 730-8036

R ORDERS & INQUIRIE

THIS MONTH’S SPECIALS—MARCH 1ST through 31ST.

MERIDIAN SOFWARE.
CARBON COPY PLUS ...

MICRO PRO.
9.00 WORDSTAR 2000 REL.3

Z SOFT.
...... 189.00 PUBLISHERS PAINTBRUSH .....159.00 AUTOSKETCH ENHANCED ......69.00

BUSINESS SOFTWARE

ANSA PARADOX V 2.0........cccereveviremsrannsines
ASHTON-TATE

dBASE Il PLUS LI ....................
MULTIMATE ADVANTAGE Il ..
BORLAND INT.

EUREKA
PROLOG LI
SIDEKICK PLUS .........cccoooviiiiineninnnnes

TURBO PASCAL 4.0 ........ccoooovnmincnnnnne
QUATTRO
SPRINT
CHIPSOFT TURBO TAX PERSONAL ......
CLEAR SOFT. CLEAR (CHART dBASE CODE)
CONSENTRIC DATA

R & R REPORT WRITERFOR DBASE Il +
CROSSTALK COMMUNICATIONS
CROSSTALK MK 4
CROSSTALK XV13.6 ..
REMOTE 1.3
FOX SOFTWARE

FOX BASE PLUS V 2.0..........
FOX BASE + MULTIUSER ...
GREAT PLAINS ACCOUNTIN
JAVEUN SOFT. JAVELIN
LIFETREE SOFT. VOLKSWRITER 3 ..........
LOTUS DEV. CORP

LOTUS 1-2-3(SOLD IN OUR STORE) .........
MANUSCRIPT(SOLD IN OUR STORE) ......
SYMPHONY (SOLD IN OUR STORE) ........
MECA MANAGING YOUR MONEY 4.0 .......
MICRO PRO
WORDSTAR 2000+ REL.3 ........ccoeovummrnn
WORDSTAR 2000 + REL.3 LEGAL VERSION
WORDSTAR PROFESSIONAL REL4 .........
MICROSOFT
CHART V 3.0
C COMPILER
FORTRAN COMPILER
MACRO ASSEMBLER
EXCEL
PROJECT
QUICK BASIC

WINDOWS 386
WORD VERSION 4.0 ...........ocoovuiiiiiriinnns
WORKS
MIGENT
ABILITY
ENRICH
MONOGRAM DOLLARS & SENSE .............
NANTUCKET CLIPPER
OWL INT. GUIDE ..............

SBT ACCOUNTING SOFTWARE (SOLD IN STORE)
SSC SOFTWARE BRIDGE .............ccocoeen..
STSC
APL*PLUS V 7.0,
POCKET APL
STATGRAPHICS
SOPHCO
PROTEC (HARD DISK PROTECTION) .....
SOFTWARE GROUP ENABLEV 2.0..........
SOFTWARE PUBLISHING

HARVARD TOTAL PROJECT MANAGERI
P.F.S. GRAPH/PLAN
FIRST CHOIC|
PROFESSIONAL FILE/PLAN ...
PROFESSIONAL WRITE
WALLSOFT

THE Ul PROGRAMMER
THE DOCUMENTOR
WORDPERFECT CORP
WORDPERFECT VA4.2.......cooooviiiinns
WORDTECH SYSTEMS

DBXL

QUICK SILVER DIAMOND ...
XYQUEST XY WRITE Il + ...

459.00

CALL
CALL

99.00

-
[23
o

-

896%85888

228 B
8 88 88888 88 §88 8-8888888 8

82388 28

2 58

GRAPHIC & DESK TOP PUBLISHING

ALDUS PAGE MAKER .............ccoovocorermnnnn, CALL
AUTODESK AUTOSKETCH ENHANCED ... 69.00
ASHTON TATE

CHART/DIAGRAM/SIGN MASTER .......... CALL

LOTUS DEV. FRE LANCE+&)LD INSTORE) CALL
MICROGRAFX WINDOWS DI 229.00
SOFTWARE PUBLISHING
PRESENTATION GRAPHICS ......................
XEROX VENTURA DESKTOP PUBLISHER
Z SOFT. PC PAINTBRUSH +

UTILITIES

CORE INT. CORE FAST.
EXECUSYSTEMS XTREE ..

FIFTH GENERATION FAST BACK+ .
FUNK SOFT. SIDEWAYS3.2......
MICROSOFT LEARNING DOS
NORTON UTILITIES V4.0 ..........
NORTON UTILITIES ADVANCED 4.0
REVOLUTION CRUISE CONTROL
SIM/SCH TYPING TUTORIV ...
SOFT CRAFT FANCY FONT ...
SOFT CRAFT LASER FONT ....
SOFTLOGIC DISK OPTIMIZER ..
TRAVELING SOFT, LAP-LINK ....... 5
WHITE CRANE BROOKLYN BRIDGE ........

GRAPHIC TABLETS,KEVBOARDS,MICE
DATA DESK TURBO KEYBOARD .............
LOGITECH C7? MOUSE ............ 79.
LOGITECH C7 MOUSE + PC PAINTBRUSH +169.00
LOGITECH C7 MOUSE + PC PAINTBRUSH  99.00

119.00

Bs
28

BREEBEREBEH

888 33338888888

LOGITECH C7 MOUSE +PAINT +CAD ...... 149.00
LOGITECH C7 PUBLISHERS MOUSE....... 119.00
MICROSOFT SERIAL OR BUS MOUSE ... 105.00
PRINTERS
BROTHER TWINRITERS ...............c......... CALL
BROTHER M-1709 240 CPS PAR/SER CALL
BROTHER HR-20 20CPS DAISY 359.00
BROTHER HR40 DAISY .. 589,00
EPSON FX-86/FX-286E .... CALL
HEWLET-PACKARD LASE CALL
OKIDATA 192 PLUS ... 399.00
OKIDATA 193 PLUS ... 559,00
OKIDATA 292 519,00
OKIDATA 293 699,00
OQUTPUT TECH OT-850XL 850 CPS CALL
TOSHIBA P35| MODEL SX .. 5.00
TOSHIBA P32iSL 549,00

HP LASER ACCESORIES

BITSTREAM FONTWARE (SOFT FONTS).  CALL

HEWLETT-PACKARD
FONT CARTRIDGES
A.C.D,E,G,H,) EA 129.00
BFJK.L.MNPOTUVWXY)EA 219.00
R.Z) EA. 295.00
OF T FONTS EA 169.00

MEMORY FOR LASERJET il ONLY
IMB/2MB/4MB MEMORY BOARDS ......... CALL

MONITORS
AMDEK 1280 MONITOR .... 739.00
AMDEK 410A MONITOR .. 189.00
PGS MAX-12 (MONO MONITOR) 189.00
N E C JCI40I MULTISYNC EGA CALL
SONY CPD-1302/CPD-1303 MULTISCAN EGA  CALL
WYSE 700 I280X800 HI RES. MONITOR ... 789.00

EXPANSION BOARDS

CALL
256K I50NS RAM CHIPS . CALL

AST SIXPAK PREMIUM 256 C/S/P 209.00
DCA IRMA BOAR 799.00
HERCULES MONO. GRAPHICS PLU 199.00
INTEL ABOVE BOARD PS/286 512K .......

TALL TREE JRAM-3 OK (TO 2MB) . @
VIDEO 7 VEGA DELUX ...........ccovviirnas

AUTODESK.
DISKDRIVES
1 OMEGA 20MB BETA Il INT. DRIVE......... 959.00
| OMEGA TRI/PAK CARTRIDGES OMB ... 179.00
MINISCRIBE 70MB HARD DISK FORAT .. 859.00
MINISCRIBE 40MB HARD DISK FORAT .. 629.00
PLUS DEV. 20MB HARD CARD 49MS 609.

SEAGATE ST-225 20MB WITH W/D .
SEAGATE ST-251-1 40MB FOR A .
SYSGEN QIC FILE 60 EXT.BACKUP... ... .
SYSGEN SMARTIMAGE 60 EXT. BACKUP.
TOSHIBA 3 1/2° 1

TOSHIBA ND-040 I/2 HT. 360KB ..
TOSHIBA ND-04DE-G 360KB FOR AT ..
TOSHIBA ND-0BDE-G |.2MB FOR AT

MODEMS

HAYES SMARTMODEM 2400
HAYES SMARTMODEM 1200 ...
HAYES (2008 + SMARTCOM 1Ii .
HAYES 2400B + SMARTCOM II
MIGENT 1200 POCKET MODEM ....

DISKETTES

DYSAN HIGH DENSITY FOR PC/AT .......
DYSAN DS/DD DISKETTES .......
3 M HIGH DENSITY FOR PC/AT .
3M31/2°DS/DSI135TPI ...........
3 M 31/2° HIGH DERSITY EOR PS/2....
XIDEX DS/DD DISKETTES .....................

ACCESORIES

CURTIS SYSTEM STAND ...
CURTIS MONO CABLE ...
CURTIS KEYBOARD CABL
CURTIS DISPLAY PEDESTAL ....
CURTIS RUBY SURGE PROTECT
DYSAN ANTI-GLARE SCREEN ...............
KALMAR TEAKWOOD 100 DISK FILER ...
KENSINGTON MASTER PIECE ..............
MICROCOMPUTER KEYBOARD DRAWER
PC COOUING TURBO COOL FOR PC/XT
SMA PC DOCUMATE TEMPLETS ............
TRI MAG 135 WATTS POWER PC/XT .....
TRI MAG 150 WATTS POWER PC/XT .....
TRIPP LITE BCIOOO I00OW UPS ............. 1

NETWORKING

SERVER TECHNOLOGY

EASYLAN STARTER KITFOR2 PC'S........
EASYLAN EXPANSION KIT FORI PC'S.... 99.00
SCANNERS & FACSIMILE

penERs  RB3RE

888888 88888

N
-

883888888888838

o=

BROTHER PERSONAL FAX-100 .... 895.00
DEST PC SCAN PLUS CALL
COMPUTERS

TOSHIBA

TI000 512KB ONE 3 | 2‘ D/D 4 77MHz .. CALL
TI0O + 640KB TWO 31/2° D/D ........... CALL
TI200 IMBKB 20MB H ON 3 1/2° D/D . CALL
TSIgOJZO 640KB ONE 3 1/2°, 20MB H CALL
PC 286 1.2MB D D 640KB 6/8 MHZ CPU,

10+-KEY KEYBO, S 3l CALL
PC 386 (I6MHZ ZERO WAIT-STATES IMB
RAM,1.2MB D/D,KEYBOARD,MS DOS 3.2

(8MHz) MODE, SERIAL/PARALLEL PORT... CALL
HAUPPAUGE COMPUTER WORKS.

80386-16MHz REPLACES 1BM/XT MOTHER
BOARD. IMB RAM, FIVE 8-BI SHORT),

216 BIT, I-32 BIT SLOTS & SOCKET FOR 80387.

WORKS WITH MOST PRESENT HARDWARE
INCLUDING HARD/FLOPPY DISKS DRIVES &
KEYBOARD. 0S/2, -2-3 (v2.01), dBASE,
AUTOCAD,VENTURA, WINDOWS & OTHER
MAJOR SOFTWARE COMPATIBLE .......... 1395.00

THIS AD WAS PREPARED USING
XEROX VENTURA DESKTOP PUBLISHER
AND PRINTED WITH
HEWLETT-PACKARD LASER JET SERIES Il

-TERMS AND CONDITIONS.

We reserve the right to repair, replace or return to manufacturer for repair, all goods acknowledged faulty or damaged on receipt by customer. Customer Must Call For Return Authorizstion
Number Before Returning Any Goods. Prompt attention will be given to all damaged and faulty returmed goods Any goods retumed for credit are subject to 20% restocking charge, plus

shipping charge. No Returmns For Credit On Any Software.Customer must deal directly with the uf

it the

finds any false claims made by the manufacturer. All

goods are shipped VIA U.P.S. ONLY. Shipping charges are 2% of the total purchase price or $3.00, whichever is greater. Please call for shipping charges on Printers & Accesories. C.0.D. are
shipped for Cash or Cashier's Check Only. Max $1500.00. Please allow 7 to 10 working days for personal or corporate checks to clear. To expedite shipping send money order or cashler's
check, or charge to your VISA OR MASTERCARD. WE DO NOT Add a Service Charge For Credit Card Usage. PRICES SUBJECT TO CHANGE WITHOUT NOTICE. NOT BESPONSIBLE FOR
TYPOGRAPHICAL ERROAS.
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Arabic € Cwe nave just finished ¢Ca representative of 44 Although its most

) our first Multi-Lingual the Vatican. The goven- impressive feature is its
Aramaic Scholar™ produced job ment of India. An intelli- ability to handle several
. — a service manual in gence officer who docu- languages at once (for
Armenian Russian for SAAB Marine ments the debriefing of example combining left
Bul garian Electronics. The result spies. The Wall Street to-right and right-to-left
was quite good and the Journal’s Moscow re- text in a single sentence),
Bengali customer is satisfied. porter. A biblical scholar the package does every-
It seems we cut his in lowa. What members thing you would expect
Custom costs some 30%.) ) of this eclectic group all a medium-power word
Teknisk Sprickservice. Sweden have in common is the processor to do and offers
Devanagari need to speak several quite a few extras. Phone
i languages. That inescap- support is good. Highly
English able fact brought them all recommended.
l . . to Gamma Productions . .. , , Gorernment Gomputer Newes
Ethloplan PC World
European

« SOFTWARE THAT SPEAKS
YOUR LANGUAGE

Gujarati

Multi-Lingual Scholar’" a single software program for wordprocessing
Hebrew and high quality printing with multiple languages in the same
document. Supports on-screen foreign characters, with accents and
vowel points, with no computer hardware modifications. Arabic, Farsi
Latin and Hebrew edit right to left, and the
Arabic characters change shape
automatically as you type, depending
on position. And a powerful font

Hungarian

Phoenician

. Phonetics

Polish editor lets you design your own
. o a7 o o characters as well as customize the
Russian ‘“"‘;‘fﬁ‘ apport ov“;:;‘ e keyboard layouts.
. ) paser 3t N riac
Sansk[‘][ : Op\\ona\ \\‘% ‘;’ 1 :\\\L (\\i\‘ l
aharic. il v
Scandinavi P\\“ st anct ,\‘\ ) same A ‘\“ \;,\ ¢ beet - =
candinavian o OB (e and I ppies ll -ll“ “al
ke €T T ord
Syriac e "\c: v shs
Tamil S =,
Ugaritic a product of Gamma Productions, Inc.
- 710 Wilshire Blvd., Suite 609,
Ukralnlan Santa Monica, CA 90401
(213) 394-8022
Urdu Tix: 510 600 8273 Gamma Pro SNM
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With Map 0, All These Ways To Map Your Data...For S750*

[T e ——— e

Database. For any point, call tothe  Label Points. Pick any fieldin your ~ Boundaries. Town, county, zip

Pin Map. Mapinfo can find

addresses and plot your entire screen all the data behind the point.  database to label points. available. Or draw your own —e.qg.,
database on maps with detailed You specify the fields. Or use sales territories — and display the
street information. dBASE Il files. data within the boundaries.

Thematic. Shade boundaries — Magnify. As close as 52 ft. across  Ultra Dense. For multiple occur- Zoom Out. As far as 5,000 miles!

ours or yours — based on fields you the screen. For dense databases rences at a single point, displaya  See your data across your city or
select from your database, o the or to see details. count of all the records behind the  the entire U.S.

number of points found inside the point.

boundaries.

The U.S. Assign data to state Counties By State. The boundaries  Highways. Overlay on local, state, By Town. Display your data by town

boundaries. States may be auto- are already available. Simply load or national maps all state, national  or boundary. Ideal for charting
matically shaded based on data your existing data. or interstate highways. territories and analyzing sales data.
within.

No matter what your
application, if you need to
display information on a
map, Maplnfo can do it. In
more ways than you've
imagined possible

onaPC.

Runs on IBM PC or 100% Highlighted Streets. Gives a nice, Customized Graphics. Add your own  Draw Your Own. From floor plans
compatibles, with 640K memory, ~ Clean appearance to your maps for titles, legends, and text. 10 organization charts, use Mapinfo
a hard disk, and graphics capability. ~ formal display. for visual database applications.

*Mapinfo costs $750 for the software
system. Maps for hundreds of metropolitan

areas across the U.S., complete with street M a ‘ :o r
names and addresses are also available ]

starting from $250. Maps of individual states

with county lines, highways, or every town 200 Broadway, Troy, NY 12180
also available, starting from $95.

_ . To order, call 1-800-FASTMAP (that’s 1-800-327-8627)
o, GBASE W' ek of Ashr In New York State, call 1-518-274-8673 (Telex 371-5584)
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SYSTEM INCLUDES:
* 3.5” 720KB DRIVE
¢ 5.25” 1.2MB DRIVE
¢ 20MB HARD DISK
* 1200/300 INTERNAL MODEM

e PARALLEL/SERIAL/GAME PORT

¢ REAL TIME CLOCK/CALENDAR

80286-12 CPU Multi-Spec
Runs at 6/8/10/12 MHz
1024K Main Memory
80287 Math Co-Processor
7 Full Expansion Slots
0S/2 Compatible

* 9” EGA OR DUAL SYNC MONITOR

* MODIFIED 84 KEY AT-STYLE
KEYBOARD
¢ RESET AND TURBO SWITCH

* KEYLOCK/DRIVE LED/POWER LED

o WE PROVIDE COMPLETE SYSTEMS — NOT BARE BONES o
SYSTEMS ARE READY TO GO — JUST PLUG IT IN.

Choose From a Full Line of Systems. ..

TRIDATA TURBO 8088 SYSTEMS

© 4.77110 MHz 8088-1 CPU, keyboard or hardware
selectable, math coprocessor socket

* 640K RAM on main board

« 8 Expansion slots

o AT style case with keylock, power on LED,
turbo switch and LED

* 150W power supply (110/220 V)

* Enhanced AT style keyboard

* Multi /0 card includes 1 paraliel port, 1
serial port (2nd serial port optional), 1
game port, 1 real time clock, calendar, bat-
tery backup, 2 floppy drive controller

2 hard drive controller

* 360KB DS/DD floppy drive

© 20 MB hard drive

* Monochrome Graphics Adapter (compatible
with Hercules Graphics Adapter) with
paraliel port

* High resolution monochrome monitor

 Full 1BM PC/XT compatibility

© 2.1 times faster than PC, XT
PRICE: $995.00

TRIDATA TURBO 286 SYSTEMS

* 6/10 MHz 80286-10 CPU, Ov1 wait state,
keyboard or hardware selectable, math
coprocessor socket, real time clock, calen-
dar, battery backup

* 1024K RAM on main board

8 Expansion slots, 6 16-bit, 2 8-bit slots

© AT style case with keylock, power on LED,
turbo LED, reset button

* 200W power supply (110/220 V)

 Enhanced AT style keyboard

© Multi /0 card includes 1 parallel port, 1
serial port (2nd serial port optional), 1
game port

© 2 hard & 2 floppy drive controller

* 1.2 MB Hi-density floppy drive can format
both 1.2MB & 360 KB floppies

® 40 MB Hi-speed hard drive

* Monochrome Graphics Adapter {compatible
with Hercules Graphics Adapter) with
parallel port

* 14" Flat Screen monochrome monitor

o Full IBM AT compatibility

o 7 times faster than PCXT

¢ 05/2 Compatible when OS becomes available
PRICE: $1790.00

19500/3.5: ow
OR

299500/e0 s

FOR OUR 3868 PRICE:

TRIDATA 386 TURBO SYSTEMS

* 6/10 MHz 80386 CPU (20 MHz optional)
keyboard or hardware selectable, 1 Wait
State (0 wait optional), 80287 & 80387
math coprocesser socket, real time clock,
calendar, battery backup, 2 serial, 1 parallel
ports on main board, 16 interrupts, 7 DMA
channels, support up to 16 MB with 32-bit
wide memory bus

* 2 MB RAM memory board

« 8 Expansion slots, 2 32-bit, 4 16-bit, 2 8-bit
slots

o AT style case with keylock, power on LED,
turbo LED, reset button

* 200W power supply (110/220 V)

» Enhanced AT style keyboard

¢ 2 hard & 2 floppy drive controller

* 1.2 MB Hi-density floppy drive can format
both 1.2MB & 360 KB floppies

© 40 MB Hi-speed hard drive

* Monochrome Graphics Adapter (compatible
with Hercules Graphics Adapter) with
parallel port

* 14" Flat Screen monochrome monitor

« Full IBM AT compatibility

* 9 times faster than PC, XT

* 0S/2 Compatible when 0S becomes available
PRICE: $2995.00

FREE $70.00 Nylon Carrying Case
with Purchase

* YOUR ORDER SHIPPED WITHIN 24 HRS e
* ONE YEAR WARRANTY AND 24 HRS REPAIR SERVICE o
* MONEY BACK GUARANTEE" »

Prices quoted are for cash.
We accept M/C and VISA

*Notice must be filed with us within 21 days of

receipt

Prices, terms and conditions are subject
change wh notice

Not responsible for typographical errors

* FOR YOUR
ORDER
o CALL NOW
(617) 655-3434

DIGICOM

TECHNOLOGY CORPORATION

220 W. Central St., Natick, MA 01760 » (617) 655-3434

PC/XT & AT are registered trademarks of International Business Machines. OS/2 is a registered trademark of Microsoft Corp.
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4 GOOD REASONS TO BUY AN

INCOMM upgradable MODEM!

Quantity 1 Quantity 1
5269 299
2400 BAUD SPEED
UPGRADABLE
Industries Only P
Speed Upgradable 2400 baud
modems with Immediate Delivery.
Turbo
2400

Quantity 1 Quantity 1

$369 2400 BAUD WITH $399

ERROR
GCORRECGTION

The first Upgrade featuring
MNP® Level 4 Error

R %
’ o ‘ 3 q . <<
Rainbow a i Correction. Turbo
PC 2400 EC " 2400 EC

Quantity 1 Quantity 1

’,/ $469 4800 BAUD sPeeD 490

UPGRADABLE WITH
ERROR CORRECTION

The second Upgrade featuring -

> -
MNP® Level 5 Error P i

c . e
orrection. /

Rainbow / - Turbo
PC 4800 4800
Rainbow Quantity 1

gs00 saub with  *999
ERROR CORRECTION

This Upgrade is Only available on v

i ' : the Turbo Series at MNP® Level
7 gt 6 Error Correction. R iy
$7 Turbo
\/ 9600

652 S. Wheeling Rd. Private Label/OEM
Wheeling, L 60090 Requirements Are
312.459.8881 Invited

Call 800‘346'2660 for prices and your nearest stocking dealer

Circle 494 on Reader Service Card MARCH 1988 « BYTE 88NE-9




Circle 497 on Reader Service Card

YOU FOUND IT!

A Reliable Source for Your Computer Supplies. At Budget—Friendly Prices!

piscover the S i

uality magnetic | seowmmcre
e SO

ﬂ media from 3M | QGO

3M Diskettes 24 G
SSDDRH . .......... .$ 69Ea. /// S —

Diskettes DSDDRH........... $ 79Ea.| —7 "7y BN
DSHD96TP! ..... ... . $1.54 Ea. Ve \,J »,\\:\
SSMICRO wuwuswi siassiouriti o $1.05Ea. ; 4 \
Diskettes DSMICRO ................ $1.55 Ea. / Q\ \ y ) \
DSHDMICRO. ............. $4.45Ea S
Sold 10/Box Min.: 50 Disks.

Highland™ diskettes. -

Manufactured to meet Hi 2
your needs. Economical hia;

Diskette backed by 3M's d';genesnd
reputation for quality
and reliability

™
S & H: $4.00, FIRST 100 OR FEWER DISKS; FIRS I I OUCH
$3.00, EACH SUCCEEDING 100 OR FEWER

MINIMUM ORDER: $25.00; S&H. Continen- Computer Protection Pads

tal USA. Foreign Orders, APO/FPQ, please
call. Mi residents add 4% tax. C O.D add

$4.00. payment with case, certified check To keep your computer sane

ti]
_5 or money order. Prices subject to change
Disks 0urs 00N =HOIERIIE, Your touch can drive your computer wild — unless you drain
SSDD ..§ .47 away built-up static charge with the First Touch Static Control
DSDD ..$ .50 Computer Pad. Equipment malfunctions, lost data, circuit failure,
DSHD $1.10 CALL FOR FREE CATALOG | and more can be caused by static charges so small you can't see
. or feel it. Save your computer’s sanity with a touch of First
Touch™ Computer Protection Pads from 3M
Precision Data Products™ EIom. @
P.O. Box 8367, Grand Rapids, M1 49518
Cust. Service & Info.: (616) 452-3457 ¢ FAX: (616) 452-4914 T .
Toll Free Order Lines: M1 1-800-632-2468 ] BROWN @ S&H: $2.00 $ 39 9 5
™ Toll Free Order Lines: Outside M1 1-800-258-0028 — L]

Important TIPS* for BYTE Subscribers:
Receive Product Information 10 Days Earlier!

IDENTIFICATION CARD

g & @

John Sample

785432189

- e

L e

All you need is a touch-tone telephone and your subscriber I.D. number.
See instructions facing the Reader Service Index in the back
of this issue for outrageous time-saving opportunities!

*BYTE's Telephone Inquiry Processing Service
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compP®l 9
ACC aest

5 it is. You won't find software that's easier to use:
& Requires no accounting knowledge

» Completely menu-driven with on-line help

e 93-page fully indexed tutorial manual (on disk)

A Proven Track Record. Hard fo believe the $16 price? Don't
worry. MoneyCounts® has been marketed for three years and
is continually receiving rave reviews. There’s no catch. Thisisa
fully functional system that compares with products selling for
$99 and more.

Same-Day Shipping. Order foday and own MoneyCounts® for
only $16! Add $3 shipping and handling (outside North America
add $7). lowa residents please add 4% sales tax. Send check
or money order payable to Parsons Technology. VISA and
MasterCard orders welcome.

Circle 498 on Reader Service Card

= MONEY |
5= =4 COUNTS"|

Dspt. 8 3 )
|373 Collins Road NE $16 + $3 Shipping |
| Cedar Rapios, 1A 52402 |

| MoneyCounts* requires IBM or compatibie computer |
| with two disk drives (or & hard disk drive). 192k ar more I
memory, DOS 2.0 or fater and printer |

|NomeAA . S ——
|Address L e —————
|ciyisioterzio:
| Phone:

|

|

|

. |
| Check ___ Money Order ___ VISA MasterCard |
|Cord w _ ExpDate_ _ |
—d
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L&W Communications

194 MAIN ST. MARLBORO, MA 01752

CAD—GRAPHICS & ELECTRONIC PUBLISHING
LOW COST SOLUTIONS FOR YOUR IMAGE PROCESSING NEEDS

19 Inch High Resolution Monitors!
See more deteil and reduce eye strain
Prices for 19" monitors start at under
$900 for resolution at 1024 x 1024!
Many are Multisync and VGA compatible.
GRAPHICS CARDS from advanced EGA to
a new frontier into 2048 x 2048 pixels
are here! Call Us For Details!

Microtek scanners will input any

photo or drawing at 300 dots per inch
into your computer, as either a half-tone
or line art. Import these images to your
tavorite desktop publishing software or
use it as a stand alone unit to output
to your laser or dot matrix printer.

An essential tool priced from $1485.00

The Summagraphic digitizer tablets
allow electronic tracing at .001 inch
resolution for any drawing or photos.

Summa Plus 12"x 12" $399.00
Summa MM1812 18"x12"

Summa Mouse (optical) $87.50

LOW COST SOLUTIONS FOR YOUR GRAPHICS HARD COPY NEEDS

HP 7475A..$975.00

6-Pen A/B size Plotter.. WHILE THEY LAST'
HP 7470A 2-Pen "A" plotter $299.00

Let Us Quote a Package
Price For The Best Product
Combination For You
Prices Change

Often for the Better!

CALL US FOR
THE BEST DEAL....

CALL!

88NE-12 BYTE + MARCH 1988

The Mural 'D' size flatbed pltter
will plot media sizes to 25" x 34".
Call for full details! $2195.00

The Blaser II laser printer is
perfect for FULL PAGE graphics at
306 dots per inch. Button selectable
emulation offers almost universal
compatibility at 8 pages per minute.
Blacker fill than others!' $1650.00

Houston Instruments Plotters!!!
F&W offers the complete line of fine drafting plotters including
the multi—~media size DMP—61 at prices too low to quote here.

Attention architects, artists,

designers and publishers!

Our unique experience allows us to offer you the equipment
which will give you a competitive edge !!

Want to Read More? Call Our Dial—Up
Catalog/Bulletin Board (300—2400 baud) at
(617)481—-7222 to Access Our Database !

CREDIT CARDS ACCEPTED!

(617)485—1144

OR VISIT OUR DISPLAY ROOM

WE ARE LOCATED OFF RT. 20

1 MILE EAST OF 1-495 IN

DOWNTOWN MARLBORO, AT THE SIGN OF FARADAY AND WHEATSTONE

Circle 491 on Reader Service Card



SHORT TAKES

BYTE editors offer hands-on views of new products.

A New SideKick

E xperienced SideKick users will feel like kids in a candy
store when they begin using SideKick Plus. The program
is so packed with features that Borland’s biggest problem
may well be convincing current SideKick customers that the
program is in fact a completely new program, not simply an
upgrade of an existing product. Comparing the nearly 400-
page SideKick Plus manual needed to document the program
with the original 86-page SideKick manual underscores this.
SideKick Plus (SK +) has a memory-resident Notepad
(text editor), a Calculator, and an ASCII table. Although
greatly expanded in capabilities, these modules, and many
other SK + features, should be familiar to current SideKick

9:30
18:00 Newting with Mesagers
1038

10y

120y OML Mhillppe

2:0%y

213y -45:98p Vork on Business Flas

users. However, SK + also includes a disk organizer (File
Manager), an outline processor (Outlook), a calendar (Time
Planner), and a full communications package (Phonebook).
The program is modular in that you can customize SK +.

To save on memory and enhance performance, I set up my
version to include only the applications I thought I'd use the
most—File Manager, Notepad, Phonebook, and Calculator.
Using a standard IBM PC with a Plus Hardcard 20, I focused
on those features that I frequently use—the text editor and
communications module.

There were two things that I particularly liked about the
SK + Notepad: the ability to have up to nine windows open at a
time, and the size of the files that you can have in each
window (up to 54K bytes). I loaded nine chapters of a project
I'm currently working on (the largest chapter was 49K
bytes), switched from one chapter to another (by pressing F6),

continued

The Facts:
SideKick Plus
$199

$69.95 for upgrade

354
Mew

, BT Mows b
h  Cowtor-Today Esc-Schadu le

Requirements:

IBM PC, XT, AT, or
compatibles, or IBM PS/2;
DOS 2.0 or higher, 384K

SIDEKICK PLUS COMMAND SUMMARY

File Manager

Directory (for any disk or
path), Search (for files or
text strings within files),
Mark Entries (for further
processing), Copy, De-
lete. Move, Rename, Print,
(change) Attributes, View
(files), Prepare (format)
Disk, Create Directory,
Order (sort directories)

Notepad

File, Reformat, Search,
Block, Insert, Delete, Go
to, Marker, Options, In-
sert Mode, Auto Indent,
Graphics, Hard Tabs,

Margin Release, Right Mar-

gin, File

Outlook (outliner)

Line Spacing, Indent,
Hidden Text, Attached
Notes, Structured Output;
also, all the Notepad's
commands

Phonebook

Search (for entry), Attach
Note, Edit Entry (uses the
Notepad's commands),

Insert Entry, Delete Entry,

Communications (a full
telecommunications mod-
ule), Glossary, Print, Op-
tions, New Phonebook

Borland International bytes of RAM, and a hard
4585 Scotts Valley Dr. disk drive.

Scotts Valley, CA 95066

(408) 438-8400

Inquiry 859.

Time Planner Services

New Book, Search (for an
entry), Insert, Edit (uses
the Notepad's com-
mands), Print, (set) Alarm,
Resolution (set appoint-
ment book’s increments, in
minutes), Begin Day, End
Day, Default Times, Go to

Calculator
Edit Tape, Variables,

Functions, Memory, Block,

Options, Type (of calcula-
tor: Scientific, Business,
Programmer, Formula)

ASCII Table
Control Characters, Edit

Paste Buffer, Paste Options,

Goto

Edit Clipboard (uses the
Notepad's commands),
Window Control, Copy
from, Paste from Clip-
board, Quick Paste, Set-
up, Memory Sizes, Unload
SideKick Plus

Yogon Poetry

A just-for-fun item. In the
beta version we tested, this
command (from the open-
ing menu) called up a
game—a clone of Space
Invaders.
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SHORT TAKES

edited them, and copied and pasted text without any problem.
At the same time, I loaded the same 49K-byte file into
WordStar 3.3, and I found that I could move around the file
faster with Notepad than with WordStar. (Executing a Control-
Q-C to get from the top to the end of the file took SK + about
2 seconds; with WordStar, it took about 9 seconds.)

The system Clipboard made it very easy to cut, copy, and
paste information between SK + applications. A feature called
Quick Paste, which bypasses the Clipboard, let me paste text
directly to the current cursor position in the WordStar file. The
Notepad also uses WordStar-like dot commands and Control-
key sequences to support almost all standard word-processing
features.

The Phonebook is a powerful communications program
that supports background communication, auto-log-on,
scripts, and other advanced features. Its Learn feature was
nice; I easily created a BIX log-on script by turning Learn on,
going through the standard dial-up and log-on sequence, and
turning Learn off. I then edited the script to delete everything
but prompt and response statements before finally activating
it. It worked fine the first time. To test background
communication, I logged onto a remote bulletin board system
and, using XMODEM CRC protocol, downloaded a 7K-byte
file. During the download, I switched back to DOS, loaded

WordStar, created and edited a document, then switched back
to my background downloading. It worked great, and the
complete file was received with no errors. Although back-
ground communication capability uses about 20K extra bytes
of RAM, I know I'll use it a lot.

One SK + feature that users may find troublesome is that
the program is complex and has a confusing array of features
that you can reach from Control-key sequences, function
keys, and menus. You’ll have to decide for yourself if the
complexity of the program is worth the effort; I think it is.

Another feature I found bothersome was the length of time
it takes SK + to appear on the screen—about 4 seconds to load
and another 4 seconds to unload. The reason for the time
delay is the method used to swap resident applications and data
on and off the disk. There are ways to speed up the loading
process, including an installation option that eliminates disk
swapping, the use of a RAM disk or an Above Board, or the
creation of an abbreviated customized version of the program
(my option). Borland also indicated that speed optimization
will continue to be a prime objective.

Overall, I think I'll be one of many dedicated SideKick
users who give up the simplicity of the original program for
the power of SideKick Plus.

—Jonathan Erickson

Lotus’s Outliner/Word Processor

Magnil fcation:

Press P18 for Pew
Tl for Hely

The Facts:

Manuscript 2.0

$495

(Pre-2.0 copies purchased

on or after December 1, 1987
can be upgraded to 2.0

for free. Copies purchased
before that date can be
upgraded for $75.)

Requirements:

Runs on MS-DOS computers
(version 2.0 or higher) with
at least 512K bytes cf RAM,
a hard disk drive, and a 5%-
inch or 3'4-inch (1.44-
megabyte) floppy disk drive;
works with CGA, EGA,

VGA, Hercules Mono-
Lotus Development Corp. chrome, InColor, Toshiba
55 Cambridge Parkway T3100, and Compaq Portable

Cambridge, MA 02142
(617) 577-8500
Inquiry 854.

III displays. Includes
software drivers for most
popular dot-matrix and laser
printers.

9 BYTE *« MARCH 1988

anuscript 2.0 is easier to use, more powerful, and
faster than version 1.0.

Word-processing additions include macros; named text
libraries for rapid insertion of boilerplate copy; multiline
headers and footers; inclusion of Microlytics” Word Finder
thesaurus, with definitions as well as synonyms; a new
spelling checker from SoftArt, and integration of spell-
checking with the editor rather than as an external utility; the
ability to see page breaks while in the editor; sorting of
tables, using any column as the sort key; and automatic saving
of an edit document at predefined time intervals. You can
include Lotus 1-2-3 worksheets in a document by file reference
and update them by command (the latest numbers from a
worksheet are read into the document).

Formatting and printing the six-page sample document,
which contained three graphs, two equations, and two tables,
took 59 seconds with version 1.0, while a prerelease version
of 2.0 took 47 seconds. The final version will be still faster,
according to Lotus. (Lotus reports it plans to ship Manu-
script 2.0 in the first quarter of this year.)

Previewing is also faster in version 2.0, thanks to an
intermediate storage format for graphics images and changes in
the product’s overall memory management scheme. The edit
document now remains in memory while the editor, print
formatter, and previewer are swapped in and out.

Manuscript 2.0 also includes some major enhancements
and new features in the area of page layout and format:
winding columns of text (one to nine columns); financial
tabs, so numbers are properly aligned even when followed by
symbols such as percent and minus signs; named blocks; full
user control of parameters for hyphenation and microjustifica-
tion; and logic for page and column breaks.

I think Manuscript 2.0 should have broad appeal as a com-
plete editing and layout system for large documents. It looks like
a workable alternative to the traditional approach of using
typesetting and layout services to create printable documents.

—George A. Stewart
continued



OCR SCANNING

Our "SCANNING CONNECTION™
system can be used to read
your paper documents into a PC.
Pictures and graphs can be
scanned and saved in various
file formats for use by many
word processing and desktop
publishing systems. Text images
can be converted to character
text for use with most word
processing and typesetting
systems. Images can be sent
over telephone lines to another
PC or a facsimile machine.

We have developed a special
controller card for high speed
compression of images and for
character recognition. Books,
magazines, newsprint, reports
and typed documents can be
read by our OCR software. The
software can be trained to
recognize almost any font style.
System prices including scanner
and software start at $1795.

Circle 313

‘UOIN” FLAGENG for vendor
support on BIX!

i

—

9-TRACK TAPE

With our “TAPE CONNECTION"
system you can read and write
most 1/2" 9-Track magnetic
tapes using your PC. Tapes can
be 800, 1600, or 6250. Our file
transfer software can process
ANSI labeled tapes from most
computer systems including
DEC, HP, HONEYWELL, and IBM.
Large files from multivolume
tape reels can be transferred to
a disk at rates up to 5 MB/min.
Software is provided to use the
system for backup of the hard
disk on your PC.

With more than twenty years
experience in working with
tape drive systems, we can
solve most PC tape conversion
problems. We can supply more
than ten different tape drive
models. System prices including
tape drive, controller card, and
software start at $3495.

Circle 314

. FLAGSTAFF

/"

., ENGINEERING

1120 Kaibab ¢ Flagstaff, AZ 86001 » 602-779-3341

DISKETTE CONVERSION

We specialize in conversion
systems and can transport your
documents or images to almost
any computer, word processing.
or typesetting system. With
our “DISKETTE CONNECTION"
system you can read and write
most 8", 5% ", or 32" diskettes
using your PC. We support
systems from DEC, CPT, WANG.
NBI, LANIER, HONEYWELL, and
XEROX. We support most IBM
systems inciuding 3741, S/36,
PC/36. 4300, and Displaywriter.

Since 1981 we have developed
hundreds of software programs
and designed many specialized
diskette hardware products.
With thousands of installations
worldwide, we are probably the
world leader in manufacturing
diskette conversion systems.
System prices including diskette
drive, controller card, and
software start at $1195.

Circle 315

Circle 316 on Reader Service Card
for Dealers.
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A Little Giant in Telecommunications

Glorlous Unlon Information Systems inc.
14th Floor, 207 Tun-Hwa North Rd .,
Taipei, Taiwan, R.O.C

TEL: 2-7153356  2-7168035

TLX. 22651 GUIS FAX: 2-7134572

Agent In the Netherlands:
Hy-Test Europe B.V.
Edisonstraat 15 1

2723 RS Zoetermeer
Netherlands

TEL. (31)79-41884]  FAX: (31)79-423973
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for dBASE Files
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Search and Cut/Paste Facility

T. LOUIS
DALE LAKES

The Facts:
Friendly Finder
$99

Requirements:

IBM PC, XT, AT, or
compatibles with DOS 2.0 or
higher (DOS 3.0 required
with the IBM PC AT); 75K
bytes of free memory; hard
disk drive (recommended).

Proximity Technology Inc.
3511 Northeast 22nd Ave.
Fort Lauderdale, FL 33308
(305) 566-3511

Inquiry 856.

f you’ve ever needed information from a database while

working in another application, you know that exiting the
application, opening the database, and then finding the
record can be frustrating.

Using the patented search algorithm Proximity-Scan,
Friendly Finder lets you search and retrieve information from
dBASE files while working in other applications. Friendly
Finder also works with fixed-length ASCII files, but it’s
primarily for use with files in dBASE format (DBF). You can
use Friendly Finder with other database programs, such as
Paradox or R:base, by first converting the data to DBF
format, but then you have to reconvert your data every time
you update the database.

You can run Friendly Finder from the DOS prompt, but
you would probably want to operate it in memory-resident
mode (it takes up 75K bytes); this is really more useful
because you can then access databases from within other
applications.

To invoke Friendly Finder in memory-resident mode, you
press the default key combination Control-Right-Shift, or any
other combination that you specify. Friendly Finder appears
in a small window at the top of your screen with a list of
available databases. You select the database you wish to
search and enter your query. Friendly Finder finds all records
that match the string in your query. Once you’ve found the
record (or records) you’re looking for, you can paste the data
into your application, one field at a time.

I tested Friendly Finder on an XT with an Orchid Turbo-
EGA card and an Intel Above Board. With the Above Board, I
was able to copy my database files to a RAM disk in
expanded memory. While Friendly Finder is pretty fast on a
hard disk, its performance is virtually instantaneous on a
RAM disk. A search for a unique record in a 1000-record

continued



KAOTHE FIRST
DISKETTES DESIGNED FOR
THE FORTUNE 500

Today's new generation of personal comput-
ers provides unprecedented power and
capability. That's the good news.

Now the bad news. Your diskette media is
stretched to the limit every time it’s taken for
a spin. And, as diskette densities increase,
so does the chance of failure.

That's why Kao (pronounced cow) Corpo-
ration re-thought the diskette. And applied
its 100 years of expertise In surface science
technology to developing the first diskettes
designed for today's high performance
computers.

Kao diskettes employ patented, wear-
resistant resins and surface-treated mag-
netic particles for better head-to-surface
contact, the key to diskette durability and
performance. And unigue surface lubricants
actually extend the life of your drive's read/
write heads. Our new Canadian microdisk
plant—the world’s largest and most mod-
ern—ensures that Kao diskettes exceed
every industry standard worldwide.

More than 12 million high performance
Kao diskettes have been sold under many
well-known brand names in the U.S.A. Now
they’re available from leading computer spe-
cialty and office products dealers under the
Kao name. In a complete selection of sizes,
densities, and colors—all the way to 2MBytes
in 3.5 We even offer custom sitkscreen
designs—an Innovative way to enhance mar-
keting programs, improve security, and sim-
plify diskette identification.

For the name of your nearest Kao dealer,
call (800) 541-3475. (In CA: 800 548-3475).
And get the first diskettes designed for the
Fortune 500. Or companies that wish to
join them.

Media from the Surface Scientists

2

Rockwny
Intornationay

o
-~

World Haadqua{lers Koo C: 1810 as| 0 1-chome, Chwo ku Tokyo 103 Japan, 813-660 7630 Fax 813 660 7789 Telex KAOT YO J24816 Corporate logotypes used are the trademarks of their respective
INUSA contact Keo Corporetion of Americs lntosyslemq Division 2065 Landing:. Drive Mountain View, CA 94043 (415) 965-4188 Fax (415) 965-0469 companies ?hey are intended o illustrate the Kao custom sitk-
In Canada contact Keo-Didek Ltd. PO Eox 41, 10 Didak Drive Arnprior Ont K78 3H2 (613) 623 7901 Fax (613) 623 2886 Telex 0533548 screen process and do not imply use of of endorserment by these

in Europe contact Kee Corporation GmbH Infosysterns Division. \Wanheimer Str 57 4000 Dusseldor! 30 FR Germany 021t 4176 0 Fax 0211 413559 Telex 8587565 kaoe d
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——IBM PC® COMPATIBLE——
SINGLE BOARD COMPUTER

v From
. 2 oo
Quark/PC '+ sl g 32 5
Sl AN "
4" x 6" Come® “:—;LI quantity one

o Low Power — Less than 3 Watts
e Optional on-board Video LCD Driver

e Ildeal forany PC compatible OEM
product which is not a personal computer

Includes: 1. Powerful vage CPU (Faster than a PC)
2, Math Co-Processor Socket 3. 5 VoIt Only Operation
(3 watts) 4. Speaker Port 5. Keyboard Port 6. Parallel
Printer Port 7. PC Bus 8. PC Compatible BIOS ROM

9. 1 Serial Port

On board Options Include: 1.5 Mode Video
Controller Option (Monochrome, Hercules® Graphics,
CGA, High Res CGA, LCD Driver) 2. Floppy Disk
Controller (3.5"/5.25%, 360K/720K/1.2 MB) 3. SCSI Bus
Inferface (Hard Disk efc) 4. Up to 768K RAM 5, Battery-
Backed-up RealTime-Clock 6. 2 Additional R$232C
Serial Ports

Yo order or enquilre call us today.

Megatel Computer Corporation

416) 745-7214 FAX (416) 745-8792

174 Turbine Drive, Weston, Ontario MoL 252
US. Address: 1051 Clinton St., Buffalo, NY. 14206
Distributors:

Northern Europe: Mecom GMBH (Germany) (06071) 5495
Southern Europe: NCS Electronics (taly) (0331) 256-524
UK.: Densitron (0959) 74011 or (0959) 71015
Australia: Asp Microcomputers (02) 500-0628

Quarkisa ':?IS'OIBG trademork of Me&a’el Computer Corp Hercules is registered
1 ark of H [o] on. V40 s a regi frademark of NEC Corp IBMPC
Isaregistered trademark of IBM Corporation

megatel

COMPAQ
386
COMPATIBLE

16 MHZ, “0” WAIT

2 MEG MEMORY

1.2 MEG DISKETTE
AT STYLE KEYBOARD

ADD-ON OPTIONS
MONITOR KIT HARD DISKS

Monitor, Video Card,
Parallel Port

Monochrome $150.00
RBG Color $355.00 40 MEG

EGA/PGA Graphics.$705.00 70 MEG

(312) 450-6220

Additional Configurations Available

BOX 1104
WESTMONT, IL 60559

¥

Introlech, inc.

TERMS: Prepaid. IHinois Residents Add 6%-% Sales Tax
Freight UPS Ground Rate Collect.
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database took a few seconds on the hard disk but completed
almost instantly on the RAM disk.

To customize Friendly Finder using its special customiza-
tion program, you add submenus that appear when you invoke
Friendly Finder. The customization program also lets you set
up fixed-length ASCII files for use with Friendly Finder. You
have to specify a field width and field name for each field in
the fixed-length record. The fixed-length file can then be

queried just like a DBF file.

Friendly Finder is an extremely useful utility for database
users. I hope that Proximity Technology will eventually make
Friendly Finder available for other database formats.

—Nick Baran

Recordkeeping Software Shows
Potential of Macintosh HyperCard

The Facts:
Focal Point
$99.95

Requirements:

Macintosh Plus or equivalent,
HyperCard 1.0.1 or higher,
and a second floppy disk
drive or a hard disk drive.

Activision Inc.

P.O. Box 7286

Mountain View, CA 94039
(415) 960-0410

Inquiry 857.

0 ne of the most alluring promises of Apple’s HyperCard

is the possibility of quickly storing, retrieving, changing,
and cross-referencing “stacks" of whatever information you
use regularly. Focal Point is a collection of 18 interrelated
stacks that help you organize job-related phone, project, and
billing data.

The most valuable thing about Focal Point is that
information needed in multiple places shows up automatically
after you have entered it once. For example, when you dial a
number from the Directory and Dialer stack, Focal Point
creates a new record in the Outgoing Phone Log, filling in
the fields for the date, time, person called, and phone number.

The scheduling stacks include the Appointment Book, To
Do List, Monthly Calendar, and Deadlines. In the To Do List,
you can sort entries by priority; at the end of the day,
pressing one button copies all pending items to the next day.
The Deadlines stack shows all the project-related deadlines
you’ve set, sorted by date.

There are also project stacks that you can use to interrelate
clients, vendors, and projects. The phone-support stacks
include the Directory and Dialer stack, and the Incoming and
Outgoing Phone Log stacks. For billing purposes, you can
record the length of a call in both Phone Log stacks just by
clicking on a call-finished button. And finally, there are
€xpense accounting stacks. :

Focal Point is an excellent product, but as stackware,
which sits “on top of”’ HyperCard rather than a directly
executable file, it has advantages and disadvantages. For
example, if you don’t like the way it works, you can modify it
(with some difficulty) by changing the underlying HyperTalk
scripts. On the other hand, it executes some actions slowly and
has odd conventions, like wanting you to hit Tab or Enter but
not Return when you finish a data item (this is an idiosyncrasy
of HyperCard).

You really need a hard disk drive, MultiFinder, and at
least 2 megabytes of memory (Focal Point is most useful when
it is already in memory and can be called up in several

continued
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The Most Cost Elfeclive
Transputer Development Systerm

MicroWay's Monoputer 15 the: bl

selling Transputer-hased PG copro

cessor In the world. it was the: first board

avasable to run the 20 MHz TA14 or 1500

As & result, it receved Inany e renews Mamndframe Pows
in the: UK (avanlable on requestyand becarne: For four PO
the standard Transputer softwiare devclop

mert thol Parallel code can be executed on tMicroWay™, Quadputer 1, the:
a singie: Monoputer or on an array of Mone o most versatie multple Transputer o
puters wired together by thear esernal ling hnes, processor on the matket today 1t can be
The: Monoputer includesn 2 meqgabiyte, of 100 purchased with 273, or 4 Traneputers, each of wtuch
neac, DA, a 20 Mz 1414 o 1800 and thee bire, 1 or 4 megabgtes of local memory Fao o mors: Qi
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Attend MicroWay's Seminar o Parallel Processing, April 6th in Plymouth, Maneachunetts]
For more information please call (617) 746-7341. After July, 1988, call (508) 746-7341

The World Leader in PC Numeceorics
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Polishing The Apple
enthusiasts and Pplishing the Apple for
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These illusionary images are reproduced
for the first time on 100 Ib. 15" x 19"
acid free book weight coated paper with
fade resistant inks to insure precise
reproduction of the original watercolors.
Each reproduction is signed by the artist.

The price of these exact reproductions is
just $30 each or both for $50. These in-
troductory prices include shipment via
UPS Blue Label {2-day delivery) and an
unconditional 30-day guarantee.
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RamBenders, 1988

NANCY
GRAHAM’S
RAMBENDERS

Nancy Graham, recognized nationally for
her high-precision watercolors of classic
cars, is creating a series of original paint-
ings which explore the interplay of the
pawer of the 50'. . . cars, and the power
of the 80's. . . computers. Superb quality
cokor reproductions of the first two paint-
ings in this series, Power User, for IBM PC
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Power User

Order yours from RamBenders, 11100
Leafwood Lane, Austin, Texas, 76750-3409,
(512) 25840785,

uu.net

Mastercard/Visa accepted.

MULTI-TASKING SYSTEM

(version 2.0)
for the IBM® PC, PC/XT and PC/AT

No royalties

IBM PC DOS® support
C language support
Preemptive scheduler
Time slicing available
Source code of the

C interface and device
drivers is included

AMXB86™ operates on any 8086/88, 80186/88, 80286 system.

Demo package $25 US
Manual only $75 US
AMX 86 system $2195 US
(shipping/handling extra)

Also available for 8080. Z80. 68000

years of practical real-time

KADAK's
engineers bring

experience to this mature

B Intertask message
passing

@ Dynamic operations
- task create/delete
- task priorities
- memory allocation

® Event Manager

& Semaphore Manager

KADAK Products Ltd.
206-1847 W. Broadway
Vancouver, B.C., Canada
V6J 1Y5

Telephone: (604) 734-2796
Telex: 04-55670 ‘
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seconds). The full set of stacks takes up 1051K bytes of disk
storage, although you can make do with less. Although Focal
Point’s price is too high and it has a few drawbacks, I think it’s
a worthwhile product.

—Gregg Williams

A Weather Station for Your PC

.73 In. Wy Baily Rain

.81 In M Yoarly Rain
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Vind Chill

Cuxt Chill

The Facts:

PC WeatherPro Requirements:

$575 IBM PC, XT, AT, or
compatible; DOS 2.0

Technology Marketing or higher.

Group Ltd.

4000 Kruse Way Place,

Building 2, Suite 120
Lake Oswego, OR 97035
(503) 635-3966

Inquiry 855.

A full-fledged weather monitoring system, PC Weather-
Pro is based on a half-length plug-in card with a spiffy
80-pin custom IC developed specifically to process weather
data. Packed into the chip is an A/D converter, a processor,
memory, a real-time clock, a custom solid-state barometric
pressure transducer, and the microcode that ties it all together.
Since keeping the board powered up at all times is critical, a
separate plug-in power supply keeps PC WeatherPro running
even when your computer is powered down.

But the board is only the beginning. It’s what you hook up
to it that counts, and that includes both internal and external
temperature sensors, an electronic rain gauge, an anemom-
eter, and a wind vane. Obviously, installing and hooking up all
this stuff requires a certain amount of ambition, time, and
skill. You'll need to plan wire runs and crawl around on your
roof to mount the wind sensors and rain gauge. And you'll
need both boiling and freezing water to calibrate the tempera-
ture probes, as well as access to accurate barometric pressure
to calibrate the on-board sensor.

The software that keeps PC WeatherPro happily keeping
track of conditions runs in the background, as you’d expect.
You can call up the master Weather Bulletin screen at any
time by pressing a hot key. The real power in PC WeatherPro,
however, is its ability to log and plot all that weather data. At
regular intervals, all the weather parameters that the system
measures are written to a disk file. You can call them up at
any time, and, with the press of a couple of keys, either display

continued
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BREATHE NEW FIRE
INTO YOUR GRAPHICS.

-«

Introducing The
OmniScan®® multifrequency
monitor...AND...the Advanced
EGA 900 OmniCard3*
Together they breathe new
fire and life into charts, graphs,
documents, spreadsneets, CAD/CAM
applications and desktop publishing.
OmniScan...the high resslution
monitor compatible with viriually all
computears, software and graphics
packages; VGA'™™ to EGA...Parsonal
System’2™ to Macintosh 1™ ¥ : ,
The Advanced EGA 900 OmniCard... - = j
the most versatile graghics card available. =l E e A8
Supports virtually all monizo-s and software; ’ \w ' -
EGA,CGA, Hercu es’ MDA, *32 columns, VGA modes
11 and 12...and 820 x 560 high resolution graphics.
OmniScan and OmniCard are a powerful and profitable sales combination.
Each is engineered for outstanding quality ard value. Together, theyre a real fire breather
Call today for complete specifications.

TATUNG

Tatung Co. of America, Inc. We monitor the world.

Western Region-2850 El Presidio Street, Long Beach, CA 90810 (213) 979-7055

Mid-West Region-3320 Dalwo th St., Arlington, TX 76011 (817) 640-3175

Eastern Reglon-1075 Crarbury South River Road, Builcing A, Suite 8, Jamesburg, NJ 08831 (509) 395-6770

OmniScan and 900 OmniCard ase sales marks of Tatung Co. of America, Inc. All trademarks are property of their respestive manufacturers.

< 1968 is the year of the Dragon;
a year of power and good lortune.

World Radio History
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GET SUPERSOFT’s
Scervice DIAGNOSTICS

All the software, alignment diskettes, parallel/serial wrap-around
plugs, ROM POSTs and extensive, professional documentation to
provide the most comprehensive testing available for IBM PCs,
XTs,ATs and all compatibles under DOS or Stand Alone. No other
diagnostics offers such in-depth testing on as many different types of
equipment by isolating problems to the board and chip level.

NEW: SuperSoft's ROM POST performs the most advanced
Power-on-Self-Test available for system boards that are compatible
withthe IBMROM BIOS. It works evenin circumstances when the
Service Diagnostics diskette cannot be loaded.

NEW: 386 diagnostics for hybrids and PS/2s!

For over nine years, major manufacturers have been relying on
SuperSoft's diagnostics software to help them and their customers
repair microcomputers. End users have been relying on SuperSoft's
Diagnostics |l for the most thorough hardware error isolation
available. Now versions of Service Diagnostics are available to save
everyone (including every serious repair technician) time, money,
and headaches in fixing their computers, even non-IBM equipment.
AlICPUs & Numeric Co-processors All Color Graphics & Monochrome
System Expansion & Extended Memory Monitors
Floppy, Fixed & Non-standard Disk Drives  Parallel & Serial Ports
Standard & Non-standard Printers Mono, CGA, Hercules & EGA
System Board: DMA, Timers, interrupt, Adapters

Real-time Clock & CMOS config. RAM  All Keyboards & the 8042 Controller

Join the ranks of XEROX, NCR, CDC, SONY, PRIME, ... who have
bundled SuperSoft’s diagnostics with their microcomputers at no risk
because of our 30 day money back guarantee.

Service Diagnostics for PC, PC/XT, and compatiblesonly ............................
Alignment Diskette for PC, PC/XT and compatibles (48 tpidrives).............
Wrap-around Plug for PC, PC/XT and compatibles (parallel and serial)
Service Diagnostics for AT and compatibles only ...
Alignment Diskette for AT and compatibles (96 tpidrives) .........
Wrap-around Plugfor AT (serial) .....................
ROMPOSTforPC, PC/XT, and companblesonly
ROMPOST for AT and compatibles only

Service Diagnostics: The KIT (includes all of the above—save 5502) ......... $495
Service Diagnostics for allother CPUs (386, V20, V30, Harris, etc.) .................. $195
Diagnostics Ilis the solution to the service problems of users of all CP/M-80,

CP/M-86 and MS-DOS computers ........................ i ...$125
ROMPOST for PS/2and compatibles Only ..................o.cuvirioniceniiiirerin . $245
Alignment Diskette for PS/2 and compatibles (3.5inch) ....... ..$ 50

Toorder, call 800-762-6629 (in llinois 217-359-2112), write to
SuperSoft, or FAX 217-398-5923.

FIRSY IN SOFTWARE TECHNOLOGY F O Box 1628 Champaign, IL 61820 (217)359-2112 Telex 270365

SUPERSOFT 1s a registered trademark ot SuperSott. inc . CDC of Control Data Corp.; IBM PC, AT & XT of
International Busingss Machines Corp : MS-DOS of MicroSott Corp . NEC of NEC Information Systems, Inc
PRIME of PRIME INC.; Sony of Sony Corp
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or print out graphs of the data. You can also set alarms to go
off when certain conditions that you’ve preset—such as low or
high temperatures or wind—occur.

With its $575 price tag, PC WeatherPro is for dedicated
weather freaks or those with a real need to keep track of
current and past weather information. It is kind of a pain to
set up, but it’s one of the few PC accessories that give you the
guilty pleasure of having fun and doing something ostensibly
useful at the same time.

—Stan Miastkowski

echnical Graphing for Lotus 1-2-3

Tech*Graph*Pad 2.1

Requirements:

$275 IBM PC, XT, or AT with
440K bytes of free memory,

Binary Engineering Inc. DOS 2.0 or higher, and

100 Fifth Ave. CGA or EGA.

Waltham, MA 02154

(617) 890-1812

Inquiry 858.

.~ ech*Graph*Pad is a stand-alone technical graphing
program that can read directly from Lotus 1-2-3 or WKS-

format files. The version that I tested (2. 1) had several
serious bugs and an extremely clumsy interface for such an
expensive piece of software. The program does, however,
have many features that engineers and scientists need in a
graphing program. It supports log-log and log-linear plot
types, as well as polar coordinates. You can use up to eight
data sets of S00 points each, which you can generate in
ASCII format or WKS files. In addition, Tech*Graph*Pad
supports a set of curve-fitting algorithms, including poly-
nomial, power, spline, logarithmic, Bézier, and Savitsky-
Golay. A host of other features for scaling, labeling, and
customizing your graphs are also included. You can also
convert data from Tech*Graph*Pad into multiple or merged
PIC files if you need to use the Lotus PrintGraph facility.

In the bugs department, Tech*Graph*Pad printed the x-
axis coordinates incorrectly when I changed to an integer
format (it printed one coordinate twice and put a minus sign
in front of the O coordinate). Also, the built-in line editor for
editing data files did not work properly, introducing
extraneous characters when I attempted to move the cursor or
use the PageUp or PageDown keys.

While bugs can be corrected, Tech*Graph*Pad suffers
from more basic design problems in its user interface.
Tech*Graph*Pad uses a series of pop-up menus, some of
which have selections in columns. Unfortunately, you can’t
move the cursor horizontally from one column to the next.
You have to scroll vertically to the bottom of one column and
then start at the top of the next, even if you only want to enter
commands in a single row. In addition to the menu problems,
Tech*Graph*Pad does not support the Extended ASCII
character set, so you can’t label your plots with standard Greek
mathematical symbols such as 6 or £, for example.

Tech*Graph*Pad’s most important feature is its ability to
read WKS files. However, you can’t view the data from the
WKS file when you are prompted to enter cell ranges for
each data set. This means that you have to write them down on
paper while in Lotus 1-2-3 before you load Tech*Graph*Pad.

There is a need for a program with Tech*Graph*Pad’s fea-
tures. However, I think that the implementation of these fea-
tures in Tech*Graph*Pad version 2.1 is seriously flawed. ®

—Nick Baran



Now you can find a needle in the
haystack in three seconds flat.
With MemoryMate.

I magine tossing all
your notes an

files into a huge desk
drawer. Then magically
discovering that every
time you want some-
thing, it’s right there
on top.

We call it MemoryMate. A
new breed of data manager
that reduces your paper clutter
and takes the mess off your
desk.

Unlike structured data bases,
MemoryMate is free-form and
works intuitively. Once you
enter a record (up to 60 lines
each) every single word, dphrase, and date is automatically in-
dexed. And cross-indexed.

Which means that MemoryMate can find that record later
by usin% any word, date, or phrase in it. And MemoryMate
does it fast. You can search 180K on a PC XT in three
seconds!

And since MemoryMate is memory-resident, it's always
there. You can access it while other programs are running.
You can even cut and paste between MemoryMate and other
programs. And vice versa.

Just enter your memos, notes, tables — anything — using
the built-in word processor. You can forget designating
“keywords.” Just like you can forget where you stashed that
important scrap of paper or yellow Post-it".

You can even forget all your to-do lists and deadlines.
Because Memoryl\?ate reminds you. Tickler messages pop-up
on screen automatically on the days you select.

So how complex is all this to operate? MemoryMate has
only 15 simple commands and they’re always on screen. So
you can access all that power easily — without having to
remember a thing.

Find what you need using a single word.

Or a sentence.

Let's say you want to call an attomeK you met Klaying ten-
nis last May. But you can't remember his name. All you
remember 15 that you put a note about him in MemoryMate.
So you type in the word “tennis” and hit the search key. In
seconds, all records containing “tennis” begin to appear. But
let's say you also manage a tennis league. You've got tons of
“tennis” entries. To narrow your search, you type “tennis
and May and attorney”. Bingo! You've got his name and
phone number.
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Isa ‘
better memory worth

$69.95?

Much more, according to
Michael ]. Miler, Infoworld:

‘I you've got lots of unstruc-
tured information to keep track
% MemoryMate is a wonder...

nd at $69.95, it's a bargain.”

PC Week agrees: “"Once
you've unlocked MemoryMate's
power, you'll wonder how you
ever got by without it."”

Syndicated columnist Bob
Schwabach is ecstatic: “’f don't |
know quite how they did
ad it...but this thing is lightning
\odvient fast.

With all this praise and all these incredible features, you'd
expect MemoryMate to cost a lot more than $69.95. But it
doesn't.

And, right now you can get a demo disk for less than six
bucks — which can be rebated when you buy MemoryMate.
So fill in the coupon below and send it in. And be sure to
do it now, before you forget.

After all, you don't have MemoryMate to remind you. Yet.

DYES « id me the MemoryMate demo disk for just
. $5.95, tar and shipping included.

[IIM SOLD. g ix 355 ps 8350 dipoirg

CA res. add 6% sales tax.
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ABOVE BOARD 2 LEAVES THE GO

Above® Board 2 is the first memory board
for the PS/2™ that comes with the new expanded
memory specification —LIM 4.0.

Because only Above Board 2 comes from
Intel. The company that developed LIM 4.0.

So now your users can access more
memory.And run the very latest DOS appli-
cation software well beyond 640K. Which will
give everyone powerful, new capabilities they
never thought possible.

Above Board 2 also promises 100% com-
patibility with OS/2" application software.

Along with guaranteeing compatibility
with the PS/2’s microchannel technology.

Add to that Intel’s technical support,
award-winning documentation and five-year
warranty, and Above Board 2 is clearly your
one and only choice.

Of course you could always wait for the
competition to catch up. But,

s ®
where would that leave you? Intel
For more mformation. call 800-5.38- 3373 Trademarks/owner.

Above, IntelAntel Corporation; PS/2,052 /Imernational

Busimess Machines Corporation. © 1988 intel Corporation

Circle 122 on Reader Service Card
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PRODUCT FOCUS

Enhanced

EGA and VGA Boards

The joy of a good video stan-
dard is that you want to use the
available graphics. EGA graph-
ics have become the standard
for business applications, offer-
ing 640- by 350-pixel by 16-
color resolution and text that is
readable for extended periods of time.
During the last year, companies pushed
that standard higher by offering enhanced
EGA boards with 640 by 480 or higher
resolutions.

IBM has since given the world a new
graphics standard, the VGA, and early in-
dications are that it is a good standard in-
deed. People who make graphics boards
recognize this, and so the rush is on to get
VGA-compatible graphics adapters to
market. In this mad rush, unfortunately,
the word *“‘compatible” takes on several
shades of meaning. I looked at 22 boards
and found that, in many cases, compati-
bility is in the eye of the marketing chief.

In broad terms, the boards in this re-
view fall into two categories: VGA-com-
patible boards and enhanced EGA boards
that happen to have modes that coincide
with one or more of the new VGA modes.
Table 1 lists characteristics for the 14 en-
hanced EGA boards I looked at, and
photo 1 shows a sampling of these
boards. Table 2 lists the 8 VGA boards,
and photos 2 and 3 show what these
boards look like. In both groups of
boards, I found that performance and fea-
tures varied widely from board to board.

Sorting Out Standards

The original EGA boards used a 16.257-
MHz timing crystal to drive the display at
the 640 by 350 resolution. This satisfied
users until multiple-scan-rate monitors,
like the NEC MultiSync, appeared.
These monitors allow a much higher res-
olution, and people soon realized that
simply adding a faster crystal would give

Curtis Franklin Jr. is a technical editor
for BYTE. He can be contacted at BYTE,
One Phoenix Mill Lane, Peterborough,
NH 03458, or on BIX as “curtf.”
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Curtis Franklin Jr.

Should you buy a VGA or

will an enhanced EGA fill the same

purpose for less money?

them an EGA display with 640 by 480
resolution (now the standard for en-
hanced EGAs). Some manufacturers are
going beyond the new standard to 800 by
560 and higher resolutions.

VGA arrived on the scene with the
IBM PS/2 computers in April 1987. It
brought five new BIOS display modes
(two text and three graphics) and a new
requirement for monitors. EGA (and ear-
lier) graphics use TTL monitors for their
display. The increased bandwidth of the
VGA signals would require a TTL cable
roughly the diameter of your thumb, so
IBM engineers decided to switch to ana-
log display technology.

With an analog display, fewer wires
are required to carry the signal from the
display adapter to the monitor. Most mul-
tiple-scan-rate monitors allow switching
between analog and TTL input, so up-
grading from EGA to VGA will not, for
many users, require buying a new moni-
tor, as did the switch from CGA to EGA.

Most of the interest in VGA has cen-
tered on the graphics modes. The three
new ones are mode 11H, 640 by 480 by 2-
color; mode 12H, 640 by 480 by 16-
color; and mode 13H, 320 by 200 by 256-
color. Modes 12H and 13H display their
colors from a palette of more than
256,000 colors.

You may have noticed that the resolu-
tion of modes 11H and 12H matches the
resolution of many enhanced EGA
boards. This does not mean that all
boards with 640 by 480 resolution are
VGA-compatible. The BIOS entry loca-
tions are different for EGA and VGA,
even at the same resolution. Some manu-
facturers solve this problem by offering
software that switches the board between
EGA BIOS and VGA BIOS.

If you have specific needs for a particu-

lar mode or resolution, you
should read the specifications
of the board and its attendant
software carefully. Photos 4
and 5 show the difference be-
tween EGA and VGA resolu-
tion. (For a detailed discussion
of the VGA standard, see “PS/2 Video
Programming™ by Richard Wilton in
BYTE’s Fall 1987 Inside the IBM PCs.)

Wringing Them Out

I used nine tests to check the features and
compare the performance of the boards.
The machine I used was an 8-MHz IBM
PC AT with 2.5 megabytes of RAM, a
40-megabyte hard disk drive, and an
NEC MultiSync XL monitor. The tests I
used were the following:

1. TORUS.BAS: A QuickBASIC 4.0 pro-
gram that draws a torus (doughnut) on the
screen at the highest available color/reso-
lution, then cycles the colors.
2 and 3. Two QuickBASIC programs that
checked for support of VGA mode 13H.
4. VGADiag: This program comes with
the SigmaVGA board and checks for sup-
port of all EGA modes, enhanced EGA
(640 by 480), and all VGA modes.
5. Windows Draw: I measured the time to
redraw the USA.PIC file that was sup-
plied with Microsoft Windows Draw.
6. Windows Write: I measured the time
needed to scroll from the top to the bot-
tom of a file that measured approximately
40K bytes. For both Windows tests, I
used Microsoft Windows version 1.03
(which was the latest version available at
the time of this writing) and the Windows
driver supplied with the individual board
unless otherwise stated.
7. DOS DIR: The time needed to display a
53-entry directory using the DIR com-
mand of DOS 3.2.
8. AutoCAD: I timed a regeneration (RE-
GEN) of the STPAULS file supplied with
AutoCAD version 2.52 with ADE 3 ex-
tensions. I used the AutoCAD driver sup-
plied with each board to perform this test.
continued



EGA
Boca Research MultiEGA
Genoa SuperEGA HiRes + u
IGC EGAcard L [ o
Logitech EGA
Mitac SEGA
NSI| Smart EGA Plus
Paradise Autoswitch EGA480
Quadram Quad ProSync!
SCOA Star PGA
SMT Pro-EGA
Tatung 900 OmniCard
Tecmar EGA Master 800
Thomson EGA Ultra Version = - & |
Tseng EVA480 2 i £

VGA
ATI VIP VGA
Tatung Platinum Card
Compaqg VGC Board
IBM PS/2 Display Adapter
SigmaVGA
STB VGA Extra
Video Seven VEGA VGA
Zenith Z449

Photo 1: The NSI Smart EGA Plus,
Thomson Enhanced Graphics Adapter
Ultra Version, Paradise Autoswitch
EGA480, and Quadram Quad ProSync!
are rypical of the half-slot enhanced
EGA boards.

Photo 2: IBM’s Personal System/2
Display Adapter, the standard by which
most other VGA boards are judged.

Photo 3: The first crop of VGA boards
include the ATI VIP VGA, Compaq
Video Graphics Controller Board,
SigmaVGA, STB VGA Extra, VEGA
VGA, Tatung Platinum Card, and
Zenith Z449.
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Table 1: Enhanced EGA boards.
Product Boca Genoa IGC Logitech Mitac NS Logic Paradise
Research SuperEGA EGAcard EGA SEGA Smart EGA Autoswitch
MultiEGA HiRes + Plus EGA480
Maximum 640 x 480 X 640 x 480 X 640 x 480 x 640 x 480 x 640 x 480 x 640 x 480 x 640 x 480 X
resolution 16 colors 16 colors 16 colors 16 colors 16 colors 16 colors 16 colors
VGA modes  None Modes 0, 1,2, None None None None None
supported and 3
Drivers Windows, Windows, AutoCAD Windows, Windows, Windows, Windows,
supplied AutoCAD AutoCAD, AutoCAD, AutoCAD, AutoCAD, AutoCAD, GEM,
GEM, Lotus GEM Lotus 1-2-3 GEM, Lotus Lotus
1-2-3, 1-2-3, Ventura  1-2-3, Ventura
Framework Il, Publisher, Publisher,
Ventura Symphony, Symphony,
Publisher, WordStar, WordStar,
Volkswriter 3 Framework li, Framework Il
WordPerfect WordPerfect
Size 5v2 x 4" 52 x 4" 7 x 4" 6Y2 x 4" 52 x 4" 5v2 x 4" 52 x 4"
Special TTLand 9-pin  Comes with Compatible
features analog output; three-button with drivers for
cable mouse and other EGA
mouse driver boards
software
Documentation 46-page 57-page 25-page 47-page 28-page Guide 39-page 35-page manual,
Owner’s User’'s Manual User’s Manual Installation to Operations  User’s Guide;  31-page Software
Manual Manual 4-page Manual
addendum
Price $299 $489 $450 $399 $199 $499 $349
Inquiry 924.  Inquiry 925. Inquiry 926. Inquiry 927. Inquiry 928. Inquiry 929. Inquiry 930.

All drivers supplied used the ADI driver
hooks available in AutoCAD.

9. Lotus 1-2-3: I timed the drawing of a
graph within the spreadsheet. The graph
was a stacked bar chart of 48 data points
in 1-2-3 version 2. I used the 1-2-3 graph-
ics driver supplied with the board or the
Lotus EGA driver if no graphics driver
was supplied.

The applications (Windows, AutoCAD,
and Lotus 1-2-3) test the performance
and features of a graphics board/driver
combination. I used the highest-resolu-
tion driver available in each case. The
performance of the board with a lower-
resolution driver might be much dif-
ferent. Figure 1 shows the benchmark re-
sults for the enhanced EGA boards;
figure 2, the results for the VGA boards.

Boards Beyond EGA

All boards in this category support at
least 640 by 480 by 16-color graphics,
driving them on a TTL monitor. Some of
the boards provide BIOS hooks for VGA
software in certain modes, but most sim-
ply list themselves as enhanced EGA
boards. In addition to the drivers and
software listed with each product, the
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boards generally include software to
display the version and date of the
motherboard ROM, a program to change
video modes in software, and a program
to allow games that auto-boot to run. The
boards are listed in alphabetical order.

The Boca Research MultiEGA ($299)
is a PC-bus half card. The MultiEGA
uses the Chips and Technologies EGA
chip set and the Boca Research BIOS,
and it contains one switchblock and three
jumpers for setting mode and monitor
type. It includes drivers for AutoCAD
and Windows and a screensaver.

Its performance places the MultiEGA
solidly in the top tier of the enhanced
EGA boards, taking 22.77 seconds to re-
generate the STPAULS file in AutoCAD,
the fifth fastest time, and 95.98 seconds
to scroll through the Windows Write text
file, the second fastest time. Boca does
not claim that the MultiEGA emulates
any VGA video modes.

The Genoa SuperEGA HiRes + ($489)
is a half-length board that uses a Genoa
EGA chip set and EGA BIOS to provide
enhanced EGA functions and compatibil-
ity with VGA text modes O, 1, 2, and 3
through a TTL video port. The board
provides VGA BIOS entry points, but the

tests I ran showed that the VGA emulation
is not perfect. For example, the TORUS
program gave an initial display of EGA-
type colors, but it would not cycle the
colors. In addition, a large green band
ran down the right side of the screen.

Genoa includes drivers for AutoCAD,
GEM, Windows, Lotus 1-2-3, Frame-
work II, Ventura Publisher, and Volks-
writer 3. With each test program, the
SuperEGA HiRes + brought up the dis-
play on the far left side of the screen and
then shifted it to the center after about 2
second. The jumping display was discon-
certing but did not seem to have any effect
on the performance of the programs. This
board had the worst performance in Lo-
tus 1-2-3, taking more than twice the time
of the next slowest board. In other pro-
grams, it scored in the middle.

The Intelligent Graphics Corp. EGA-
card ($450), based on the Chips and
Technologies chip set and Phoenix BIOS,
has a number of features that make it
stand out from the rest of the boards in
this group. The EGAcard does not in-
clude VGA BIOS hooks or emulation, but
it does have (9-pin) analog output in addi-
tion to the standard EGA TTL. IGC even
included a 9-pin to 9-pin cable with the
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Quadram SCOA SMT Tatung Tecmar Thomson Tseng Labs

Quad Star PGA Pro-EGA 900 EGA Master EGA Ultra EVA480

ProSync! OmniCard 800 Version

640 x 480 X 640 x 480 x 16 640 x 480 x 16 800 x 560 x 16 640 x 480 x 16 640 x 480 x 16 640 x 480 x 16

16 colors colors colors colors colors colors colors

Modes 11Hand  None None Modes 11Hand Modes 11Hand  None None

12H 12H 12H

Windows, Windows, Windows, Windows, Windows, AutoCAD Windows

AutoCAD, GEM,  AutoCAD, GEM, AutoCAD, GEM, AutoCAD, Lotus  AutoCAD, GEM, AutoCAD

WordStar, CADVance, Lotus CADvance, Lotus  1-2-3, WordStar Lotus

WordPerfect 1-2-3, WordStar,  1-2-3, WordStar, 1-2-3, Ventura

Symphony, Symphony, Publisher
Ventura Publisher  Ventura Publisher

52 x 4" 52 x 4" 5v2 x 4" 5Y2 x 4" 52 x 4" 5v2 x 4" 13Va x 4"

Driver upgrade Microsoft InPort  25-pin RS-232C

for VGA: $10 connector and port; Hercules
mouse driver emulation

52-page 60-page User's 60-page 45-page 70-page user's 44-page User's 51-page User’s

Operations Manual Instruction Operations guide; 38-page Guide Guide; 35-page

Manual, 30-page Manual Manual cover removal Driver Notes

dnver appendixes guide

$395 $399 $249 $399 $595 $395 $480

Inquiry 931. Inquiry 975. Inquiry 976. Inquiry 977. Inquiry 978. Inquiry 979. Inquiry 980.

board. While other boards in this review
concentrated on the VGA standard, 1IGC
designed this board to work “in series”
with its PGC (Professional Graphics
Controller) compatible adapter. Accord-
ing to the manual, connecting the two
boards allows the EGAcard to provide
PGC colors at EGA resolution.

A driver for AutoCAD was included

with the board but, unlike the drivers for
the other boards I looked at, this one
didn’t work. When I tried to install it, I
got an Unknown Hardware error. The
AutoCAD timing test was run using the
AutoCAD EGA driver.

The Logitech EGA ($399) comes with
a three-button Logitech mouse and a
mouse port. The Logitech EGA is based

M LaGLE.FIC

LA CALEMOAN. EXE mu D

| 'It WII( m ’ EGARRD,
BEC. T COTHREC.P t!ﬂl m VAL EGAARA.

RKCH. P 1C Cll'-l.u! PIVER.PIC

| BORDERS.PIC ﬂ‘l DOTHIS. 1XT LE|
CALE.EXE L[XE  ORAV.EXE FOMTTEST

WELUR . FON
INSTALL.EAT
HODERN, FON
FIC HSDOS . EXE
.Ht MOTEPAD EXE

on the Chips and Technologies chip set
and Logitech BIOS, and it uses one
switchblock and two jumpers to set video
mode and monitor type. The board
comes with drivers for Windows, GEM,
and AutoCAD and drives all three at 640
by 480 resolution. I did not test the mouse
or its drivers. The Logitech EGA board

continued

Photos 4 and 5: Microsoft's Windows 1.03 running under EGA (left) and VGA (right) modes illustrates the increased resolution

that VGA offers.
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Table 2: VGA boards.
Product ATI Tatung Compaq IBM SigmaVGA STB Video Zenith
VIP VGA Platinum Video Personal VGA Extra  Seven 2449
Card Graphics System/2 VEGA VGA
Controller  Adapter
Maximum 640 x 480 x 640 x 480 x 640 x 480 640 x 480 640 x 480 x 640 x 480 x 640 x 480 640 x 480
resolution 16 colors 16 colors x 16 colors x 16 colors 16 colors 16 colors x 16 colors x 16 colors
VGA modes All All All All All All All All except
supported mode 13H
Drivers Windows, Windows, None None Windows, Windows, Windows, Windows,
supplied AutoCAD, AutoCAD, AutoCAD, AutoCAD, AutoCAD,  AutoCAD,
GEM, Lotus  GEM, Lotus Lotus 1-2-3, Lotus 1-2-3, Lotus 1-2-3 GEM,
1-2-3, 1-2-3, WordStar, Symphony Symphony,
Ventura Ventura GEM Lotus 1-2-3
Publisher Publisher
Size 72 x 4" 72 x 4" 9 x 4" 132 x 4" 13%2 x 4" 10 x 4" 5v2 x 4" 132 x 4"
Special Also Loads video Also
features supports ROM into supports
EGA, CGA, RAM EGA, CGA,
Hercules, Hercules,
and MDA and MDA
Documentation 49-page 49-page 29-page 21-page 63-page 57-page 52-page 24-page
Operations  Operations  Installation Installation  Installation user’'s User’s Installation
Manual Manual and Instructions; and User’s  manual Manual Guide; 20-
Operations  22-page Guide page Driver
Guide addendum Installation
to DOS Guide
Guide
Price $449 $445 $599 $595 $499 $395 $499 $499
Inquiry 981. Inquiry 982. Inquiry 983. Inquiry 984. Inquiry 985. Inquiry 986. Inquiry 987. Inquiry 988.

worked flawlessly and turned in a better-
than-average performance.

The Mitac SEGA ($199) is built around
the same Chips and Technologies chip set
and Phoenix BIOS as many of the other
boards, but it deserves special note as the
least-expensive board I looked at. The
SEGA performed as a standard enhanced
EGA, with one exception: In the VGA-
Diag test, where all other boards gave a
full-size screen for both the 320 by 200 by
16-color and 640 by 200 by 16-color
tests, the SEGA gave split screens, with
identical half-size images appearing in
the top and bottom halves of the screen.
In all, the Mitac board looks like a good
bet if your needs are confined to the capa-
bilities of an enhanced EGA.

The NSI Logic Smart EGA Plus (3499)
supports VGA modes 11H and 12H
through its TTL video port. The docu-
mentation also lists other boards that this
NSI chip-set- and BIOS-based board is
compatible with. According to the docu-
mentation, this board is compatible with,
and can use the drivers from, the Paradise
Autoswitch EGA480, Video Seven
VEGA Deluxe, Quadram Quad Pro-
Sync!, and PCG Photon Mega. In addi-
tion to this bounty of drivers, the Smart
EGA Plus comes with drivers for Win-
dows, 1-2-3, Symphony, and AutoCAD.
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The major flaw of this board was the
noticeable and very annoying flicker in
the Windows and AutoCAD displays.
The Smart EGA Plus was the only board
to have a problem with severe flickering.

The Paradise Autoswitch EGA480
($349) is a half-length card that uses the
Paradise single-chip EGA and Paradise
BIOS to provide enhanced EGA capabil-
ity. This board offers the same basic
functionality as the other boards in this
group, and it provides software drivers
for Windows, GEM, AutoCAD, Ventura
Publisher, 1-2-3, Symphony, Frame-
work II, WordStar, and WordPerfect.

The most outstanding feature of the
Autoswitch EGA480 is its documenta-
tion, which is well written, professionally
presented, and clearer than any other
board’s documentation on how the instal-
lation procedure for each driver works,
including the response shown on the
screen at each step. The quality of the
documentation make this board good for
users who do not have a lot of experience
installing boards and drivers.

The Quadram Quad ProSync! ($395)
supports VGA modes 11H and 12H, as
well as enhanced EGA modes. When I
tested the board, which uses a Chips and
Technologies chip set and the Phoenix
BIOS, I found that on TORUS I got VGA

colors, but no color cycling, indicating
limits to the completeness of the emula-
tion. The Quad ProSync! comes with
drivers for 1-2-3, Windows, AutoCAD,
GEM, WordPerfect, and WordStar.

My only problem with the board came
in using AutoCAD. When STPAULS first
appeared, the colors were dramatically
different than those of other boards, with
red replacing blue, and green replacing
white. When I regenerated, the colors
corrected themselves, but throughout the
AutoCAD session, random characters
would occasionally appear at the top of
the menu section.

The SCOA Star PGA ($399) confused
my poor little brain. First, the box said
“Intelligent EGA.” Next, while I would
assume that “PGA™ related to the IBM
PGC board, this is simply another en-
hanced EGA board that uses the Chips
and Technologies chip set and the Phoe-
nix BIOS. There was nothing unusual in
the operation of the board, but it was the
only product I looked at that had no
switches set at the factory. Most of the
boards came set up for EGA graphics on a
standard EGA monitor, but this board
simply came with all switches on.

The SMT Pro-EGA ($249) is a half-
length card that uses the Paradise chip set

continued
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Figure 1: In the tests for the enhanced EGA boards, Boca Research’s MultiEGA and Tseng’s EVA480 were the top performers.

and BIOS. The Pro-EGA has one switch-

block and three jumpers on the board,

and it comes with drivers for Windows,
GEM, AutoCAD, CADVance, Ventura
Publisher, Symphony, 1-2-3, and Word-
Star. This board is one of the few that
warranted a word about color; the driver
for AutoCAD produced a weak red, while
the Windows driver gave one of the rich-
est reds of any board in the review.

The Tatung 900 OmniCard ($399) uses
the Chips and Technologies chip set and a
Tatung BIOS to provide both VGA BIOS
entry points and enhanced EGA resolu-
tion up to 800 by 560 by 16 colors.
Tatung provides drivers for Windows,
GEM, AutoCAD, 1-2-3, and Symphony.
I tested the board using the 800 by 560
mode and found the display to be quite
crisp and readable. Unfortunately, the
screen in Windows and 1-2-3 was drawn
too large (vertically) for the display, es-
pecially annoying in Windows, when im-
portant information (like the name of the
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working file) was drawn off the screen.

The Tecmar EGA Master 800 ($595) is
an enhanced EGA half-length card that
has software for enabling BIOS hooks for
VGA modes 11H and 12H. The Tecmar
board has a Genoa chip set and Tecmar
BIOS, and it comes with drivers for Win-
dows 1.03, GEM, 1-2-3, AutoCAD, and
Ventura Publisher. I was surprised to find
that, in addition to the 70-page manual
for the board, Tecmar includes a 38-page
Guide to Cover Removal and Replace-
ment, showing how to take the cover off
scores of personal computers.

The Thomson Enhanced Graphics
Adapter Ulira Version ($395) is a half-
length card that comes with a driver for
AutoCAD and a mouse driver for the
Microsoft InPort Mouse adapter on the
card. Because of the presence of the In-
Port, the EGA Ultra Version has more
switches than most of the boards, with
three switchblocks and four jumpers. The
board is built around the Renaissance

BIOS and chip set.

The Tseng Labs EVA480 ($480) has a
number of unusual features that set it
apart from the other boards. Tseng offers
a piggyback board to allow complete
Hercules emuiation and includes a 25-pin
serial port with the EVA480. This is a
full-length board that uses a Tseng pro-
prietary chip set and BIOS

There are drivers for 1-2-3 and Auto-
CAD with the board, and I found files
that appear to be Windows drivers. There
were, however, no instructions for in-
stalling the Windows drivers, so I used
the enhanced EGA driver supplied with
Windows 1.03. The AutoCAD driver had
the interesting feature of changing the
menu characters to double size whenever
they were accessed. The sudden leap in
size was a bit jarring.

And on to VGA
The eight boards reviewed that fall into
the true VGA category are the first ones
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available. I found that the levels of perfor-
mance and features among this group var-
ied far more than did the features and per-
formance of the enhanced EGA boards.
As before, the boards are (with one ex-
ception) listed in alphabetical order.

The ATI VIP VGA ($449) and Tatung
Platinum Card ($445) are listed together
because they are one board sold by two
different companies. ATI manufactures
the boards using a Chips and Technol-
ogies chip set and ATI BIOS. Both supply
drivers for GEM, Ventura Publisher 1.0,
1-2-3, AutoCAD, and Windows.

Both boards support all VGA modes,
and both had the same problems with
drivers. In AutoCAD and Windows, the
display was drawn much too large (verti-
cally) for the monitor to display. In Auto-
CAD, both the coordinates at the top of
the screen and the current command at
the bottom of the screen were invisible.
In Windows, the blue bar with the work-
ing filename at the top of the screen and

the green icon bar at the bottom were
both drawn out of the display area.

The Compaq Video Graphics Control-
ler Board ($599) emulates the IBM VGA
to the extent of including precisely as
many drivers as the IBM: none. Once |
got past that, the Paradise chip-set-based
board worked well, but with a lot of
noise; not the video noise that causes
“snow” on the screen, but real audio
noise over the computer speaker. There
was a definite hum throughout the opera-
ticn of the board. The hum’s pitch would
change as different items were drawn on
the screen. It was kind of fun to close my
eyes and guess what was happening on
the screen by the sound it made, but I
think that the hum would get on my
nerves in a big way over time.

The IBM Personal System/2 Display
Adapter ($595) is, of course, the standard
against which all other VGA boards are
judged. In most ways, it’s not a hard stan-
dard to meet. It comes on a Micro Chan-

nel form-factor with a PC-bus connector.
The board includes no drivers. Its docu-
mentation is complete, but not exhaus-
tive. In order to get VGA graphics, I used
the drivers from the SigmaVGA board,
which worked with every package but
AutoCAD. I ran the AutoCAD test using
the EGA driver that was packaged with
AutoCAD.

The SigmaVGA from Sigma Designs
($499) is a full-length board that packs a
lot of graphics compatibility into a single
slot. Not only does the SigmaVGA sup-
port all VGA modes, it emulates EGA,
CGA, Monochrome Display Adapter
(MDA), and Hercules as well. With one
of these and a multiple-scan-rate moni-
tor, graphics-incompatible software
would be few and far between. Drivers
for AutoCAD, 1-2-3, Windows, GEM,
and WordStar are included with the
board. I've tried to think of some criti-
cism of the board, but frankly, I can’t.

The STB VGA Extra ($395) is the least-
expensive VGA board, but it’s also the
board with the most problems. The full-
length Chips and Technologies chip-set-
based board includes drivers for 1-2-3,
Symphony, Windows, and AutoCAD. It
also has a 57-page photocopied user’s
manual.

The problems arose in Windows and
1-2-3. The screen display in Windows
was drawn too large for the monitor, with
areas of the screen getting shoved off the
top and bottom. In 1-2-3, the problem
arose when I exited the package. After
leaving 1-2-3, the screen stopped redraw-
ing. In other words, a DOS CLS com-
mand would take the cursor to the top left
corner of the screen but would not blank
the old image. It took rebooting to get re-
drawing back.

The VEGA VGA from Video Seven
($499) came very close to getting a no-
buy recommendation. The first VEGA
VGA board that I looked at had some se-
rious problems. In AutoCAD, large verti-
cal white lines would flash across the
screen any time the mouse was in motion.
No amount of regenerating, redrawing,
or rebooting solved this problem.

Fortunately for Video Seven, I had re-
ceived three of the boards, and I decided
to look at another, to see if the problems
were endemic to the VEGA VGA or par-
ticular to one board. I'm glad I did, be-
cause the problems seem to have been
with one board, and the VEGA VGA does
a couple of nice things. First, Video
Seven has put VGA graphics into a half-
length card format, which makes it the
smallest board of the VGA group. Next,
the company provides software that can
automatically load the ROM code into
faster RAM for better performance.

continued
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EGA AND VGA BOARDS

American Mitac Corp.
410 East Plumeria Dr.
San Jose, CA 95134
(418) 432-1160

ATI Technologies

3761 Victoria Park Ave.
Scarborough, Ontario
Canada M1W 382
(416) 756-0711

Boca Research Inc.
6401 Congress Ave.
Boca Raton, FL 22487
(305) 997-6227

20555 FM 149
Houston, TX 77070
(713) 370-0670

Genoa Systems
73 East Trimble Rd.
San Jose, CA 95131
(408) 432-9090

Compaq Computer Corp.

Company Information

IBM

900 King St.

1A515 Rye Brook, NY 10573
(914) 934-4793

Intelligent Graphics Corp.
4800 Great America Pkwy.
Suite 200

Santa Clara, CA 95054
(408) 986-8373

Logitech

6505 Kaiser Dr.
Fremont, CA 94555
(415) 795-8500

NSI Logic Inc.

Cedar Hill Business Park
257B Cedar Hill Rd.
Marlborough, MA 01752
(617) 460-0717

Paradise Systems
99 South Hill Dr.
Brisbane, CA 94005
(415) 468-7300

Quadram

One Quad Way
Norcross, GA 30093
(404) 923-6666

SCOA Systems

2100 Golf Rd., Suite 100
Rolling Meadows, IL 60008
(312) 640-8782

Sigma Designs
46501 Landing Pkwy.
Fremont, CA 94538
(415) 770-0100

SMT

1145 Linda Vista Dr.
San Marcos, CA 92069
(619) 744-3590

STB Systems Inc.
1651 North Glanville
Richardson. TX 75081
(214) 234-8750

Tatung Co. of America Inc.
2850 El Presidio Dr.

Long Beach, CA 90810
(213) 979-7055

Tecmar

6225 Cochran Rd.
Cleveland, OH 44139
(216) 349-0600

Thomson

5731 West Slauson Ave.
Suite 111

Culver City, CA 90230
(213) 568-1002

Tseng Laboratories
10 Pheasant Run
Newtown, PA 18940
(215) 968-0502

Video Seven

46355 Landing Pkwy.
Fremont, CA 94538
(415) 656-7800

Zenith Data Systems
100 Milwaukee Ave.
Glenview, IL 60025
(312) 699-4839
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$1799 For 386 POWER!!

386/2 Model 10

*1 Serial/ 1 Parallel Ports.
* Floppy Controller.
*1 1.2MB Floppy Drive.

| * Phoenix Blos.

ADVANCED LOGIC RESEARCH

* 80386-16mhz (20mhz Optlonal).
*1MB of 32-bit RAM (80ns);
* Expandable to 2MB on board.

| 101 Professional Keyboard.

* 80387 and 80287 Sockets.

==

*8 Slots.

386/2 Model 40 $2999

386/2 Model R66 $2749 386/2
Other Models Too!  20mhz versions now availabie!!!

COMING SOON: "Flex Cache" Models From ALR!!

Aldus Dest
Amdek Diconix
AT&T Epson
Ansa Hayes

| Ashton-Tate Hercules

AST

Compagq 1BM

¥ W.P. Electronics, |
800-962-6778 Order Line
8AM - 5PM Pacific Time

555 S Palm Canyon Dr #A110-342, Palm Springs, CA 92264
3 619-320-6500 ICA.

Our Other Quality Brands:

Hewlett-Packard

iy Ol
W I -]l

Inc.

.‘I

lomega Okidata

Irwin Paradise

Lotus Plus Devipmt.

Microsoft  Ricoh

NCR Seagate .
NEC Western Digital |

Novell Zenith : ':I

: ALR 'DART 286 Avail....Mod 10 ¢ 1199, Mod R66 $1999 )
7 Incredible Software and Hardware Values:

COMPAQ and ZENITH

Xerox Ventura Publ. $459 Novell Arcnet Starter Kit $2299 Deskpro 286-1 $1799 Z-181 Laptop
Aldus PageMaker $415 Lotus 123 $299 || Deskpro 286-20 $2450 $1549
PARADISE VGA BOARD ~ $Call HP LaserJet Il w/Toner $1695 || Deskpro 286-40 $2999 Z-18310MB HD ‘
| ATI VGA BOARD $289 HP 7475A Plotter $1299 || Deskpro 386 Systems  SCall $2075
\ VIDEO & VGA BOARD $Call HP ScanJet w/PC Intric. $1395 /| Portable Il1-20 $3599 7-183+ 20MB HD
— - Portable I1I-40 $4175 $2287
Portabie 386 Systems ~ $Call 1200Bd Int.Modem
Compaq RAM Upgrades $Call $199

Compag Accessories $Call Carry Case

‘World kadio Histor



Time is of the essence. The
essence of the HP DraftMaster Plotter.
The fastest A to E size drafting plotter
made by Hewlett-Packard. A plotter
so fast, any designer can create big
ideas at blinding speeds.

How did we do it? With unsur-
passed acceleration. And features
like a new pen-sorting algorithm.
Bi-directional plotting. And a very fast
resident micro-processor. We even
offer a model with roll-feed for non-
stop plotting.

But the HP DraftMaster doesn't
sacrifice output quality for its blinding
speed. Every plotter is thoroughly
tested to ensure the highest reliability
and precision. So you get smooth
arcs, straight lines and perfectly-
formed characters, time after time.
Furthermore, it handles a variety of

pens on drafting film, vellum or paper
—all at optimal speeds.

Naturally, it works with just about
any computer. Like the HP Vectra PC
and IBM PC's. As well as popular
PC-CAD software like AutoCAD
and VersaCAD. And the DraftMaster
brings with it HP's worldwide reputa-
tion for quality. Prices start at just
$9,900*

Why wait? For a brochure and a
sample plot, callusat 1 800 367-4772,
Ext. S01A.

The drawing shown below was produced on the
HP DraftMaster with AutoCAD software

HEWLETT
'[’2” PACKARD

registered trademark of T&W Systems
€ 1987 Hewlett Packard Co

*Suggested U S hist price

Circle 113 on Reader Service Card

How to create monumental plots
in a matter of minutes.
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EGA AND VGA BOARDS

625 —
© 3
3 o
- -
A — ~
©
125 — o
<
%} -
=
<)
[3]
®
(2]
£
o
E
= & =
2 N~ 3
3 « ™
N Y
S 25 ~ -
(7]
o
©
o
(7]
2
€
] ~
5 & n
o © ©
=1
-

_J]133.98
]117.06
1148.36

] 26.66
] 30.27

_J20.02

___J20.64

4.45

\os > \gs
& ES 5 & S
S &P W @ S > e g

. Draw
E' Write
B oosomr
O autocap
o
3 = . Lotus 1-2-3
& 8
= —
w0 NS
5 &
&
< <
o |
w G

Figure 2: Compagq’s VGC Board scored best on the benchmark tests for VGA boards, followed by Video Seven’s VEGA VGA.

Video Seven includes drivers for Auto-
CAD, Windows, and 1-2-3 with the board.
The experience with the first board left
me a bit leery of the VEGA VGA, but
based on the performance and features of
the second board, this product’s a winner.
The Zenith Z449 ($499) is a full-length
VGA board that supports all but one of
the VGA modes. Unfortunately, the
mode left out (mode 13H) is the 256-
color mode that helps make the VGA
standard so nice. The Z449, based on the
Chips and Technologies chip set, tries to
make up for the missing mode by provid-
ing lots of backward compatibility, offer-
ing EGA, CGA, MDA, and Hercules
support. It almost succeeds. In addition
to the hardware features, Zenith shows
nice attention to detail by being the only
manufacturer to provide its drivers for
AutoCAD, GEM, 1-2-3, Symphony, and
Windows on both 5%- and 3'2-inch
disks. If it weren’t for the missing mode,
this would be the top board of the group.
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The Best of a Big Bunch

If an enhanced EGA board with no pre-
tensions to VGA is all you need, the Mitac
SEGA board is the clear winner on the
basis of price. If you feel that high-qual-
ity, detailed documentation is important,
by all means check out the Paradise
board. Other than these two, the en-
hanced EGA boards offer a lot of similar-
ities across a wide range of prices and
secondary features. There were none that
I would warn against. And given the cur-
rent lack of software that supports VGA,
these boards may be more than adequate
for most applications.

On the VGA side of things, one fact be-
came quite clear: If you need VGA, buy
VGA, not an enhanced EGA board that
happens to have a mode or two that coin-
cides with VGA. For one thing, you
really need an analog display to take ad-
vantage of VGA, and with the exception
of the Intelligent Graphics EGAcard,
none of the enhanced EGA boards offer

analog. For another, the quality of the
“VGA emulation” provided by the en-
hanced EGA boards simply wasn’t up to
the standards of the “‘real” VGA boards.

Finally, most of the VGA boards re-
viewed here claim BIOS-level versus reg-
ister-level compatibility with VGA. Since
I began this review, many companies, in-
cluding Paradise, Sigma, and others
mentioned here, have announced boards
that claim to be hardware-compatible
with VGA and so able to more fully sup-
port future VGA software and offer faster
performance.

But if I were in the market today for a
VGA board, the SigmaVGA would be my
choice. It offers complete VGA imple-
mentation and a nice variety of drivers in
a well-documented package. The VEGA
VGA from Video Seven is also a top-
notch board, with good features and per-
formance. If you need VGA and have
only a half-length slot open, the VEGA
VGA is the way to go. @



Ah, the big idea. Everyone
has one. But not everyone can
afford a plotter to plot one on.
Which got us thinking. What if
there was an HP quality plotter so
reasonably priced you could afford
to hook one up to every PC CAD
workstation in the office?

Presenting the HP DraftPro
Plotter. For only $4900 any architect,
engineer or designer can create
perfect plots time after time.
Consider what the DraftPro can do:

It can draw straight lines,
smooth arcs and perfectly-formed
characters. All on C and D-size
drafting film, paper or vellum,
using eight different pen colors.

Furthermore, it works with

just about any PC, such as the
HP Vectra PC and IBM PCs. As
well as popular PC CAD programs
like VersaCAD and AutoCAD.

If the idea of having HP
reliability with a low price tag
makes sense to you, call us now
For a brochure and sample plot,
call 1 800 752-0900, Ext. 901A.

The HP DraftPro Plotter:
high-quality drafting for only
$4900.*

The drawing shown below was produced on the
HP DraftPro with VersaCAD software.

HEWLETT
b/” PACKARD

VersaCAD1sa trad k of T & W Syst, AutoCAD 1s
aregistered trademark of AutoDesk, Inc *Suggested U S list price

Circle 114 on Reader Service Card

How to pull off a fantastic
HP plot for only $4900.




Insiston a
Sysgen 54"
drive for
your PS/2.

Heres why:

A Sysgen™ Bridge-File™ gives a PS/2™ full access Sysgen’s footprint is smaller. A full 50% smaller than
to your current data and software, with unparalleled IBM’s. For the best PS/2 access to S¥4" disks, and the
5Y4" disk drive performance and reliability. You get: best value at only $325, insist on Sysgen Bridge-File.
A larger capacity drive. Two modes — a 360Kb and a
powerful 1.2 Mb — assure you comprehensive transfer cap- Sysgen offers the only complete family of data
abilities and convenience for total office needs. Others, transfer products: Including the 32" Bridge-File
like IBM®s, offer only 360Kb. Proven reliability. In floppy disk drive, for transferring information from any

fact, Sysgen is the choice of over 100,000 satisfied Bridge- PS/2 to any PC. And the Bridge-Tape subsystem that’s
File and tape back-up PC and PS/2 com-
users. No slot loss. patible, giving you
The Sysgen S¥" total tape back-up
drive adapter card and data transfer
doesn’t take any flexibility.
additional slot space.
IBM’s does. Built-
in flexibility of an
external connector.
You can add another
Bridge-File drive or ;

Sysgen’s hlgh performance tape back-up system,
Bridge-Tape™ (As a Bridge-File owner, you receive a

total savings of $135 on Bridge-Tape!) What’s more, INFO HOTLINE 1-800-821-2151

SYSGEN

I N C OR ORATED

Call for Sysgen
literature or for
the location of the
Sysgen dealer
nearest you,

Sysgen Incorporated, 556 Gibraltar Drive, Milpitas, CA 95035, (408) 263-4411. OCopynghl Sysgen. Inc., 1988.
Trademarks: PS/2 — IBM Corporation, Sysgen, Bridge-Tape, Bridge-File — Sysgen, Inc. R ks: IBM — IBM Corp




SYSTEM REVIEW

The Zenith Z-386

The Z-386 backplane design
features an unusual approach to
high-speed bus expansion. In
this design, the backplane, or
system board, serves as a power
and bus connection system into
which you plug other circuit
boards. One advantage to this is
that if a part fails, it is likely to
be on a removable circuit
board. The Z-386’s backplane
has two 8-bit slots, two AT-
compatible 16-bit slots, and six
32-bit slots.

The Z-386, at the high end of
Zenith’s MS-DOS desktop
computers, combines the speed
of a 32-bit 80386 processor
with IBM PC AT compatibility.

The basic system comes in
two models, differentiated by the
amount of hard disk space: The
Model 40 ($6499) contains a
40-megabyte hard disk drive,
and the Model 80 ($7499) has
an 80-megabyte hard disk drive.
Both models include a 16-MHz
80386 processor, which requires
one 32-bit slot and has a socket
for either an 80287 or 80387
math coprocessor; a Z-505 memory
board containing 1 megabyte of two-wait-
state 100-nanosecond RAM (it requires
one 32-bit slot); a 1.2-megabyte floppy
disk drive and one of the hard disk drives
(the disk controller requires one 16-bit
slot); an I/0 board containing one serial
port and one parallel port (the board re-
quires one 32-bit slot); a 31.5-kHz video
display board, which occupies one 8-bit
slot and includes EGA, CGA, and Her-
cules hardware and software support; and
five additional expansion slots—one 8-
bit, one 16-bit, and three 32-bit slots.
The basic system also includes MS-DOS
3.2 and Microsoft Windows/386.

You can expand memory in either 1-
megabyte increments with the Z-505
memory card ($699) or 4-megabyte in-
crements with the Z-515 memory card
($2199); each card of either kind requires

Ed McNierney

Faster than the PS/2

Model 80 and fully compatible

with the IBM PC AT

one 32-bit slot. You can provide the
Z-386 with a maximum of 16 megabytes
of RAM by filling the three remaining
32-bit slots with Z-515s and substituting
another Z-515 for the Z-505 that comes
with the basic system.

You can add Zenith’s optional Z-525
64K-byte, zero-wait-state, 40-ns cache-
memory board ($599), which requires a
32-bit slot, and you can add another 1.2-
megabyte or 360K-byte floppy disk
drive, as well as another hard disk drive.
The Z-386’s 195-watt power supply and
disk controller provide all the power and
cabling necessary to support two floppy
disk drives and two hard disk drives
without upgrading or requiring additional
expansion slots.

The system I reviewed was a Z-386
Model 80 with a 1.2-megabyte 5% -inch
floppy disk drive, an 80-megabyte hard

disk drive, the Z-449 video
display board, and Zenith’s ex-
cellent ZVM-1380-C 13-inch
EGA color monitor ($799). The
review system also came with
the optional 64K-byte cache
memory board to cache the en-
tire address space. Adding this
optional board boosts system
performance, as the bench-
marks will show.

The Hard Facts

The Z-386 has a modular de-
sign based on Zenith’s familiar
‘‘backplane,” with plug-in
components including the
CPU, system memory, disk
controllers, and standard 1/0
services. Most 80386 micro-
computers feature at least one
32-bit expansion slot into which
you can add fast peripherals
such as memory. However,
many slot designs are propri-
etary, and 32-bit hardware de-
signed for one system can’t be
used with another. Much of the
time, you can use these 32-bit
slots only with special 32-bit
circuit boards; if you are running out of
slots, you may not be able to use a stan-
dard IBM PC or AT peripheral device in
an unused slot.

While the 32-bit bus layout for the
Z-386 is also proprietary, it is designed
to be an extension of the AT’s 98-pin con-
nector. The 16-MHz, 32-bit, 160-pin
slots can accept Zenith peripheral boards
as well as AT-compatible boards. Those
AT boards containing descenders—that
is, portions of the board that drop down
beyond the edge connector to gain more
board space—won’t fit, because the de-
scenders hit the connector on the Z-386.
continued

Ed McNierney is a principal engineer at
Lotus Development Corp. You can con-
tact him at 54 Pleasant St., Groton, MA
01450, or on BIX as “mced.”
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REVIEW: THE ZENITH Z-386

Zenith Z-386 Mode! 80
Z-386 Model 80

Company PS/2 Compaq IBM
Zenith Data Systems no cache, cache, Model 80 386 PC AT
1000 Milwaukee Ave. Test no FPU noFPU  80387-16 80387-16 80287-8
Glenview, IL 60025
(312) 699-4800 Dhrystone® 3821 4136 3626 3748 1590

Fibonacci 53.17 49.43 57 26 53.11 126.22
Components Float 35.70 33.45 162 143 10.98
Processor: 16-MHz Intel 80386; socket Savage 314.06 280.89 949 8.95 37.30
for optional 80287 or 80387 math Sieve 5.84 538 645 5.98 24.60
coprocessor Sort 8.02 6.92 774 5.58 43.17
Memory: 1 megabyte of two-wait-state
RAM, expandable to 16 megabytes; 64K * For the Dhrystone test only, higher figures denote faster performance.
bytes of cache memory optional

Mass storage: One 1.2-megabyte 5%-
inch floppy disk drive; one 80-megabyte

hard disk drive; expandable to one DISK ACCESS IN BASIC (IN SECONDS)
more floppy disk drive and one more WRITE READ
hard disk drive ¢ 5 10 0 5 0 15 2

I ! ! '|“

Display: MDA, CGA, Hercules, EGA,
Enhanced EGA, and VGA

Keyboard: Modified 101-key enhanced
keyboard layout

/10 interfaces: One serial port; one
parallel port; five free slots: one 8-bit siot,
one 16-bit slot, and three 32-bit slots
Other: Real-time clock/calendar with
battery, 195 watts; 110-/220-volt BASIC PERFORMANCE (IN SECONDS)

switchable power supply; one year SIEVE CALCULATIONS

carry-in warranty 80 100 0 s 10 '

- -4 6
48

Size
6Y2 by 21 by 16Y2 inches; 38 pounds

Software
MS-DOS version 3.2; Microsoft
Windows/386; Video Drivers software

support SPREADSHEET (IN SECONDS)

Options LOAD RECALCULATE
80287 math coprocessor: $525 0 : 0 20 25 0 8 & 15 20 S
80387 math coprocessor: $1199 ] 1
Z-505 1-megabyte RAM expansion: ‘ ‘|3

$699 18 "
Z-515 4-megabyte RAM expansion: 21 a0

$2199 88
Z-525 64K-byte cache memory: $599 ' I
40-megabyte hard disk drive: $1699

80-megabyte hard disk drive: $1999 SYSTEM UTILITIES (lN SECON DS)

Documentation 40K FILE COPY

130-page High-Performance 0 5 10 15 20 25
Workstation Owner's Manual, 475-page
MS-DOS Version 3.2 User’s Guide and
User's Reference; 20-page Video Drivers
Installation Guide; 46-page MS-DOS
Version 3.2 Quick Reference Guide

9

mm ZENITH Z-386

== 1BM PS/2 MODEL 80
COMPAQ DESKPRO 386
sm IBM PC AT (8 MHZ)

Price
Model 40: $6499
Model 80: $7499

The table contains the results of C language benchmarks (see "A Closer Look” by Rich-

Inquiry 885. ard Grehan in the September 1987 BYTE). All times are in seconds, except for the Dhry-
stone, which is in Dhrystones per second. The Disk Access benchmarks write and then
read a 64K-byte sequential text file to a hard disk. Sieve runs one iteration of the Sieve of
Eratosthenes. Calculations performs 10,000 multiplication and division operations. The
Spreadsheet tests load and recalculate a 100-row by 25-column Multiplan (1.06) spread-
sheet. The 40K File Copy benchmark copies a 40K-byte file on the hard disk. All BASIC
benchmark programs were run with MS-DOS 3.20 and GWBASIC 3.20 on the Zenith Z-
386 Model 80; PC-DOS 3.3 and BASICA 3.3 on the PS/2 Model 80 and PC AT; and
Compaq DOS 3.1 and Compaq BASIC 3.11 on the Deskpro 386.

116 BYTE ¢« MARCH 1988



REVIEW: THE ZENITH Z-386

However, most AT boards will fit, and
the added flexibility is convenient.

The Z-386 features standard EGA-
compatible graphics that can send video
output to a variety of different monitors.
In addition to supporting MDA, CGA,
Hercules, and EGA monitors, the Z-449
video adapter can drive a 31.5-kHz ana-
log monochrome or color monitor, such
as those supported by IBM’s PS/2 com-
puters. The Z-449 directly supports a
special EGA-like 480-line display on
VGA analog monitors, and Zenith pro-
vides a disk of video drivers to support
the 480-line mode in Lotus 1-2-3, Lotus
Symphony, AutoCAD, GEM, and Micro-
soft Windows. [Editor’s note: For further
discussion of the Z-449, see “Enhanced
EGA and VGA Boards " by Curtis Frank-
lin Jr. on page 102 of this issue.]

On the rear of the system unit are two
sockets for monitors: one for a VGA or
compatible monitor and one for the other
supported monitors. The sockets are easy
to differentiate, however: The VGA
monitor socket has 15 pins in three rows,
and the other has 9 pins in two rows. In
other words, the plug on your monitor
will fit only in the appropriate socket, so
there’s no chance of mixing them up.

When I connected the monitor to the
system unit, it displayed only a solid
white screen. Even though the review
system came with an EGA monitor, Ze-
nith configured the system at the factory
to support an analog VGA monitor. I
solved the display problem by setting off
video DIP switch 6 (accessible from the
outside of the unit)—but only after
searching the documentation for the solu-
tion and finally finding it in Chapter 4 of
the owner’s manual. I think Zenith
should include information addressing
common setup problems in the ““Getting
Started” chapter at the front.

The on/off switch for the monitor is on
the front; it is a push button labeled “1/0.
The monitor also has a feature I haven’t
seen before: On the front is a three-posi-
tion dial that lets you choose either the
standard color output (black and white
for text at the default settings) or mono-
chrome output in amber or green.

Zenith’s enhanced 101-key keyboard
closely emulates the 101-key layout used
on IBM’s PS/2 and AT computers, and it
has a soft touch with an audible clicking
feedback system in the keyboard unit it-
self. Zenith has made one change to the
IBM layout: Instead of placing the back-
slash (\) key to the left of the single-
width Backspace key, as IBM does, Ze-
nith has enlarged the Backspace key to
double-width and placed the backslash
key to the right of a truncated right Shift
key. It’s a small change, butI find it diffi-
cult to switch between layouts.

On the positive side, the Z-386’s key-
board features a well-designed acceler-
ated key-repeat feature. When you press a
key and hold it down, it begins to repeat
at a standard rate; but the longer you hold
it down, the faster it repeats, making long
cursor movements convenient and rapid.

You can use the keyboard with either
AT- or XT-compatible computers; there
is an AT/XT switch under the nameplate
on the upper left. The keyboard comes
set up for AT compatibility, and if you
wish to use XT compatibility, you need to
add appropriate firmware and change the
switch setting.

The Software Scene

In addition to MS-DOS 3.2 and Micro-
soft Windows/386, the Z-386 comes with
a ROM-based Monitor program that pro-
vides access to: a Setup/Configuration
program that lets you configure your sys-
tem from the keyboard; a Test program
that has extensive disk-read, keyboard,
base-memory, expansion-memory, and
power-up diagnostic tests; a series of de-
bugging tools, including Eaddress (ex-
amine memory), Iport (input from
port), R[register] (examine register),
T[count] (trace program), and
U[range] (unassemble program), where
brackets denote an optional parameter.
To activate the Monitor program, you
press Ctrl-Alt-Insert.

The Z-386 provides a flexible disk-
boot mechanism. The Setup/Configura-
tion program lets you tell the system
where to look for its bootstrap record;
you can choose to boot automatically
from the floppy disk or the hard disk, or
from the floppy disk when it is mounted
and from the hard disk when it isn’t. You
can also choose to have the system come
up displaying the Monitor program’s
prompt, at which time you can boot from
whatever drive you wish with the boot
command B[ parameters].

Although the Z-386 comes with Ze-
nith’s version of MS-DOS 3.2, the oper-
ating system is not preinstalled on the
hard disk. When first powered up the re-
view system (after setting the DIP
switch), the screen displayed the error
message Not a bootable partition.
The “Getting Started” section of the
owner’s manual explained that at this
point you reset the computer with the
Ctrl-Alt-Insert combination to go to the
Monitor program. From there, you
mount the first MS-DOS disk and enter
B F (which stands for “boot from flop-
py”). The boot sequence on the floppy
disk initiates the MS-DOS SETUP utility.

This reveals a couple of problems that
Zenith could easily have avoided. First,
SETUP is not the same as the Setup/Con-
figuration program, but Zenith doesn’t

tell you that there are two different pro-
grams involved. This is confusing; you
think you’re going to enter the Setup/
Configuration program, but you aren’t.
So, any attempt to jump ahead can easily
put you in the wrong place. For instance,
if at the monitor prompt you select the op-
tion for the Setup/Configuration pro-
gram, you have actually bypassed the
SETUP utility, and your hard disk has not
been formatted. Thus, you can find your-
self in quite a mess. A different name for
one of the programs would have avoided
this confusion.

Second, Zenith has set the system to
automatically try to boot up on the hard
disk. This doesn’t make much sense
when you consider that the hard disk
doesn’t contain an operating system; in
fact, it isn’t even formatted. It would
make more sense to set the initial system
default to boot from the floppy disk.

The SETUP utility formats your hard
disk and transfers your system to it, if you
wish, through a user-friendly conversa-
tional interaction. The hard disk comes
unformatted with one partition. If you
want more than one, you can use the MS-
DOS PART utility to set them up. SETUP
tells you when to exit and execute PART,
and the two utilities give you instructions
on all the procedures you need.

You can also use some other MS-DOS
utilities if you need to modify the hard
disk organization and protections. You
can use DSKSETUP and ASGNPART to
create more than one MS-DOS partition
and assign disk drive letters to those par-
titions. Then you can format the parti-
tions with the MS-DOS FORMAT com-
mand to make them usable and bootable.

The DSKSETUP utility adds a conve-
nient feature to the hard disk layout: for-
mat protection. With DSKSETUP, you can
protect each partition on the hard disk
from accidental reformatting; only an-
other DSKSETUP command can release the
protection and allow the disk to be refor-
matted. ASGNPART lets you assign the
connections between MS-DOS disk drive
letters and the logical disk partitions
created by DSKSETUP. Partitions can all
receive flexible name assignments.

Zenith’s version of MS-DOS includes
a number of custom software utilities, in-
cluding APPLY (to execute a command re-
peatedly while varying a specific param-
eter); CONFIGUR (to tell the system the
correct protocol to use for a serial or par-
allel device and display the system con-
figuration); FC (to compare two files and
send any differences it finds to the screen
or to another file); RTCLOCK (to read the
real-time clock and set the MS-DOS
clock to that date and time, and reset the
real-time clock); SEARCH (to scan a disk

continued
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Circle 103 on Reader Service Card
WHAT WOULD YOU DO WITH

MODEMS ON A SINGLE PC?
HOW ABOUT 64?

+ Up 10 16 modems on one single-slot plug-in card

* Up to 64-user capability simultaneous & interactive
* Runs on any PC compatible under MS-DOS V3.X
* User-modifiable C source code included

* Menu-oriented operation

» Complete accounting capability w/audit trail

« Extensive SYSOP displays

* Powerfail-protected data

* "Midnite-Cleanup” feature

« Full one year warranty on hardware

+ Teleconferencing + Insurance Claims Processing

+ Electronic Mail * Multiple Listing Services

+ File Upload/Download « Field Quotes

* Order Entry + Sales Office Communications
* Database Look-up * Reservations Services

* On-line Expert Systems * 5IG Conferences

» Catalog Scanning * Stock Prices

* Classified Advertising Svcs  » Telephone Directories

« Educational Services

+ Banking/Financial Services
* Brokerage Services

» Customer Service

« Travel Agency Services
* Yellow Pages

* Surveys/Polling

* Multi-Player Games

Combine our single-slot card with our sophisticated
BREAKTHROUGH software and you have a BBS that
performs like a mainframe on a 286/386 machine
with only one cable coming out the back! Completely
self-contained, with no external hardware necessary,
the system is extremely reliable, flexible and fast.

Successfully in use at over one hundred installations,
BREAKTHROUGH allows up to 64 users to interact
with each other and with the system simultaneously.
Up to 16 modems are available on one single slot card.
Extensive and growing third party developer support
offers a wide variety of applications for many fields.

The only way to experience our BREAKTHROUGH
is by trying it yourself. For $59.00 we’ll rush you a
copy of The Major BBS (our multi-user Bulletin Board
System), the C source, and a 175 page book explaining
the system. This includes everything except the single-
slot modem card and the low-level “‘device driver”
object library package. Single slot modem cards are
available separately in a variety of configurations and
with any number of modems (up to 16) that you may
require.

305/583-5990
@WGALACTICOMM

The Leader in BBS for the PC
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Mega BBS applications
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BREAKTHROUGH!

4101 SW 47th Avenue, Suite 101 Fort Lauderdale, FL 33314

REVIEW: THE ZENITH Z-386

and display all files that match the input
specification); ZCOM (to use a modem or
direct serial communications to transfer
files between two computers); and
ZSPOOL (to create a print buffer in either
conventional or expanded memory).

In addition, the Expanded Memory
Specification device driver, EMM.SYS,
comes on the MS-DOS distribution disk.
You can set up as much of your memory
as you wish to be EMS memory, as long
as your first memory card reserves at
least 640K bytes as system memory.

The Z-386 is completely AT compat-
ible, running all the tested software and
hardware without any problems, includ-
ing Microsoft Windows version 1.03,
Lotus 1-2-3 version 2.01, SideKick ver-
sion 1.56A, the Microsoft bus Mouse
version 6.10, the Everex Evercom 1200-
bit-per-second modem, and Lotus Manu-
script version 1.0. As is common with
80386 systems, the Z-386, via the Setup-
/Configuration program, lets you select
one of three operating speeds: Slow,
which is a constant 8-MHz operation;
Fast, a constant 16-MHz operation; or
Smart, in which the CPU runs at 16 MHz
for processing and slows to 8 MHz for
disk I/0 operations. The default mode,
Smart, lets you install (and deinstall)
copy-protected software, such as Lotus
1-2-3 version 2.01, on the hard disk
without difficulty.

[Editor’s note: While we were working
with the Z-386, the system hung on two
separate and unrelated occasions. We
could enter nothing, and we got no re-
sponse; we couldn’t even reboot. We had
to turn the machine off and then on again
to free it. We also couldn’t re-create the
situations. Thus, we have no idea wheth-
er this is a recurring problem or a fluke. ]

On the Bench
Zenith’s literature claims a 40-millisec-
ond average access time for the 80-mega-
byte hard disk drive, but Core Interna-
tional’s Coretest utility measured a much
more respectable 27-ms average seek
time, with track-to-track seeks requiring
only 4.3 ms. The drive also performed
well on the disk-transfer-rate test, with a
transfer rate of 205.5K bytes per second.
The EGA display system ran all tested
graphics software, including Microsoft
Windows versions 1.03 and 2.0 and PC
Paintbrush Plus version 1.0, with no
problems. Video memory required 30
wait states for each access, but this is not
unusual for an EGA board running in a
16-MHz 80386 machine. As 32-bit ma-
chines become more common and users
become more demanding of graphical in-
terfaces, EGA-compatible hardware will
need to be redesigned for higher speed,
so that it fits more appropriately with the

performance of the rest of the system.

BYTE’s BASIC benchmarks show that
the Z-386 without its optional cache
memory is generally comparable to other
80386 machines; its performance is
slightly slower in some tests and slightly
faster in others.

The Z-386 becomes more impressive
in the C benchmarks, which are more in-
dicative of computing power and ability
among the 80386 machines. Without its
optional cache, the Z-386 exceeds the
performance of the IBM PS/2 Model 80
by S percent on the Dhrystone test, and it
beats that of the 16-MHz Compaq Desk-
pro 386 by 2 percent. With the cache
memory, these figures jump to 14 per-
cent over the PS/2 and 10 percent over the
Compagq (and an 8 percent increase over
the Z-386 without the cache).

On the Fibonacci test, the Z-386 shows
a slight edge over the Model 80 and a
speed equal to the Compaq’s. Adding the
cache boosts performance by about 8 per-
cent. The review system didn’t have a
floating-point coprocessor, so the Float
and Savage benchmarks indicate only that
if you do many floating-point or transcen-
dental calculations, you will want one.

On the Sieve test, the Z-386 shows a 10
percent improvement over the Model 80
and a small (2 percent) improvement over
the Compagq. The Sort benchmark is the
only one in which the Z-386 falls behind
the others. It lags behind the Model 80 by
4 percent, and behind the Compaq Desk-
pro by a whopping 44 percent. The cache
memory boosts the Z-386’s Sort time by
16 percent, however.

Coupled with Zenith’s reputation for
service and reliability, the benchmarks
overall indicate that the Z-386 is an excel-
lent machine to use as an 80386 comput-
ing platform. They also indicate that the
additional expense of the Z-525 64K-byte
cache memory board is well worth the
performance boost it provides.

An Qutstanding Machine

The Zenith Z-386 is a powerful machine
and a sound value for your computing
dollar. Its compatibility with the PC AT
is flawless, and its performance is among
the best in its class. Its raw computing
horsepower is made even more useful by
Zenith’s unusually helpful assortment of
ROM and MS-DOS utility software.

The manual could be better organized
and some of the setup choices more logi-
cal. However, these things bothered me
partly because the Z-386 is such an out-
standing machine: It’s frustrating to have
a terrific machine at your fingertips and
then have a struggle setting it up. Take
the instructions slowly and carefully, and
don’t try to jump ahead, and I think you’ll
avoid the troubles T had. ®
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credjble Display Of Power And Versatility

For just $599* the new 965 gives
you ASCII, ANSI and IBM® PC com-
patibility in one terminal.

The new 965's versatility is
unparalleled. It supports 23 ter-
minal emulations, more than any
other model in its class. You even
get your choice of ASCII, ANS] or
IBM Enhanced PC keyboard styles.

There’s a 14" flat display in
green or page-white with crisp, clear
characters in a high-resolution 10x16
matrix. A 2-position keyboard with
a true accounting keypad, 20 user-

programmable editing keys, and
128 programmable function keys.

The 963 can display up to 49
data lines, enough to show large
spreadsheets or two normal display
pages of text at the same time. No
other terminal this affordable can
do that.

The 965's state-of-the-art single
board design uses a 16-bit CPU and
sophisticated gate array to give you
a high-performance, very reliable
terminal with a full one-year end-
user limited warranty.

rk of inte: national Business Machtnes Carporation *Suggested Retal Price

The 965. A whole new look
in terminals from TeleVideo. Call us
toll-free or write today for more
information.

TeleVideo Systems, Inc.,
1170 Morse Ave., Sunnyvale, CA
94088-3568.

TeleVideo

THE VISION YOU NEED TO SUCCEED.

Call 1-800-835-3228




WATCH WHAT YOU'RE DOING.

Introducing UniLab 8620 analyzer-emulator with InSight.

®  There's nothing like InSight™ A feature
of the new 8620 that fets vou actually watch
vour program go through its paces. So you
can debug faster. And speed up microprocessor
development. For demanding applications like
the automotive controller shown,

®  Anexciting industry first, InSight blends
anabyzer/emulator techniques to give you
continuous, real time monitoring of key pro-
cessor functions. See changing register contents,
170 lines, ports, user-defined memory win-
dows. With your own iabels. And all at once,
Interactively.
Without stopping
your program

®  InSight is made possible by the 8620’
advanced bus state analyzer, its 2730-bus-cycle
trace buffer, and a new high-speed parallel
interface that eliminates RS- 232 hottlenecks.

®  The fast interface also speeds data
throughput. From your hard drive, you can
load a 64K program into emulation memory
in five seconds.

B On top of that, you get a new, crystal-
controlled 1 usec clock for super precise
event timing,

Circle 191 on Reader Service Card

®  Computer integrated instruments from
Orion prove debugging needn’t he costly or
tedious. For more than 150 processors. Like all
our analyzer-emulators, the 8620 debugs by
symptom. Via advianced truth table triggering.
Always included is enough breakpointing

and single stepping (now faster than ever)

to assure optimum: efficiency. We even provide
a stimulus generator and built-in EPROM
programmer to help finish the job.

B Getserious about price/performance.
Save hig on design, test, and support costs.
UniLab 8620 analyzer-emulator.

B Lookintoit.
Toll free: 800,245 -8500. In CA: 415/361-8883.
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Computer Integrated Instrumentation
702 Marshall Street, Redwood City, CA 94063
Telex: 530942

*1nSight is 2 trademark of Oriof Irstruments, Inc.



SYSTEM REVIEW

NEC PowerMate 2
and HP Vectra ES/12

The NEC APC IV PowerMate 2
and the Hewlett-Packard Vectra
ES/12 represent two of the best
of a generation of microcom-
puters that are based on IBM
PC AT compatibility and the
80286 CPU. Both NEC and HP
apparently believe that com-
puters based on the 80286 have
not reached the end of their de-
velopment. The companies of-
fer the PowerMate 2 and the
Vectra ES/12 as the best price/
performance solution for many
business and personal needs.
The Vectra and the Power-
Mate both have dual-speed
80286 processors: The Power-
Mate can be switched between
10 MHz and 8 MHz, and the
Vectra runs at 12 MHz or 8
MHz. The machines are more
than adequate for nearly all the
needs of the average microcom-
puter user. Furthermore, they
are compatible with the multi-
tude of software and hardware
developed for the IBM PC AT.
The PowerMate I reviewed
had 1 megabyte of 120-nano-
second and 150-ns RAM; the

John Unger

Two mature AT-compatible

designs that offer higher speed

and greater reliability

The NEC PowerMate (left) and HP Vectra (right).

memory card. This slot looks
like an 8-bit slot, but the board
connector has been moved for-
ward on the motherboard. The
slot can’t be used for standard
PC expansion boards. You can
populate the expanded memory
board with up to 8 megabytes.
The slot runs at 12 MHz, rather
than 8 MHz like the other slots
on the expansion bus; this factor
gives the Vectra faster memory
1/0 for those applications that
use expanded memory.

The PowerMate has six 16-
bit expansion slots and two 8-bit
slots on its motherboard. The
PowerMate’s disk controller
card occupies one of the 16-bit
slots, and the EGA card fills
one of the 8-bit slots. The op-
tional NEC memory board that
I installed in my review ma-
chine fits in one of the 16-bit
slots. This board comes with
18 256K-bit by 8-bit 120-ns
RAM chips soldered to it, for a
total of 512K bytes of additional
memory. Three more memory
kits consisting of 18 256K-bit
RAM chips may be added for a

Vectra had 640K bytes of 120-

ns and 100-ns RAM. They both came
with EGAs and monitors and high-per-
formance hard disk drives: The Power-
Mate had a 67-megabyte drive, and the
Vectra had a 40-megabyte unit. The
PowerMate also came with an optional 1
megabyte of extended RAM. In these en-
hanced configurations, the PowerMate
costs $5595, and the Vectra $5535.

The basic version of each computer
comes with one 1.2-megabyte 5'%-inch
floppy disk drive, a floppy disk/hard disk
drive controller card, and 640K bytes of
RAM. In these versions, the PowerMate
costs $2595 and the Vectra is $2995.

Internal Circuitry
Both computers use very-large-scale inte-
gration (VLSI) chips from Chips and

Technologies (C&T). The Vectra uses
five of these surface-mounted packages
on its motherboard, and the PowerMate
uses six. The optional EGAs that were
part of my review systems each used two
of these C&T packages. VLSI packages
reduce the total chip count in the com-
puters and allow a cleaner design. Like
many other AT clones, both use Phoenix
Technologies” ROM BIOS—firmware
well known for its compatibility with the
IBM operating-system ROM.

In addition to five 16-bit and two 8-bit
expansion slots (the disk controller occu-
pies one of the 16-bit slots, and the EGA
card fills one of the 8-bit slots), the Vec-
tra’s motherboard holds a special ex-
panded memory slot, which can only be
used for an optional Vectra ES expanded

total of 2 megabytes of RAM for
each board. You can add a total of five
fully populated boards to each
PowerMate.

The PowerMate features a zero-inser-
tion-force (ZIF) socket for its 80286 pin-
grid-array CPU. This makes removing or
replacing the chip very easy.

Both systems let you switch speeds
either from the keyboard or with simple
software commands. 1 had no difficulty
switching speeds on either computer,
even in the middle of a program. The

continued

John Unger is a geophysicist for the U.S.
government. He writes graphics software
and uses computers to study the earth’s
crust. You can reach him at P.O. Box 95,
Hamilton, VA 22068.
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REVIEW: POWERMATE 2 AND VECTRA ES/I2

PowerMate has a convenient LED indica-
tor on the front panel that lights when the
computer is running in the high-speed or
10-MHz mode. The Vectra gives one
beep when you shift to 8 MHz, and two
beeps when you go to 12 MHz. Each
computer’s motherboard has a socket for
an optional 80287 numeric coprocessor.

Storage

The PowerMate’s larger size provides
room for five half-height storage devices.
The Vectra has a more conventional lay-
out, with space for three half-height stor-
age devices.

The hard disk drive that came with my
PowerMate was NEC’s D5452, a high-
performance 67-megabyte model with a
data transfer rate of 247.4K bytes per
second, an average seek time of 25.3 mil-
liseconds, and a track-to-track time of
6.3 ms, according to the Coretest pro-
gram. Vectra's 40-megabyte Seagate ST-
251 hard disk drive is only slightly
slower: It has a data transfer rate of
244 7K bytes per second, an average seek
time of 26.7 ms, and a track-to-track time
of 10.5 ms.

Because MS-DOS 3.2 does not sup-
port a logical disk drive larger than 32
megabytes, I partitioned the 67-megabyte
drive into two 32-megabyte drives and
one 3-megabyte drive. The utility setup
and formatting programs that came with
the Vectra and the PowerMate were easy
to follow, and getting the hard disks set
up properly was not difficult.

The Vectra comes with HPCACHE, a
disk-caching utility program for the com-
puter’s hard disk. This versatile program
lets you set aside either normal or EMS
memory as a cache. Disk-cache routines
such as HPCACHE can improve the overall
performance of your system, particularly
if you use software that frequently ac-
cesses the hard disk—such as a program
that uses overlays or a compiler that
stores and retrieves intermediate tempo-
rary files as it compiles source code. In
use, the cache provided a 10 percent to 40
percent improvement in the benchmark
results.

The Vectra and PowerMate disk con-
troller cards come with cabling and con-
nectors for a total of two floppy disk
drives and two hard disk drives. This set-
up gives you a variety of possible combi-
nations of hard and floppy disk drives for
the systems. Both systems’ software and
hardware support the addition of 3 '2-inch
floppy disk drives; the Vectra can handle
either 720K-byte or 1.4-megabyte drives,
while the PowerMate only has the option
of adding a 720K-byte drive. The Vec-
tra’s disk controller card also contains
the logic for the serial and parallel ports.
On the PowerMate, the two DB-9 serial
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NEC PowerMate 2,
Model APC-H503C

Hewlett-Packard Vectra ES/12,
Model 42

Company

NEC Information Systems Inc.
1414 Massachusetts Ave.
Boxborough, MA 01719
(617) 264-8000

Components

Processor: 10-MHz Intel 80286; socket
for optional 80287 math coprocessor
Memory: 1 megabyte, expandable with
2-megabyte expansion boardsto 10.6
megabytes

Mass storage: One 1.2-megabyte 5Va-
inch floppy disk drive; 67-megabyte hard
disk drive

Display: MultiSync monitor and EGA
card

Keyboard: 101 full-size keys with 12
function keys and separate editing keys
and numeric keypad

110 interfaces: Two 8-bit and six 16-bit
expansion slots; two RS-232C ports (DB-
9); one parallel printer port (DB-25)

Size
6Y3 by 21Ya by 17 inches; 41 pounds

Software
MS-DOS 3.2; GWBASIC 3.2

Options

Color graphics adapter board: $225

Advanced Graphics Board plus

PowerMate MultiSync monitor: $1350

Memory expansion board with 512K
bytes of RAM: $395

Documentation

69-page PowerMate 2 Owners Guide;
407-page GWBASIC User’s Guide; 468-
page MS-DOS User’s Guide

Price

Model APC-H503C (unit reviewed):
$5595

Model APC-H500K (no hard disk drive
or monitor): $2595

Model APC-H501D (40-megabyte hard
disk drive and EGA monitor): $4345

Inquiry 884.

Company
Hewlett-Packard Corp.
3000 Hanover St.

Palo Alto, CA 94304
(415) 857-1501

Components

Processor: 12-MHz Intel 80286; socket
for optional 80287 math coprocessor
Memory: 640K bytes of RAM on
motherboard standard; up to 8
megabytes on optional Vectra ES
expanded memory card

Mass storage: One 1.2-megabyte 5%a-
inch floppy disk drive; 40-megabyte hard
disk drive

Display: EGA card standard; 13-inch
enhanced color display

Keyboard: 101 full-size keys with 12
function keys and separate editing keys
and keypad

110 interfaces: Two 8-bit and five 16-bit
expansion slots; one expanded memory
slot; one RS-232C port (DB-9); one
parailel printer port (DB-25)

Size
6Y2 by 16% by 15%2 inches; 34 pounds

Software

MS-DOS 3.2; HP utilities and system
diagnostics, including Personal
Applications Manager, DOS shell,
terminal-emulation program, disk-cache
program

Options

3%2-inch 1.44-megabyte floppy disk
drive: $325

5va-inch 360K-byte floppy disk drive:
$225

80287-8 math coprocessor: $450

Monochrome monitor: $325

Enhanced graphics monitor: $845

Expanded memory card with 2
megabytes of RAM: $1695

Documentation

120-page Vectra MS-DOS 3.2 Vol. 1,
Introduction; 585-page Vectra MS-DOS
3.2 Vol. 2, User’s Reference; 245-page
Setting Up the Vectra ES; 110-page HP
Terminal Program User Manual; 146-
page Using Personal Application
Manager; 112-page Using the Muitiple
Character Set Utilities

Price

Model 42 (unit reviewed): $5535

Model 10 (640K bytes of RAM and one
1.2-megabyte 5v-inch floppy disk
drive): $2995

Model 20 (same as Model 10, plus a
20-megabyte hard disk drive): $3195

Model 40 (same as Model 10, plus a
40-megabyte hard disk drive): $4195

Inquiry 883.




REVIEW: POWERMATE 2 AND VECTRA ES/I12

DISK ACCESS IN BASIC (IN SECONDS)
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IBM PC AT (8 MHZ)
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The Disk Access benchmarks write and then read a 64K-byte sequential text file to a hard
disk. Sieve runs one iteration of the Sieve of Eratosthenes. Calculations performs 10,000
multiplication and division operations. The 40K File Copy benchmark copies a 40K-byte
file on the hard disk. The Spreadsheet tests load and recalculate a 100-row by 25-column
Multiplan (1.06) spreadsheet. The BASIC benchmarks were run with MS-DOS 3.2 and
GWBASIC 3.2 on the NEC PowerMate and HP Vectra; tests on the IBM PC and PC AT

were run with PC-DOS 3.3 and BASICA 3.3.

ports and the DB-25 parallel port are part
of the motherboard’s circuits.

Externals

The most obvious difference between the
two computers is their size. The Power-
Mate is about 4 inches wider than the
Vectra and uses this extra space to pro-
vide two more half-height slots for stor-
age devices.

Both computers have keyboards pat-
terned after the IBM enhanced keyboard.
The feel of both keyboards is good, even
though they are rather different. I fell in
love with the PowerMate’s the first time I
used it. It has a rather light touch, with a
mechanical click built into the keys, and
it is good for fast typing. The Vectra’s
keyboard is a bit stiffer, but it has a simi-
lar feel, with a definite break before the
key actually enters its character. I just
can’t seem to type as fast on it as I can on
the PowerMate’s. The key click on the
Vectra comes from software rather than
from the keyboard, and you can easily
change its amplitude or remove it alto-
gether by using the Control, Alt, and Plus
(+) keys.

The EGA boards and monitors on both
computers performed flawlessly, and the
colors and resolution of the displays were
good. You might expect this from the
PowerMate; the ‘“Advanced Color
Display” sold with this system is the pop-
ular NEC MultiSync, which has received
well-deserved praise in many reviews.
Mitsubishi manufactures HP’s enhanced
graphics display. It has a fine screen and
great color, and it automatically selects
scan frequencies between 15.75 and
21.85 kHz. I give the edge to the Power-
Mate 2’s display; it is crisper, and the
character set used by NEC is easier on the
eyes. Because of its 35-kHz maximum
scan frequency, the MultiSync monitor
also has the advantage of upward com-
patibility with VGA cards’ higher-resolu-
tion graphics modes.

Performance and Compatibility
There are no mysteries when comparing
these two computers. As the benchmark
results show, the Vectra’s 12-MHz mode
gives it a 3 percent to 27 percent perfor-
mance edge over the PowerMate running
at 10 MHz. The Vectra’s performance
edge increases when it is run with the
disk-caching program in place.

Although it is not explicit from their
specifications, both of these machines
operate with one wait state and therefore
give up a slight speed advantage. Both
computers are probably in the top 10 per-
cent of all AT clones in terms of calculat-
ing speed; the only 80286 machines that
outperform them are those few that run at

continued

MARCH 1988  BYTE 123
T, N



HOW DO YOU GET
A JJOB WITHOUT

EXPERIENCE?

AND HOW DO YOU
- GET EXPERIENCE
WITHOUTA JOB?

Most young people have one
answer to this problem. They avoid it
until they’re out of college. But they
could be getting solid work experi-
ence while they're still in college. With
your company’s help. And ours.

We're Co-op Education. A nation-
wide program that helps college
students get real jobs for real pay,
while they're getting an education.

But we can’t do it without you.
Those real jobs have to come from
real companies. Like yours.

For more information on how
you can participate in this valuable
program, write Co-op Education,
Box 775E, Boston, MA 02115.

Not only will you be giving students
a chance to earn money and pick up
the most valuable kind of knowledge,
you'll be giving yourselves a chance
to pick up the most valuable kind
of employee.

Co-op Education.

You earn a future when you earn a degree.

"!o !
(ﬁtn& A Public Service of This Publication ©1987 National Commission for Cooperative Education
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REVIEW: POWERMATE 2
AND VECTRA ES/12

10 or 12 MHz with zero wait states. The
high-performance disk drives add to the
overall speed of the two systems.

I had no problems running my normal
stock of software, which includes Word-
Perfect 4.1, Reflex 1.1, Condor 3, Multi-
plan 1.06, a variety of C compilers
(Turbo C 1.0, Microsoft C 4.0, and
DeSmet C 2.5), and the C-terp 3.00 in-
terpreter, on either computer at its high-
est speed setting. Most of the games I
ran—Jet, Starflight (which needs an EGA
patch), Pinball Construction Set, and
Flight Simulator—functioned reliably.

Warranty, Service, and Quality
HP has a well-deserved reputation for
making reliable and well-designed com-
puters. Its dedication to quality carries
over into its Vectra series; my review sys-
tem was a well-built, well-designed piece
of hardware. HP offers a limited one-year
warranty that covers carry-in service at
an authorized dealer or the manufacturer.
The first microcomputer I reviewed for
BYTE was the NEC APC II, a predeces-
sor to the PowerMate reviewed here. The
qualities that impressed me in the APC
III—its design, construction, and graph-
ics—are even more apparent in the APC
IV PowerMate, and this time the system
is 100 percent compatible with the IBM
PC AT. NEC has a one-year warranty for
its machines that is similar to HP's. Ser-
vice should be easy to find due to NEC’s
extensive national network of dealers.

Up to Snuff, and Then Some
The 80286 AT-compatible market is now
at a mature stage. This means that poten-
tial buyers of this class of microcomputer
must look at small, perhaps even subjec-
tive, features when comparing different
machines, The NEC and HP systems
have an advantage over most of the no-
name AT clones now flooding the mar-
ketplace because they are backed by com-
panies with large, well-known sales and
service groups. The Vectra ES/12 and the
APC IV PowerMate 2 are both going to
be supported for years to come. The
amount and quality of documentation is
also quite good—an important point for
less-experienced users to keep in mind.

If you want a high-performance AT-
compatible computer with excellent ex-
pansion capability, either of these ma-
chines will do the job for you. Obvious
differences are the Vectra’s lead in com-
puting performance and the PowerMate’s
larger expansion chassis. My choice
would be the PowerMate, because of the
feel of its keyboard and the extra serial
port, and because it is available at highly
discounted prices from many dealers and
so is simply a better value at retail street
prices. @



The $19.95 High-Performance C Compiler

Mix Software presents Power C . . . Our new cost-
efficient alternative to high-priced C compilers.
Now you can create high-performance programs
without spending all your hard-earned money. But
price isn’t the only reason to choose Power C over
the competition.

COmpare the performance. Power C’s integrated
Make saves you time and effort by automatically
managing your large programming projects. And
with Power C, your programs can be as large as
available memory. As for speed, the performance
chart speaks for itself. Power C executes most of
the benchmarks faster. And Power C creates
smaller EXE files, out-performing the competition.

COmpane the functions. With over 400 functions,
the Power C library is vastly superior. Our library
is a superset of Microsoft C and Turbo C. Plus,
we’ve added an extensive set of graphics functions
for drawing lines, boxes circles, pie charts,
and more.

(mpare the portability. Power C supports the
latest features of the propased ANSI C standard.
Plus, Power C is compatible with both Microsoft
C and Turbo C. All of which makes it casier to
move programs to and from Power C.

COmpare the documentation. Our competition
assumes that you're already a C wizard. We don't.
Power C includes a step-by-step tutorial and sam-
ple programs with every function. With our com-

Performance Chart plete documentation, programming in C couldn’t
{execution times in seconds) be easier.
Power C| MS C | Turbo C Power Cis factors less expensive. And the source
1) fib* 238 | 470 26.4 code to our function librasy is available at a
2) sieve” 276 | 402 255 fraction of their price.
3) tdbi* 35 90 96 Price Chart
4) diskio" 135 14.2 143 Power Cl MS C | Turbo C
5) report** 10 | 863 60.7 C Compiler |$1995 | $45000 | $99.95
6) drystone** 366 38.2 318 Library Source
Code Option [$1000 | N/A $150.00
Compile/Link 739 | 1876 814
. Total Cost
EXE File Size | 25120 29008| 27184 with Source |$2395 | N/A $24995
Benchmarks from Dr. Dobb's Journal* & Computer
Language*". First four programs test 1) function calling, 2)
loops/integer math 3) floating point math, & 4) disk I/O. Pro-
grams 5 & 6 simulate typical applications. Tests compiled
from command line using Make supplied with each com- software

piler. Tests run on 8 MHz AT with medium mode! of Power
C 1.0, MS (Microsoft) C 4.0, & Turbo C 10.

Circle 180 on Reader Service Card

\/

Technical Specifications
Power C includes: Power C compiler with integrated
Make, Power C linker, Power C Libraries, Power C
book, and support for...

__ ANSI standard
_+_|EEE floating point
_ 8087/80287 coprocessor
-~ auto-sensing of 8087/80287
_» automatic register variables
_+_ mixed model (near & far pointers)
_» CGA, EGA, & Hercules graphics
Options are...
_+_Library source code
_+ BCD business math

Order Power C now by calling our toll free number
or mail the coupon to Mix Software, 1132 Com-
merce Drive, Richardson, TX 75081.

1-800-523-9520

For technical support and for orders inside Texas

call: 1-214-783-6001

Muinimum Systemn Requirements:
MSDOS or PCDOS 2.0 or later, 256K memory, 2 floppy drives
or hard drive recommended, Runs on IBM PC, XT, AT, and
compatibles, and IBM PS/2 model 25, 30, 50, 60, or 80.

60 day money back guarantee

Name
Street
City

State
Telephone
Paying by: [0 Check
Z MC/Visa#
Computer Name

Zip .

[ Money Order
_Exp
Disk Size
[0 s%"

03%"

Product(s) (Not Copy Protected)

1 Power C ($1995) $
2] Library Source Code ($10) $
(includes an assembler)

~1 BCD Business Math ($10) $
Texas Residents add 8% Sales Tax $
Add Shipping ($5 USA - $20 Foreign)
Total amount of your order
Power C is a trademark of Mix Software,
Microsoft C is a registered trademark of Microsoft Corporation.
Turbo C is a registered trademark of Borland international. B
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Remote Sites Communication
Whatever your industry, your remete
computers need to share information with
your mainframe. Or, they need to exchange
data with other remotes. In either case, you
need a total solution at the remote sites. You
need software, hardware interfaces and
modems that all work together smoothly.
You need CLEO!

CLEO software products allow micro-
computers to communicate with mini-
computers and mainframes, and to emulate
their workstations. Since 1981, CLEO has
provided remote communications beeween
micros and mainframes for the automotive,
insurance, medical and banking industries.
Today over 66,000 CLEO users worldwide
are running on all major brands of micro-
processors. The greatest number of these
users run CLEO software on IBM Personal
Computers and NETBIOS LANs.

e,
M . , Ay IIIl,IIIllIl!llIIIIH).
CLEO is your SNA or BSC Gateway

Complete

Software/Hardware Package
Every CLEO package contains all the soft-
ware and hardware accessorics needed at the
remote site. Your selected CLEO SNA or BSC
software is packaged with 1) an internal
modem card for dial-up applications, or 2)
an interface card and cable for use with your
existing modem. There's no waiting for non-
CLEQ add-ons. And, you get prompt, single-
source service.

Package prices
range from $795.00 for
most stand-alone packages, up to $1,995.00
for the 32-user SNA gateway.

" CLEO
now delivers
3278 coax cards

at*79>.04

»w

Call us today to discuss
your application.

CLEO Software

1639 North Alpine Rd.
Rockford, IL 61107
Telex 703639

FAX 815/397-6535

Headquarters:

UsA: 1-800/233-2536
1llinois: 1-800/422-2536
International: 815/397-8110

Sales and Distribution:
Benelux: 31 (71) 215281
Canada, East: 800/361-3185
Canada, West: 800/361-1210
Canada, Montreal: 514/737-3631
Colombia, S.A.: 12172266
Denmark: 1628300
England: 0908667737
France: 146861136

Ialy: (0331) 634 562
Mexico City: 596-5539
Sweden: 8 740 5070

CLEOS}

CLEQ and 3780Plus are registered trademarks of CLEO Software. 1BM is a registered 1rademurk of Intermational Business Machines Corporation.



SYSTEM REVIEW

The Tandy 1400 LT

At $1599, the Tandy 1400 LT is
less expensive than most other
portables and laptops. It enters
the field of IBM PC-compati-
ble laptop computers in the
middle in terms of processor
power and portability, and near
the bottom in terms of price.
The speed of its 8088-compat-
ible NEC V20 is software-
switchable between 7.16 MHz
and 4.77 MHz, placing its top
speed between those of the
4.77-MHz IBM PC and the 8-
MHz IBM PC AT. At 13%
pounds, it is lighter than some
portables (the Compaq Portable
386, for example, weighs in at
20 pounds) and heavier than
others (the Toshiba T1000
weighs only 6'2 pounds).

The Tandy 1400 LT has
768K bytes of RAM, two 720K-
byte 3%-inch floppy disk
drives, and a backlit supertwist
LCD screen. As configured by
Tandy, the 128K bytes of mem-
ory beyond the 640K-byte DOS
limit is set up as a RAM disk.
Unfortunately, however, its
contents are not maintained when you
shut the power off. The Tandy’s user-
replaceable and rechargeable internal
nickel-cadmium battery pack gives 4 to 5
hours of service per 13-hour charge
cycle. An AC adapter also comes with the
machine. An optional internal 300-/1200-
bit-per-second (bps) Hayes-compatible
modem card is available for $199.95.

To the Rear

The rear access panel contains all exter-
nal power and data connectors, including
one serial port and one parallel port,
RGB-intensity (RGBI) and composite
video outputs, a keyboard input, and a
socket for an external floppy disk drive.
Also, the rear panel has a slot for an inter-
nal modem and an unlabeled access
panel. The motherboard has a socket for
an optional 8087-2 numeric coprocessor.

David Satz

This portable strikes

a sensible balance between basic
performance and economy

The system ROM contains the Phoenix
BIOS, and the system software includes
MS-DOS 3.2 and Tandy’s version of
GWBASIC 3.2. The system also contains
a setup mode from which you can alter
system parameters at any time. For exam-
ple, the F7 option lets you change the sys-
tem clock speed from the default 7.16
MHz to 4.77 MHz, if you should need to
for program compatibility.

The rear panel is protected by both a
plastic door flap and two sets of protrud-
ing ridges that let you stand the computer
safely on end. You can connect an IBM
PC-compatible external keyboard, as
well as an external RGBI monitor; a tiny
slide switch on the back panel allows you
to specify either the LCD screen or an ex-
ternal monitor as the default display. In
addition, you can also connect an external
S%-inch floppy disk drive; there is an-

other tiny slide switch on the
right side of the case that lets
you select the internal or exter-
nal disk drive as the default boot
device.

Stand By

Standby mode in the Tandy
1400 LT is the timed, automatic
shutdown of the screen elec-
tronics, including the battery-
eating fluorescent backlight-
ing. It is triggered when the
computer has been waiting for
keyboard input for a specified
length of time—10 minutes as
configured by Tandy, but you
can set this interval to any num-
ber of hours and minutes up to
3:59 with the setup mode.

The computer most often
waits for keyboard input at the
DOS prompt. However, key-
board-driven applications pro-
grams such as word processors
can also be left suspended while
waiting for the next command;
their execution then resumes
along with screen illumination
as soon as you press any key to
continue operation.

The value of this feature is in preserv-
ing battery-charge life and sometimes
(especially in cases of user oversight) im-
portant program data. The normal bat-
tery charge lasts only about 4 hours in ac-
tive mode, while the standby mode,
which uses less than half as much cur-
rent, can preserve the contents of mem-
ory and the status of a running program
for up to 11 hours on a fully charged bat-
tery, provided that you don’t turn off the
power switch in the meantime. A green
LED in front of the B drive lights up
when you are in standby mode.
continued

David Satz (118 State St., Apt. C, Brook-
Iyn Heights, NY 11201) is a classical
musician and recording engineer. You
can reach him on BIX as “dsatz.
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REVIEW: THE TANDY 1400 LT

socket for Intel 8087-2 math coprocessor
Memory: 768K bytes of RAM; 16K

bytes of ROM (Phoenix BIOS)

Mass storage: Two 720K-byte 3V2-inch
floppy disk drives; optional 5%-inch
external floppy disk drive can be used
Display: Backlit supertwist LCD, 25

lines by 80 columns, 640- by 200-pixel
color graphics (partially simulated by
shading); 4%- by 93%-inch screen; optional
external RGB! monitor can be used
Keyboard: 76 keys, including 12
function keys; special editing-key cluster;
embedded numeric keypad in ASCII
keyboard; optional external keyboard can
be used

110 interfaces: RS-232C serial port;
Centronics-compatible parallel port;
external floppy disk drive port; RGBI
video output (IBM PC-compatible);
composite video output; external
keyboard port; telephone line and
instrument

Other: Built-in clock/calendar; internal
nickel-cadmium battery pack; A/C
adapter; carrying handle

Size
14, by 1234 by 3% inches;
13, pounds

Software
MS-DOS 3.2, GWBASIC 3.2

Options

300-/1200-bps Hayes-compatible
CMOS internal modem: $199.95

Additional nickel-cadmium battery
pack: $79.95

Carrying case: $39.95

Intel 8087-2 math coprocessor: $250

MS-DOS/GWBASIC Reference Guides:
$29.95

Documentation
77-page A Practical Guide to the Tandy
1400 LT

Tandy 1400 LT
Company DISK ACCESS IN BASIC (IN SECONDS)
Tandy Corp./Radio Shack WRITE READ
1800 One Tandy Center
Fort Worth, Texas 76102 3 T T P T 2R @ % @ w
(817) 390-3011 3 [ 30
i 58 33
Components | SN ’ 93
Processor: 4.77- /7.16-MHz NEC V20; 56 pi==mt=146

BASIC PERFORMANCE (IN SECONDS)

SYSTEM UTILITIES (IN SECONDS)

40K FORMAT/DISK COPY

0 10 20 30 40 50
1

SPREADSHEET (IN SECONDS)

[} 5 10 15 20 25

ma TANDY 1400 LT (7.16 MHZ2)

« TANDY 1400 LT (4.77 MHZ)
s |BMPCAT (8 MHZ) wm IBMPC (4.77 MH2)

CALCULATIONS

100 150 20|0 250
40K FILE COPY
[} 10 20 30 40 50
! | ‘ J

]

RECALCULATE
[} 5 10 15 20 25

1

The Disk Access benchmarks write and then read a 64K-byte sequential text file to a
blank, formatted floppy disk. Sieve runs one iteration of the Sieve of Eratosthenes.
Calculations performs 10,000 multiplication and division operations. The 40K
Format/Disk Copy formats and copies a 40K-byte file with the system utilities. This test
was not performed on the PC AT because the computer had only one fioppy disk drive.
The 40K File Copy benchmark copies a 40K-byte file from one floppy disk to the other.

Price The Spreadsheet tests load and recalculate a 25-row by 25-column Multiplan (1.06)
$1599 spreadsheet. All benchmark programs on the Tandy 1400 LT were run with MS-DOS
3.20 and Tandy's version of GWBASIC 3.20; tests on the IBM PC and PC AT were run
Inquiry 895. with PC-DOS 3.2 and GWBASIC 2.02.
Screen and Keyboard The 80-column by 25-line screen is  bient lighting conditions—or even in total

The lid containing the 4Y%- by 9%-inch
LCD screen hinges from the center of the
main chassis and is adjustable to any
viewing angle from upright to nearly flat.
Be careful, however, not to let it fall shut
on your fingers or on disks that you
haven’t fully inserted into the drives.
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only half as tall as it is wide, and there is
no margin at all between the descenders
of one line of characters and the ascend-
ers of the next. But the font is a well-
chosen mixture of double- and single-dot
thicknesses, and it has sufficient contrast
to be easily legible under all normal am-

darkness. A contrast control on the right
side of the case sets the shading for the
royal-blue characters and the silver-gray
background, a combination I found ex-
tremely readable and easy on the eyes.
The plastic-film surface coating over
the screen tends to reflect some glare, but



REVIEW: THE TANDY 1400 LT

you can usually adjust the screen tilt to
avoid any problems. The fluorescent
backlighting also “sings” noticeably at
about 660 Hz when energized, but this
sound is disturbing only in quiet sur-
roundings. The fluorescent panels have
an estimated life of 3 years; Tandy com-
puter-service personnel can replace
them.

The Tandy 1400 LT simulates the
CGA 640- by 200-pixel graphics mode.
By varying the refresh cycle of the LCD
pixels, you can obtain four degrees of
shading: the basic silver-gray back-
ground, royal blue for fully darkened
pixels, a dull brownish foreground shade,
and a lighter background shade.

The slow darkening characteristic of
supertwist LCD pixels is observable here
just as it is on the NEC MultiSpeed (see
my review “The NEC MultiSpeed” in
the September 1987 BYTE). But due to
the Tandy’s slower processor, the smear-
ing effect that you get when you scroll text
(e.g., disk directory listings) is less pro-
nounced. You can also see a slight down-
ward ripple effect, particularly when the
background setting is on the dark side.
This ripple is not a product of interfer-
ence from other lighting; it is visible in
total darkness as well.

Keyboard preferences are even more
intensely subject to personal tastes and
acquired habits than screens are. The
Tandy 1400 LT’s keyboard arrangement
features 12 function keys in three groups
across the top, the Escape key to the left
of the numbers row, and minor punctua-
tion character keys to the left and right of
the space bar. The cursor-control cluster
is at the extreme bottom right, and you
must combine cursor keys with a left-
hand Function key to produce commands
such as PageUp, PageDown, Home, and
End. This arrangement conserves space
on the keyboard, but not in the mind. It
results in four different shift-type keys:
Shift, Control, Alt, and Function. It also
makes you use three fingers, as well as
extra eye motions, to generate several of
the most common word processor com-
mands, such as PageUp (Ctrl-Fn-PgUp)
or End (Ctrl-Fn-End). Even CapsLock,
the purpose of which is to free your
hands, ironically requires both hands to
set or reset (Ctrl-Fn-CapsLock).

The keyboard action provides some re-
sistance and requires a firm touch—a
slight punching action. Getting used to
the touch required to depress the keys is
easier than getting accustomed to the keys
popping up when you release them. They
make a hollow popping sound both when
you depress them and when you let them
go. The keyboard is not conducive to
quiet typing or to an extremely light typ-
ing touch. On the other hand, you’re not

likely to enter extraneous characters by
mistake; these keys require a definite key-
stroke to produce a character.

You can use an alternative keyboard, if
you wish, by plugging it into the keyboard
socket provided on the rear panel.

Modem, Size, and Battery

I installed the optional 300-/1200-bps
Hayes-compatible modem card with very
little difficulty. To use it, you must select
the F4 option in the setup mode and
switch from the default RS232C to MODEM.
The modem functioned flawlessly on
both local and coast-to-coast connec-
tions. It lets you use acoustic cups at both
300- and 1200-bps speeds, making it use-
ful in hotels and pay phones where direct
access to modular phone sockets may not
be available. The modem’s implementa-
tion of the AT command set includes all
the normal S register controls and the ex-
tended verbal/numeric result codes.

Overall, the computer is neither as
small as the Toshiba T1100 Plus (or any
of the Toshiba laptops, for that matter)
nor as large as the NEC MultiSpeed. The
Tandy 1400 LT is light enough to carry
across a large airport terminal, but it is
heavy enough to cause eventual discom-
fort, rather like an early-model portable
electric typewriter. The weight is mostly
at the rear of the computer. This is under-
standable: The keyboard is in the front,
and the boards and disk drives are in the
rear. However, taking the Tandy 1400 LT
at its name, I tried it as a laptop, balanced
on my knees. Its rear weight and slightly
longer footprint (14% inches versus 12
inches for the Toshiba T1100 Plus and
13% inches for the NEC MultiSpeed)
gave it a tendency to slip off my lap.

The nickel-cadmium battery pack
comes in its own externally accessible
compartment, so you can easily replace it
with an optional extra battery pack. This
will be good news for travelers and those
of us who never quite seem to get the
long-life performance that modern, prop-
erly cared-for nickel-cadmium batteries
are supposed to offer. The battery power
supply takes over automatically if it con-
tains an adequate operating charge and
the AC power supply is removed or inter-
rupted. However, you can’t change the
battery safely while the computer is ac-
tive or in standby mode. The manual in-
structs you to turn off the power and dis-
connect all peripherals and accessories
first.

Checking Out the Software

A single 3%-inch floppy disk contains a
complete implementation of MS-DOS
3.2, including the hard disk drive-ori-
ented utilities such as BACKUP, RESTORE,
JOIN, and SUBST (although no hard disk

drive is available). GWBASIC 3.2 comes
on the disk as well.

Up-to-date versions of MOUSE .COM and
MOUSE.SYS are included to support a
Microsoft serial Mouse if you wish to add
one. The DOS disk also has the program-
mer-oriented utilities LINK, LIB, and
EXE2BIN, and a bunch of lesser-known
DOS utilities. These would have sent me
running to the DOS manual to see what
they’re good for if the Tandy 1400 LT
had come with one. But it didn’t; the
manual is an optional extra.

The Tandy 1400 LT showed no soft-
ware- or hardware-compatibility prob-
lems with Flight Simulator 2.13, Turbo
Pascal 3.01a, SideKick 1.56a, MEX.PC
1.65a, Microsoft Word 3.1, or Quick-
BASIC 2.01. However, I did have trouble
with version 4.0 of Microsoft Word. Ear-
lier versions of Word worked perfectly
well; however, due to the increased de-
fault key-repetition rate in version 4.0,
you get a runaway-keyboard condition
that you can stop only by rebooting. To
prevent this problem, you must use the
DOS DEBUG utility to patch a single loca-
tion in the MW. INTI file in the WORD direc-
tory. (Microsoft’s customer service is
aware of this problem and can advise you
of the precise patch.) The Microsoft
serial Mouse (original style) worked per-
fectly well with the supplied version of
MOUSE.COM.

The softcover manual, A Practical
Guide to the Tandy 1400 LT, devotes 28
pages to DOS concepts and functions, but
the explanations are so concise that I
wonder whether many nontechnical read-
ers could really profit from them. An-
other strange aside: The manual contains
two indexes—one at the end of the hard-
ware section (48 pages into the manual),
and another at the end of the DOS sec-
tion, which is at the end of the book. So,
if you’re looking for something to do with
the hardware, you won’t find it in the in-
dex at the end of the book, where you’d
normally look.

Testing the Tandy

I tested the 720K -byte floppy disk drives
with the Coretest, which showed an aver-
age access time of about 225 millisec-
onds; this is typical of the drives on cur-
rent-model laptops. The operating noise
level of the disk drives is higher than
average, although, like the noise of the
screen, it should be disturbing only in
quiet environments, such as libraries or
classrooms.

I also ran BYTE’s BASIC benchmarks
with Tandy’s version of GWBASIC 3.2
and MS-DOS 3.20. Disk Read and Write,
Sieve, Calculations, and Spreadsheet
Load and Recalculate all give the Tandy

continued
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Circle 256 on Reader Service Card

SPEED UP YOUR PC/XT NOW

You know that SPEED is the only thing your PC/XT
never has. Its brain takes too much time to think.
Have it transplanted now with the EPC motherboard
and your system would yield an astonishingly high
performance, exceeding even that of the PC-AT.

EPC is simply the FASTEST PC/XT Motherboard
in the World that is fully compatible to all PC/XT
hardware and software. It’s 100% designed and made
in CANADA and absolutely not a downsize AT clone.
EPC comes with an step-by-step installation manual

E}us a TWO-YEARS warranty and prices only
S$$399.00 (with BKb)

NORTON Sl = 9.4/10.3

SPECIFICATIONS

* 80286-10 CPU in 8088 mode
' Dual speed : 8Mhz/10Mhz
* Socketed for 80287

* 8 XT slots
® XT keyboard input
® XT Power supply input

* Socketed for BIOS/640Kb RAM *® Dimensions: 8.5in.x14in.

* Industrial Grade 4-layer PCB (fit most XT clone cases)

Dealer Inquiries Welcome

3800 Thimens Blvd.

Electronics Inc.

Tel: (514) 745-2656

St-Laurent, Quebec, CANADA H4R IV6

LAHEY SETS NEW
FORTRAN STANDARDS

LAHEY PERSONAL FORTRAN 77 - Fuill ANSI Standard $95

$477
PC Magazine

F77L - The benchmark for the competition.
“EDITOR’S CHOICE"

"’...the most robust compiler tested.'’ Micro/Systems Journal

"...the ultimate fully-blown ANSI FORTRAN 77...

a fantastic product.” PC Australia

F77L-EM/16 - Breaks the DOS 640K barrier with extended memory.
The most powerful PC FORTRAN available. $695

FORTRAN TOOLS: Profiler, Mathematical Functions Library, Overlay
Linker, Utility Libraries, Windows Library, Toolkit.

The difficult decision is not from whom you should buy your PC
FORTRAN, but which Lahey compiler you should purchase.

Call us today to discuss your
PC FORTRAN needs.

FOR INFORMATION OR TO ORDER:
1-800-548-4778

30-Day Money-Back Satistaction Guarantee
Lahey Computes Systems, Inc., Box 6091,
Incline Village. NV 89450
Tel: 702-831-2500 TLX: 9102401256

Lahey
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Circle 140 on Reader Service Card

REVIEW: THE TANDY 1400 LT

1400 LT at 4.77 MHz the edge over the
4.77-MHz IBM PC. The formatting and
copying tests, however, are a different
story. On the 40K Format/Disk Copy,
the IBM PC is more than 40 percent
faster than the Tandy 1400 LT (9.6 sec-
onds for the PC and 13.5 for the 1400
LT); and on the 40K File Copy, the IBM
leaves the Tandy in the dust, with more
than a 98 percent advantage (5.8 seconds
for the IBM versus 11.5 for the Tandy).

When you compare the Tandy 1400 LT
at 7.16 MHz with the 4.77-MHz IBM
PC, the results change, as you would ex-
pect. The Tandy shows a significant ad-
vantage on the Disk Write and Read, the
Sieve, and the Calculations tests. Then
the advantage dissolves. The 4.77-MHz
IBM PC outperforms the 7.16-MHz
Tandy 1400 LT on the 40K Format/Disk
Copy by more than 20 percent (9.6 sec-
onds for the IBM and 11.6 for the
Tandy). And the IBM continues to blow
the Tandy away on the 40K File Copy by
88 percent (5.8 seconds versus the
Tandy’s 10.9). On the Spreadsheet Load,
the 1400 LT at 7.16 MHz performs at al-
most exactly the same speed as the 4.77-
MHz IBM PC, although the megahertz
advantage does show up in the Recalcu-
late figures (the Tandy outperforms the
IBM by 64 percent: 6.7 seconds versus
11 seconds). Needless to say, the 8-MHz
IBM PC AT steals the speed awards by a
healthy margin.

Little New Ground

Tandy, with its massive distribution net-
work of Radio Shack stores, has the
power to make waves with any serious
computer product it introduces. The
Tandy 1400 LT is a solidly designed lap-
top that breaks little new ground, but—if
you accept its keyboard feel and layout
and slow disk drives—it avoids any seri-
ous design flaws. Its hardware capability
will be particularly noteworthy if a rea-
sonably priced expansion chassis and a
hard disk drive become available in the
future.

The Tandy 1400 LT’s processor power
and backlit LCD screen make it a low-
cost alternative to the successful Zenith
Z-181 ($2399). The Z-181 screen is taller
but is hinged from the back of the case,
making it harder to use on most airplane
or train seat backs. If you need compact-
ness, processor power, and battery life,
you may prefer the somewhat higher-
priced Toshiba T1100 Plus ($1999)—or
the NEC MultiSpeed ($2195), a backlit
LCD machine that is more powerful than
either the Tandy 1400 LT or the Toshiba
T1100 Plus. However, at $1599, the
Tandy 1400 LT achieves a sensible and
moderate balance between good basic
performance and economy. &



PROGRAMMER'S PARADIS

PRESENTS |

MICROPORT SYSTEM V/386
THE BEST INTEL 80386
SOFTWARE DEVELOPMENT

ENVIRONMENT.

PERIOD!

Microport & Programmer’s Paradise offer you the best value on the tools you need.

Software developers, Microport knows your job
is difficult. That’s why they’ve created the best 80386
development environment on the market, giving
you the tools you need to do your job successfully.
Microport System V/386™ is the powerful UNIX® V
operating system that delivers almost unlimited
speed and power and provides true multi-tasking
and multi-user capabilities. It can be used in vir-
tually all computer environments, from software
development to office automation to true desktop
publishing.

System V/386 — the best and most complete de-
velopment environment. And here’s why. It's the only
operating environment with:

® The real UNIX developed by AT&T, which
gives you complete compatibility up and down.

® The latest version of AT&T UNIX System V,
Release 3.

® The highly acclaimed Green Hills C-386
C compiler, well-known for its ability to
generate fast, comgact code, gives you full
UNIX symbolic debugging and support for the
80387 and Weitek 1167 math co-processors.
get the Microport 80386

software development &!I

advantage. M I CROPORT

RUNTIME SYSTEM

One of the most comprehensive UNIX V operating systems
available on the market today, it includes the screen editor “vi” and
contains over 180 utility programs.

List: Runtime System (2-user): $199 Ours: $169

Runtime System (unlimited users): $448 Ours: Call

SOFTWARE DEVELOPMENT SYSTEM y

The Software Development System includes both the Green
Hills C-386 compiler and the AT&T 386 pcc C compiler. Also avail-
able are Green Hills Fortran 386 and Pascal 386. A family of com-
pilers with call sequence compatibility. Each compiler conforms to
relevant standards, generates small, condensed code, and features
global optimization for fast execution.

List: $499 Ours: $429
UNIX is a registered trademark of AT&T. System V/386 is a trademark of
Microport Systems.

Circle 209 on Reader Service Card

Make your job easier and

TEXT PREPARATION SYSTEM

This package consists of the complete System V, Release 2 Doc-
umenters” Workbench (DWB). Also includes both the new troff (de-
vice-independent troff) and the old troff (otroff). Drivers for the HP
LaserJet Printer and Apple’s LaserWriter are optionally available.
List: $199 Ours: $169

COMPLETE SYSTEM V/386

Includes Runtime System, Software Development System and
Text Preparation System

List: $799 Ours: $669

DOS MERGE 386

DOS Merge 386 is an environment that supports concurrent
use of System V/386 and DOS. With DOS Merge, you can develop
software by combining DOS and UNIX System V programs and
commands. You can run multiple DOS programs and UNIX System
V programs at the same time on dumb terminals. DOS Merge comes
in two versions: a 2-user version and an unlimited-user version.

List: DOS Merge 386 (2 User) $395 Ours: $345
DOS Merge 386 (Unlimited) $495 Ours: $429
Microport System V is also available for the PC/AT
List Ours
System V/AT (Complete) $549 $465
Runtime System 199 169
Software Development System 249 209
Text Preparation System 199 169
Unlimited License Kit 249 209
DOS Merge 286 149 129

Put Microport’s System V/386 or System V/AT
Software Development Environment to work for
you. Call PROGRAMMER’S PARADISE!

1-800-445-7899
In NY: 914-332-4548

ngramqnir’s e )

A Division of Hudson Technologies, Inc.
42 River Street, Tarrytown, NY 10591
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Programmer’s Paradlse Gwes You Superb Selection,
Personal Service and Unbeatable Prices!

Welcome to Paradise. The microcomputer software source that caters to your programming needs.
Discover the Many Advantages of Paradise ...

® Huge inventory, immediate shipment
® Knowledgeable sales staff

We’'ll Match Any

© Lowest price guaranteed
® Latest versions

® Special orders
© 30-day money-back guarantee®

" Nationally Advertised Price.

dscounts 80
LIST OURS
386 sor'rWA m-:
ADVANTAGE 386 C 895 829
ADVANTAGE 386 PASCAL 895 829
DESQVIEW NEW 130 109
MICROPORT DOS/MERGE 395 349
MICROPORT SYSTEM
wass(cOMPLETE) SPECIAL 799 669
MS WINDOWS/3: SPECIAL 195 125
PC-MOS 386 ALL CALL
PHARLAP 386/ASM/LINK 495 419
PHARLAP 386 DEBUG 155
SCO XENIX SYS V 386 (COMPLETE) 1495 1195
VM/386 245 179
386-TO-THE-MAX NEW 75 65
APL
APL*PLUS PC 695 499
APL*PLUS PC TOOLS 295 205
POCKET APL 95 79
ARTIFICIAL INTELLIGENCE
ACTIVE PROLOG TUTOR 55
ARITY STANDARD PROLOG 95 79
ROLOG PRO COMPILER 895 759
LPA PROLOG PRO INTERPRETER 395 339
MULISP-87 INTERPRETER 300 199
MULISP-87 INTERP COMPILER 400 269
PCSCHEME 95 85
SMALLTALK SPECIAL 99 19
STAR SAPPHIRE LISP 495 445
TURBO PRO 100 69
TURBO PROLOG TOOLBOX 100 69
VP EXPERT 100 89
ASSEMBLERS/LINKERS
ADVANTAGE DISASM  SPECIAL 295 269
ASMLIB 149 125
DR ASSEMBLER + TOOLS 200 179
MS MACRO ASSEMBLER 1 99
OPTASM NEW,SPECIAL 195 165
PASM86 195 115
PLINK86PLUS 495 279
RELMS, UNIWARE. X-ASMS CALL CALL
VISIBLE COMPUTER 80286 100
BASIC
DB/LIB 139 119
FINALLY! 99 89
FLASH-UP 89 79
INSIDE TRACK 65 55
MACH 2 75 59
MSQUICKBASIC SPECIAL 99 65
QBASE 89 79
QUICKPAK 69 59
QUICK-TOOLS 130 109
QUICKWINDOWS 99 8
SCREEN SCULPTOR 125 95
STAY-RES 69 55
TRUE BASIC 100 79
TURBO BASIC 100 69
DATABASE TOOLBOX 100 69
EDITOR TOOLBOX 100 69
TELECOM TOOLBOX 100 69
C COMPILERS
AZTEC C-COMMERCIAL 499 CALL
AZTECC-DEVELOPERS 299 CALL
C86PLUS 497 375
HIGH C 595 CALL
LATTICE C 500 269
W/SOURCE 900 499
MICROSOFT C 450 285
QUICK C SPECIAL 99 65
TURBO C 100 65
C++
ADVANTAGEC + + SPECIAL 495 469
PFORCE + + SPECIAL 395 199
C INTERPRETERS
C-TERP 298 229
INSTANT C 495 379
INSTANT C/16M 895 CALL
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LIST OURS
RUN/C 120 79
RUN/C PROFESSIONAL 250 15§
CLIBRARIES
BASIC C 175 139
BLACKSTAR FUNCTIONS 125 99
C ASYNCH MANAGER 175 135
C-FOOD SMORGASBORD 150 85
C TOOLS PLUS/5.0 129 99
C UTILITY LIBRARY 185 125
C-XPERT 395 339
ESSENTIALCOMMUNICATIONS 185 125
COMMUNICATIONSPLUS 250 195
GREENLEAF C SAMPLER 95 69
GREENLEAF COMM LIBRARY 185 125
GREENLEAF FUNCTIONS 185 125
MULTI-C 149 135
PFORCE 295 215
RESIDENT C W/SOURCE 198 169
THE K MMER 195 119
TIMESL| 295 279
WISOURCE (.OI)E 1000 895
TURBO C TOOLS 129 99
WKS LIBRARY 89 79
COBOL
COBOLSPII 395 329
E-Z PAGE 295 259
MICRO FOCUS
COBOL/2 900 729
COBOL/2TOOLSET NEW 900 729
PC-CICS 1500 CALL
LEVEL 11 COBOL 349 279
PERSONAL COBOL 149 119
OTHERS (.ALL CALL
MICROSOFT COBOL 700 449
MICROSOFT SORT 195 129
OPT-TECH SORT 149 105
REALCICS 995 785
REALIA COBOL 995 785
W/REALMENU 1145 899
RM/COBOL 950 759
RM/COBOL-85 1250 999
RM/SLREENS 395 315
SCREEN 400 379
S(.REENPLAY 175 129
HARDWARE PRODUCTS
AMDEK 722 MONITOR 499
AMDEK 730 MONITOR 899 569
AST ADVANTAGE PREMIUM W/512K 495 319
AST RAMPAGE! 286 W M 84 545
AST RAMPAGE! 286 W/512K 349
HERCULES GRAPHICS CARD PLUS 299 195
HERCULES IN COLOR CARD 499 329
IRM, 1185 779
ORCHID TURBO EGA 74 495
ORCHID TURBO 1099
PARADISE SYSTEMS AUTOSWITCH
EGA 480 CARD 169
VGA PLUS CARD 399 269
VGA PROFESSIONAL 599 409
VEGA DELUXE 379 259
DATABASE COMPILERS
CLIPPER 695 399
FORCE 1il 129 115
FOXBASE PLUS 395 269
QUICKSILVER 599 369
R:TURBO 695 CALL
DBASE-TOOLS
APPLICATION PLUS 499 279
DBASE (11 PLUS 695 429
DBASE TOOLS FOR C 90 65
DN L REPORTER 90 79
D ONE TWO THREE 99 89

LIST OURS
GENIFER 395 279
GENIFER SOLUTIONS NEW 95 79
HI-SCREEN XL 149 119
QUICK ENTRY NEW 99 89
R&R 150 129
REPORT PLUS NEW 150 128
SEEKIT NEW 100 89
SILVERCOMMLIBRARY 150 139
SQUIS| NEW 79 69
TOMRETTIG'S LIBRARY 100 79
UIPROGRAMMER 295 239
DEBUGGERS
ADVANCED TRACE-86 175 18
BREAKOUT 125 89
-SPRITE 175 119
PERISCOPE | 345 275
PERISCOPE I1 175 139
PERISCOPE 11-X 145 105
PERISCOPE Ii1 8 MHZ 995 799
PERISCOPE 111 10 MHZ 1095 875
PFIX 86 PLUS 395 215
SOFTPROBE 1/'TX 750 699
T-DEBUG PLUS 60 49
DISK/DOS/KEYBOARDUTILITIES
BACK-I 130 119
BOOKMARK 100 79
COMMAND PLUS NEWV. 2.0 80 69
DISK OPTIMIZER 60 55
FANSI CONSOLE 75 69
FASTBACK 175 129
FAST FORWARD 70 59
FETCH 55 45
INTELLIGENT BACKUP 150 135
MACE UTILITIES 99 89
NORTON COMMANDER 75 55
NORTON UTILIT 100 59
ADVANCED NOI(TON UTILITIES 150 99
PDISK 145 105
Q-DOS 11 70 59
TASKVIEW 80 55
VFEATURE 80 75
VFEATURE DELUXE 120 110
EDITORS
BRIEF 195 CALL
W/DBRIEF 275 CALL
CVUE W/SOURCE CODE 250 199
EDIX 195 165
295 265
EPSILON 195 149
FIRSTIME (C} 295 229
KEDIT 125 99
MKSVi 75 69
PC/EDT 250 229
PI1EDITOR SPECIAL 195 155
PMATE 195 115
SPF/PC 195 145
VEDIT PLUS 185 129
XTC 9 79
FILE MANAGEMENT
BTRIEVE 245 185
XTRIEVE 245 185
REPORT OPTION 145 99
BTRIEVE/N 595 455
XTRIEVE/N 595 455
REPORT OPTION/N 345 269
CBTREE 159 139
C-TREE 395 315
R-TREE 295 239
C-TREE/R-TREEBUNDLE 650 519
DBC I 250 169
DBC 1il/11 W/SOURCE CODE 500 359
DBC 1l PLUS 750 595

DR.VISTAOR DBQUERY SPECIAL 195 159
SINGLE USER/SOURCE SPECIAL 495 399

MULTIUSER SPECIAL 495 399
MULTIUSER W’S()URCE SPECIAL 990 789
INFORMIX ESQ 595 CALL
INFORMIX 995 CALL
INI'ORMIXSQL 795 CALL

LIST OURS

PHACT MANAGER 249 219
XQL 795 599

FORTRAN COMPILERS
DIGITAL RESEARCH FORTRAN 77 350 318
EY FORTRANS77L  SPECIAL 695 CALL

LAHEY PERSONAL FOI(TRAN 77 95 89
MICROSOFT FORTRAI 450 285
RM/FORTRAN 595 479
WATFOR FORTRAN 375 335
FORTRANUTILITIES/LIBRARIES
AUTOMATEDPROGRAMMER 995 949
DIAGRAM'EROR DOCUMENT'ER 129 115
EXTEND 156 129
FORTRAN ADDENDA 165 139
FORTRAN ADDENDUM 95 85
GRAFMATIC OR PLOTMATIC 135 119
MAGUS NUMERICAL ANALYST 295 249
MATHPAC 495 445
NO LIMIT 129 109
PANEL 295 199
SPINDRIFT LIBRARY 149 135
SSP/PC 350 269
TEKMAR GRAPHICS LiB. 195 165
(.RAPH

ADVA) AGE GRAPHICS (C) 250 229
ESSENTIAL GRAPHICS 250 189
GRAPHIC 350 279
GSS GRAPHIC DEV. TOOLKIT 495 375
HALO 300 209
HALO (5 MICROSOFT LANG.) 595 389
METAWINDOW 195 159
METAWINDOW PLUS 275 229
TURBO WINDOW/C 95 79
TURBO HALO (FOR TURBO C) 99 79
LINT
PC-LINT 139 99
PRE-C 295 159
MODULA-2
LOGITECH MODULA-2

COMPILER KIT 99 79

DEVELOPMENT SYSTEM 249 199

TOOLKIT 169 139
REPERTOIRE 89 75
STONYBROOK MODULA-2 195 169

W/UTILITIES 345 299
OPERATING SYSTEMS
Ml ORT:

286 DOS MER! 149 129

SYSTEM V/AT SPECIAL 549 469

RUNTIME PACKAGE 199 169
SOFTWARE DEV. PACKAGE 249
TEXT PREPARATION PACKAGE 199 169

UNLIMITED LICENSE KIT 249 209
XENIX SYSTEM V (COMPLETE) 1295 995
DEVELOPMENT SYSTEM 595 489
OPERATING SYSTEM 595 489
TEXT PROCESSING PACKAGE 195 145
XENIX FOR PS/2 50,60,80 CALL CALL
WENDIN:
OPERATING SYSTEM TOOLBOX 99 79
PCVMS 99 79
PCNX 29 79
WENDIN-DOS SPECIAL 99 79
WENDIN-DOS APPLICATIONKIT 99 79
PASCALCOMPILI:.RS
MARSHAL PA! 189 155
MICROSOFT PASCAL 300 189
PASCAL-2 350 319
PROFESSIONAL PASCAL 595 CALL
TURBO PASCAL 100 69
TURBO PASCAL DEV. LIB. 395 289

FEATURED PRODUCTS

OPTASM — th d assembler is source
compatible with M 5.0 and four times faster.
(D:ulu—::’au design ehmmtel inserted NO! s and

rWart
expands jumps out of r;

e xe Eymbol
uhle local hbch and cude: wilt-in MAKE for
Lm: Slg Special Price:  $165

SEIDL VERSION MANAGER —SVM a source
code mangement system, with an easy to use fall
screen interface, space unn‘ Iblllly to compress
data on archive files and a powerful lr«m generator
which can generate detailed audit trail reports with
all the information archived.
List: $379 Special Price: CALL
Lahey S77L-EM/16 Fortran Compiler — Now!
Breaks 640K barriers on PC/AT's 386 based
micros. A tremendous aid to downloading huge
mainframe FORTRAN programs. Support for
NAMELIST and many other extensions make
[tlmmg much easier.

st: $695 Special Price: CALL

ADVANTAGE Dlnnembler—Dlnnemhle: exe
and .com files for well-d

assembly language source code, Latest version is
now able to disassemble memory resident code and
the internal :{mbol has been rearranged so listing
the symbol table or writing to a file will be faster.

List: $285 al Price: $269
TURBO PASCAL ADD-ONS
ASCII TURBO GHOST WRITER
EW 99 89
COMPLETE NEW 289 9
AZATAR DOS TOOLKIT NEW 99 85
DOS/BIOS & MOUSE TOOLS 75 69
FLASH-UP 89 79
FLASH-UP TOOLBOX 49 45
INSIDE TRACK 65 55
MACH 2 75 59
METRABYTF DATA ACQ. TOOLS 100 89
SCIENCE AND ENGIN. TOOLS 75 69
SCREEN SCULPTOR 125 95
SYSTEMBUILDER 150 129
IMPEX 100 89
REPORT BUILDER 130 115
T-DEBUG PLUS 60 19
TURBO ADVANTAGE 50 45
TURBO ADVANTAGE COMPLEX 90 79
TURBO ADVANTAGE DISPLAY 70 65
TURBO.ASM 99 69
TURBO ASYNCH PLUS 129 99
TURBO GEOMETRY LIBRARY NEW 100 89
TURBO HALO 9 85




LIST OURS

LIST OURS

LIST OURS LIST OURS
TURBO MAGIC 199 179 PRO-C 399 379
TURBO POWER TOOLS PLUS 120 99 SAPIENS V8 300 269
TURBO POWER UTILITIES 95 79 SET: SCIL 349 319
TURBO PROFESSIONAL 4.0 9 79 SOFTSCREEN HELP 195 149
TURBO WINDOW/PASCAL 95 79 SOURCE PRINT 95 75
UNIVERSAL GRAPHICSLIBRARY 150 119 THE WEINER SHELL 199 179
TREE DIAGRAMMER 769
SCREEN DISPLAY/WINDOWS
C POWER WINDOWS 130 115 XENIX/UNIX
-SCAPE 279 265
EHEEE?.;:VAS({UA{(%EV\?%I)E 250 169 SOFTWARE
3 E D NDOWS
R ORCE L AR o MICROPORT + SCOPRODUCTS  CALL CALL
JYACC FORMAKER 495 419 ADVANTAGE C + + 695 625
JYACC JAM 09 DIRECTORY SHELL (286) 349 315
MICROSOFT WINDOWS 65 NRE%"‘%’;,VL%*;EL'—GW ;gg g:g
WINDOWS DEVELOPMEN 5
PANEL SbivE PMENTKIT 00 1% NFORMIX PRODUCTS CALL CALL
PANEL PLUS 495 395 YACC FORMAKER 895 809
PANEL/QC (QUICK C) 129 95 JAYCCJAM 1350 1219
PANEL/TC (TURBO C) 129 95 KORN SHELL 145 129
SCREENSTAR W/SOURCE 198 169 mcnosor‘rLANc.UAGEs CALL CALL
VIEW MANAGE PANEL PLUS 795 675
W MANAGER 275 199
VITAMINC 225 155 RM/COBOL 1250 949
VC SCREEN 99 79 RM/FORTRAN 750 | 849
WINDOWS FOR C 195 149 WINDOWS FOR DATA 795 CALL
WINDOWS FOR DATA 295 239
W/SOURCE NEW 590 CALL BLAISE
ASYNCH MANAGER (C/PASCAL) 175 135
€ TOOLS PLUS/5.0 129 99
TRANSLATORS EXEC 95 79
BAS.C OR BASPAS CALL CALL PASCAL TOOLS/TOOLS 2 175 135
BASTOC 495 399 TURBO ASYNCH PLUS 129 99
DB2C . 299 CALL TURBO C TOOLS 129 99
DBX TRANSLATOR 350 299 TURBO POWER TOULS PLUS 129 99
RTC PLUS 325 299 VIEW MANAGER (C/PASCAL) 275 199
TURBO TO C 495 169
BORLAND  oiLe .
ADITIONAL LANGY AGES TmOMScouLER o
EDITOR TOOLBOX 00 69
ACTOR . SPECIAL 495 409 TELECOM TOOLBOX 100 69
CARBON COPY PLUS 195 159 TURBO ¢ COMPILER 100 65
DAN BRICKLINS DEMO PROGRAM 75 59 TURBO PASCAL 100 69
DANBRICKLIN'S DEMO TUTORIAL 50 45 TUKBO PASCAL DEV. LiB. 395 289
FLOAT CHARTING Il 29 205 TURBO TUTO 0 ‘15
HS/FORTH . 395 359 NUME RILAL METH()m TOOLBOX 100 69
JANUS/ADA C PACK 9% 89 DATABASE T 100 69
LATTICE RPG I COMPILER 750 629 EDITOR T()()LB()X 100 69
MASTER FORTH 125 115 GAMEWORKS TOOLBOX 00 69
MKS AWK .15 69 GRAPHIX TOOLBOX 100 69
S GO GRS R TURBO PROLOG COMPILER 10 69
;‘85{,?5‘,?”'”“ o s TURBO PROLOG TOOLBOX 100 69
3 150 10! GREENLEAF
PERSONAL REXX 125 99 ! - SAMPLE
s e e GREENLEAF C SAMPLER 95 69

MICROSOFT WINDOWS/386

Windows/386 gives you the look and feel of 0S/2, by IBM and Microsoft—the standard
for tomorrow. Turns your personal computer into a multi-tasking, virtual machine,
where any number of DOS and Microsoft Windows applications can run at the same
time. Each DOS application runs in its own 640K —even memory resident programs.
Copying and passing of selected data between DOS and

Windows application is supported. Features greatly enhanced MG
support for DOS applications, they can run ina window or use
the full screen.

List: $195

QuickC

QuickC gives you the features that you need to learn C quickly. It's the best for fast and
easy compilation and prototyping, compiling programs at 10,000 lines per minute.
Features a built-in editor with selectable insert or overtype mode, automatic MAKE
file creation, context-sensitive help for easy learning and an integrated debugger that
lets you set breakpoints, animate through your program and

add watch variables. QuickC is completely source code and m@’
object compatible with Microsoft C 5.0.
List: $99

QuickBASIC/4.0

QuickBASIC 4.0 eliminates the time-consuming compile step. Run your program, stop
to edit and debug, then continue running without recompiting. When you edit your
code, QuickBASIC automatically incorporates your changes - usually at 150,000 lines
per minute. Includes a built-in, full-screen editor with automatic syntax checking and

Special Price: $125

Special Price: $65

formatting, advanced threaded p-code intrepreter, support - ®
for 8087/287 math co-processors, a sabset of the Code View m
debugger, plus other new features.

List: $99 Special Price: $65

Terms and Policies

vomrrenitenensees  1-800-445-7899

ELEEUMEESESE  In NY: 914-332-4548
s Paradise will maich any cur Customer Service:

au mud e for the products kisted in thes ad.

:uo"u:.sA»S“Es:r‘:‘&’a‘»z"é.w e 914-332-0869

o 3;},'3 e 24, Noonaty Adveriued e International Orders:

A| m ‘“hmmnbﬂmu will not allow 914_332_4548

returns once are

e A e Telex: 510-601-7602
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Special Savings from Paradise

GREENLEAF COMM LIBRARY 185 125 MSMUMATH 300 185
GREENLEAF DATA WINDOWS 225 155 MS PASCAL COMPILER 300 189
W/SOURCE CODE 395 259 FOR XENIX 695 149
GREENLEAF #UNCTIONS 185 125 MS QUICK BASIC SPECIAL 99 65
MSQUICK ¢ SPECIAL 99 65
LATTICE ORT 195 129
LATTICE C 500 269 MS WiNDow 9% 6
W/SOURCE CODE 900 199 MS WIND()WSI)EVI- L()PME\IT KIT 500 319
C CROSS REFERENCE GENERATOR 50 39 MS WINDOWS/386 PECIAL 195 125
C-FOOD SMORGASBORD 150 95
W/SOURCE CODE 300 179 PHOENIX
C-SPRITE 175 19 PASMB6 195 115
CURSESSCREEN MANAGER 125 89 PDISK 145 109
CVUE W/SOURCE CODE 250 199 PFANTASY PAC 995 599
DBC i1l 250 169 PFINISH 395 215
DBC 1711 W/SOURCE CODE 500 359 PFIX86PLUS 395 215
DBC 111 PLUS 750 595 PFORCE 395 215
W/SOURCE CODE 1500 1185 PFORCE + + SPECIAL 395 199
l.Ml\ 195 139 PLINK86PLUS 495 279
SE 125 99 PMAKER 125 79
RP(; 1 DEVELOPER SYSTEM 1400 1119 PMATE 195 115
RPG Il COMPILER 750 629 PRE-C 295 159
RPG Il SEU' 250 199 PTEL 49 39
RPG [1 SORT/MERGE 250 199
RPG 1l SCREEN DESIGN AID 350 309 POLYTRON
SECRETDISK 120 89 POLYBOOST 80 69
SlDl-TALK 120 89 POLYDESK 111 9 75
SSP/ 350 269 ADD-ONS CALL CALL
FENT MANAGEMENT UTILITIES 120 89
KRR seconmscar s me | Locr JOUSE PRODUCTS
A G OR PASC 8
ADVANTAGEC + + SPECIAL 195 169 | QGITECH SERIAL OR BUS MOUSE
} : - 1AL 1 $ W/PLUS, SOFTWARE 19 98
ADVANTAGE DISASM SPECIAL 295 269 W/PLUS, LOGICPAINT 148 119
ADVANTAGE GRAPHICS 250 229 W/PLUS. LOGICADD MOUSE 189 149
ADVANTAGE LINK 395 379 W/PLUS, PUBLISHER MOUSE 179 145
ADVANTAGEMAKE 125 99 W/PLUS, PAINT, CADD 209 169
ADVANTAGE VCMS ol W/PLUS. CADD PUBL. MOUSE 233 189
- PLUS 195 ?72 wm_us PAINT PUBL. MOUSE 199 159
[ONAL ol /PLUS, PAINT, CADD, PUBL. 253 205
i 2 535 bos LOGITECH ssmss 2 WPLUS 99 79
W/SOURCE CODE 1000 #es | MICHOSOFTSERORBUSMOUSE 150 89
W/MS WINDOWS 200 139
MICROSOFT
WIS 5 1 | USSR VRTARRR 18 G
3 Y
Rt 30 29 | sUMMAMOUSE e 9
L ‘0',’(0" (LA o s poLYLIBRARIAN 9 89
MCRORT AN 150 25 POLYMAKE 149 129
FOR XENIX 695 149 POLYSHELL 149 125
2 S POLYTRON C BEAUTIFIER 49 45
MS LEARNING DOS 50 39 75
MS MACRO ASSEMBLER 150 99 POLYTRON C LIBRARY [ 99
MS MOUSE SERIAL OR BUS 150 99 POLYXREF 219 185
W/MS WINDOWS 200 139 PVCS CORPORATE Mo
W/EASY CAD 175 119 PVCS NETWORK CALL CALL
PVCS PERSONAL 149 129

PI EDITOR

Turbocharge your productivity with P, the only editor that automatically highlights
your compilation errors and displays error messages. Slash development time in-
stantly with PIs intuitive mnemonic commands, enhanced pop-up menus, contextual
help and on-line manual. Bringout your best with PI's blazing/

speed, undo, macros, 'Find All," regular expressions, lan-

guage support, and full DOS access. The ultimate editing

environment with built-in speed.

List: $195 Special Price: $155

TTHIRTY Y T g Y
WENDIN-DOS

WENDIN-DOS is the new multi-tasking, multi-user MS-DOS replacement operating
system for IBM compatible PC's. WENDIN-DOS uses the MS-DOS file system, and
supports MS-DOS commands while providing new ones to enable multi-tasking, file
protection, and command language extension and enables you to access your files with
DOS, UNIX, or VAX/VMS style file names — whichever you prefer. Provides pass
words and run privileges for system securing. WENDIN-DOS supports several users
on the same computer. To add new users, the computer :
operator just adds communications ports and describes them Lp)/ﬂ
in his configuration system file. Minimum 512K memory.

List: $99 Special Price: $79

7 4 Al Y g7
/1 ...’/) 1”:’1.’\ <’L4 \IIE (/ -5- +
Add ADVANTAGE C + + to your C compiler and enhance your existing C tools with
new object-oriented capabilities. Now available with MS Windows Support this
super set of C gives you the speed, support and reliability you
need to develop large and complex programs with greater ' mnﬂr®
resilence, and fewer bugs. The latest version supports MS sl Enkd WP S
C4.0/5.0, and QuickC.

List: $495 Special Price: $469
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A Division of Hudson Technologies, Inc.
42 River Street, Tarrytown, NY 10581
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Screening Macintosh 11
Color Monitors

The Macintosh II (unlike its
predecessor, the Mac Plus) was
designed without a built-in
video display device. This
means that you can select
display hardware (monitors or
video cards) that are suitable for
the specific demands of your work—
color or gray scale, or larger monitors
with more pixels.

Apple’s Mac II video board gives you a
640- by 480-pixel display with 16 colors
or gray scales for $499, and up to 256
colors or grays if you add extra video
memory to the board (for an additional
$149). For displays, Apple offers a
choice of a 12-inch gray-scale monitor
for $399 or a 13-inch color monitor
(which was in short supply last year)
for $999.

Since the Mac II's introduction, third-
party vendors have brought out alterna-
tive monitors for it, including larger mon-
itors displaying more pixels to meet the
needs of those doing extensive CAD/
CAM or graphics work. We evaluated
some of the first available Mac II dis-
plays: two large-screen monitors from
Personal Computer Peripherals Corp.
(PCPC) and SuperMac Technology, and
a standard-size monitor from 4Site
Technologies.

The Mac II architecture supports
display formats of arbitrary resolution;
the video card’s configuration ROM sup-
plies the screen dimensions and pixel
depth to the operating system when the
computer starts up. Both SuperMac and
PCPC take advantage of this flexibility
by supplying video boards that provide
more pixels than the standard Apple
display.

The PCPC II [Trinitron] uses a 19-inch
color Trinitron monitor and a video

Joel West is president and Neil Rhodes is
manager of software development for
Palomar Software Inc. (P.O. Box 2635,
Vista, CA 92083). They are coauthors of
the firm’s Colorizer software package for
the Macintosh II.
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A look at the PCPC |,

the SuperMac Color Trinitron, and
the Machroma C2D monitors

board that displays 1027 by 768 pixels.
This combination costs $5295. Super-
Mac Technology offers a 19-inch color
Trinitron monitor and the Spectrum
1000/8 video board, which provides a
1024- by 768-pixel display. This monitor
and video board combination costs
$5190. Both companies offer alternative
lower-cost 19-inch displays (discussed
later). 4Site Technologies’ Machroma
C2D is a 14-inch color monitor that can
display 926 by 580 pixels and costs $895.
It does not use its own video board; you
can use Apple’s Mac II video board or
another third-party video board. (For a
look at IBM-compatible multiscan-type
monitors that can be used on Mac IIs,
such as the Sony Multiscan and NEC
MultiSync, see **Multiscan Color Moni-
tors” by George A. Stewart in the Febru-
ary BYTE).

We noted qualitative impressions of the
monitor/video card combinations during
normal use, including testing with vari-
ous Macintosh software packages. We
used our own Colorizer software pack-
age, several MacApp demonstration pro-
grams from Apple’s Advanced Technol-
ogy Group, and Spinnaker, a Palette
Manager test program by Art Cabral of
Apple. In addition, quantitative results
were obtained at the laboratories of
Microvision, which used its SuperSpot
100 CRT analysis system on the three
monitors. For reference purposes, we
compared these systems with Apple’s
AppleColor color monitor and the Mac II
video board.

The Monitors

The PCPC and SuperMac monitors are
based on the 19-inch Trinitron manufac-
tured by Sony, the GDM 1950 monitor
(termed the GDM 1952 when equipped

with a tilt/swivel base). The
PCPC is available only with the
tilt/swivel base. The two moni-
tors appeared to function identi-
cally during normal use, al-
though testing showed a few
subtle differences.

These monitors are very bulky and
heavy; in fact, under Federal Occupa-
tional Safety and Health Administration
employee guidelines, they require two
people to move them. Due to their weight,
you can’t place them directly on top of a
Mac II, as you can with smaller monitors.
Thus, you need either more desk space or
a stand that’s sturdy enough to support 84
pounds of monitor (the tilt/swivel base in-
creases this load to 90 pounds). Super-
Mac offers a tilt/swivel stand to support
its monitor; it costs $250.

According to the manufacturer, the
Trinitron can display 1280 by 1024
pixels, but the nominal resolution with
both of the supplied video boards is 1024
by 768 pixels. This provides approxi-
mately 250 percent of the screen pixels of
the standard 640- by 480-pixel Apple
Mac II monitor, and 450 percent of the
Macintosh Plus and SE’s 512- by 342-
pixel displays. The pixel density is ap-
proximately that of the standard displays,
so the net effect is a lot more screen area
to work with when positioning applica-
tion windows. This is particularly useful
when working with MultiFinder, where
the windows of all running programs
must share the screen. A larger screen
area lets you place application windows
where you can bring them to the fore-
ground at a mouse click instead of need-
ing to pull down the desk accessory
menu.

The 4Site Machroma C2D monitor is
based on the Magnavox Professional
8CM873 monitor. It has a 14-inch screen
with a 13-inch viewing area. Combined
with Apple’s video card, it offers a
display of 640 by 480 pixels. It is slightly
taller than the Apple monitor and is 5
pounds lighter.

The Machroma is the only one of the



Photo 1: The three monitors reviewed. Top: 4Site’s Machroma C2D. Bottom left:
The SuperMac Color Trinitron. Bottom right: The PCPC Il [Trinitron]. Inset: The
video boards for the large monitors. Top: The SuperMac Spectrum 1000/8.
Bottom: The PCPC CGC/1.

four monitors to include a 3-inch speaker
and an audio input jack. It also has a Text
switch that turns off the red and blue in-
puts, producing a black-on-green display
with the Mac II.

The AppleColor High-Resolution
RGB Monitor, which we used for refer-
ence, uses a 13-inch Trinitron tube with
Apple electronics.

All the monitors except the Apple-
Color have a nonreflective coating,
which is an advantage in normal and
bright office lighting. Both of the large
screens are switch-selectable for 220/240
volts AC, although different fuses are re-
quired for the different voltages. The
AppleColor monitor automatically ad-
justs to higher voltages, while the Ma-
chroma was supplied in the 120-V ver-
sion only.

PCPC and SuperMac each offer an-
other 19-inch model, made by Mitsubishi
and Tkegami, respectively. The PCPC II
[Mitsubishi] costs $4995; the SuperMac

Standard Color Monitor costs $2995.
SuperMac also sells a 16-inch Trinitron
that displays the same number of pixels at
a higher density and costs $2495, and a
19-inch gray-scale manitor that costs
$1695.

Video Cards

To use one of these monitors, you must
install a NuBus-compatible video card in
the Mac II chassis. Opening up the Mac-
intosh and installing the card may seem
foreign to owners of earlier Macs, but it’s
a simple task, accomplished in less than 5
minutes. No DIP switches are present on
any of the boards: Following the NuBus
standard, it’s up to the board’s configura-
tion ROM to provide the computer with
the necessary information and driver
code.

The output device for all the video
cards is a RAMDAC by Brooktree Corp.
This IC passes a digital value retrieved
from video RAM to three built-in D/A

|

converters that drive the RGB analog sig-
nals supplied to the monitor.

Neither PCPC’s nor SuperMac’s
video cards supported exactly the 1024-
by 768-pixel display their manufaturers
claimed. The PCPC board provided
QuickDraw with 1024 by 767 pixels,
while the SuperMac board supplied 1016
by 768 pixels. Neither variation was sig-
nificant in actual use.

The PCPC video board is the smallest,
at 10 inches long. The board is designed
around the 75-MHz Brooktree 458 and
the Texas Instruments TMS 34061 video
system controller. It has 768K bytes of
video RAM, allowing it to display 256
colors; however, it supports only the 256-
color mode and not the 2-, 4-, and 16-
color modes available on the other
boards. The lack of a 2-color mode is a
serious limitation, since a number of pro-
grams (¢.g., MacPaint 1.5, SuperPaint
1.0, and TMON) expect a |1-bit deep (2-
color) display; otherwise, they garble the
screen image. With other video boards,
the easiest fix for this problem is to set the
display to the 2-color mode. Since the
PCPC board doesn’t have a 2-color
mode, you're stuck until a new genera-
tion of programs arrives that can properly
handle a 256-color display. PCPC is
aware of the situation and says it will have
a video board that supports a 2- and 256-
color mode by the time you read this.

The SuperMac is the longest of the
three boards at 13 inches. It uses the same
TMS 34061 and a 66-MHz Brooktree
453. Tt also uses 768K bytes of video
RAM to provide 256 colors. The tested
board included version D11 of the Super-
Mac ROMs—the third revision offered,
correcting problems with the 4- and 16-
color display modes. This version was
made available to all customers late last
year, according to the company.

The SuperMac board demonstrated a
minor (but annoying) display defect.
When we changed the standard Quick-
Draw color table, the top display line no-
ticeably flashes to black before showing
continued

MARCH 1988  BYTE 135



REVIEW: MACINTOSH II COLOR MONITORS

Company
Information

Personal Computer Peripherals Corp.

6204 Benjamin Rd.
Tampa, FL 33634
(813) 884-3092

SuperMac Technology

295 North Bernardo Ave.
Mountain View, CA 94043
(415) 964-8444

4Site Technologies Inc.
Machroma Division
200 Seventh Ave.

Suite 120

Santa Cruz, CA 95062
(800) 634-7483

Apple Computer Inc.
20525 Mariani Ave.
Cupertino, CA 95014
(408) 996-1010
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the proper color. However, before this ar-
ticle went to press, SuperMac sent us a
new version (1.0B1) of the configuration
ROM that corrects this problem.

For comparison, the 12-inch Apple
Macintosh Video Card uses a 40-MHz
modified version of the Brooktree 453.
The board is built around a custom
frame-buffer chip instead of the Texas In-
struments controller. It supports 2-, 4-,
and 16-color modes standard, while the
optional expansion kit (or its third-party
equivalent) is needed for a 256-color
mode. As shipped, the board comes with
eight video RAMs and sockets for eight
more. The additional RAM (sold by Apple
as the Mac II Video Card Expansion Kit) is
required for a 256-color display.

Monitor Tests and Results

A series of 10 tests was performed at the
offices of Microvision in Campbell, Cali-
fornia. The tests were run using the
firm’s SuperSpot 100 CRT analysis sys-
tem. The standard SuperSpot test pat-
terns are available only for MS-DOS ma-
chines, so we wrote a comparable pro-
gram for the Mac II using Color Quick-
Draw calls and MacApp.

The tested hardware included the
AppleColor High-Resolution RGB Moni-
tor; video cards from PCPC and Super-
Mac and their monitors; and two Mac II
Video Cards, with the optional video ex-
pansion Kits, to drive Apple’s monitor
and the Machroma monitor.

The monitors were allowed to warm to
operating temperature (about 30 min-
utes), and the brightness level was ad-
justed for best definition. The entire
screen was flooded with green, since the
sensor was most sensitive to this color,
and the intensity was measured. The light
levels in foot-lamberts for each monitor
were as follows: PCPC, 19; SuperMac,
16.7; Machroma, 17; and AppleColor,
15. The tests measured the spot size; time
variance effects such as jitter, swim, and
drift; misconvergence; and voltage
regulation.

Spot size is the minimum size that can
be illuminated by the electron beam. The
tests provide separate readings for hori-
zontal and vertical dimensions. Measure-
ments were made in the center and the
corner of the screens. The square root of
the sum of the squares of the horizontal
and vertical measurements provides a
single number that corresponds to the
length of a diagonal line across a spot.
Spot size shows the fineness of the
display beyond the nominal dot-pitch
specification. The spot sizes are shown in
figure 1; they have been normalized for a
screen size of 13 inches.

The two 19-inch Trinitron monitors
did not perform identically. The spot size
for the PCPC monitor was measurably
smaller than that of the SuperMac moni-
tor—in fact, it was the smallest for the
monitors tested. This result was repeated
when testing the PCPC monitor with the

dFigure 1: Measured spot sizes
for the monitors in millimeters.

Figure 2a: Jitter measurement.
Figure 2b: Swim measurement.
Figure 2c: Drift measurement.
All measurements in millimeters. w
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SuperMac card. Other measurements,
such as line variation, were better for the
SuperMac; this suggests sample-to-

upper left corner (usually worst case).
The amount of error in the red-green,
blue-green, and red-blue convergence in

(@) Horizontal misconvergence

sample variations in factory adjustments. horizontal and vertical directions was 0.2
The Machroma monitor had the largest measured separately. Linear measure-
spot size and the largest variation between  ments were adjusted for screen size. (See ® ]
the center and the corner of the screen. figures 3a and 3b.) There were no clear .
Time variance measures undesirable  winners here, but the SuperMac had the 0.1 4
fluctuations in the beam position. Jitter is  best horizontal convergence, and the A a
high-frequency movement (measure- Machroma had the best vertical 4 A ]
ments were made over half-second inter-  convergence. ® 0
vals), swim is medium-frequency move- You can gauge the quality of a moni- E A
ment (measurements were made over 10-  tor’s voltage regulation by how much a €
second intervals), and drift is low- line’s position is displaced when the -
frequency movement (measurements screen is black versus when the rest of the -0.1 4
were made over 60-second intervals). Jit-  screen is filled with white. Ideally, the .
ter can cause eyestrain; large amounts of line shouldn’t move. We compared a s
drift can make precision graphics or horizontal line’s position on the screen
CAD work difficult. when the rest of the screen was black, and -0.2 T 0 BT "
Microvision measured horizontal and then when the screen was white; a verti- 1 2 3 4
vertical variance separately. Maximum cal line was similarly compared. Again, Monitors
variance and average variance for jitter, the results were normalized for screen
swim, and drift were recorded. Measure-  size. Figure 4 shows the voltage regula- (b) Vertical misconvergence
ments were made only in the center of the  tion test results presented as horizontal
screen. Again, linear measurements have  and vertical displacements. The Apple- 0.2 1
been adjusted for a 13-inch screen. Fig- Color monitor showed exceptionally
ures 2a, 2b, and 2c present the results for  good voltage regulation. The Machroma
average variance of the three measure- monitor was the only one of the four to 01 c
ments. The SuperMac and Apple moni- show poor high-voltage regulation; the ’
tors had the lowest time variance, and the  test pattern moved noticeably as the num- 4 -
Machroma monitor had the highest. ber of displayed pixels changed. ® )
Misconvergence measures errors in the E o
electron beam/phosphor dot alignment; The Price of a Large Screen T -
these errors cause color fringing. Mis-  None of the three rival monitors was quite A & '
convergence was measured at the center as good subjectively as the AppleColor a A
of the screen (usually best case) and the continued -0.1 B
- ]
>
Figure 3a: Horizontal misconvergence -0.2
Key to Charts at center, in millimeters. ' R :'3 "1 '
Figure 3b: Vertical misconvergence Monitors
1 PCPCII 3 Machroma at center, in millimeters.
2 SuperMac 4 AppleColor A = red-to-green error
All measurements are normalized for . @ =Dblue-to-green error
a 13-inch screen. I Figure 4: Line displacement ® =red-to-blue error
i in millimeters. W
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Monitor PCPCII SuperMac 4Site AppleColor
[Trinitron} Color Machroma  High-Resolution
Trinitron c2D RGB Monitor
Screen size 19inch 19inch 14inch 13inch
Resolution! 1024 by 768 1024 by 768 926 by 580 640 by 480
Display area! 360 by 270 360 by 270 250 by 180 235by 176
(in mm)
Aspect ratio 1.33 1.33 1.39 1.33
Dot pitch 0.31 mm 0.31 mm 0.31 mm 0.25 mm
Scanning 49 kHz by 63 kHz by 35 kHz by 35 kHz by
frequencies! 60 Hz 60 Hz 60 Hz 66.7 Hz
Bandwidth 100 MHz 100 MHz 25 MHz 23 MHz
Power
consumption 220W 300 W 132 W 160 W
Power input 100/120 V 100/120 V 120V 85/270V
220/240V 220/240V
Antiglare Yes Yes Yes No
Signal
connector type
Video 3BNC 3BNC DB-9 DA-15
male male female female
Audio N/A N/A RCA jack N/A
Dimensions 19by21by 19 18by21by19 13by14by15 12by14by15
Weight 90 pounds 84 pounds 29 pounds 34 pounds
Tilt and swivel Standard $250 $35 $89
Warranty 1 year 90 days 1 year 90 days
Price $52952 $51903 $895 $999
inquiry 888. Inquiry 889. Inquiry 890. Inquiry 891.
Notes:

1. Horizontal by vertical.

2. Includes price of video board (video board and monitor sold as a set).

3. Price of monitor and video board (monitor alone is $3695).

Board PCPC SuperMac Apple
CGCNn Spectrum 1000/8 Macintosh Il
Video Card
Resolution! 1016 by 768 1024 by 767 640 by 480
Scanning frequencies
Horizontal 49 kHz 48.2 kHz 35 kHz
Vertical 60 Hz 59.3Hz 66.7 Hz
Connector DB-9 DA-15 DA-15
male female female
Board length 10inches 13inches 12inches
Warranty 1 year 1 year 90 days
Price $1595 $1495 $6482
Inquiry 892. Inquiry 893. Inquiry 894.
Notes:

1. As measured; horizontal by vertical.

2. Priceincludes 256K-byte video RAM upgrade for 256 colors (without upgrade, price is

$499, and card displays only 16 colors).
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monitor. The tests indicate that although
the AppleColor’s convergence and spot
size is not as good as that of the larger
monitors, the low time-variance mea-
surements and the superior voltage regu-
lation probably contribute to the favor-
able impression.

From the standpoint of display quality,
the two 19-inch monitors were very
good. The colors were as good as the
AppleColor’s, although the displays did
not appear to be quite as sharp. The much
larger display area is a decided advantage
for many applications. Remember, how-
ever, that since there are more pixels to
update, the two 1024- by 768-pixel moni-
tors are considerably slower than the 640-
by 480-pixel screens. Of course, whether
the bulk, weight, and price of these moni-
tors is likely to rule them out must be up
to you.

The Machroma C2D was disappoint-
ing in comparison to the other three mon-
itors. The display did not appear to be as

sharp as the others, and the contrast was
low. This observation was confirmed ob-
jectively by the test results. In addition,
the white had a marked greenish tint. The
saturation of pure colors was poor, par-
ticularly for red. We found little reason to
recommend the Machroma monitor. If
you're looking for a medium-size moni-
tor other than the Apple, then you should
consider one of the better multiscan mon-
itors reviewed in the February BYTE,
such as the Sony CPD 1302 or the Taxan
770 Plus.

Among video cards, the Apple board
again set the standard: It worked flaw-
lessly, and it supported the 2-, 4-, 16-,
and 256-color modes without any prob-
lems. The PCPC video board showed no
real problems, but the lack of a 2-color
mode made it incompatible with the
TMON debugger and SuperPaint. Also,
all software works considerably faster
when updating 87 percent fewer video
bits in a 2-color mode (1 bit instead of 8).

We run our Mac II monitors in the 2-color
mode for development work a significant
portion of the time, and a board like the
PCPC that does not support this would be
unacceptable for our own purchase. The
4-color mode is rarely of use, but the 16-
color mode frequently proves to be an
acceptable compromise between speed
and color fidelity.

The SuperMac video board performed
capably, but only after the problems with
the configuration ROM were corrected.
If you decide to buy the SuperMac board,
we recommend that you check to see that
it has the latest version of the configura-
tion ROM. ®
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Pushing the Mac SE

Laurence H. Loeb

Macintosh SE accelerator boards plug
into the SE’s single expansion slot to let
SE owners upgrade their computers to
near-Macintosh II power without buying
a new and more expensive machine. The
two accelerator boards examined here,
the Radius Accelerator ($995) and Mac-
Memory’s Turbo SE ($599), claim to
more than double the Mac SE’s process-
ing power.

The idea of a plug-in board that by-
passes the Mac SE’s processor is not a
new one. In a previous review (November
1987 BYTE), I looked at two of the first
accelerator boards for the SE: the Prodi-
gy SE from Levco and the HyperCharger
020 from General Computer Corp.
(GCC). These two boards boost the Mac
SE’s computing power by supplying a 16-
MHz 68020 processor and 1 megabyte of
32-bit memory that replaces the com-
puter’s original 8-MHz 68000 processor
and 1 megabyte of 16-bit memory.

The Radius Accelerator and Turbo SE,
however, use different approaches to en-
hance the Mac SE’s performance. While
the Radius accelerator has an on-board
16-MHz 68020, it uses 32K bytes of
zero-wait-state 32-bit-wide cache mem-
ory. The MacMemory board uses a 16-
MHz 68000, clocked at twice the speed
of the SE’s processor, but it still uses the

Mac SE’s 16-bit memory for program
storage. Like the Prodigy SE and Hyper-
Charger, both of these boards have a
socket for an optional 68881 floating-
point unit (FPU).

The Radius Accelerator

The first board I examined was the Ra-
dius Accelerator. I looked forward to
evaluating this product because it offered
a reasonably priced board with a 68020
processor and the 68881 FPU socket (the
review unit contained the 68881).

The installation documentation that
came with the board was abysmal: It con-
sisted of a single sheet of paper with text
printed on each side. The documentation
cautions that only a Radius authorized
dealer should install the board. There’s
good reason for this: Its design results in
an installation procedure that, with some
bad luck, could damage your Mac SE
motherboard.

The SE motherboard is hinged on one
side. To remove it, you shift the mother-
board along its axis, then swivel it out of
its locked position (much like pulling up
on a door before swinging it open). The
Radius daughterboard contains a connec-
tor that coincides with a hole in an inter-
nal metal strut when the board is installed
on the Mac SE motherboard. The con-

The MacMemory Turbo SE board
(left), and the Radius Accelerator board
(right).

nector implements Radius’s **Magic-
Bus,” an expansion bus for additional
hardware add-ins. Currently, it connects
only to Radius’s Full Page Display.

The MagicBus connector prevents you
from reinstalling the motherboard in the
same way that you took it out (i.e., you
can’t swing the door shut, then let it drop
down). Radius’s installation notes say
that “you will not be able to slide the
Macintosh board back into the chassis
and will have to pop it back into place by
putting first one edge into the side rail
and then prying with a flat blade screw-
driver to pop the other edge into the side
rail.” In almost a year of product re-
views, this is as close as I have come to
cracking the Mac SE’s motherboard in
half. Until this installation procedure is
changed, I recommend that your Radius

continued
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68881 math coprocessor; 32K bytes of
zero-wait-state cache memory;
connector for Radius Full Page Display

Size
8Y2 by 4Vs inches

Hardware Required
Macintosh SE

Software Required
System 3.2/Finder 5.3 or higher

Documentation
Two-page Installation Guide; 12-page
User's Manual

Options
16-MHz 68881 math coprocessor:
$395

Price
$995

Inquiry 886.

Radius Accelerator Turbo SE

Ty Type

Macintosh SE accelerator board Macintosh SE accelerator board

Company Company

Radius Inc. MacMemory

404 East Plumeria Dr. 2480 North First St.

San Jose, CA 95134 San Jose, CA 95131

(408) 434-1010 (800) 862-2636
(408) 922-0140

Features

16-MHz 68020 processor; socket for Features

16-MHz 68000 processor; socket for
68881 math coprocessor; uses memory
already in Mac SE; adds 128K bytes of
memory for use by video and sound
circuitry; connector for The Big Picture
video display from E-Machines; Turbo881
INIT file for 68881 support

Size
8Y2 by 5inches

Hardware Required
Macintosh SE

Software Required
System 3.2/Finder 5.3 or higher

Documentation
57-page Turbo SE Installation and
Owner's Manual

Options

16-MHz 68881 math coprocessor:
$399

4 megabytes of 120-ns RAM: $1798
(price varies)

Price
$599

Inquiry 887.

dealer install the board, even if you are
technically competent. Once installed,
the accelerator board doesn’t require any
further adjustments via the Control Panel
or a desk accessory.

A 12-page user’s manual provides tips
on using the board. It shows you simple
things such as how to tell when the accel-
erator is active (it displays a start-up
screen) and how to turn the accelerator
off (hold down the mouse button after
you power up the computer—you can turn
it off from a preferences panel that ap-
pears). If you use MacWrite 4.5, you
don’t have to add a special compatibility
file, as some accelerator boards require,
because the Radius board patches the of-
fending TRAP vectors automatically.
This feature is of limited value if you're
using MacWrite 4.6, which works cor-
rectly with all Macintoshes.

A yellow insert in the package advises
you to back up your hard disk before in-
stalling the Accelerator because some
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formatting software ‘*‘has exhibited in-
compatibility problems with the Acceler-
ator, destroying data on start-up.” Ra-
dius also provides a list of tested hard disk
drives. Backing up the hard disk drive is a
good idea before doing any major hard-
ware change.

The Radius board requires that you
power down the Mac SE to switch be-
tween the 68020 mode and the 68000
compatibility mode. Some users may
find fault with the need to power down the
Mac to change modes, but I never found
this procedure necessary because I en-
countered no software incompatibilities.

The latest versions of all the software I
normally use worked with the Radius’s
68020 mode. Several programs that use
the 68881 floating-point processor also
worked just fine, including beta versions
of Borland’s Eureka for the Mac and
Super-3D by Silicon Beach Software.
Red Ryder 10.3 worked well with the
board, too, although version 9.4 of the

program had caused problems with the
Prodigy SE and HyperCharger boards.
This indicates that software vendors have
tried to make their code 68020- and
68881-compatible since the Mac II's
introduction.

Fast Cache Memory

The problems with installation should not
blind you to the immediate benefits of
using the Radius Accelerator: Programs
run noticeably faster, and the screen re-
freshes itself faster. One example is re-
turning to Finder from an application.
With a hard disk, Finder can take a few
seconds to redraw all the icons on a
crowded desktop. Maybe it’s my Type A
personality, but waiting for this redraw
annoys me. With the Radius board in-
stalled, this redraw time is decreased to
acceptable levels.

A significant factor in the Radius’s
performance is its one unique feature:
cache memory. Unlike the Prodigy SE or
HyperCharger boards, the Accelerator
doesn’t have a megabyte of 32-bit mem-
ory to store the executing program. It has
32K bytes of zero-wait-state 32-bit cache
memory, of which 22K bytes is used to
store the memory-mapped screen (one of
the reasons the board appears to work fast
is the quick screen-refresh time), 8K
bytes is for program data, and 2K bytes is
for “housekeeping” information. When a
cache miss occurs, the program code
(which is in 16-bit memory) is simulta-
neously executed and copied into the
cache, avoiding a separate copy operation
that would slow the processor down.

As a result, the computer stores the
most recently used parts of the program
(whether executing code or Macintosh
ROM calls) in cache memory. This mini-
mizes the Mac SE’s number of slower 16-
bit memory accesses and allows the
68020 to do fetches from cache memory
at the maximum data transfer rate. Ra-
dius’s 32K bytes of cache memory is
faster than the HyperCharger’s and Prod-
igy’s 1 megabyte of memory because
these boards’ memories always run at one
wait state, while Radius’s always runs at
zero wait states.

The Turbo SE
MacMemory takes a completely different
approach in its Turbo SE board. It uses a
16-MHz 68000 processor clocked at 15.8
MHz (from the C16M signal present in
the SE) to speed things up. The company
says it took this approach (which none of
the other boards uses) to offer compati-
bility with all existing Mac software.
(However, as I stated earlier, I didn’t find
software incompatibility with the 68020
to be a problem.)

continued



AutoSketch

A Resource to Draw Upon

T ogetany jobdone, youneed theright ools. Ideally, they
should be extensions of your talents, frecing you to do
what you do best. And speed. precision, flexibility, and
consistency are alwaystop priorities, nomatterwhatthejob.
If communicating with drawings is part of your job,
—~ AutoSketch should be one of your resources.
AutoSketch from Autodesk, the developers of
AUlOCADY? is the precision drawing tool for professional
use. IUsfast, powerful, and simple tolearn. The price is
right, too.

With AutoSketch and your personal computer, you'll enter the world of computer-aided
drawing with case. You may never have designed with a PC belore, and you may think it’s
bound to be complicated and time-consuming. Surprise! With AutoSketch, you'll probably
be up and running in about an hour.

Despite its ease of use, AutoSketch is a
full-function, object-oriented CAD program.
Pull-down menus and dialog boxes
help you cach step of the way.

With a click of the mouse, you can
draw, then copy, mirror, or move
objects, even create symbol libraries.
AutoSketch automatically updates
measurenments whenever you stretch,
scale, or rotate dimensioned objects.
It even keeps track of everything you
do, so that you can delete and restore
parts of your drawing as casily as you
change your mind, using successive
undo or redo commands.

We know you'll be impressed with the professional results. So will your
clients and colleagues.

AutoSKketch runs on the IBM PC/XT/AT and
100% compatible systemns with a minimum of 512K
RAM and cither color or monochrome display.

If your PC has an 8087 or 80287 math coprocessor,
the standard version operates about three times
faster. The speed-enhanced version, requiring
the coprocessor, is three times faster still.

Call 800-445-5415 for the name of the
AutoSketch Dealer nearest you or more
information on supported peripherals.

To order direct with MasterCard or Visa,
call 800-223-2521, or 415-331-0356.
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REVIEW: PUSHING THE MAC SE

Table 1: As these benchmarks show, the Radius board outperforms the Turbo SE and boosts the Mac SE s performance
to close to that of the Mac I1. All times are in seconds, except the Dhrystone, which is in Dhrystones per second.

Notes:

memory each.

Prodigy Hyper- Standard i Radius MacMemory Standard
SE Charger 020 Mac lI Accelerator Turbo SE Mac SE
Dhrystone* 3125 3125 2631 2941 1470 887
Fibonacci 51.81 52.08 58.9 59.78 126.7 203.1
Float 17.98 27.54 144 3257 2432 1230
Savage 52.08 52.69 226.2 457.2 43.79 1927
Sieve 10.58 10.63 11.8 9.87 26.88 46.22
Sort 18.56 18.60 19.6 18.35 41.67 74.10
Open spreadsheet N/A N/A 8.59 11.24 14.36 219
Recalculate {
spreadsheet N/A N/A 1.99 ; 1.99 2.67 4.90
Scroll N/A N/A 111 ! 100 149 273
Price, with
68881 FPU (for 1
boards only) $1499 $1699 N/A | $1390 $2796 with N/A
| 4 meg. of
| 120-ns RAM

* For the Dhrystone test only, higher numbers denote faster performance.

1. The Radius tested had 1 megabyte of memory and 32K bytes of fast hardware cache memory. The Turbo SE had 4 megabytes of
120-ns memory. The HyperCharger used the SE memory as a 1-megabyte RAM disk and had an additional 1 megabyte of 32-bit
memory. The Prodigy had 1 megabyte of SE memory and 1 megabyte of 32-bit memory. The Mac SE and Mac Il had 1 megabyte of

2. For details on the C language benchmarks, see “A Closer Look" by Richard Grehan in the September 1987 BYTE.
3. The Spreadsheet tests open and recalculate a 25- by 100-cell Excel 1.04 spreadsheet. Scroll shows how iong it takes to scroll through a
40K-byte MacWrite 4.6 text file from beginning to end.

The Turbo SE also installs differently
from the others. One of the ways that
MacMemory achieves its low price is to
use the 16-bit memory of the Mac SE—
which makes sense because its 68000
processor can’t use 32-bit-wide memory.
But you must take the SIMMs (single in-
line memory modules) from the mother-
board and put them into the accelerator
card. This is not beyond what a techni-
cally competent user can do, especially
with the 21-page well-illustrated installa-
tion section in the Turbo SE manual
(which is the best such manual I have
seen so far).

MacMemory also recommends that
you take the two Mac ROMs and place
them in sockets on the Turbo SE daugh-
terboard. They work faster that way, but
jumper blocks on the board let you leave
the ROMs on the motherboard if you
don’t want to move them.

MacMemory supplies two 64K-byte
SIMM s that you plug into the now-vacant
SIMM3 and SIMM4 motherboard mem-
ory sockets. The Mac then uses this
memory for the video display, leaving the
remaining memory for other uses. Ac-
cording to the company, these changes
“increase screen drawing speed by al-
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most 50 percent above the speed gained
by doubling the Mac SE’s clock speed.”

Once you have installed the ROMs and
SIMMs, the board inserts into the SE ex-
pansion connector without problems.
The two plastic retainers that connect the
accelerator and motherboard are the best
way of providing mechanical support that
I have seen in all the boards I have
reviewed. They are much easier to install
and remove than the plastic post and
the metal-screw-with-nonremovable-
lock-washer system that Radius uses.

The last step of the installation process
is to set the on-board jumpers to the cor-
rect positions for the RAM/ROM config-
uration installed. The board can accept
up to 4 megabytes of 120-nanosecond
(ns) memory, although the Mac SE’s
memory (which will go on the Turbo SE
board unless you buy new SIMMs) is 1
megabyte of 150-ns memory.

The Turbo SE’s manual is clearly de-
signed to assist the technically competent
user in installing the board. But, like
Radius, MacMemory insists that only
certified technicians should do the instal-
lation, to keep from voiding AppleCare
coverage and any Apple warranties.

The Turbo SE’s options include E-

Machine’s Big Picture video display
(which connects to a socket on the board)
and the 68881 floating-point copro-
cessor, which was installed on the board I
reviewed. MacMemory provides a soft-
ware INIT file to patch the calls from the
Apple SANE (Standard Apple Numerics
Environment) to use the 68881. This
allows Excel, for instance, to recognize
that the 68881 is present even though a
68020 isn’t. To install INIT, drop it into
the System Folder of your start-up disk
(whether a hard or floppy disk), then re-
start your Mac using this disk.

Ranking Performance
Once installed, how do these boards stack
up? To get an objective measurement, I
ran BYTE’s set of C benchmarks with
both boards, using Lightspeed C 2.01. I
also checked the boards’ performance on
a couple of applications-oriented tests
with Excel 1.04 and MacWrite 4.6. For
the Excel and MacWrite tests, the System
Folder had no unnecessary INIT and
cdev files, and there was no caching from
the Control Panel. To measure its maxi-
mum performance, I tested the Turbo SE
with 4 megabytes of 120-ns (one-wait-
continued



) esignCAD 3-D is a complete 3-Dimensional CAD system. It com-
pares favorably with systems costing more than $3000! But, in the
great American tradition, we said "Aw. .. What the Heck! Let's see
the other guys beat this!” DesignCAD 3-D is $299. Complete.

Once again, American Small Business Computers has proved that
you don't always have to spend a lot of money to get quality soft-
ware. DesignCAD 3-D provides features such as Shading, Hidden
Line Removal, Printer and Plotter support, and extensive file trans
JSer capability. all for $299! No other 3-Dimensional CAD system can
come close to providing the price/performance of DesignCAD 3-D.

There is a very important reason to buy DesignCAD 3-D other than
price: PERFORMANCE. DesignCAD 3-D provides complete 3-Dimen-
sional drawing capabilities. It's not a "warmed-over” 2-D program.
DesignCAD 3-D allows you to draw any entity in 3-D space. This
means, for example, that you can draw a curve in the shape of a
spring. You can draw a circle or arc at ANY angle on ANY plane.

DesignCAD 3-D allows up to 4 simultaneous views - any angle or
perspective - on the screen. DesignCAD 3-D also provides complex
extrusions - linear, scalar, and circular. Extensive 3-D text capabili-
ties and auto dimensioning are provided - at no extra charge, of
course.

DesignCAD 3-D provides the capability to read drawings from most
other CAD systems (DesignCAD/ProDesign II, AutoCAD's DXF, and
IGES file formats). You can also send a view of a 3-D drawing to other
CAD systems. These features are included at no extra charge, of
course.

DesignCAD 3-D almost certainly is compatible with the computer
system you now own. DesignCAD 3-D supports more than 200 dot
matrix printers, at high resolution. DesignCAD 3-D supports more
than 80 plotters, and most digitizers and graphics adapters avail-
able for "PC Compatible” systems. Shaded and wireframe models
can be output to the printer or plotter YOU own.

DesignCAD 3-D does not require expensive graphics adapters and
monitors - even shading can be done on ordinary displays such
as the Enhanced Graphics Adapter (EGA), Color Graphics Adapter,
or Hercules monochrome adapter.

However, the best reason to buy DesignCAD 3-D is not the low
price. It's not the outstanding performance. It's not the extensive
hardware compatibility. The best reason to buy DesignCAD 3-D is
Jor its amazing ease of use!

DesignCAD 3-D provides powerful commands you can use to pro-
duce professional 3-Dimensional drawings in less time than you
thought possible! DesignCAD 3-D commands can be selected from
the menu or entered as fast, single keystroke commands. We have
Sfound DesignCAD 3-D to be easier to learn and easier to use than
any 3-Dimensional CAD system for the IBM PC, at any price!

What else do you need to know about DesignCAD 3-D? Only this:
“Included at No Extra Charge.” Whatis included at no extra charge?
EVERYTHING! $299 BUYS IT ALL!

How do you get one?

See your local dealer. or contact:

American Small Business Computers, Inc.

118 South Mill Street

Pryor, OK 74361

(918) 825-4844

Telex 9102400302

Circle 16 on Reader Service Card




REVIEW: PUSHING THE MAC SE

state) memory. All four accelerator
boards had a 68881 installed.

In all the tests except the Float and the
Savage, the Radius board outperformed
the Turbo SE, turning in times from 50
percent to almost 300 percent faster (see
table 1). The Turbo SE outranked the
Radius board in both the Float and the
Savage; the Turbo SE’s performance on
the Savage benchmark was more than 10
times better than the Radius’s.

True to the company claims, both ac-
celerator boards significantly outper-
formed the Mac SE. In all but the Float
and Savage benchmarks, the Radius
board matched or topped the Mac II. The
Turbo SE beat the Mac II in the Savage
only, falling short on the other tests.

Neither the Radius Accelerator nor the
Turbo SE matched the Dhrystone perfor-
mances of the Prodigy SE and the Hyper-
Charger 020. However, the Radius Ac-
celerator approached their performances
in several of the tests. The Turbo SE
came close to or beat their performances
in the Float and Savage benchmarks only.

The times for the Savage benchmark
deserve some interpretation and qualifi-
cation. The Radius board does poorly
(457.2 seconds) because it uses the
SANE routines to calculate the transcen-

dental functions that the Savage bench-
mark emphasizes. The HyperCharger’s
time of 52.69 seconds is achieved with
the use of GCC’s numerics package,
which is less accurate than Apple’s
SANE, but much faster. (The SANE
package, based on an IEEE floating-
point arithmetic standard, is much more
precise than most applications require—
the GCC numerics package has an error
of 6 X 107** compared to the SANE’s re-
sult.) Note that when the HyperCharger
uses the SANE package, it achieves a
time of 458.91 seconds—virtually identi-
cal to the Radius’s result.

A spokesperson at Radius said that the
company is now testing its own faster
math package, which may be available by
the time you read this. Like the Hyper-
Charger, the Levco Prodigy uses a nu-
merics package that’s less accurate but
faster than SANE; it offers no option for
using SANE, however.

Most Bang for the Buck?

Although the Radius Accelerator has a
risky installation procedure, I prefer this
board to the Turbo SE. Its increase in per-
formance is worth the extra $400 (or less,
depending on street prices) over the base
price of the Turbo SE.

If you’re really on a tight budget, the
Turbo SE with 1 megabyte of 150-ns
memory offers an improvement over an
unenhanced Mac SE. However, if you
buy 4 megabytes of 120-ns SIMMs from
MacMemory for maximum perfor-
mance, the price of the Turbo SE jumps
to about $2796—about $1400 more than
the cost of the Radius board. Keep in
mind, though, that MacMemory’s
SIMMs are pricey; you can buy less ex-
pensive ones from other vendors.

Overall, though, the performances of
the Levco Prodigy SE and the GCC
HyperCharger 020 make them still better
choices—even over a Mac II—if you can
afford them. B
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How a software engineer
gottocaptain the
lunar landing module.

The Computer Museum is everything
you'd expect, and a lot of things you
wouldn't.

Of course, the museum contains a
collection of the most significant accom-
plishments in the history of information
processing. But it's not just a great place
to see things, it's also a great place to
do things.

There are over twenty interactive ex-
hibits at The Computer Museum. You can
design a car, create your own fractal land-
scape, or even captain the lunar landing

§ 3

module on the Apollo flight simulator.

So, the next time you're in Boston, stop
by The Computer Museum. You'll discover
it's more than a lot of machines, it's also a
lot of fun.

For more information, or to become a
Museum Member, write The Computer
Museum, or call (617) 423-6758.

The Computer Museum

There's something in it for everyone.

300 Congress Street, Boston, MA 02210
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ALL CLONES ARE CREATED EQUAL....BUT CMO MAKES THE DIFFERENCE
GREAT PRICING « EXPERT CONSULTATION e ONE YEAR WARRANTY

BASIC SYSTEM CONFIGURATION:

NEC V-20 CPU, 12 MHz Speed
640K Mother Board Memory

8 /O Expansion Slots

360K Floppy Disk Drive

Floppy Disk Drive Controller

Clock Calendar with Battery Backup
150 Watt Power Supply

IBM Compatible BIOS

4 Half Height Front Storage Slots
100-Key AT-XT Switchable Keyboard
24 Hour Burn-In

PC-TOO
12 MHz
XT SYSTEM

BASE SYSTEM PRICE: No. CAPC12-01 $ 5 7 9

Monitor Optional

BASIC SYSTEM CONFIGURATION:

8 MHz 80286 16-Bit Microprocessor PC-TOO
512K Motherboard Memory Expandable to 1 MB

12 /O Expansion Slots (6 16-Bit & 2 8-Bit) 8 MHz
Clock Calendar with Battery Backup

1.2 MB Floppy Disk Drive AT SYSTEM
Hard Disk/Floppy Controiler Card

238 Watt Power Supply

Fully Compatible High Speed BIOS

84 Key 5151-Type Style Keyboard

Microsoft MS-DOS with GW Basic

5 Half-Height Front Storage Slots (4 exposed)

24 Hour Burn-In

DOS with GW Basic

BASE SYSTEM PRICE: No. CA5170-01 $999

Monitor Optional

BASIC SYSTEM CONFIGURATION:

10 MHz 80286 16-Bit Microprocessor

512K Motherboard Expandable to 1 MB

12 1/0 Expansion Slots (6 16-Bit & 6 8-Bit)
Battery Backed-up/Real-Time Clock

1.2 MB Floppy Disk Drive

Dual Hard Disk/Dual Floppy Controller Card
238 Watt Power Supply

Fully Compatible High Speed BIOS

5 Half-Height Front Storage Slots (4 exposed)
101-Key Enhanced Keyboard

24-Hour Burn-in

PC-TOO
10 MHz
0 WAIT SYSTEM

BASE SYSTEM PRICE: No. CA5191-01 $ 1 199
Monitor Optional

COMPUTER MAIL ORDER
477 East Third Street, Dept. A1, Williamsport, PA 17701
All Major Credit Cards Accepted



FOR FAST, FRIENDLY, KNOWLEDGEABLE SERVICE CALL CMO 1-800-233-8950
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IBM IBM
PS/2 Model 30 PS/2 Model 50

e 720KB 3%2"" Disk Drive 80286, 10 MHz

* 640K RAM, BMHz 128K ROM, 1 MB RAM
e 20 MB Hard Drive 20 MB Hard Drive

* 101 Enhanced Keyboard 1.44 MB 3.5" Disk Drive

No. IBS32 $ 1699 No. IBS50 $2799

.
.
.
.

IBM
PS/2 Model 80

80386, 16 MHz Micro Processor
1 MB RAM, VGA Display

40 MB Fixed Disk Drive

1.44 MB 3.5" Disk Drive

No 18550 $5299

- D 28 B 2] L
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AST COMPAQ

Premium Model 140 DeskPro 386/20 Model 60
* 1.2 MB Floppy, 101 Keyboard 80386 Processor, 20 MHz

+ FastRAM 1MB 1 MB RAM, 1.2 Floppy

* 80286. 10MHz, Zero Wait 60 MB Hard Drive

¢ AST 3 G Plus Board Parallel and Serial Ports

No ATP140 $2499 o $5899

s e o o

TOSHIBA NEC

T-1000 Lap Top Multispeed EL

¢ Fully IBM compatible ¢ Dual 32" 720K Floppies
* 512K RAM * 640K RAM, 512K ROM
e 720K 3%2" Disk Drive ¢ Backlit LCD Screen

* 640 x 200 Pixels * 9.54 MHz CMOS V-30

No. TB1000 $799 No. NIMSB $1599

NEC

PowerMate Il

1.2 MB Floppy Drive
640K RAM, 10 MHz

40 MB Fixed Disk Drive
MS8-DOS 3.2 & GW-Basic

No. NIH501K $2399

* o o o

COMPAQ
Portable 386 Model 40

* 80386 Processor

¢ 1 Megabyte RAM

* 40 MB Fixed Drive

* 1.3 MB Diskette Drive

No.Ca1 1 $6199



SELECT FROM OVER 3000 PRODUCTS CALL CMO 1-800-233-8950

S
BOCRRAM Y

BOCA VIDEO SEVEN VIDEO SEVEN

EGA BocaRam AT VEGA Deluxe VEGA VeGe°A

* 640 x 350 Resolution e 16 Bit, Runs to 16 MHz e 752 x 410 Display ¢ 800 x 600 Resolution

¢ 16 Color/64 Palette e 1 MB - 4 MB Memory o EGA, CGA, MGA, HGC e 256 Simultaneous Colors

* 256K of Video Memory * Expanded, Extended, LIM * 256K-DRAM Screen Buffer * Supports Both Analog & Digital

No. BOEGA $ 1 49 No. BOAT10 $299 No. VSEGAD $229 No. VSVGA $329

TSENG LABS EVEREX EVEREX QUADRAM

EVA/480 Autoswitch Enhancer RAM 3000 Deluxe XT386 Board

® 640 x 480 Resolution e Autoswitch EGA ¢ 0K-3MB Memory ¢ PC Upgrade to 80386 Processor
e CGA, MDA and Hercules Compat. ¢ 132 Column Operation ¢ EMS, Extended, BASE for AT ¢ 1 MB of Onboard Memory

e Parallel Port Standard ¢ Parallel Printer Port e Utility Software ¢ Quadmaster Software Includec

No. TL480 $229 No. EV657 $ 1 49 No.EV159 $9999 No. QU3861 $799

INTEL INTEL INTEL Math Co-Processors HERCULES

Above Board/286 Iin Board/386/PC No. IN8087 PC $129 Graphics Card Plus

s 512K Expandable to 2 MB ¢ Converts PC to 16MHz s e 720 x 348 Bit Mapped Graphics
¢ Conventional, Expanded & Extended  * 80386 Microprocessor No. IN80287-8AT 299 . RAM Font Software Included

Memory e 1MB On Board Memory No. IN80287-10AT 33 19 ¢ Parallel Port

+ AT&XT to 12.5MHz
No.IN4020° $34'9 No. INIB1200 $799 No. IN80387 $639 \; hecr $169

MICRO CHANNEL LINE
50/80 MULTIFUNCTION BOARD

15 IHNE « MEW PR3 Byebem and Compatibies

wh
e

s snothor
ZUCKERBGARD

ZUCKERBOARD PS/2 IDEA 5251 DCA FIFTH GENERATION

50/60 Multifunction Board Terminal Emulation IRMA Board 2.2 The Logical Connection
e 512K to 2 MB Memory ¢ Local Twinax Communication ¢ Native Mode Coaxial Link e 4 Serial, 2 Parallel in, 2 Parallel out
¢ Parallel and Serial Ports ¢ |BM 34/36/38 Compatible ¢ |BM 3270 Controller Compatible ¢ Daisy-chainable up to 315 devices
e EMS and Diagnostic Software e Printer Support, Hot Key ¢ SNA/SDLC or BSC s

No. ICF102 256K 289

No. HX15 $289 No. IE5251 $579 No. IRMA2 $799 No.ICFI03 512K $369



WE SHIP 90% OF ALL ORDERS WITHIN 24 HOURS CALL CMO 1-800-233-8950
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EPSON LX-800 EPSON EX-800 EPSON EX-1000

* 150 cps Draft/30 cps NLQ ¢ 9 Pin Dot Matrix * 9 Pin Dot Matrix

¢ 9 Pin Dot Matrix, 80 Column ¢ 300 CPS Draft/50 CPS NLQ ¢ 300 CPS Draft/50 CPS NLQ

¢ Built-in Tractor Feed ¢ 80 Column, 8K Buffer ¢ 132 Column, 8K Buffer

No. EPLX800 $ 1 7 9 No. EPEX800 $42 9 No. EPEX1000 $48 9

EPSON FX-286E EPSON LQ-500 EPSON LQ-850

¢ 240 cps Draft/40 cps NLQ ¢ 24 Pin Dot Matrix * 330 cps Draft/60 cps NLQ

¢ 132 Column, 8K Buffer * 180 CPS Draft/60 CPS NLQ ¢ 24 Pin Print Head

e Friction/Tractor Feed ¢ 8K Imput Buffer e Parallel/Serial with 6K Buffer

No. EPFX286E $ 4 7 9 No. EPLQ500 $3 3 9 No. EPLQ850 $ 5 2 9
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DICONIX INKJET 150P SHARP F0-210 Facsimile CANON PC-25 Personal Copier
¢ AC/DC Powered Portable ¢ Half-tone Transmission ¢ 8 copies per minute
¢ Centronics Parallel 8 Bit ¢ Automatic Contrast Adjustment * Wait time 20 seconds

¢ 150 cps Draft/50 cps NLQ ¢ Automatic dialing for 87 #'s e Copy size up to 356x216 mm
No.KD150 $3 19 No. SHF0210 $ 1499 No.CC25 $899

OKIDATA ML-193 Plus OKIDATA ML-293 OKIDATA ML-393 Plus

e 200 CPS Draft, 40 CPS NLQ ¢ Dual 9 Pin Dot-Matrix e 450 cps Draft/180 cps NLQ
e 8K Print Buffer e 240 cps Draft/100 cps NLQ e 24 Wire Dot Matrix

* 9 Wire, 132 Column ¢ 136 column, 8K Buffer ¢ Personality Module Concept
No. OK193I $469 No. OK293 $539 No. OK393 $989



ONE OF THE OLDEST AND LARGEST COMPUTER MARKETERS. CALL 1-800-233-8950

BROTHER M-1509 Dot Matrix

e 180 CPS Draft/45 CPS NLQ
* Auto Paper Loading

¢ Friction and Pin Feed

No. BRM1509

NEC 2200

e 24-Wire Dot Matrix

e 170 cps Draft/55 cps NLQ
¢ 360x360 Dots per inch
No. NIP2200

$389

PANASONIC KX-P1091-II
e 194 CPS Dot Matrix

e 9-Pin Print Head

¢ IBM Pro Printer Emulation

No. PA1091

$199

TOSHIBA P321SL
o 24 Wire Print Head

* 216/180/72 cps

¢ Character font cartridges
No. TB321SL

$529

BROTHER HR-40 Daisywheel

e 40 CPS, 136 Columns

e 2 Color Printing

¢ Friction and Forms Tractor
No. BRHR40

NEC P760 Pinwriter
* 24-Wire Print Head

* 216 cps Draft/65 cps NLQ

¢ 136 Column Carriage

No. NIP760

$599

%659

STAR MICRONICS NX-1000

® 144 cps Draft/35 cps NLQ

* 4K Buffer, 80 column, Auto feed
® Friction and Tractor Feed

No. SGNX1000

TOSHIBA P351-SX
* 24 Wire Print Head

® 360 cps Draft/120 cps NLQ
* 136 column, Parallel/Serial
No. TB351SX

%179

999

[ T S T

BROTHER HR-60 Daisywheel
* 60 CPS, 136 Columns
¢ Diablo 635 compatible

¢ Standard Parallel Interface
No. BRHR60 $739

C.ITOH 315XP
® 300 cps Draft/50 cps NLQ
* 15" Carriage Width

* |BM/Epson compatible
No. TE315XP $559

STAR MICRONICS NX-15
e 120 CPS Draft, /50 CPS NLQ
e 5K Buffer, 132 Column

e Friction & Tractor Feed
No. SGNX15 $3 1 9

CITIZEN Premier 35
* 35 cps Daisywheel
* Built-in clock/calendar display

* Error messages in English
No. CZMSP35 $479



WE WILL MEET OR BEAT ANY COMPETITIVE PRICE.

CALL CMO 1-800-233-8950

MAGANAVOX

Monochrome Monitor
e 12" Amber or Green Display

* 1000 Lines
$8999

¢ Dark Glass CRT
No. NAP613 Green

No. NAP623 Amber

AMDEK
Video 410 Series

e 12" TTL Amber, Green, White
¢ Up to 960 lines
* Flat non-glare screen

No. AM410A, G, or W $ 1 59

PRINCETON

MAX-12

e 12" Amber TTL

e 720 x 350 Display
¢ 16 Shades

No. PNM12

$139

THOMPSON

Model 4120
* 14" RGB/Comp/Analog
¢ 560 x 240 Pixel Resolution

* .51 Dot Pitch, 12 MHz

$239

No. TPC4120

MAGNAVOX

RGB/Composite

e 13" Dark Bulb Screen

¢ 600 x 240 Pixel Resolution
¢ Green Text Display Switch

No. NAP8562

$269

e

AMDEK
Color 722

* 13" In-Line etched screen

e Supports 64 Colors
e 720 x 350 Display

No. AMC722

%429

PRINCETON
Ultrasync

¢ 12" Analog/TTL .28mm Dot Pitch

e 800 x 600 Resolution

* |BM PS/2 & Mac Il Compatible

No. PN12U

$549

THOMPSON
Model 4375M

¢ 14" Super High Contrast
* 64 Available Colors
e 30 MHz, 800 x 560 Resolution

No. TPC4375M

%499

MAGNAVOX

Enhanced Display
* Up to 690 x 350 Resolution

* 64 Colors in EGA Mode
¢ Text Display Function

No. NAP053

AMDEK

$369

Monochrome/432

¢ PS/2 MCGA & VGA Compatible
¢ 640 x 480 Pixel Resolution

e 31.48 KHz Scan Frequency

No. AM432

%179

[RE————

ZENITH

ZMM-149 VGA

¢ IBM VGA Monochrome

¢ 14" High Resolution

¢ 31.49 KHz Scan Frequency

No. ZVA149 Amber
No. ZVW149 White

$239

=

MAGNAVOX
Multimode Display

¢ Digital and Analog
* 926 x 580 display
e 15 KHz to 34KHz

%489

No. NAP873

AMDEK

Monitor/732

¢ Palette of 256,000 colors

s 12" Etched Glass, Non-Glare
* 640 x 480 MCGA Compatible

$499

No. AMC732

ZENITH
ZCM-1490 VGA

¢ 14" Analog/TTL, .31 Dot Pitch
¢ 64 Avallable Colors
s 25 MHz, 640 x 480 Resolution

No. ZEC1490

NEC 1402
Multisync I

¢ Multisync RGB
* 800 x 560 Display
* 6 Text Switchable

No. NEC1402

$749

NEC

Multisync Plus
¢ 15" Flattened CRT
* 960 x 720 Resolution
e 3-Way Text Switch

%999

No. NEC1501



MOUNTAIN
Drivecard

* 20 Meg, No. MB20 s469
¢ 30 Meg, No. MB30 s5 19
* 50 Meg, No. MB50 s699

SEAGATE
Hard Dirves
e 20MB "2 HtNo. ST-225 s249

e 30MB 2 Ht No. ST-238 s399
® 40MB 2 Ht No. ST-251 s439

HAYES

Smartmodem 1200
* 300/1200 Baud External

¢ Automatic Speed Selection

» Voice/Data Transmissions

3279

No. HY1200

MOUNTAIN
Dual 20 Bernoulli

¢ Bernoulli Technology
¢ Dual 20 MB Cartridges
¢ Requires PC2 Controller

$1799

No. MBB4174

EVEREX
Excel-Stream 60-8

* 60 MB Cassette Back-up
e Backs up 5 MB per minute
e Built-in Formatter

No. EV60E $729
f i, : =

HAYES

Smartmodem 2400
¢ 300/1200/2400 Baud External

¢ Non-Volatile Memory
e Stored Number Dial

%429

No. HY2400

S L
el = >

PC-TOO

Datasave 4000

e 40 MB Formatted capacity

* 3%" Pocket Size Cartridges
* Uses existing floppy controller

No. MBPC1206

IRWIN
10 MB Tape Drive

¢ 10 MB Formatted Capacity
¢ 8 Minute Back-up Time
¢ Half-height Internal

No. IW110D

NOVATION

Parrott 1200

e Compact 300/1200 BPS

e "AT" (Hayes) Command Compatible
¢ No Batteries or AC Required

No. NV700

ZUCKERBOARD

The Nude Modem
¢ 1200 Baud Half Card

¢ Fully Hayes Compatible

e PC Talk lll Software

No. HX12 $7999

ANCHOR

1200E

e 300/1200 BPS, AA/AD

¢ 100%Hayes Compatible
e 5 Year Limited Warranty

%129

No. ANA1200E

EVEREX

Evercom 920

* 300/1200 Baud Half-Size
* Bell 103/212A Compatible
e Auto Answer/Auto Dial

No. EV920

POLAROID
Pallette Plus

e Computer Image Recorder
¢ 35mm and 3x4 Film Unit
* 8 Pallette Software included

No.POO1P $2399

CMS
Drive Plus 21

e 21 MB Expansion Card
e 3'%" Rigid Disks

¢ 5 MB/sec. Transfer Rate

%319

No. CH20DP

U.S. ROBOTICS

Direct 2400 PC

¢ 300/1200/2400 Baud Internal
e Carrier detect override

¢ Audio phone line monitor

%179

No. UR2400

EVEREX

Evercom 945
* 300/1200/2400 Baud External
e AT (Hayes) Command Compatible

¢ Status Indicator LED's

No. EV924E



MOST MAJOR CREDIT CARDS ACCEPTED

CALL CMO 1-800-233-8950

—

LOTUS 1-2-3

$299

No. ICLOO1

Copy Il
Option Board
No. ICCP02

$8499

Micropro

Professional 4.0 $239

w/GL, No. ICMP03

PFS: Professional

Write
No. ICPF11

$129

SONY 32" & 5%"' Diskettes
* 3%" DS/DD 10 Pk No. SCMFD2 $16.99

* 5%"DS/OD 10 PkNo, SCMD2  $7.99

d-Base Il +

No. ICAHO3

n

WordPerfect |

Word Prcessiig Softwie

-

JBASE [II PLUS

SN AP R

Word Perfect

$399 1ecssor $209

Fast Back Plus Microsoft Mouse
w/ Paintbrush § 1 19

$8 999 No. ICMR02

No. ICFI04

-

Multimate

R:Base

Mventage Il $29Q Woww ' *449

Crosstalk XVI
Ventura

$8999 No. ICXEO1

%499

No. ICMFO1

CMO POLICIES

Next Day Shipping on all in-stock items.

No Surcharge on Visa or Mastercard orders.

Credit Cards are NOT Charged until order is shipped.
Add 3% (minimum $7.00) shipping/handling on all orders.
All items subject to availability and price change.
Returned items may be subject to a restocking fee.

PA residents add 6% Sales Tax.

Symphony

%439

No. ICLO02

IMSI Optimouse
w/Dr. Halo $8999

No. ICIM04

Logitech Mouse

$7999

No. ICLG03

.,_@

<]
A lihe somer for your dita

Norton Utilities

$5499

No. ICNOO1

MAXELL Double & Hi Density

* 5% DS/DD 10 Pk No. MXD2 $8.99
* 5% HiDens. 10 Pk No. MXD2HD $18.99



SOFTWARE REVIEW

Trilogy: A New Approach
to Logic Programming

Trilogy version 1.15 ($99.95)
from Complete Logic Systems
(CLS) is a new logic program-
ming language that combines
the best features of logic, proce-
dural, and database program-
ming. Trilogy is an example of
the current trend in logic programming
languages, which centers on the introduc-
tion of types (domains), constraints, I/O
annotations, arrays, and reassignable
variables. (For a discussion of this trend,
see the Prolog-related articles in the Au-
gust 1987 BYTE.)

As a logic programming language,
Trilogy most resembles Prolog. Both lan-
guages are based in mathematical logic,
support lists, and are capable of manipu-
lating symbolic variables. Running pro-
grams in either language consists of ask-
ing questions (called executing a query).
The programming language can use back-
tracking to find alternative ways to satisfy a
query. Trilogy improves upon the blind
backtracking approach of Prolog, however,
by incorporating constraint logic.

Program source code reads a lot more
like Pascal than Prolog; Trilogy supports
arrays, enumerated types, and subrange
declarations, and provides if...then

..else and case control structures.
You can express and compile procedures
straightforwardly into nonbacktracking
modules. While Trilogy provides no ex-
plicit control structures for iteration or
looping, it conserves stack and heap
space by performing tail recursion opti-
mization (a technique for saving space
and time in recursive programs) on non-
backtracking modules (procedures and
subroutines).

Finally, Trilogy provides a set of rela-
tional database operations for creating,
updating, and querying database files.
Database files may have variable record
sizes, and you can place these records
anywhere within a file or insert them in
order. You can store anything (e.g., a
list, a tree, or an array) as a field. You can
insert, delete, and update records
anywhere in a file. The database predi-

Alex Lane

An alternative to

Prolog, with windows and other

interesting twists

cates work with both Trilogy database
files and ASCII DOS files.

The package requires an IBM PC, XT,
AT or compatible with 512K bytes of
RAM running DOS 2.0 or higher. You
can run Trilogy from dual floppy disk
drives, but a hard disk drive is highly rec-
ommended. I used a 4.77-MHz IBM PC
XT with 640K bytes of RAM, a hard disk
drive, and an 8087 coprocessor. The op-
erating system I used was PC-DOS 3.1.

The Trilogy package consists of a spi-
ral-bound user’s manual and two 5'%-
inch floppy disks that contain an installa-
tion program, the Trilogy compiler,
source and object files for system mod-
ules, a number of sample programs, and
a supplemental documentation file.

Language Features

Trilogy is a fairly compact language, hav-
ing only 22 reserved words and 12 re-
served names. The standard system mod-
ules math.1l, files.l, strings.l, and
windows.1 add support for, respectively,
mathematical functions, file-access func-
tions, functions for manipulating strings,
dates and times, and windowing func-
tions. Unlike Pascal or C, Trilogy is case-
sensitive. In a reversal of the Prolog nam-
ing convention, Trilogy variables and
symbols start with lowercase letters,
while the names of procedures start with
uppercase letters.

Trilogy is a strongly typed language.
Its four fundamental types are long (32-
bit) and short (16-bit) integers; real num-
bers; and strings denoted by L, I, R, and
S, respectively. Typed variables buy you
faster execution and source code that’s
easier to read. However, the greatest ben-
efit of using typed variables lies with Tril-
ogy’s ability to use decision procedures
that modify constraints associated with

the variables. Constraints are
pieces of information that Tril-
ogy places in the environment
as it computes a solution.

The programming language
associates different constraints
with different data types. For
example, the constraint conditions put on
a short integer variable x are

xopn
xopvar +n

where op is a relational operator (i.e., =,
<, and >), nis a short integer, and varisa
short integer variable. Whenever Trilogy
encounters an expression with short inte-
gers and a relational operator, it attempts
to transform the expression into one of the
short integer constraints by using alge-
braic rules. If Trilogy cannot get the ex-
pression into one of these forms, it will
backtrack in an attempt to calculate a
value for one of the variables, and if this
fails, it will flag the error with a message
such as too many backtracks.

Consider the query all x::I & y::I &
x>0 &y>0 & x = 3%y +9. Translated, this
says: “Find all values of x and y when
both are short integers, both are greater
than zero, and x = 3xy +9.” This query
will fail because the system cannot trans-
form the expression x = 3%y + 9 into one
of the constraint forms for short integers;
nor can Trilogy find a finite number of
values for either x or y. If, however, we
add the condition that y = 2, then the
query has a solution.

Constraints for long integers are more
complex than those for short integers:

tixvl + t2¥v2 + ... + tn¥xvnopm

continued

Alex Lane is a knowledge engineer for
Technology Applications Inc. and moder-
ator of the prolog conference on BIX. He
can be reached at 6621 Southpoint Dr.
N, Suite 310, Jacksonville, FL 32216, or
on BlXas “a.lane.”
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Trilogy 1.15

Type
Programming language

Company

Complete Logic Systems Inc.
741 Blueridge Ave.

North Vancouver, BC
Canada V7R 2J5

(604) 986-3234

Format
Two 5Y%-inch floppy disks

Language
C and assembly

Hardware Required

IBM PC, XT, AT, or compatible with
512K bytes of memory and a hard disk
drive (recommended)

Software required
DOS 2.0 or higher

Documentation
229-page user's manual

Price
$99.95

Inquiry 899.

where t1, t2, ..., tnand mare long inte-
ger values and v1, v2, ..., vn are long
integer variables. If, in the previous ex-
ample, you declare x and y to be long in-
tegers, you don’t have to put a value on y
for the query to succeed because the ex-
pression x = 3xy +9 fits the constraint
decision procedures for long integers.

You can use Trilogy’s pairing operator
on the four basic types (I, L, R, and S) to
construct other data structures. A pair
consists simply of any two terms separat-
ed by a comma, optionally set off with
parentheses for clarity. You can create a
list data structure by pairing the basic
types with the symbol Nil.

Trilogy also lets you declare your own
types, including enumerated types and
unions (similar to Pascal case-variant
types). The user’s manual uses the con-
vention of appending t to all user-defined
types. Type declarations can be Pascal-
like subranges, like Digit_t = [0..9],
or tuples like

Date_t = (year:I, month:[1..12],
day:[1,31])

where you can select the individual fields
year, month, and day by, for example,
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declaring a variable anniversary to be
of type Date_t and using the terms an-
niversary.year, anniversary.month,
and anniversary.day.

Advocates of typeless programming
need not feel left out of Trilogy. Every
data type in what is called the Trilogy
universe belongs to a universal data type
(denoted by U). Using the U data type in
predicates (denoted as pred) lets you
write predicates that take terms of any
type as parameters. Having a universal
type also makes possible conversions
from one data type to another via coer-
cion (which is an automatically occurring
mechanism) and casts (which the pro-
grammer specifies).

Predicate Classes

Trilogy provides three classes of predi-
cates: true predicates, procedures, and
subroutines. Like predicates in Prolog, a
true predicate in Trilogy expresses a
quality, property, or relationship pos-
sessed by a term or a group of terms. In
Trilogy, only true predicates exhibit
backtracking (i.e., nondeterministic) be-
havior. The system doesn’t perform tail
recursion optimization for pred because
of the uncertainty involved in satisfying
constraints. Unlike Prolog, there are no
extralogical operations (i.e., predicates
that lie outside the logic programming
model). Some examples of extralogical
predicates are predicates for user I/0, for
interaction with the operating system,
and for program manipulation such as the
cut, assert, and retract predicates.

While backtracking is a powerful re-
source in logic programming, it becomes
a handicap when executing once-through
procedural code. To permit efficient pro-
cedural programming, Trilogy provides
the procedure (proc) predicate. Because
there can be no possibility of backtrack-
ing inside a procedure, the manual speci-
fies several rules for coding a procedure.
For example, you can’t use a logical or,
symbolic parameters, or symbolic local
variables in the procedure body, and the
procedure cannot call any true predicates
without using the all construct.

Like true predicates in Trilogy, proc
predicates can fail. Prolog veterans will
recognize this behavior as that of “deter-
ministic predicates.” You can view a pro-
cedure, whose last parameter is an output
mode parameter, as a function, and you
can (using functional notation) use it as a
term in an expression.

The third and most important class of
Trilogy predicate is the subroutine
(subr). Subroutines are special proce-
dures that access data external to the Tril-
ogy environment (e.g., system time and
user input). It is this access that distin-
guishes subr predicates from proc predi-

cates in Trilogy. Were it not for this dis-
tinction, Trilogy would fail to maintain its
logical integrity. Since the behavior of
subroutines is unpredictable, you cannot
call them from either proc or pred predi-
cates, but only from other subr predi-
cates or directly from a query.

Variable Modes

Unlike traditional Pascal-like program-
ming languages, where only a variable’s
type is declared up front, variables in
Trilogy are declared in terms of both type
and mode. The mode tells the Trilogy
compiler what, if anything, is known
about a variable’s value upon entry to a
predicate. Trilogy has four variable
modes: symbolic, input, output, and I/0.

Symbolic mode (denoted by : : in the
variable declaration) is used exclusively
in predicates, where little or nothing is
known about the value of a variable
passed as a parameter to a nondeterminis-
tic predicate. You use input and output
modes in proc and subr predicates to de-
note whether to expect a value upon entry
to or exit from such predicates.

For example, the expression x:<L de-
clares x to be a long integer whose value
the system will know upon entry to a
predicate. Analogously, the expression
x:>L says that you will know x upon suc-
cessful exit from a predicate.

The major difference between sym-
bolic-, input-, output-, and I/O-mode
variables is that you cannot reassign the
first three types. You can, on the other
hand, reassign I/O variables, which con-
Serves memory use.

Trilogy’s Windows

Trilogy provides a window-oriented in-
terface that lets you edit, compile, and
run programs and build, query, and up-
date databases. Available functions are
listed at the top of the screen: Options,
Query, Modules, Files, Library, and
DOS. Context-sensitive help is available
for both general information and errors
encountered when running programs.

From the Options menu you can
choose your screen colors and activate or
deactivate the error-bell tone. You can
also enable or disable the generation of
.MOD files when compiling queries and
determine whether these .MOD files will
generate code that makes direct calls to
the 8087 or only emulate it. In addition,
you can choose fo back up or restore li-
braries, or call the editor to edit a non-
Trilogy file.

As with Prolog, a prior familiarity
with the code you’re going to run is nec-
essary. You run programs by entering a
query using the name of a predicate state-
ment like ZebraAnsw(a, b) into a one-
line query window near the top of the
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screen and pressing the F2 key to compile
the query. If the compiler detects an
error, the machine beeps and places the
cursor at the spot where the compiler de-
tected the error. Here, pressing Fl ac-
cesses a context-sensitive help window
that attempts to explain the problem.

In general, I found Trilogy’s help
screens to be an invaluable aid in learning
the language. Sometimes, however, the
displayed message made no apparent
sense. For example, when I executed the
mistaken query

all Append ((1,1,Ni1):<I,(2,3,
Nil).a)

the system gave me an error message that
a right parenthesis was missing.

Trilogy comes complete with a libra-
rian that keeps track of what modules rely
upon which others. You can add, modify,
or delete modules from the library.

The editor included with Trilogy is
modeled after the IBM PE editor. To use
the editor, I had to learn an entirely new
set of editing commands. I would like to
see the next release offer the option of
using your own programming editor with
Trilogy.

By selecting the DOS function from
the top of the screen, you exit from the
Trilogy environment. This version of
Trilogy does not provide a means of get-
ting a directory from inside Trilogy.

Documentation

Because Trilogy is a new language, the
quality of the documentation is very im-
portant. The 229-page manual is divided
into three sections: a tutorial, a system
manual, and a programmer’s manual.
The tutorial provides a step-by-step intro-
duction to the Trilogy programming lan-
guage. It assumes you have some experi-
ence with programming languages like
BASIC or Pascal, but you don’t need to
have background in logic or database
programming.

The system manual describes the Tril-
ogy system and environment, including
use of the windows, function keys, and
editor. The bulk of this part explains how
to edit, compile, and query.

The programmer’s manual resembles
a collection of appendixes that cover the
formal language definition. Short supple-
mental chapters are devoted to topics such
as mode coercion, type conversion, and
constraints.

All the examples presented in the man-
ual are included in two source code files.
I like this touch, since it saves much time
getting acquainted with the language. Of
the other sample programs included with
the package, including a pattern matcher
for ASCII files and several examples in a

to manipulate lists, perform recursion, and read and write files, except for
Trilogy's problem with running out of stack or heap. The Zebra Puzzle
shows how use of constraints gives Trilogy a decided advantage in solving
logic problems. The 8087 emulation in the Floating Point test is essentially
the same for both products; however, Turbo Prolog outperforms Trilogv in the |
8087 emulation of the Transcendental tests. Trilogy provides 8087 support,
whereas Turbo Prolog does not. All times are in seconds.

|
Table 1: Trilogy and Turbo Prolog are fairly evenly matched in their ability I
\

Trilogy 1.15 Turbo Prolog 1.1
Floating Point 32.19(3.68)" 30.83
Sieve on 2 89
Disk Write (64K) 16.98 2973
Disk Read (64K) — 2 15.85
Transcendental [
Sart 142 (0.7) 519
| Logs 87 (1.0)" 13.58 '
Exp 166 (1.3)" 24.24
| Aan 388 (1.5)' 15.46 ]
Sin 156 (2.0) 1618 ]
Factorial 2.25 21.86
List Reversal 11.92 11.27
Tower of Hanoi
5rings 22 2.69
7 nngs 14.2 10.87
10 rings 3 87 71
Zebra Puzzie 219 945
' Time using the 8087 coprocessor chip

| 3 Insufficient stack/heap

l Note: Tests were conducted on an IBM PC

2 Time for reading a 32K-byte file was 9.2 seconds

XT with 640K bytes of memory an 8087

| coprocessor, and a 20-megabyte hard disk dnve

demonstration program, the file that in-
terested me most was the so-called *‘ze-
bra puzzle.” This classic logic problem
involves five men of different national-
ities that own different pets, drink differ-
ent drinks, smoke different brands of cig-
arettes, and live in different-colored
houses. The goal is to find out “who
owns the zebra.” I used this program as
one of the benchmark tests.

A supplemental READ.ME file on the
distribution disk gives a terse description
of the assembly and C language inter-
faces. The file LINKMOD.EXE is a utility
that links .0BJ files generated by assem-
blers and C compilers into .MOD object
files that Trilogy can use. The LINKMOD
utility does not work as described. In-
stead of the command line LINKMOD MOD-
NAME OBJFILE, I found 1 had to type
LINKMOD MODNAME and then wait for the
prompt to enter the object filename.

The supplemental file also covers
other topics, such as a discussion of tail
recursion optimization, heap manage-
ment, and some partially implemented
Trilogy features.

Benchmarks
Because Trilogy and Prolog appear to be
“competitors” in the logic programming

arena, 1 compared Trilogy to Turbo Pro-
log version 1.1 (see table 1). Of interest is
the ability to manipulate lists, perform re-
cursion and garbage collection (reclama-
tion of memory that has been allocated to
now-abandoned structures). and solve
logic problems. Here, Turbo Prolog and
Trilogy run approximately even, except
for the solution of logic problems, where
Trilogy has a decided advantage that is at-
tributable to injection types and relation
variables.

Although neither package performs
garbage collection, Turbo Prolog appears
to perform better because it considers
free memory to be one large heap. Tril-
ogy, on the other hand, has a disadvan-
tage in that modules must confine their
activities to a 64K-byte segment. This
problem affected performance in the Tower
of Hanoi and Disk Read benchmarks.

Trilogy ran the Sieve benchmark test.
which finds all primes between | and
100, about 20 times faster than Turbo
Prolog. The Floating Point test repeats a
series of four basic operations 5000
times, and for this test, Trilogy and
Turbo Prolog are about the same with
8087 emulation. The transcendental tests
calculate the function in question 1000

conlinued
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This Software Won’t Run.

i i HHE R
i M nn . 11,
<, 1985, Sea-Land Corporation Release

SEA-TRAC PROGRAM DISK #1 =

nd that’s the way Sea-
Land wantsit. And a host \
of other big and not-so- A\
big software developers who 4
use our Software Sentinel. To
make sure their successful software is pro-
tected. So it stays successful.

We’ve become used to being seen with
top-notch software. A lot of the reason is
how our engineers designed the Software
Sentinel family. For the developer and the
user. To make it the most technologically
foolproof yet easiest to use software protec-
tion key you or Sea-Land can get.

For users of SEA-TRAC and the thousands
of other programs we’re protecting, it’s a
cinch to get up and running. They simply
plug the Software Sentinel into the PC’s par-
allel printer port. That’s it. How much easier
can it get? Users can even make unlimited
backup copies. And run them wherever and
whenever they need to—as long as they
have the Software Sentinel key.

§ 1
Q ~# RAINBOW TECHNOLOGIES

As long as we'’re talking

° success, there’s something

else you should know. Right
now, our engineers are putting the finishing
touches on a new microprocessor that we’ll
use in a whole new generation of software
and data protection products. With the same
high-performance and high-reliability of our
past successes but with many new features.
Which no doubt is going to make life even
easier for you and Sea-Land.

The Software Sentinel. Making sure soft-
ware developers stay successful with the
successful software they’ve developed.

For more information on the Software Sen-
tinel family, contact Rainbow Technologies,
18011-A Mitchell South, Irvine, California
92714; or call (714) 261-0228.

Software Sentinel Features:
* Runs under DOS and Xenix
* Uses algorithm technique, never a fixed response
» Minimal implementation
* Higher level language interfaces included
« Transparent operation

18011-A Mitchell South, Irvine, CA 92714 « (714) 261-0228 « TELEX: 386078 « FAX: (714) 261-0260
©1987 Rainbow Technologies, Inc. Software Sentinel is a trademark of Rainbow Technologies, Inc.
SEATRAC is a trademark of Sea-Land Corporation.
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times, while the factorial benchmark de-
termines how fast 10 factorial (10!) can
be calculated 1000 times. Benchmarks
that exercise a logic programming lan-
guage’s capabilities for finding prime
numbers and calculating transcendental
functions are of limited interest. It is clear
from the results for Trilogy that you can
obtain dramatic improvements by install-
ing an 8087.

As far as disk I/0 is concerned, al-
though Trilogy could write a 64K-byte
data file, I got an insufficient stack
error message when trying to read this
file. Because the stack and heap share the
same 64K-byte segment, recursively
reading a 64K-byte file blew the segment.
I modified the test program to write and
read a 32K-byte file, and this worked
fine. (While writing the initial version of
the Disk Read test, I neglected to put in a
check for end-of-file. Instead of giving a
run-time error and halting execution, the
machine froze and required a cold boot.)

The stack/heap problem reared its ugly
head again when I was writing the pro-
gram for reversing a 50-element list. The
system blew the segment again after 11 it-
erations, regardless of how much free
memory was available prior to loading
the Trilogy compiler. However, 1 was
able to write a predicate that would as-
semble a 50-element list and perform the
reversal 10 times. In turn, I wrote the
query to run this predicate to backtrack
three times, so that 30 reversals were per-
formed overall. Despite the additional
overhead of having to assemble a 50-ele-
ment list from a 10-element “building-
block™ three times (Trilogy balks if a 50-
element list is presented in one chunk),
Trilogy is nearly as fast as Turbo Prolog.

The Tower of Hanoi is a classic exam-
ple of recursive programming. At the
five-ring level, both Trilogy and Turbo
Prolog are about neck and neck. How-
ever, at the seven-ring level, Trilogy be-
gins to lag seriously. One explanation is
that Trilogy spends much time churning
out text to the screen. This is borne out by
removing the Print() statement from
the code—the performance increase is
dramatic. I ran across the stack/heap
problem trying to run the Tower of Hanoi
benchmark with 10 disks.

Recalling the Zebra Puzzle from the
previous discussion, it turns out there are
nearly 25 billion ways of combining na-
tionality, pet, drink, smoke, and house.
A generic Prolog program will, if neces-
sary, test all combinations of them to find
an answer. Inherent in Prolog’s back-
tracking mechanism is the “‘uninstantia-
tion” of previously bound variables
whenever it encounters a failure. In ef-
fect, Prolog “forgets” anything it learns

continued

“During the next 10 vears, millions of programmers
and users will utilize OS/2 .. . The best way for them to
understand the overall philosophy of the svstem will be
to read this book.”” Bill Gates

INSIDE OS/2. Herc—from Microsoft’s Chief
Architectof Systems Software — is acandid and ex-
citing technical examination of OS/2. In unprece-
dented detail, Gordon Letwin explores the
philosophy, key development issues, programming
implications, and future of OS/2. And he provides
the first in-depth look at each ot OS/2’s design ele-
ments — how they work alone and their roles in the
system. INSIDE OS/2 is a valuable programmer-to-
| programmer discussion of the graphical user inter-
face, multitasking, protection, encapsulation, inter-
process communication, and more. You can’t get a

| more inside view. $19.95.
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The most powerful database for a personal computer.

is a multi-user relational database for Macintosh™ that provides more power
than any other database for a personal computer.

Records Up tc 16 miilion Mutlti-user Fully compatible with AppleShare™ and other HFS fileservers

Files 99 at a time Import/Export Data SYLK, DIF, and text with serial port and file communication control
Fields 511 per file MultiFinder™ Fully supports background processing under MultiFinder'™

Links Unlimited Search/Sort Multiple conditions, ad hoc queries, wildcard, programmable searches
Subfiles 511 per file Quick Reports Instant report generation

Subfields 511 per sublfile Business Graphics 8 kinds <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>