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THE DELL SYSTEM 325
25MH: 386 and DELL SYSTEM
310 20 MH: 186.

The hest combination of
petformance and value mailabe
in their class.

sy STANDARD FEATURES:
: g * [ntel® B0 386 microprocessor

runmng at 25 MHz (Dell 325)

03 and 20 MH: (Dell 310
LIV o Mininwm | MB ot RAM,

optional 2 MBar 4 MR ot

RAM* expandable to 16 MB
(using 2 dedicated high-speed 32-bit
memory slog).

« Advanced Intel 82385 Cache Memory
Contraller with 32 KB of hugh-speed
static RAM cache

* Page mode interleaved memony
architecture,

*Socket tor WEITEK 3167 math
COPROCEsst,

*+5.25" 1.2 MBor 3.5" 1.44 MB diskette
drive.

« | parallel and 2 semal ports.

8 industry standand expansian slots
(6 vailable).

« 12-month On-Site Senace Contract
provided by Xerox:

THE NEW DELL SYSTEM 320LX
20 MH: 3865X
One of the fastest SXs around.
STANDARD FEATURES:

* Intel 803865X microprocessor ninning
ar 20 MH:.

« Mimmum 1 MBof RAM* opnional 2 MR
or 4 MB expandable ta 16 MR (8 MB on
the svstem board).

* VGA systems i lude a hugh-pertormance
16-hit video adapter.

* LIM 4.0 support for memory over 1 MR,

* Socket for 20 MH: 80387SX math
COPRILESSOR,

*3.25" 1.2 MBar 3.5 144 MB disketee
dnve

» Integrated high-performance hard disk
intertace and diskette controtler on swstem
board (ESDI-based systems mchwde a hard
disk contraller).

* | parallel and 2 senal ports.

* Enhanced 101-kev kevboard.

* 200wt power supph.

* 8 mdustry standand expansion skats

THE DELL SYSTEM 3165X
16 MH: 3865X and DELL
SYSTEM 210 12.5 MH: 286,
The pertect low profile
1218 MAINNeAM Computens.

STANDARD FEATURES:

* Intel 803BESX nucroprocessr ninning
at 16 MHz (Delt 365X) and 80286
nucroprocessor nenning at 12.5 MH:
(Dell 210).

« Mimmum 312 KB of RAM, optional
640KB, I MB or 2 MBof RAM*
expandable to 16 MB (8 MB [3165XI1
and 6 MB [210] on system board ).

* LIM 4.0 suppart for memary over
640 KB,

»Socket tor Intel 803878X (3165X) and
80287 (210) math coprocessor.

*5.25" 1.2 MBor 35" L44 MB
diskette drwve.

* ! parallel and 2 senal ports.

* 3 full-sized 16-bat AT expansion slos
awaltable,

* 12-month On-Site Serice Contrct

o N
# ETC S
%Y THE DELL SYSTEM 316LT
. 16 MH: 3865X.
Ths tull-teatured, battery-

powered 3865X laptop costs
less than most 286 laptops.

STANDARD FEATURES:

* Inrel 80386SX micnprocessor ninning
at 16 MH:.

« Minimum | MBot RAM, opnonal 2 MB
of RAM* expundable to 8 MR (on the
system board using t MB SIMMs).

* LIM 4.0 support tor memony over I MB.

*» Adjustable and detachable 640 x 480
VGA Liquid Crystal Displas.

* One industre standard halt-size 8-bit
expansion shot.

*Socket for 16 MH: Intel 30387SX math
COprOCEsSOT,

* 3.5" 144 MB disketee drinve

*83-kev kes board with embedded numeric
keypad and separate cunaor control keys.

* | parallel, 1 senal, and external VGA
MOnItor port,

* Connector for 101-key keyboard or

(7 avanlable). ) ‘ ,,"CW'M m"[:‘:‘ Plan, Lease for numeric kevpad.
* 12-month On-Site Service Contract as low as $73/menth (3168X) and * Twor remiovable and rechargeable NiCad
prowided by Xerox $62/month (210). hattery packs utilizing Dell’s “Continuous

*“*Commercial Lease Plan. Lease for as

“Xerox Extended Service Plan pricing
stures at $196 (3165X) and $158 (210).

fower Rartery System™ (patent pending).

lowe-as $98/month, < AC Ad:
**Commercial Lease Plan. Lease for Nt‘::x M"T; Service Plan pricing WS S N
as low as $131/month (325) and starts at $261. esX 210 * 12-month On-Site Service Contrace
$112/month (310), 3 MR VGA 20MBVGA _— = provaded h Xenx:
Xerox Extended Service Plan pricing e . 52599 | MonochumeSuem $1.949 31649 | **Commereial Lease Plan. Lease or as
starts at $370 (325) and $251 (310). MBVGA System e 40 MB VGA Color low as $120monch. )
s | wo | | TnSieem $2.449 32149 | Xemx Extended Sewvice Plan pricing
4OMBVGA B W el 324 40 MB Super VGA starts at $303,
80 MB Super VGA Calor ~olor Svater R
Monochrome System $3,599 $2.999 System (800 x 600) $3.199 (Z:)C" ‘:53)'“ $2.549  $2.249 2,0 MR.lMB L z)'lw
O MB VGA Cohor 100 MR Super VGA Colae e & 3 pOMBL T IERAR] $3.399
Plus System SHON §3,499 ystem (500 x 600) sa0 | SR Sur\C 4«‘ m ; iu; mrﬂ §:_4£
. olor Svate
L Prices hoted inclde | MBot RAM. 10, | a0 6001 a9 snye | OMBIM s
'SEC) . -
(800 x 600) $4199 $3,59 ’I” and 650 MI hard dnve conhigmatins | poces e inchke | MBof RAM
190 MB Super VGA e avaabie 2MB venons of the above systems are
Color System available for an additional $200
(800 x 600) $4.699 54,009 100 and 190 MB hard drive configurations

Prices hsted include | MBof RAM. 100, 330
and 650 MB hard drive configurations also
available.

avanlable.

THE NEW DELL i486 33 MHz and 25 MHz EISA SYSTEMS.

The best value in high performance PCs, combining i486 performance, 32-bit EISA 1/O bus,
and the industry's top rated service and support.

STANDARD FEATURES:
* 486 microprocessor running at

25 MHz or 33 MHz.

* Dual diskette and hard drive controller.
* Six 32-bit EISA (ISA compatible), plus two 16-hit ISA

expansion slots.

« EISA architecture (downward
compatible with [SA).

» Standard 4 MB of RAM *
expandable to 16 MB on system
board, using optional 1 MB
and 2 MB SIMMs.

* VGA systems include a high
performance 16-bit video adapter.

» Socket for WEITEK 4167 math
COPIOCESSOT.

+5.25" 1.2 MBor 3.5" 1.44 MB
diskette drive.

* 5 half-height drive bays.

» High performance, IDE (80 MB, 100 MB, 190 MB), and
ESDI (330 MB, 650 MB) hard disk drives.

» Enhanced 101-key keyboard.

» I parallel and 2 serial ports.

* 231-watt power supply.

* 12-month On-Site Service Contract provided by Xerox:

CALL NOW FOR NEW
LOW PRICES ON THE
DELL SYSTEM 425E.

The Dell Systems 43 3E and 423E are Class A devices sold for use in ial envi only, *Pe Withun the f brvte of v
128 KB (316SX, JI6LT and 210) o¢ 384 KB (320LX, 125, 425E and 413 E) of memory is J w th h. Can be optionallv disabled on 316SX and 210,
A sstems e photogtaphed wih optunal extton Al paces and spes o are subye o hange wihios e, Dl canruo b respomsie o cmon in tpograpky o phesraphy **Fment
Fawedon nth, open-end e Leastng aftangd by Leaung G TE

W ademarks | Computer Corpuwaten Inrel et embemark annd 6, 466 10n] 380 are eademnarks o el Corporsamon +Based on Con
‘ - A A by

UINEX 1 a reynstered reademuark of AT in phe U
uter Corpywaten d
ot mchuded. b
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COME AND GET

The new EISA-based Dell Systems®433E™and 425E." According  satisfaction in all six PC Week polls of corporate »
to your letters and phone calls, they're just what you've been for personal computers.
waiting for. Fast, affordable EISA-based i486 ™ computers. To order one of the most powerful PCs around
And here they are. A 25 MHzand 33 MHz 486" PC. Both withsix ~ And soon we'll have another word for people li
EISA slots that are completely ISA compatible,

N

plus two more ISA slots so you can meet both
present and future expansion needs. And up to
33 MB per second bus transfer rate in EISA

burst mode, so they’re ideal for network server

and UNIX®applications.
They even have something computer users
have always been hungry for: toll-free technical FOR SPEED, PERFORMANC
support directly from the company that built AND VALUE
the computers. Support that helps you get more : DELLS i486 33 MHz

trom your Dell *486 than you would trom other AND 25 MHz EISA SYSTEMS

486 computers.

Best of all, since we sell direct, cutting out
the retailer and his markup, you can buy a com-
plete Dell 425E for just $6,399. That's $5,954
less than Compaqs 33 MHz 386 ™and $7,855 less
than Compaq’s 25 MHz 486! Or you can lease
our system for as low as $232 a month?’

Just call us. You'll get fast

delivery of a computer S

with the works. Including

a one-year limited

warranty and next-day

deskside service by the

Xerox Corporation?

Not to mention the full

attention of a company

that’s been voted
number one for

overall customer
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If you’ve been craving more power, we've got just the system for you. See inside for details.

DELL

COMPUTER
CORPORATION

FOR NETWORKING OR UNIX®INFORMATION

800-678-UNIX

TO ORDER, OR FOR OUR CATALOG, CALL NOW.

800-388-3355

In Canada 800-387-5752 In the U.K. 0800 414535 In France (1) 05.00.33.55 In Germany 06103/701-C In Sweden 0760-713 50

Circle 67 on Reader Service Card



Years From Now,

Standard Features
at $5995...
EISA

33-MHz 386
64-KB Cache
5-MB RAM
106-MB
What me
could

An Honest,
Affordable
Upgrade Path.

You know what you want ALR’'s PowerVEISA 33/386 25-MHz, 33-MHz (available
from a 386™ PC. ALR's offers you an honest, second quarter) and future
PowerVEISA 33/386 affordable upgrade path to i486™ processors.

delivers. Cached 33-MHz

performance. plenty of RAM ALR PowerVEISA i486/33 Module 4 ALR PoieVEISA

to run even the bulkiest of i486/25 CPU Module
today's applications, a choice
ol high performance hard
disks, and EISA compatibility
— all at a price that puts
many similarly equipped [SA
systems to shame. So what
more could you want?

ALR PowerVEISA
386/33 CPU Module

How about the future? ALR PowerVEISA System Board

Prices and configurations subject to change without notice. Shown with optional monitor. Prices based on U.S. dollars.



Still What
Want...

Introducing the ALR-
PowerVEISA 386/33-

It's

odular design of this
svstem lets you change
processors in about five

minutes. More importantly, you

can change the CPU module
without having to replace
cache or system memory,
saving you hundreds of dollars
when compared to some
compet-itive upgrade schemes.

Engineered for the future, the
floor-standing chassis of the
PowerVEISA 386/33 can
accommodate a total of 49-MB
of memory and up to 1.2-GB
(gigabytes) of fixed disk
storage. Its EISA capabilities
let you take advantage of the

— -
" JALR AST
PowerVEISA 386/33 Premium®386/33
Model 110 Model 115V
i386 33-MHz CPU i386 33-MHz CPU |
tk 5-MB RAM 2-MB RAM
+ | 64-KB Cache 32-KB Cache
| § 106-MB Hard Drive 110-MB Hard Drive \
+ J EISA ISA
Optional VGA VGA
| adg 5205 -
$6,290 $8,495 |
| i486 25-MHz Upgrade i486 25-MHz Upgrade ,
add $1995 add $2995 |
¢ | EISA Standard Optional EISA Upgrade
add $1250
$8,285 $12,740

PowerVEISA costs $2200 less today; over the

years, it can save you more than $4400 !

latest in 32-bit I/O and bus
mastering technology, while
remaining compatible with 8
and 16-bit “AT®” boards.

Even the PowerVEISA's
innovative FlexCache+
memory architecture was
built for the future. Based on
ALR’s award-winning
FlexCache architecture, this
64-bit dual-bus design
incorporates an advanced
“read and write back” 64-KB
cache. FlexCache+ has been
fine-tuned for optimum
efficiency, especially when
combined with an 486
processor upgrade.

ALR is a registered trademark and PowerVEISA is a of A

ATis a

Add ALR's one year factory
warranty, on-line technical
support, and optional on-site
service from Intel™ to round
out one of the best PC invest-
ments around.

The PowerVEISA 33/386 --
ready to meet today's needs
and tomorrow's challenges.

For more information on the
PowerVEISA 33/386 and ALR’'s
complete line of systems, ilease

cal: 1-800-444-4AL.

ALR

. -Advanced Logic Research. Inc.
9401 Jeronimo Irvine, California 92718
(714) 581-6770 FAX: (714) 581-9240

Logic . Inc. AST and AST Premium are regi

of Intel Corp gi of

of AST inc. Intel, 386, i386, and i486 are

Circle 10 on Reader Service Card (RESELLERS: 11)
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6.0 AND COUNTING!

Integrate sophisticated features
into your Microsoft C and QuickC
applications with

C TOOLS PLUS/6.0"

C TOOLS PLUS version 6.0 is filled
with many advanced routines for
developing high-powered C applica-
tions, including: virtual, stackable
menus and windows with full mouse
support and optional
“drop shadows”; multi-
ple virtual pop-up
help screens; a min-

iature multi-line
editor for gathering

user responses in a
robust fashion; a
single function call
which can move, resize,
and promote a window or
menu on top of all others; the
ability to update covered windows
automatically when they are written
to; support for EGA, VGA, and
MCGA text modes including 30-, 43-,
and 50-line modes; support for the
enhanced (101/102 key) keyboard.

All this and more for only $149!

C TOOLS PLUS/6.0 also contains
functions for writing interrupt
service routines; creating pop-up
memory resident applications;
ieneral memory “peeks” and
“pokes”; access to the DOS PRINT
utility; as well as many other
general utility functions and
macros.

COMPLETE PROFESSIONAL
PACKAGE.

Blaise Computing’s function
libraries offer easy to use solutions
to your programming needs. You
get source code, complete sample
programs, and a comprehensive
reference manual with extensive
examples. Supports QuickC and
Microsoft C 5.0 and later.

30 DAY GUARANTEE.

If during the first 30 days you are
not completely satisfied, we'll
refund your money.

Other powerful products from Blaise
Computing

C ASYNCH MANAGER™ 189
ASYNCH PLUS™ 189
VIEW232™ 189
POWER SCREEN™ 149
Turbo C TOOLS™ 149
POWER TOOLS PLUS™ 149
Call today for more information
(800) 333-8087
BLAISE COMPUTING INC.

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

N FAX (415) 540-1938

2% ) [ 1) ) Trademarks are
] property o glexr
respective holders.
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AN ELECTRONIC
BILL OF RIGHTS FOR
THE DISABLED

Personal computers
have become a passport
to independence for the
disabled—including
authors of articles

in computer magazines

oe Lazzaro was an |18-year-old col-

lege student majoring in physics

when he realized that he was going

blind—victim of a retinal disorder
that was gradually worsening. How, he
wondered, could he possibly pursue a
career in physics when he wouldn’t be
able to see?

Then Joe began hearing about micro-
computers and special adapters that let
blind people use them. With help from
his girlfriend and his father, Joe pur-
chased an Apple Ile and a speech synthe-
sis card that let him hear what he was typ-
ing. And although he couldn’t, at first,
find a “talking” word processor, he was
highly motivated to find his way around
any obstacles; he was so anxious to com-
municate with others via his new tool, he
began composing letters electronically,
line by line, as BASIC programs!

Joe's persistence and drive paid off.
As he became more proficient at using
computers and peripheral devices to in-
teract with the nondisabled world, other
blind people began calling on him for
assistance.

Adaptive Technology

Joe began writing articles about adaptive
technology—systems that adapt com-
puters for use by people with visual,
hearing, or motor impairments. Among
these articles was a review of five speech
synthesizer boards for the Guide to Apple
PCs that accompanied the December

1984 issue of BY TE. Joe received dozens
of calls in response to the article, which
bolstered his credentials as an authority
and consultant in the field of adaptive
technology.

In 1984, Joe applied for a position
with the Massachusetts Commission for
the Blind as an engineer/assistant and
was hired as a part-time consultant. In
1988, he was offered the full-time posi-
tion as director of the Commission’s
adaptive technology program.

When Joe approached our features
editor via BIX with an idea for an article
about adaptive technology, the editor—
unfamiliar with Joe’s earlier work for
BYTE—had no idea that he was blind.
And interestingly—n}arvelously—it did
not seem to matter at all.

A Successful Collaboration

Working with a blind author was quite a
learning experience for technical editor
Janet J. Barron. Our editors and authors
work cooperatively on articles, often
viewing a manuscript simultaneously on
their individual computer screens as they
make changes. How do you do that when
one of the participants is blind? How do
you create graphics to accompany the ar-
ticle? How do you chdck the accuracy of
those graphics?

Joe and Janet got the job done; thanks
to a mixture of persistence, good humor,
and hours spent on the phone. As part of
the process, Janet traveled to Joe’s office
to see firsthand the linany ways he (and
other disabled people) use personal com-
puters to function in the professional
world.

We're proud of our lead feature this
month, “Opening Doors for the Dis-
abled,” on page 258. We hope that it will
encourage people with disabilities to dis-
cover—as Joe Lazzaro has—that an
adapted personal computer can be an
electronic bill of rights, providing a new
life of independencé, creativity, and
productivity. ®

—Kenneth M. Sheldon



New FoxPro

Shifting the Balance Of Power in Database Management

There’s anew leader in the relational database manage-
ment world. Its name is FoxPro.

£~

FoxPro is the tirst and on/y microcomputer database
management system that combines astonishing per- i
formance with a sleek interface of amazing power and

beauty. <

® EoxPro offers all the elegance and accessibility of a '
graphic-style interface. vet operates at the stunning

speeds possible only with character intertaces.

& FoxPro is so easy to learn and use. even beginners 4
can become productive immediately: yet it’s powertul

and sophisticated enough to satisty the needs of the most demanding
developers and power-users.

& FoxPro gives you choices instead of limits: use a mouse or a
keyboard: type commands or use the object-oriented interface: run in
one window. or hundreds.

& FoxPro is so efficient, it runs in a SI2K PC-XT, yet it’s able to take
advantage of the speed. expanded memory and extended video
modes of the most advanced machines available. You don’t even need
a graphics card or special windowing software.
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Nothing is Faster
Fox Software products are tfamous for their
unmatched execution speed. FoxPro extends that
tradition.
FoxPro is up to cight times faster than dBASE IV
more than 15 times taster than dBASE 111 PLUS!

And that blazing speed translates into unprecedented
power. Now you can efficiently process gigantic
databases with hundreds of thousands—even
millions—of records.

Protecting Your Investment

With FoxPro, your existing FOABASE+ or dBASE [II PLUS pro-
grams will run perfectly —tirst time. every time. no excuses. And
FoxPro is language-compatible with dBASE I'V. But FoxPro doesn't
stop there. It has over 140 language enhancements not found in any
version of dBASE. We've outdone ourselves by adding more than
200 language extensions you won't find in FoxBASE +.

Best of all, FoxPro opens up whole new worlds for your applications
by letting you move them onto a variety of different platforms.

The Tradition Continues

Fox Software is committed to
excellence —our products prove it.

We've been producing superb database
management software since 1983. And
our products for both the PC and the
Macintosh continue to win awards
worldwide.

We've taken everything we know about
software engineering, databases and
interface design. and focused it into
one remarkable product— FoxPro.

FREE Demo Disk

Shift the balance of power in your favor
by trying FoxPro for yourself.

Call (419) 874-0162 now to get your
free demo disk. Or ask for the FoxPro

; dealer nearest you. See for yourself:
Nothing Runs Like The Fox.

FoxBASE + Users:
Call About Our Liberal
Upgrade Offer!

System Requirements: FoxPro operates in
512K RAM (640K recommended) with MS/PC-
DOS 2.0 or greater and an SO86/8088. 80286
or 80386 microprocessor. For optinum per-
formance, FoxPro takes complete advamage of
any available EMS (expanded meniory) or a
math coprocessor.

Trademark/Owner: FoxPro, FoxBASE+/Fox
Software: dBASE 111 PLUS. dBASE IV/
Ashton-Tute.

Nothing Runs Like The Fox.

Fox Software, Inc.  (419) 874-0162
134 W. South Boundary ~ FAX: (419) 874-8078
Perrysburg. Ohio 43551
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THE BEST USE

IN TOWN. NOW
SCREEN N

©1990 Sun Microsystems, Inc. *Sun Microsystems and the Sun logo are registered trademarks of Sun Microsystems, Inc. OPEN LOOK is a trademark of AT&T. All other products or services



R INTERFACE
PLAYING AT A
“AR YOU.

The OPEN LOOK" user interface.

It's a real hit with independent software
vendors, in-house developers and end
users. In fact, over 300 applications are
in development today. By people like
Lotus; INFORMIX®Island Graphics;
Interleaf; and Frame® And it’s the most
popular front end to UNIX®For a
number of reasons.

First of all, it makes UNIX easy to use.
Because there are no complicated UNIX
commands. Italsolooks better than any
other interface. From its icons to its 3D
elements. And makes users more effi-
cient. For example, our drag and drop
feature gives them a simple, intuitive
way to move files around the desktop.
Our push-pin icon makes it even easier
to use. And OPEN LOOK gives users
the same interface across multiple plat-
forms, so they learn it once. And enjoy
access to a huge range of network
resources.

As a developer, you'll see it’s also the
easiest to work with. Becauseiit’s part of
OpenWindows; a complete develop-
ment environment. With the tools you
need to create applications faster than

ever. And ready-made features, like our
DeskSet” graphical productivity tools,
that you can give users right away.

Of course, the business reasons to
choose OPEN LOOK are just as strong.
OPEN LOOK is the standard interface
of AT&T's UNIX System V.4, so it’s
included atno charge. And it will run on
over 20 platforms, including DEC; HP?
and IBM? Since it’s portable across
multiple platforms, you only write your
application once. Which saves thou-
sands of man-hours. Finally, with OPEN
LOOK, you have the full support of
a company that leads the workstation
industry in worldwide shipments?

We've put together a videotape that
shows you exactly what OPEN LOOK is
all about. Just call us at 1-800-624-8999
(ext. 2068), and we’ll send you a
free copy.

Then find a nice comfortable seat
close to your screen. Because the closer
you look, the better we get.

4 sun

microsystems

mentioned are identified by the trademarks or regjstered trademarks of their respective companies or organizations. *Source, International Data Corporation, 1990.36.3% market share.
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We introduce a

new and improved suite
of MS-DOS

system benchmarks

Editor’s note: Ar this writing, BYTE
editor in chief Fred Langa is in Moscow
at the first postglasnost International
Computer Club meeting. Filling in as this
month’s editorial writer is BYTE Lab
managing editor Michael Nadeau.

enchmarking is a delicate sci-
ence. The tests you create must
produce repeatable results, have
relevance to real-world tasks,
and work on all the variations in a given
product category. They must be accu-
rate, bug-free, and easy to use, as well.
This month, 'we proudly introduce
BYTE’s new MS-DOS system bench-
marks, version 2.0, with our Product
Focus on 386SX PCs (**386SX PCs:
Heirs to the Low End” on page 152).
This new suite addresses a major mod-
ern-day benchmarking problem and in-
cludes more application categories.

Better, and Better Looking
The fastest 386 and 486 machines are
outrunning low-level benchmark suites.
A low-level test operates at the compo-
nent level (e.g., our CPU test measures
the raw processing power of the CPU).
Some tasks execute so quickly that the
benchmark code cannot accurately mea-
sure their duration, often returning zero
as a result. This inflates some scores.

Rather than measure the duration of a
specific task, our new code repeatedly
runs that task for a set amount of time
and then counts the number of iterations.
The result is an accurate and repeatable
measure of performance.

The most obvious change in our low-
level benchmarks is the user interface. A
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BYTE’S NEW
BENCHMARKS

colorful display with a menu and help
window greets you. Run a test, and a bar
graph indicates its progress; when it’s
finished, the software generates another
bar graph showing performance relative
to several other systems. Using version
2.0 is both easy and fun.

More Application Tests

To better reflect how high-end PCs are
being used today, we've broadened the
scope of our application test suite, which
indicates real-world performance. We’ve
taken the desktop publishing tests from
the word processing suite and the CAD
tests from the scientific/engineering
suite and given them their own indexes.
The revised scientific/engineering cate-
gory now measures a system’s perfor-
mance running statistical and mathemat-
ical software.

We have also updated to the latest ver-
sions of the commercial applications
software we use in the application suite.
Added to the database suite is Borland’s
Paradox 3.0 for the database category; to
the scientific suite, we've added The
MathWorks' PC-Matlab 3.5.

Because we’ve taken a fundamentally
different approach on the low-level suite
and have added categories and new soft-
ware to the application-level suite, it is
impossible to compare version 2.0 in-
dexes to previous version indexes. We
have run the new benchmarks on several
milestone PCs and the baseline IBM AT
so that you’ll have points of reference.

The real plus for PC users is that the
new BY TE MS-DOS benchmarks will be
valid for the foreseeable future. New
versions of the 1486 CPU, which could
soon reach speeds of 50 MHz, should
present no problem for version 2.0. We
expect that they will run fine on even the
next-generation Intel CPU, the i586.

The Rest of the Story

Benchmark indexes are wonderful tools
for evaluating PCs. But an odd paradox
has arisen as systems reach ever-greater

speed: The faster the average PC be-
comes, the less of a purchasing factor
speed is for an averagé PC buyer.

Many common applications require
only a modest amount of system horse-
power. Someone shopping for a system
can simply choose a processor and clock
speed, say, a 16-MHz 386SX, knowing it
to be adequate for the intended task.
Comparing features, support, reputation
for reliability, and price would then be
the main criteria for selecting a brand.

This does not diminish the value of
benchmarking. It is sstill important to
know relative perforrﬁance between 286
and 386 systems, between 20- and 25-
MHz 386s, and so on. And system per-
formance is still a critical factor for ap-
plications in engineering, financial, and
desktop publishing Environments, to
name a few.

BYTE has always been on the leading
edge of system benchmarking and evalu-
ation. To lead, however, it is not enough
to publish the test results and let them
speak for themselves. We must put them
into perspective along with all other rele-
vant factors.

To further focus our system reviews,
we’ve redesigned our benchmark tables
and graphs. They are smaller, and we’ve
dropped the raw times in favor of the in-
dex scores. (The timings are available;
see the Product Focus.) The new graphs
present the most signif icant benchmark-
ing data in a more accessible manner.

Finally, the new benchmark code was
developed at BYTE by the BYTE staff,
most significantly by BYTE Lab testing
editors/engineers Steve Apiki and Stan-
ford Diehl and technical director Rick
Grehan. We got intimate with the inner
workings of the state-of-the-art, high-
end PC. The knowledge we gained was
put to good use in the BYTE bench-
marks. You’ll see it in our system evalua-
tions, too, and that’s to your benefit.

—Michael Nadeau
Managing Editor/BYTE Lab
(BIX name “miken”)



BORLAND INTRODUCES TURBO PASCAL 5.5 WITH OBJECTS

Turbo Pascal,® the world-standard Pascal compiler,
adds Object-Oriented Programming with our version
5.5. We combined the simplicity of Apple’s Object
Pascal language with the power and efficiency of
C++ to create Turbo Pascal 5.5, the object-oriented
programming language for the rest of us.

It’s easy to extend yourself

If you're already programming with Turbo Pascal,
it’s easy to extend yourself from struc-
tured programming to object-oriented
programming. And, Turbo Pascal 5.5 is
the only compiler that is 100% source-
code compatible with
your existing Turbo
Pascal 4.0 and 5.0
programs.

Afast object lesson

Object-oriented appli-
cation programs more
closely model the way
you think. Objects con-
tain both data and code.
As in a spreadsheet cell, the value and the formula
are together. Objects can inherit properties from other

Turbo Pascal 5.5 Turbo Debugger & Tools

& Compiles @ > 34,000 m Turbo Debugger 2.0

. II‘iJnes/_mtinutet od envi = Object hierarchy browser
m?:tl{lufgrrizl environ- and inspectors

® Hypertext Help with copy ® Reverse excecution
and paste ® New Turbo Profiler

m Support for 8087/80287/
831}3)82;) x ® Improved Turbo Assembler 2.0

Inheritance provides powerful modeling capabilities by allowing objects
to inherit attributes from other objects.

objects. For example, a Porsche Carrera inherits
most attributes from the base model 911, but it also
sports a whale tail.
Turbo Pascal 5.5s object-oriented extensions
give you code that’s easier to change, extend and support.

Support your objective

The Turbo Pascal® 5.5 Professional 2nd edition comes
with the new Turbo Debugger® & Tools 2.0, which
supports building faster, more reliable
programs. Use Turbo Debugger to shake
out the bugs, Turbo Profiler™ to pinpoint
the execution bottlenecks, and Turbo
Assember® to turbo-
charge time-critical
- sections of your program.

Get object-
oriented now!

Turbo Pascal 5.5 and

" the Turbo Pascal 5.5
Professional 2nd edition
are available Now at
the dealer nearest you.

Special upgrade prices are available to Turbo Pascal

owners.* CALL NOW (800) 331-0877.

TURBO E
TURBO [ PASCAL

nnnnnnn

B ORLAND

"Mail upgrade orders to: Boriand, P.0. Box 660001, Scoits Valley, CA 95067-0001 . For onders oulside the U.S., call (408) 438-5300.
Frto Pascal, Kuto Debugger, Ko Profiler and Rabo Assembler are ot registered of Borland iond, Inc. Copyright ®1990, Borland Internaliona), Inc. All right reserved. Bl 13684
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Thanks to Lotus® and IBM; you now have an oppor-
tunity, as well as a reason, to move to 0S/2°

The opportunity? For one incredibly low price we'll
not only give you 0S/2, we'll also give you four megabytes
of memory to make use of all its speed and power.

And to make it all worthwhile? You guessed it. Lotus
1-2-3/G™ The spreadsheet that’s so easy to use, and so
exciting, PC World called it “a new high in spreadsheet
technology.”

Now one of the best reasons to get on a computer in
the first place is the best reason to upgrade to 0S/2.

Lotus 1-2-3/G, 05/2
and 4 megabytes
of memory all in

How To Get Evervt}ung

You Need To Run OS/2 And Why
You Should Even Bother.

The best part is that all of these things are available
in one box. Under one roof (your local participating IBM
authorized dealer). But only for a short time (from June 5th
through August 31st). And at a price so attractive, you
could wind up saving as much as $2000.

That information alone should get you to leap off the
fence and dash out to buy a 1-2-3/G Bonus Pack.

\ 2

But for those of you who might not be ready to make
the leap to OS/2, may we offer you some more reasons why
you should?

Save a couple of grand when you buy them all together.

First of all, if you're a 1-2-3° user, 1-2-3/G will feel
familiar, with menu commands and keystrokes you already
know. But look a little closer. You'll begin to notice a lot
that’s new. Like full mouse support. Pull down menus. And
dialog boxes. There's even a WYSIWYG display. And that’s

© Copyright 1990 Lotus Development Corporation. All rights reserved. Lotus and 1-2-3 are registered trademarks and 1-2-3/G is a trad

just the beginning.
We've also added features like previews and palettes

in dialog boxes, dramatic new graphing capabilities and
the capacity to directly move objects on the screen, making
1-2-3/G extremely responsive to the vlfay you work.

The more you get to know 1-2-3/G, the more you'll
like it. The advanced functionality helps you do better
business analysis, with bonuses like file linking, network
support, true 3D worksheets, and the new advanced goal-
seeking technology of Solver.

Solver helps you solve complex ‘“what if”" problems
by showing you “how to” achieve desired results. Rather
than going through a lengthy trial-and-error process, just
ask Solver to present you with alternatives, given whatever
variables or constraints you define in your spreadsheet.

It will not only give you a choice of solutions but will also
point out the optimal one.

If you're a current 1-2-3 user, you’ll be happy to know
that all data and macros created in existing versions of 1-2-3
can be retrieved directly into 1-2-3/G. So a move to 0S/2 will
only serve to enhance any investment you may have already
made in 1-2-3.

But how does 0OS/2 make 1-2-3 better? Well, besides
introducing 1-2-3 to a graphical environment, 0S/2 works
harder and faster, so 1-2-3 can work harder and faster for you.

t Corporation. IBM, 0S/2 and PS/2 are

& of Lotus Develop



With 0S/2, 1-2-3/G can give you Dynamic Data
Exchange. DDE provides live links to other Presentation
Manager™ applications for true application integration.

For example, you can include a graph from 1-2-3 in a
word processor document. And when the data in your
graph changes, the word processor document will automat-
ically be updated as well.

What's more, we've made sure 1-2-3/G complies with
[BM Systems Application Architecture. Which not only
makes its interface consistent with other PM applications,
but also means that once you know how to use 1-2-3/G,
you'll be able to learn other PM products more rapidly.

<

At this point, you're probably thinking, ‘‘Enough,
I'm convinced.” But just in case, we'd like to bring you up
to date on 0S/2.

0S/2 1.2 is better
than ever. And
before long, no
one will be with-
out it. It's more
than just a
graphical
environment
for the PC.

Or an operating
system for a hand-
ful of power users.
It's a high performance, easy to use operating system

that provides increased memory addressability and

true multitasking.

Multitasking in OS/2 lets you get your job done more
efficiently by allowing you to work with several applica-
tions at once, or even perform several functions at once.
Instead of having to end one program before retrieving
another, you can open as many 0S/2 windows as you need,

Hurry to your local participating IBM authorized
dealer. This offer won't last long.

4 megabytes of memory will give you plenty of room to operate 0S/2.

The Lotus 1-2-3/G Bonus Pack

in any size. And not only view them concurrently, but also
transfer data among them. You can also do things like print
a spreadsheet and run Solver at the same time.

Plus, with a capacity of up to 16Mb of real memory,
you can run larger, complex programs concurrently. And
reliably. That means your computer is more efficient for
you, not just more fun.

If you're worried that a move to 0S/2 will mean
sacrificing the investment you’ve made in DOS-based
applications, this should put your mind at rest: The DOS
compatibility mode in 0S/2 allows you to run most
of the existing DOS-based programs you already own.
Which means the transition to 0S/2 involves great gain,
with no pain.

And don'’t think for a minute that we've forgotten
about memory. We understand that the biggest obstacle

to expanding your system’s capabilities is the expense of
expanding your memory. That's why we've included 4Mb
of high quality, IBM memory in our Bonus Pack. If you're
a PS/2® user, it’s all you need to get up and running with
0S/2 and 0S/2 applications like 1-2-3/G.

\ 4

Now you've heard the whole story. The computer
environment of the nineties is here. With an application
to drive it right off the shelves. So don’t waste any time.
Call 1-800-447-4700 for the local participating [BM autho-
rized dealer near you. And pick up the Lotus 1-2-3/G
Bonus Pack, with 0S/2 and four megabytes of memory,
while you have the chance. After all, while the window of
opportunity may be brief, [BM and Lotus have opened the
door to the future.

Qffer good through local participating IBM authorized dealers. Offer expires August 31, 1990

registered trademarks and Presentation Manager is a trad, k of International Bustness Machines Corporation.
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[ntroducing the PanaSync" C1381 Monitor:

854/A resolution.

If you want the ultimate VGA graphics standard, and you've resigned yourself to paying a premium of hundreds of
dollars to get it, you'll find our newest monitor pleasant viewing indeed.

The PanaSync C1381 gives you a sharp 1024 x 763 pixels, with 0.28 dot pitch. And virtually infinite color resolution.

Its compatible with the most popular VGA boards, as well as analog RGB, MCGA, SuperVGA, "and — of course — 8514/A
standards”

It's comfortable in virtually any IBM-compatible or Mac If environment. * *

And it’s a masterpiece of ergonomics. With front-mounted controls, tilt/swivel stand, plus a non-glare tinted black-
matrix screen. ) .

Al this at a suggested retail price comparable to many Peripherals, Computers, Printers,
of the ordinary VGA monitors on the market right now. For Copiers, Tipewriters and Facsimiles

more information, simply call toll - free 1-800-742-8086. P
anasonag/\
OA

Office Automation
PanaPro™ Monochrome Desktop Pubhshmg Monitors with Video Adapters.

PanaSync™ Multiscanning Color Momtm's

* VGA, MCGA and 8514/A are trade-
marks of International Business
C1391 | Cl1381 Machines Corp.
** IBM XT AT and PS/2 are registered
trademarks of International Business

0 Machines Corp. Macinlosh is a reg-
== istered trademark of Apple Computer

Inc. An optional cable is required
(Mac11) (IBM XT/AT & PS/2 Model 30) Jfor Macintosh.

MI1900
ME
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Substantial prootf tha

with power and spe

In the terminology of the

modern workplace, power and
speed have become the short-
hand by which personal com-
puters are measured.

The test of the designer’s
art, though, is to wring the greatest performance out
of available megabytes and megahertz.

With a disarmingly clean, integrated design,
Epson”engineers have done just that in the new
286 and 386™Series personal computers.

Consider the evidence:

€ visi Chips. The compact
Jootprint of Epson’s new machines is made possible by
integrating functions on VLSI chips such as these. With-
out them, separate boards would require separate slots, and

the motherboard alone would be three times the size.

e Surface Mount Technology.
Used only by the most advanced manufacturers, SMT
techniques protect the structural integrity of the board,

which increases overall reliability.

o Hard Drive Controller. The
use of Integrated Drive Electronics on the hard disk
eliminates the need to add a hard disk controller board.
This simplified design means faster throughput and greater
reliability.

Epsors 3865X motherboard displays the elegant

architecture necessary for optimal performance.

Feature configurations may vary with different models, Board shown is not actual size. 386 is a trademark of Intel Corporation. Epson is a registered trademark of Seiko Epson Corporation
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In a world obsessed

neatness

I

Engineered For The Way You Work?”

counts.

o Epson proprietary BIOS.
Epson has elected to develop its own BIOS, customized for
each individual system, simply to ensure that your soft-

ware will get the most out of our hardware.

e High speed memory. In fact,
at 70 nanoseconds, they are among the highest speed
memory chips available. With them, memory access is faster.
Snap-in SIMMS modules make memory upgrades easy

and quick.

o Super VGA video graphics
are embedded on the motherboard. The result: more
efficient data transfer, more reliable circuitry, optimized

video performance.

What the Epson design team has discovered is
that less is very definitely more. By reducing the
number of separate components through inte-
gration, performance is increased. The result is a
flexible tool which is elegant, efficient and allows
the effortless application of power and speed to the
task at hand.

In fact, there is only one word that adequately
describes the innovative design of these new Epson

computers. Neat.

EPSON

1990 Epson America, Inc., 2780 Lomita Blvd., Torrance, CA 90505. (800) 922.8911,

Circle 83.0n-Reader Service Card




Here’s the Next Best

-
b
e
e

gital. Switched or private. To hub or not  sizing, fluctuations in rates, and quality-vs-cost
all the options available in inter- considerations.
d lines, you'd need a mind like a Once you've explored our diskette, we’d be happy
computer to devise the ideal international network to continue working with you to make sure you
for your company. get “the best connections in Europe.” For your free
Now, France Telecom has something that can help:  diskette, call Manuel Barbero, Director,

A diskette you can use to simulate a new network Sales & Customer Support, France Telecom Inc.
and experiment with a range of variables including at (212) 977-8630.

@%%OM J

INTERNATIONAL

000

The Best Connections itt EUrope™  circiesson reader serice card
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Research news and industry developments shaping the w

Edited by D. Barker

Next DOS to be “Configurable, More 386-Aware”

O n a mission to develop the next
versionof MS-DOS, Microsoft's
chiefarchitect of systems software,
Gordon Letwin, sent out a call for input
from the “power user” community,
including developers and users on the
BYTE Information Exchange. The
consensus from developers participating
in BIXs microsoft/new.dos conference
is that the new operating system should
use less conventional RAM and run
faster. Letwin, one of the wizards
behind OS/2, confirmed this as a design
goal, even for 8088-based machines.
The new operating system will
support the DOS Protected Mode
Interface, Letwin said. DPMI is the
technique that allows Windows 3.0 to
access memory beyond 640K bytes and
offers a standard for DOS extenders.

Eventhough the new operating system
willlet you run programs that conform
tothe Virtual Control Program Interface
(developed by Quarterdeck and Phar
Lapin 1987), Letwin said he prefers
DPMI for 386 memory management.
“Phar Lap and Quarterdeck very
definitely have not done their home-
work,” Letwin said: he thinks VCPI
won’'t be adequate for the advanced
computers and operating systems of the
future, “machines that will be running
literally hundreds of subsystems. These
machines will neverbe reliable,
protected, ortrustworthy because they
support VCPI, which runs the applica-
tions at Ring 0—in other words, in
systemmode.”

DOS will become “more 386-aware

continued
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BYTE POLL:
DOS PROJECTED AS DOMINANT

80 ~

@
o
4

:

Percent of votes cast

Spring '88 Fall '88

Spring '89

@ Piain 0os [ Extended Dos [ Unix [ 0s/2 [H Mac 0s [ other

Fall'89  Spring '90

Results from the BYTE poll taken at Comdex Spring show 55 percent of the

respondents expecting DOS with extension
DESQview, for example—to be the dom

sandaprettier face—Windows or

inant microcomputer operating system

through 1995. Perception of 0§/2"s fortunes, at leastamong C omdex-goers, has
changed most si ghificantly; note its standing twoyears ago. Extended DOS was not

included in the Spring *88 poll.

orld of desktop computing

NANOBYTES

Big Blue light: Scientists at the IBM
Almaden Research Center (San Jose.
CA)say they 've succeeded in devel-
oping a laser that produces blue light '
frominfrared light, thereby doubling
the frequency. High-frequency blue \
light is anticipated as a means of
dramatically raising the capacities of
optical storage devices. Because of
its shorter wavelength, blue light can
be more tightly focused: in an optical
disk system, it could make marks
(which hold data) as small as 0.4
micron in diameter, half the size of
marks made by current devices. The
[BM blue laser works only at very
low temperatures, but the scientists
say they can overcome that,

A NeXT Computer based on the
Motorola 68040 processor will be
available in the fourth quarter, Steve
Jobs said at arecent press confer-
ence. NeXT will make available a
$1495 board upgrade for current
cube owners. Other than the upgrade
cost, Jobs declined to reveal pricing
for the new 68040 system or whether
NeXT would continue to sell the
68030 version. One likely possibility

is that NeXT will sell the 68040 }
model for close to the same price as ’
the current machine and drop the

price on the 68030 model. Jobs said }
that NeXT is “working very hard” on J
asystem that supports “compressed ‘

colorvideo.” The rumor line says
Motorola’s new 96002 DSP will be
used in the next NeXT.

“Allfuture modular Macs will }
have sound 1/0.” Apple CEO John
Sculley said at Apple’s latest }
developers conference. Some
developers interpreted that to mean }
anelectronic microphone, similar to
Farallon’s MacRecorder. The Apple '
chief also made a brief reference 1o

the existence of Quick Time, a
standard interface to control timing
similarto QuickDraw s interface for
drawing ona Mac’s screen. Obsery- I
ers said Quick Time shows Apple's
commitment to solving multimedia
interface problems. J
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Intel (Santa Clara, CA) says thatits |
new 287X L math coprocessor for |
286-based machines offersas much |
as double the performance of its \
current 80287. A resource-pounding
program like AutoCAD will
regencrate drawings 15 percent faster
with the 287XL than with the old
80287, Intel says. The company also
has a version designed for laptop and
notebook computers. The suggested
retail price is $370.

We're starting to see good price cuts
on i486-based computers. AST
Research (Irvine, CA) has taken as
much as $ 1800 off its Premium 486s,
which come in 25-and 33-MHz
models, some with the Extended
Industry Standard Architecture bus

and some with the ISA bus; prices
now start at $9795. Dell Computer
(Austin, TX) trimmed the prices of
its EISA-based 425E: asystem with
a 330-MB hard disk drive, 4 MB of
RAM. a Super VGA color monitor,
and a floppy disk drive is now \
$9599, or $8299 with an 80-MB hard
disk drive.

Sun Microsystems intends to make
CD-ROM the “standard software
distribution medium™ for its operat-
ing systems and application pro-
grams by 1991. To encourage the use
of CD-ROM, Sun cut the price of its
SunCD drive by 30 percent to $995
and is offering a free copy of SunOS
4.1 10 SunCD buyers until August
31.Sunisalsooffering aggressively
priced deals todevelopers.

Hardware and software manufactur-
ersare cooperating on developing a
new standard for displaying stereo
images on microcomputers. Partici-
pating companies include Vermont
Microsystems, Artist Graphics, Nth
Graphics, Matrox, Pixelworks,
StercoGraphics, Tektronix, Auto-
desk, Cadkey. and Ithaca Software.
The standard will provide a uniform
method for software developers to
specify stereo information so that
they need not rewrite the stereo
portion of code for use with different
display systems. It will give display
system manufacturers a standard
method of receiving stereographic
information. The final partisa
standard signal for stereographic
hardware.
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to reduce its memory burden in the
640K,” Letwin said. “DOS is more
constrained [than OS/2 2.0] in that we
need to support Windows/386, Phar Lap
[386|DOS-Extender], etc., whichalso
muck with this hardware. The chip
doesn’t support *virtual machines,’ so
two guys playing with the 386 hardware
getinto a fight.”

The next version of DOS will be
“highly configurable,” Letwin said, “so
there will be features available only to
folks with extended memory, and/or
only to folks with 386s, and likewise
perhaps only to folks with hard disks.
All these configuration-sensitive
features will be performance and size
issues; there won’t be any functional
difference. DPMl is the only functional
difference that I can think of right now;
itwon’t run on an 8088.”

“We’re goingto greatly improve
Backup,” he said. “I agree that the
current product is really bad; I’'m
horrified to discover that we didn’teven
provide forward compatibility.”

Although Microsoft won’t abandon
EDLIN, the next DOS will incorporate
“avery easy-to-use screen editor,”
Letwin said. “It won’t be a powerful
programmer’s editor”; it will instead be
easy touse, geared toward “nonpro-
grammers who want to create a batch
file oredit CONFIG.SYS.”

“We’re looking at supporting Unix-
like wild-card handling. OS/2 version
1.2 does this today. The problem isn’t
writing the code; it’s in handling the
compatibility issues—issues with users’
habits, commands shown in books,
commands in batch files, and use of
wild cards directly by programs. We
hope to be able to resolve these
problems and get this in.”

Some often-requested features—such
as an “edit window” or a communica-
tions service with internal buffering and

support for prolocolsj-can "t be incorpo-
rated into the next DOS because they
would require anew application
programming interface, Letwin said.
“Basically, new APIs require thata
program be written specifically touse
them. The problem with that is that few
software manufacturers” are willing to
develop a program that runs under the
new DOS but not on “the 30 million or
so DOS 2, DOS 3, and DOS 4 systems
out there,” he said.

Asforextending thé command-line
size limit beyond 128 bytes, “The
problem with lengthening the command
line is that it’s stored in a fixed 128-byte
area in the PSP [program segment
prefix]. All programs get the line out of
there to parse it. We don’t see how we
can extend the length of the command
line without breaking all existing
programs,” Letwin explained.

There could be an attribute bit in each
binary that says, “I understand the new
long command-line convention,” but
then the user has to remember which
programs will allow it and which won’t.
“The user might be working with
compliant programs and might create a
path which is very long, thendiscover
later that he can’t use those files with
noncompliant programs because they
make the path too long,” Letwin said.

How many of the suggestions from
outside developers will make itinto the
next DOS is anyone’s guess, but Letwin
said he found it “partii:ularly valuable to
see the kinds of things that ‘power
users’ and programmers want. Al-
though programmers make up a small
percentage” of DOS users, “those are
the folks who create the stuff that the
rest of the world uses.”

The next DOS will probably ship
later this year, although Microsoft is not
inclined to say that definitively.

—Martin Heller

S3 Provides New Bus, Building Blocks for
Designing High-Speed Personal Syst?ms

3 (SantaClara, CA) has developed

anew bus and architecture that will
give personal computer makers the
pieces to build multiprocessing,
workstation-like systems. A young
company started by two founders of
Chips & Technologies, S3is offering a
system-level chip set architecture that
features a high-speed 32-bit bus called
the Advanced Chip Interconnect. The
ACI bus is an open, published specifica-
tion and can be used by other designers
and manufacturers withoutlicensing or

royalty costs, according to Ron Yara, S3
cofounder and vice president of
marketing.

Using the concept of modular and
scalable building blocks, ACI gives
designers flexibility in mixing parts
such as buses, CPUs, and subsystems. A
company could build anything froma
standard 386 or 486 computer with a
single CPU and bus to a multiproces-
sing system with multiple CPUs and
buses by adding chip modules and

continued



It takes less to crack C and
Assembler than youd think.

LA

With new Microsoft” QuickC’ and QuickC
with QuickAssembler,” mastering the hard-core
stuff is so easy it’s almost
criminal. You see, the

~——pmm Quick environment in-

‘ cludes what we call the

iC Compler - QuickAdvisor, an inter-
active, hypertext manual

that furnishes answers
ondemand. Asin on-line.
While youre programming
QuickC Compiler and
y P QuickC with Quick Assembler
also include the new language features found in
the Microsoft C 6.0 Professional Development
System. So you'll find yourself in quite a powerful

position. And, at the same time, you'll be assured
of upward compatibility with both of these prod-
ucts’ professional counterparts.

Which means theres no need to trash any
of your existing code.

Plus, with the QuickC with Quick Assembler
Development System, Cand Assembler are totally
integrated. Ensuring easy access to the features
you need to develop powerful applications.

To find out how easy it is to tap C and
Assembler or to upgrade, call (800) 541-1261,
Dept.L91.You'll find we offer the right combination.

Making it all make sense

Customers inside the 50 United States, call (800) 541 +1261, Dept. L91. In Canada, u;ll (}l{{i} 673 7?_38 Outside the U.S. and Canada, call (206) 882-8661. © 1990 Microsoft Corparation. All rights reserved. Microsoft, the Microsoft logo and QuickC are regis-
0 p 3

tered trademarks and Making it all make sense and QuickAssembler are trade




WA a0t

PIBPUBIS 1B *IALIP ANAYSIP SIN |
.G¢ e pue Addoy) 3oy 7'l LTS B ‘SaALIP
JNANSIP OM], + :SIIIAIIS UL SAUNILI]
piepuels $ () Aemaleny aeduiod uay]
| ‘S[apotu umop-paddins
s,uonnadwod ay uey sadtud 1anaq 18 (puey
N0 L3y 1Up[noMm 18y 98¢ ZHIN C1 ®
snid) sautyoew aouewiojad-yiy papeo
-K][n} 3A1} JO SISISUOD ysnyj (B0l InQ

a3ueyd o1 123gns sasud (e aNsew WY HA 241 Jo Li[Iejoa 3y) 0} ang

‘SPIRI S0007 AeMalen) 18-§00] £-ayeL
(puey
Juiuurm 3y} 103 S,04M pue ULNq S0YM
[91 NOA Op MOY 0§ Sa® aAl} pay Aays Ji
se Sumaq [je 3143y "3[qel 3y) punol, pa
-JQUIES SIAIMOBNUBLU Y] WO J3UUIM Y}
youd 01 3uidn a1noy -awed Jaxod sayes
ygiy 1 Jo1e1dads v 3uraq ayI| St waishs

Jaindwiod mau & Joj 134I2W Ayl Ul Suldg

“HIAVO SEMVLS HOIH dHL NI




OEPERSONAL COMPUTERS...

b {(

High capacity/high speed hard disk drives
and controllers are standard © Two Megs
RAM.on 286 and 386SX systems, 4 Megs
RAM on 386 and 486 machines are

standard * 1024 x 768 VGA Color Monitor
is standard - All systems can be custom
configured to your specifications = 30-day
money-back guarantee - One-year warranty

on parts and labor  Toll-free technical
A
S e R
R S,

£ 4
1 R - LYV h
B~ SN w0

HAVE A WINNING HAND!

support for the life of your machine = Free
Federal Express shipment of replacement

parts - Bulletin board support * Free
on-site service to most /

Call Gateway 200C and you're the
winner. No bluffin'!

locations in the country.
For price, quality and GﬂEWAm
;CI'VICC. G:te:a/gly 2000 o —/ ' “You've gos a friend in the business.”
as an unbeatable
combination. 8 0 0 - 5 2 3 " 2 0 0 0

610 Gaieway Drive « Nortt Sioux City. South Dakota 57049 » Telephone 605-232-2000 » Fax 605-232-2023

World Radio Histo )
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Now that Windows 3.0 has made
vastamounts of memory available,
Hewlett-Packard’s innovative
NewWave operating environment,
which sits on top of Windows,
should be able to perform some of
the tasks it was meant to. The two
main attractions of NewWave are its
easy integration of information from
diverse applications and its use of |
“Agents.” An Agent functionsas a
smart macro facility, allowing you to
automate routine tasks. The Agentis
intelligent: It records not just ‘
keystrokes but actions in the
underlying applications, and it can
handle error conditions. New to
NewWave 3, scheduled to be

available this month for $195, are
facilities for incorporating data from
differentapplications into various
network servers.

The U.S. government is facing a
“major national catastrophe”
because federal agencies have failed
Lo protect theircomputer systems
frominfiltration, two U.S. congress-
men have charged. Robert Torricelli
(D-NJ)and Dan Glickman (D-KS)
said they are seeking sanctions

Their response followed areport
from the General Accounting Office
that says few government security
measures are actually being imple-
mented. By notcomplying with the
law, federal agencies are demonstrat-
ing “unabashed arrogance and
insensitivity tocritical computer and
network security issues,” Glickman
said. The GAQ report said that
federal agencies implemented just 55
of 145 planned security controls and
that the Computer Security Act
failed to improve security for 22 vital
information systems in 10 agencies,
including the FAA and the IRS.

Visix Software (Reston, VA), whose
Looking Glass puts a graphical
interface on Unix, has formed the
Visix Software Partnershipto
promote development of applications
that support Looking Glass. Visix
has landed some important partners,
including Adobe Systems, Frame
Technology, Oracle, and Ingres.
Looking Glass has been praised by
some software developers as the
most advanced graphical interface
supporting the X Window System.
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against the delinquent agencies. \

address lines to the ACI. The ACI
supports cache coherency, distributed
interrupts, and interprocess communica-
tions, S3 says. Depending on the
bandwidth of the address lines to the
ACI bus (16, 32, or 64 bytes) and the
clock speed of the host system (25 or 33
MHz), data transfer rates ranging from
60 to 120 MBps can be achieved,
according to S3 officials.

While S3's approach might not
appeal to manufacturers whocan
fabricate their own chips and circuits,
like IBM or Hewlett-Packard, many
clone makers will be able to compete at
the high-performance end using off-the-
shelf components based on the ACI
architecture.

Advanced Micro Devices, National
Semiconductor, Integrated Device
Technology, and Cirrus Logic have all

said that they support the S3 Silicon
Subsystems architecture and plan to
supply peripheral controllers thatcan
connect to the ACI bus. These devices
willinclude graphics accelerators,
Ethernetand SCS1controllers, cache
memory controllers, and Fiber Distrib-
uted Data Interface and ISDN control-
lers. The Santa Cruz Operation has
endorsed ACland is working with S3 to
develop amultiprocessor version of
Unix for the ACI bus. Software and
B1OS vendors Microsoft, Corollary,
Phoenix Technologies,and American
Megatrends say they’ll support ACI.
Several manufacturers said they'll build
systems based on the ACl bus, including
Altos, Arche Technologies, HCL
America, Mitac Group, Mylex, and
TriGem Computer.

—Nick Baran

Adobe Writes a New PostScript

I n spite of the countless clones and the
alliance of Apple and Microsoftto
bring out acompeting font standard,
Adobe Systems’ PostScript remains the
dominant language for defining fonts
and graphics on the printed page,
particularly in desktop publishing
applications. PostScriptis also gaining
acceptance as alanguage for defining
textand graphics on screen displays.
IBM, Digital Equipment, and NeXT
have introduced machines that use
Display PostScript to put text and
graphics on the screen, thus unifying the
screen and printer imaging model and
giving true WYSIWYG display.
Nevertheless, PostScript has needed
improvements for several years. The
language has limited color support. It
uses asegmented memory model,
causing printers to run out of memory in
very large or complex print jobs. The
language, whichis interpreted rather
than compiled, performs acceptably at
printing text but has been criticized for
being too slow for heavy-duty graphics
applications. And developing device
drivers for PostScript output devices has
traditionally been acomplex and time-
consuming endeavor, requiring inten-
sive technical support from Adobe.
Adobe’s PostScript Level 2aimsto
correct the deficiencies in the current
implementation and add features that
make it more suitable for use in
professional printing facilities—in
particular, improved support for color
printing. Level 2 consolidates exten-
sions that have been added to Level |
overthe years, including integrating the

extensions in Display PostScript into
Level 2 so that the same code can be
used in either display or printer
applications.

Major datacompression algorithms
cannow be included ih PostScript
programs. Basically, Adobe has added
an operator to the language that can
accept one of several compression
algorithms as its argument. Level 2
supports the JPEG and LZW data
compression algorithms (Joint Photo-
graphic Experts Group and Lempel-Ziv-
Welch, respectively), as well as the
CCITT and various ASClI-based data
compression algorithms. The addition of
compressionalgorithms will allow
PostScript text and graphics files to be
transmitted much more quickly and take
up less storage space, resulting in
performance improvements at the
printer and also on networks and other
communications systems thatare
transmitting PostScript files. Graphics
data compression algorithms such as the
JPEG’s can squeeze printed images as
much as 25 to 1 without a noticeable
loss inquality.

Level 2’slanguage interpreter can
handle binary encodings rather than
ASCll digitslike the Level | interpreter.
The binary encoding system will
improve the execution speed of
PostScript code; nevertheless, Level 2
will still use interpreted rather than
compiled code.

Other new features include improved
clipping algorithms for formatting
graphics on the page. In addition, Level

continued



Here's what they say
about Zortech C+ +

** Zortech is a truly fine compiler...If you've
been waiting for a major player to offer a
professional C++ development system for
0S/2 and Windows, as well as DOS,
wait no longer... Zortech has it!

Richard Hale Shaw, PC Magazine, p.38, March 13, 1990

""" Zortech has done a commendable job
with C++ 2.0 and | recommend it
highly...The debugger is impressive...Get the
Developers version...it's worth the money."
Bruce Eckel, Micro Cornucopio, pp. 8-17, March 1990

“We have devoted virtually a full issue to evalua-
tion of C Compilers. . . .it’s an easy choice. We
pick ZORTECH.”

J. D. Hilderbrand, Editor, Computer Languoge, p. 7, May 1990

‘“ Zortech C++ is one of the best MS-DOS

products I've had the luck to use.....I can

highly recommend the Zortech 2.0 release.”
Scoft Robert Ladd, Dr. Dobbs Joumal, pp. 64-73, January 1990

AT&T™C++ V2
Specification

v Multiple Inheritance
/ Type Safe Linkage
v Pointers to Members

Compiler Features

v Native code compiler with
separate global optimzer

v Improved MSC Source
Level Compatibility

v MS Windows™ Compatible v

v CodeView™ Compatible

/ Fast Graphics Library with
C++ interface

v Easy to use TSR functions

v Standard Library Source
Code included with
Developer’s Edition

v/ Seamless LIM/EMS
Support via new handle
pointers or directly via
EMS library functions.

v Full MS Mouse Library

v/ OS§/2 Compiler Option

v/ 99% ANSI C Compatible

v Improved code size/speed

PRICES

C++ Compiler $199.95
C++ Debugger $149.95
C++ Tools $149.95
Library Source  $149.95
Save $200 - Get the
Developer’s Edition for
only $450 (includes oll the
above items).

0OS/2 Option  $149.95
C++ Video $499.95

C++ Source Level

Debugger

v Also Debugs C

v/ Assembler Debugging
with access to registers
and memory.

v 16 Debugging Windows

v Multiple Statement Lines

v Break/Trace/Watchpoints

v Dual Monitor Support

v/ Full C++ nome

unmangling for easy use

Block memory write protect

C+ + Tools Classes

v 25 C++ Classes with full
source code

v Includes new Text User
Interface Classes

v Event Queue, BCD Maths,
Linked Lists, Money, DOS
error handling classes,
text windows and editing
classes, virtual arrays,
time and date handling,
directories and filenames,
interupt vectors, efc...

4k RAM!

“ANNOUNCING V2.1”
640K Memory Barrier Smashed!

e New VCM™ (Virtual Code
Manager) technology

o New Rational DOS Extender
technology for compiling/
debugging massive programs

o New Virtual C++ Source
Level Debugger requires only

® New Remote Debugging via
serial port

® New Powerful Environment
with Browser

o New Completely Revised
& Expanded C+ + Tools

® New Improved Compiler
Optimization

Zortech VCM™ for DOS

With Zortech’s Virtual Code Manager (VCM) you can compile standard
MS-DOS applications containing up to 4Mb of code. VCM is a sophisticated
virtual memory system that dramatically improves performance over
conventional overlay methods. Naturally, our debugger understands VCM too!

Rational™ DOS Extender Technology...

Version 2.1 incorporates this new technology for compiling and debugging
really big programs on 286, 386 or 486 based PC’s. You can also use V2.1
together with Rational Systems DOS Extender (purchased separately) to
produce your own applications which can access memory beyond the 640k

DOS limit.
USA: Zortech Inc.
4-C Gill Street H !
S SRl ey C+ + Debugger in 4k RAM!

Voice: 617-937-0696
Fax: 617-937-0793

Zortech’s Virtual C++ Source Level Debugger can now locate itself in extended
memory on 386 machines. This requires only 4K of conventional RAM!

EUROPE: Zortech Ltd.
106-108 Powis Street
LONDON SE18 6LU
Voice: 44+ 81-316-7777
Fox: 44+ 81-316-4138

DOS Extender),

STOP PRESS - NEWS FLASH

386 Compiler/Debugger Option (using Phar Lapp

UNIX 386 Compiler and 0S/2

Debugger all available soon. Also new C++

Classes and Addison Wesley ZTC++ book.

ORDER/UPGRADE HOTLINE 1-800-848-8408
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All the monitors you’ll need for

What you see is the remarkable MultiSyne” 3D color monitor from

NEC. What you don’t see is how this one monitor can accommodate not

only the broadest range of current mainstream standards, but also the

next standard to become

mainstream—8514/A, with

its brilliant color resolution

of 1024 x 768.

Built around our award-

winning multiple fre-

quency technology, this

one monitor automatically adjusts to frequencies from CGA all the

way up to 8514/A. Which means even if you haven’t moved up to

MUliSYnG is a rag) k of NEE Tachnologies, inc

8514/A yet you have the opportunity to purchase a momJor through

PS72 and 8514 ared trademarks of the Il s Machines Corporetion

fores1ght rather than hindsight.

ia Computar, lnc

CsC

Computers and Communications



all the resolutions you’ll need.

Especially since the MultiSyne 3D also has a microprocessor-based

digital control system that provides automatic screen configuration,

lets you select the ideal resolution for your software, and even has a

memory that recalls your

preferred screen settings.

And it’s also compatible

with the IBM PC/XT/AT,

PS/2 and the Macintosh

computer systems.

Now, since NEC is ready

to accommodate even the newest graphics standard to emerge,

maybe the real question is: Are you?

iredemark of NEC Corporstion.

For literature call NEC at 1-800-826-2255. For details, call 1-800-

Macintosh compatibility includes Macintosh II, Iix, llcx 8

FONE-NEC. And in Canada, call 1-800-268-3997.

©1969 NEC Tachnoioges, inc
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North American retail sales of
software increased to an estimated
$993 million for the first quarter of
this year, according to figures
released by the Software Publishers
Association (Washington, DC). That
represents an increase of 25 percent
over the same period in 1989, the
SPA says. Sales of Macintosh
software were up 37 percent, while
MS-DOS software sales increased 24
percent, according to SPA figures.
Word processors were the largest
and fastest growing category for the
period, showing 88 percent growth.
“This quarter’s results, withan
overall growth rate of 33 percent for
domestic and international sales. are
in marked contrast to last year,
which had a growth rate of about 12
percent,” said SPA research director
Ann Stephens. “Since the largest
growth is in the ‘bread and butter’
category of word processing, this
seems to indicate a healthy software
market that we think will continue.™

Hoteliers, take heed: As on-the-
road computing becomes more com-
monplace, business travelers are
looking forrooms thataccommodate
theircommunications needs. They
want to be able to just plug in their
modems and not have to fiddle with
the phone wiring. Nearly 90 percent
of the companies polled by the
Electronic Mail Association said
that “pre-knowledge of in-room
computer communications™ would
be an important factor in picking a
hotel, the EMA says. “Many
business people simply won taccept
aroom with a hard-wired telephone
and no access jack,” said Peggy
Pisani, head of the EMA’s commit-
tee on the subject of hotel/motel
computer-aided communications.

The Video Electronics Standards
Association (San Jose, CA) has
adopted astandard refresh rate of
72 Hz for displays with 800- by 600-
pixelresolution, This refresh rate is
higher than that of most current
monitors and will result in a steadier
display with less flicker, which
should reduce eye stress in users.
Members of VESA include Panacea.
Western Digital, Everex, HP, Intel,
ATI Technologies, Headland, Chips
& Technologies, Mitsubishi, Genoa,
Tandy, NEC,and Willow.
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2 uses the character-rendering tech-
niques developed for Adobe Type
Manager, allowing a two- to threefold
improvement in text rendering speed
and better-looking small text.

Level 2’s memory management
system features asingle “memory pool”
for storing fonts and PostScript routines
as well as working memory for storing
the generated image. In Level 1,
memory was segmented into separate
areas for font storage, code storage, and
working memory. This was notan
efficient way to use memory, and often
very large or complex images would
cause memory overflow errors in Level
1. Level 2 resolves this. In addition, the
new management technique is supposed
to be more efficientin reclaiming
memory used on previous pages.

Of primary importance to printing
and publishing operationsis Level 2’s
full support of commercial color
standards, such as the CMYK (cyan,
magenta, yellow, black) color model.
Using this model, PostScript coloron
the screen will appear the same, at least
theoretically, onthe printer.

So what does this all mean to the
user? First, it will not mean anything
immediately. Developers just got the
new version in June, so applications

won’t show up until early 1991. Second,
Level 2 applications will notrun on
Level 1 printers, which means that there
will be little hardware support for Level
2 until printer and other output device
manufacturers upgrade their machines
to use ROMs that support Level 2.
Printers and other devices thathave
removable ROMs (e.g., the LaserWriter
IINTX) will be able to easily upgrade to
Level 2.

Adobe says it will make much of the
information about Level 2 public. This
leads to an obvious question: Can
someone use this information to create a
clone that would effectively duplicate
the features in Level 2? Probably not.
As Adobe officials are fond of saying,
giving someone all the partstoa
Corvette doesn’t mean he or she can
build a Corvette.

PostScript Level 2won’thave a
majorimpact on desktop publishing for
acouple of years. In the long term,
however, Level 2 will mean improved
performance from PostScript printers
and smaller memory requirements,
which could drive down the prices of
those printers. Level 2 will also make it
easier to have PostScript files printed at
commercial printing shops.

—Nick Baran

New TIGA Will Bridge Graphics Gaps

he new version of the Texas

Instruments Graphics Architecture
(TIGA) could make moving froma
VGA board to one with higher resolu-
tion as easy as going from EGA to
VGA. All the muddle over 8514/A, TI’s
340x0 graphics processors, and Super
VGA won’t matter.

TIGA provides astandard application
programming interface for software to
address TI's 340x0 processors without
having to use custom drivers for each
graphics board. TIGA operates inde-
pendently of resolution, color depth, or
pixel size, and it can be extended
through user-developed primitives that
are downloaded to the graphics proces-
sor at run time.

TIGA 2.0, which is scheduled to be
available in the third quarter, will show
improvements in performance and
capabilities, but the most significant
change will be support for VGA, for
lower-resolution graphics modes, and
forIBM’s8514/A Application Inter-
face. TI-based graphics boards running
under TIGA will be able to emulate
VGA or 8514/A graphics boards. The
user will still be able to run old pro-

grams that support only VGA; the
signals are “passed through” from the
VGA controller to the 340x0 and output
to the same monitor used for higher-
resolution applications. Applications
written to work on the 8514/A can
execute unchanged on a 340x0.

TI has anew VGA |interface chip
designed specifically to work withthe
34010 processor. The TI 34092 links a
34010 and a VGA controller on a single
board (the same thin% has typically been
done until now using discrete logic) so
thatitcan runin TIGA, 8514/A, and
VGA (or lower) modes. Having an off-
the-shelf chip perform this interface will
make it easier for graphics board
designers to incorporate both VGA and
34010 on their cards. A VGA interface
chip for the 34020 is supposed to be
ready later this year.

Combining a Tl graphics processor
and a standard VGA chip set means
some of the hardware is redundant. One
of TI's European units is developing a
board-level product, currently called
Cessane, as amore efficient alternative.
Cessane is designed to go on graphics

continued



. NOW YOUR SOFTWARE
/ GAN TEST ITSELF.

our customers expect software that works.
All the time. The key to software quality is
exhaustive testing. It’s also an engineer’s
worst nightmare. But it doesn’t have to be.
Because now you can automate your soft-
ware testing.

Introducing the Atron Evaluator. The first and
only non-intrusive automated PC-based software
testing tool.

The Atron Evaluator automatically runs your soft-
ware regression testing programs. All of them. All
day. All night. Giving you thoroughly tested, higher
quality software.

The Atron Evaluator is hardware-based. And since
it’s non-intrusive, software behavior is tested with-
out the risk of alteration. Once your tests have run,
you can refer to automatically generated test reports
to double-check test results.

The Atron Evaluator saves time. And time makes
you money. Development cycles are shortened, so
your software gets to market sooner. And while your
test programs are running, you can be more produc-
tive. Start a new project. Or go home.

For more information about the Atron Evaluator,
callus at 1-800-283-5933. And put an end to your
worst nightmares. Automatically.

Circle 25 on Reader Service Card

In Europe, contact:
Elverex Limited, Enterprise House
A Division of CADRE Technologies Plassey Technology Park, Limerick, ireland
. Phone: 061-338177
Saratoga Office Center QATraining Limited, Cecily Hill Castle
12950 Saratoga Avenue Cirencester, Gloucestershire, GL” 2EF, England
Saratoga, California 95070 Phone: (0285) 5888
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Dariana Technology Group (Buena
Park, CA)isreadying Windows 3.0
and Macintosh versions of System
Sleuth. its DOS program for

analyzing and diagnosing acomputer |

configuration. System WinSleuth,
which the company hopes to ship
this month, will ferret out informa-
tion about hardware and software
configurations, attached peripherals,
and memory. Developer David
Seifert said he is putting everything
from the DOS program into
WinSleuth, except where the use of
protected mode will interfere.
WinSleuth might not be able to find
outas much information about areas
like interrupts as System Sleuth does.
MacSleuth, still in the preliminary
stage, will provide information about
AppleTalk and the devices connected
to a Mac via AppleTalk and identify
the type of system, desk accessories,
INITs, SCSIdevices. slots, cdevs,
and drivers. Both new Sleuths will
cost $149.

Lessfilling: CMS Enhancements
(Tustin, CA) has anew 20-MB hard
disk drive that weighs only 10
ounces. The 2-inch LiteDrive has an
access time of 28 ms and draws less
than 3 watts of power. the company
says. Versions for the NEC Multi-
Speed HD and the Tandy 1400 FD
sell for $999.

IBM has signed a deal to send thou-
sands of PS/2s to the U.S.S.R. The
computer makerannounced that it
will deliver “more than 13.000" PS/2
systems for use in Soviet schools,
from “secondary schools onup.™
Plans call for IBM to ship ““a variety
of different” 286-based PS/2
computers with “a variety of
peripherals.” said a spokesperson.

How'd you like to spend hundreds of
thousands of dollars courting a
prospective partner. only to change
your mind right before moving in
together? That's what happened to
Novell. The company’s second-
quarter financial statement notes that
Novell incurred expenses of
$400,000 relating to its “attempted
merger” with Lotus. Novell nixed
the deal at the last minute after its
directorsdecided they couldn™t
acceptthe corporate board arrange-
ment proposed by Lotus.
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cards and motherboards to provide both
TIGA and VGA withminimum overlap.
[t employs a special VGA chip set that
uses a TI graphics processor to perform
some functions normally builtinto the
VGA chips.

“VGA is whateveryone’s using
today,” said Scott Huckaby, marketing
program manager for TI’s computer
video products group (Houston, TX).
“We had to offerit.”

The company has also enhanced
TIGA with support forhigh-speed video
RAM and the TI 34082 FPU. TIGA 2.0
will take full advantage of the 34020
instruction set. And, for the first time, it

will work with DOS extenders, includ-
ing the DOS Protected Mode Interface
used in Microsoft Windows 3.0 and
other products.

TIGA 2.0 promises to make moot
much of the discussion over 8514/A,
TIGA, and Super VGA.If TIGA 2.0
does what it promises, it may no longer
matter which graphics board you have
inyoursystem: The graphics interface
will be smart enough to adapt itself to
your hardware, and you’ll be able to run
practically any application at the highest
resolution that it can handle, all through
asingle graphics board.

—Andy Reinhardr and Rick Cook

National Semiconductor’s New Chips
Will Bring Multipurpose Imaging Devices

ational Semiconductor (Santa

Clara, CA) has launched a range of
new 32-bit microprocessors tailored to
controlling imaging peripherals. The
new embedded processors are designed
to make it easy for manufacturers to
integrate printers, scanners, fax
machines, terminals, and even voice
mail into a single system. A company
official said new products that incorpo-
rate the chips will probably start
shipping late this year.

The NS32FX 16 Imaging/Signal
Processoris aflexible chip designed for
use in all Group 3 fax machines, as well
as in page printers and combined
imaging devices. It has a built-in digital
signal processor module and can be
programmed to periorm all the func-
tions of a fax machine, laser/fax,
PostScript printer, and data modem or
fax modem, as well as other similar
peripherals. It canalso be programmed
fordigital voice recording and used as
the basis of an office voice-mail system.
The chip can perform other functions
like image enhancement, error correc-
tion, and dataencryption.

Thenew NS32CG160 Integrated
System Processoris optimized for use
in peripherals such as monochrome and
color page printers, graphics terminals,
and scanners. It’s an extension of the

current NS32CG 16 chip, adding a fast
16- by 16-bit multiplier, a two-channel
DMA controller, three programmable
timers, and a BitBlt unit (for manipulat-
ing bit-map images).

The third new chip, the NS32GX320
High Performance Integrated System
Processor, is in some ways similar to
the NS32FX 16 but can perform all the
same functions concurrently. Itis
capable of acting as a Printer Command
Language or PostScript printer, scanner,
fax machine, modem, and voice
digitizer simultaneously. National
Semiconductorsees the NS32GX320
being used for very fast imaging page
printers, intelligent terminals, solid-state
voice mail, phone answering, and
faxing, as well as for integrating a
number of these functions into a single
unit. National Semiconductorsaysthat a
laser printer controlled with this chip
will operate from six to 10 times faster
than Apple’s LaserWriter INTX.

National Semiconductor officials say
that a PC board, about half-slot size,
builtusing the NS32GX320 could
deliver PostScript hard copy, PostScript
visual display, graphical output, data
transfer, and voice recording.

The new chips are scheduled to be
available in the fourth quarter.

—Owen Linderholm

TELL US WHAT YOU’RE UP TO. BYTE readers are often our best source of
inside information. If you, your company, or your research group is working on a
newtechnology or developing products thatwill significantly affect microcomputers
and the way people work with them, we'd like to hear about it. Phone the BYTE
news department at (603)924-9281. Or send afax 10 (603)924-2550. Or write to
us at One Phoenix Mill Lane, Peterborough, NH 03458. Or send E-mail to
“microbytes” on BIX orto “BYTE" on MCI Mail. An electronic version of
Microbytes, offering a wider variety of computer-related news on a daily basis, is

available on BIX.



d I I t access times. A unique, single-piece
know us eve op qua I yfolded optics scanning head to improve
scanner image quality and reliability. And
compary. Ima es In some laser scanning technology that’s the heart
We've of several of today’s popular laser printers.
been creating Now, we have our own line of peripherals.
quality images new p aces ° Including a desktop scanner, a continuous-feed

for a long time. laser printer, an optical disk sub-system and bar-
But you may not associate us with peripherals. The code readers. So when you need peripherals, remem-
fact is, for years we’ve been supplying components ber the company with 70 years of experience in

for printers, scanners and optical disks. As well developing quality images. Pentax Technologies.

as copiers and fax machines. 100 Technology Drive,

Our expertise stems from 70 years of design in Broomfield, CO 80021. pE NTAx
optics and electronics. Plus recent innovations such Phone 303-460-1600.
as a split-head design in optical disk drives for faster ~FAX 303-460-1628. TECHNOLOGIES
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DELL POSTS
IMPRESSIVE

NUMBERS
FOR SECOND

QUARTER.

Dell introduces yet another feature designed for total customer satisfaction.

Lower prices.

You'll be able to save up to $1,000 on complete Dell Systems.” As usual, each and every

award-winning Dell System is painstakingly engineered. Burned-in as

| NOW SAVE
UP TO $1,000 a complete system unit. And inspected over and over before it arrives
‘ D}S}It] STYI_SI'IIE'SE}IEMS on your desk.
l Plus you'll receive all the service and support from the company

that won the PC Week Customer Satisfaction poll for personal computers six times running. At

no extra charge. TO ORDER, CALL NOW/

That means toll-free technical support direct from the 800-283-1 | 70

manufacturer. Next-day deskside service provided by the Xerox IN CANADA, CALL 800.387.5751

FOR NETWORKING/UNIX* INFO

800-678-UNIX

HOURS: 7 AM-7 PM CT M-F 9 AM-2 PM CT ON SAT.

Corporation” A 30-day money back guarantee. As well asa

one-year limited warranty.

Call us now.

With all this great service and these great prices, take advantage of the systems that are the

DELL

best deal in the market.

COMPUTER
CORPORATION

ABOVE AND BEYOND THE CALL



The Dell System® 210 12.5 MHz 286 Now Only Save

20 MB VGA Monochrome System $1,649 $100
40 MB VGA Color Plus System $2,149 $100
12149 40 MB Super VGA Color System (800 x 600) $2,249 $100
80 MB Super VGA Color System (800 x 600) $2,449 $200

Prices listed include 1 MB of RAM* 100 MB hard dnive configurations also available.

The Dell System 316SX 16 MHz 386" SX Now Only Save
20 MB VGA Monochrome System $1,949 $100
40 MB VGA Color Plus System $2,449 $100
40 MB Super VGA Color System (800 x 600) $2,549 $100
80 MB Super VGA Color System (800 x 600) $2,749 $200

Prices listed include | MB of RAM* 100 and 190 MB hard drive configrations also available.

The Dell System 316LT 16 MHz 386SX Now Only Save
20 MB, ]l MBRAM $3,199 $300
40 MB, | MBRAM $3,499 $300
20 MB, 2 MBRAM $3,399 $300
40 MB, 2 MBRAM $3,699 $300
The New Dell System 320LX 20 MHz 386SX Now Only Save
40 MB VGA Monochrome System $2,599 $300
40 MB VGA Color Plus System $2,899 $300
80 MB Super VGA Color System (800 x 600) $3,199 $400
100 MB Super VGA Color System (800 x 600) $3,399 $500

Prices listed include | MB of RAM 190, 330 and 650 MB hard drive configurations also available.

The Dell System 310 20 MHz 386 Now Only Save
".T.7 40MB VGA Monochrome System $2,999 $500
_33 80 MB VGA Color Plus System $3,499 $600
(YT 80 MB Super VGA Color System (800 x 600) $3,599 $600

~ 190MB Super VGA Color System (800 x 600) $4,099 $800

Prices listed include | MR of RAM* 100, 330 and 650 MB hard drive configurations also available.

The Dell System 325 25 MHz 386 Now Only Save
40 MB VGA Monochrome System $3,999 $600
e 80 MB VGA Color Plus System $4,499 $700
{exl 190 MB Super VGA Color System (800 x 600) $5,099 $900
330 MB Super VGA Color System (800 x 600) $5,899 $1,000

Prices listed include 4 MB of RAM* 100and 650 MB hard drive configurations and 1 MB memory
configurations also available.

The New Dell System 425E™ 25 MHz i486 ™ EISA Now Only Save
80 MB VGA Monochrome System $7,899 —
190 MB VGA Color Plus System $8,699 $300
330 MB Super VGA Color System (800 x 600) $9,599 $300
650 MB Super VGA Color System (800 x 600) $10,799 $300

Prices histed include 4 MB of RAM* 100 MB hard dewe configurations also available.

The Dell System 425E is a Class A device sold for use in ial envi Iy

- k Enh ‘Within the first megabyte of memory, 128 KB (316SX., 316LT and 210) or 384 KB (320LX.
DELL CUSTOM CONFIGURES 310,325 and 425E) of memory i 1 Can be optionally disabled on 3168X and 210. Alf hongraphed wh apeunal extras. Al )

wse by subect s
EVERY SYSTEM. ONLY SAMPLE change without notice. Dell canut be resp hy.or phy hetl by Leasing Grou. Inc. InCanad 4 ¢ cary. DELL SYSTEM dtrademark and Delland
CONFIGURATIONS SHOWN. $25E are traudermarks ot Dell Compurer Compuoration 1486 and 386 arc erademarks of lneel Corpuratun, UNIX 12 J trademark ot AT&T 10 the Unted duhet cuuneres. Other teademarks and mrade namen are wsed
- wentity the enttees cluming the marks and names or therr prxducte. Detl Computer Corpuoratan dicLaims any propeetary incerest 1n trademarks and trade names other than kcown. -Onesite service
S 5 = N ADCODE 11EHO
LEASING' PLANS AVAILABLE. man e wvarlable i certain kacatwns. Shapprrg and applicable sale tax are rot inchaked. For d Dell's 3oy Toal araree, himwed 1 Xer i
¢ . Contru, please wirte o Dell Computer Corpureatn i, 9505 Acboorctum Buulesand, Austin, Texas 78759-7299, ATTN Whtraney ©199 Dell Computer Corp carmon. All rches reserved.
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LETTERS

More Assembly Flirts

I enjoyed reading Hugh Kenner’s piece
on theuse of assembly language in that
“critical 5 percent” of code to produce a
dramatic improvement (“Flirting with
Assembly,” April). There is no question
that machine language (especially in-
line code, as supported by Turbo and
other compilers) can produce a dramatic
speedup when the code produced by the
compiler is redundant or inefficient.
Often a compiler generates subroutine
calls and uses complex addressing; in
such cases, in-line code tailored to the
specific problem speeds things up im-
pressively.

The downside of this methodology is
that the resulting program becomes un-
readable and unmodifiable except by the
original programmer (and then only for a
month or so, until he or she forgets the
details of the clever stunts required to
make things work). It is better for all
concerned to treat assembly language
programming as a last resort.

I have never published anything as
widely read and highly regarded as The
Mythical Man-Month, but 1 estimate that
replacing from 1 percent to 5 percent of
the high-level language code with smart-
er algorithms is, in fact, the best fix for
any speed problem. Only after the algo-
rithms are shown analytically to be near-
ly optimal should one resort to assembly
language.

Obviously, the optimality of any par-
ticular piece of code is an important con-
sideration only if it is, in fact, a bottle-
neck in the execution of the software
considered as a whole. For example, I/0
operations often dictate the minimum
running time, and they frequently resist
speedup. Strictly compute-bound opera-
tions may proceed one or two orders of
magnitude faster than 1/0, and speeding
them up may well prove to be a waste of
effort.

Donald Girod
Buffalo, NY

Concerning Hugh Kenner’s “Flirting
with Assembly,™ it is true that by replac-
ing all the

CMP ES:BYTE PTR [DI],XXX
;"XXX" stands for anything

statements with
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MOV CH,ES:BYTE PTR [DI]

before doing the comparisons with

CMP CH,'0'
JB SPP ; SPP is used as

; address instead of
CMP CH, '9' ; SP, since SP is

; the stack pointer
; reglister

will make the coding smaller and faster
without using any more registers. Re-
placing the register CH with AL will im-
prove it, as will the use of the LOOP
instruction.

However, the real point to be made is
that Kenner did not have to hand-code it.
DEBUG.COM, which comes free with
every DOS, has a simple assembler that
could have calculated the jumps and gen-

WE WANT TO HEAR FROM YOU, Please
double-space your letter on one side of the
page and include your name and address.
Letters two pages in length or under have a
better chance of being published in their en-
tirety. Address correspondence to Letters
Editor, BYTE, One Phoenix Mill Lane, Pe-
terborough, NH 03458.

Your letter will be read, but because of the
large volume of mail we receive, we cannot
guarantee publication. We also reserve the
right to edit letters. It takes about four months
JSfrom the time we receive a letter until we pub-
lish it.

erated everything in hexadecimal. If
Kenner had just redirected the output to a
file, he wouldn’t have even had to type
the hexadecimals.

I commend Kenner’s efforts, but can’t
you editors at BYTE find someone who is
more experienced at explaining assem-
bly? BYTE is not a computer magazine
for novices, so the marginal quality of
presentations in this article does not do
justice to the otherwise fine articles in
your magazine. I can explain assembly
better, or even edit it better. And that’s
not boasting.

Dr. Masaaki Sawada
Montreal, Quebec, Canada

Donald Girod is quite correct about the
Jfeasibility of speeding things up via better
data structures. But [ don't understand
what he means by “‘unreadable and un-
modifiable except by the original pro-
grammer.” As I see it, I've now got fast
self-contained assembly language DE-
CAP, DEPUNCT, and MATCH routines
Jor reuse in all manner of other projects;
but a data structure revision would be
confined to the program it revised. And
Dr. Sawada errs in supposing that I was
trying to explain assembly language. I
was showing how, by borrowing from
published code, you can sometimes co-
opt more than you understand.

—Hugh Kenner

“Look and Feel” Author Responds

I enjoyed Hugh Kenner’s review of my
book—or, more correctly, his rumina-
tions after reading my book—in the April
Print Queue, but I would like to offer a
few responsive comments.

While programmers create artificial
realities every day, they live in the real
world, and in the real world people’s
rights and obligations vis-a-vis one an-
other must occasionally be sorted out.
Rarely is that sorting-out process gov-
erned by black-and-white ground rules.
The programming community should
not expect the respective rights and obli-
gations of the software innovator and the
software clone to be any more clearly
stated than they are for playwrights.

The good news, however, is that the
programming community can expect the
rights and obligations of software inno-
vators to be as clearly stated as they are

continued



Great Moments in C-Programmer History

On the third day, He ufenttfm{ the needfor an advanced productivity tool.

If you're feeling overwhelmed by im-
possible deadlines, don’t despair.
Vermont Views™ 2.0 combines a menu-
driven screen designer with a C library of
over 550 functions to combat program-
ming stress.

Have Fun Again

With Vermont Views, you'll visually create
user interfaces in a fraction of the time
required to code them. Include pull-down
menus, window-based data-entry forms with
tickertape and memo fields, scrollable re-
gions, choice lists, context-sensitive help,
and other state-of-the-art features. Quickly
create and refine operational prototypes. Use
DOS graphics without GUI hassles.
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You'll enjoy interactive development
without the limitations of 4GL's. When the
extensive capabilities of Vermont Views don't
meet special needs, attach your own process-
ing functions to menus, forms, fields, and
keys. We've designed it so you won't run into

dead ends.

A Better CASE

Rapid prototyping is the latest CASE tech-
nology. But, with most systems, you must
throw the prototype away when coding
begins. With Vermont Views, the prototype
becomes the application. Menus and data-en-
try forms are usable in the final appli-
cation without change. Names of functions
for retrieving, processing, and storing data
can be specified as the prototype is created.
Notes can be attached to forms and fields to
help you complete and document the appli-
cation. Vermont Views objects are checked
for validity when created, so integration and
testing go more quickly.

Easy Graphics

Vermont Views GraphEx™ makes it easy
to enhance your DOS applications with
graphics. All Vermont Views windows, menus
and forms work in CGA, EGA, VGA, and
Hercules graphics modes. Use your favorite
graphics package to create charts, graphs,
and other images to accompany text displays.
Pop-up, overlap, and restore graphics and
text windows.

Free Test Drive

Try a working copy of Vermont Views designer
for free. Ask for our Test Drive Kit.
Call 800-848-1248
Fax 802-848-3502
Please Mention “041”

A Universal Solution

Create a single interface and port it among
PCDOS, 05/2, gu v
UNIX XENIX, and

VMS. Use Vermont v I E ws
Views with any

database that has T % )
a C-language interface (most do). Create
interfaces for any roman-based language.
Develop safely on networks with our form-

locking version. Truly a universal solution for
your interface development needs.

Sweet Music

“This is the most complete, easiest to use screen
package I have ever seen...”  —Jim Darragh,

Commercial Logic, Inc.
“At arecent field staff meeting, we were able to get
a consensus. .. using the Designer on a big screen
TV. Changes can be posted real-time and a func-
tioning prototype results... The form designer is
GREAT.” —Randy Jones, Beta Tester

No-limit Trial
Reduce stress by calling 800-848-1248 and

ordering Vermont Views now. There is no risk.
You can return it for a full refund — anytime.

Vermont
Creative
Software

Pinnacle Meadows, Richford, VT 05476
Phone: 802-848-7731 Telex: 510-601-4160
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LETTERS

for playwrights and for other authors of
traditional copyright-protected works.
Indeed, the great benefit of copyright
protection for computer programs is that
it subjects the rights and obligations of
program authors to being sorted out
under a framework that is a well-under-
stood part of the society in which we
live. That framework is not yet well-
understood by many programmers, per-
haps, but then that’s why I wrote Soft-
ware, Copyright, and Competition.

In one respect, Kenner’s piece is part
of the problem. Drawing an analogy be-
tween user interfaces and gear-shift pat-
terns and dashboards throws the “look
and feel” issue into a hardware context,
where it does not belong. User interfaces
are not like gear-shift patterns and dash-
boards. They are more like the conversa-
tion between Hamlet and his two friends,
alluded to by Kenner: a predetermined
dialogue, written in advance to be played
out anywhere, at any time, but only ac-
cording to the prescribed script. That
users want to learn that script only once
is no more surprising than that actors do
not want their lines to change with each
performance. It is certainly not an argu-
ment, though, for freezing the technol-
ogy at today’s levels by allowing unre-
strained duplication. One universal truth
about user interfaces is that they are not
as good as they should be, and we should
be encouraging innovation, not a form of
expropriation.

Anthony L. Clapes
White Plains, NY

Hardware (the gearbox) is what you can
handle; software (the H-pattern) is what
you think your way into. So user inter-
faces are like gear-shift patterns: They're
what you get used to, never mind what
hunks of iron are doing down under the
floor. For you, ‘“‘encouraging innova-
tion” would force every car manufac-
turer 1o establish a different pattern, lest
the inventor of the H-pattern sue him for
pursuing “‘a form of expropriation.”
—Hugh Kenner

C Browser for 6.0

1 read Jon Udell’s Short Take on Micro-
soft C 6.0 (March) with great interest.
However, I would like to point out that
Sbrowse, our fully interactive source
code browser, has been available since
last year and does not have the major de-
fect that Udell complained of; it works
on compiled, uncompiled, or even un-
compilable code, as well as on program
fragments and complete programs. It
works not only with C, but also with
C++, Lex, and YACC. It works under
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DOS, Unix, Xenix, AIX, Ultrix, and
HP-UX. And it integrates with any editor
you’re fond of using.
Ann Winter
Marketing Manager
Paul Siegel Computer Enterprises, Inc.
Port Jefferson, NY

Benchmark Silliness

The art of benchmarking marches on!
Apropos of your groundbreaking BYTE
On-Going Utility in Space (BOGUS) test
suite (Stop Bit, April), I would like to in-
form you and the BYTE readership of a
benchmark suite that I have just com-
pleted.

My extensive research has determined
that the usual Whetstones, Dhrystones,
and Rhealstones are simply not suitable
metrics in many situations. My new suite
is designed to test embedded micropro-
cessors in automotive applications, and it
generates statistics called Rholling-
stones. The suite is currently optimized
for vehicles with steel wheels. Other ver-
sions will be available “real soon now.”

Barry Cohen
Brooklyn, NY

Attention, VGA Shoppers

Regarding the excellent article by Stan-
ford Diehl and Howard Eglowstein (“A
VGA on Every Desk,” March), I have
only this to say: Come on, fellows, give
us a break.

I have been wanting to buy a monitor,
so0, armed with your recommendations, I
began looking for the best place to make
the purchase. Based on my search, I con-
cluded that the best monitors are not even
sold in this country.

To find the Mitsubishi XC1429CH
and the Tatung CM-1296, I checked
every advertisement in BYTE and other
computer magazines without success.
Several mail-order firms sold Mitsubishi
monitors, but not that model. None sold
Tatung monitors. I even tried phoning
the toll-free number you listed for Ta-
tung, but it had been disconnected.
Where can I buy the two best monitors?

Frank M. Loos
Libertyville, IL

Mitsubishi’s customer-support staff will
provide names and telephone numbers of
dealers’ selling the XC1429CH in your
area. Dial the main number, listed in the
Product Focus, or reach customer sup-
port directly by dialing (213) 217-5732.
Mitsubishi does not have a toll-free
number.

The toll-free number that we listed for
Tatung has indeed been disconnected, but
readers can locate dealers by calling

(800) 829-2850 or the main number
listed in the Product Focus. A call to
Laser Computer at the number that we
listed will put readers in touch with an op-
erator who can locate dealers of the Laser
6448. Laser Computer does not have a
toll-free number, but, fortunately for
you, you and Laser Computer are within
the same area code.—Stanford Diehl

I enjoyed “A VGA on Every Desk” im-
mensely. It could not have come at a more
perfect time. I was in the market to buy
my first VGA monitor. The BYTE Lab’s
preciseness regarding |detail is what com-
puter engineers like me are looking for.
With the never-ending flow of VGA mon-
itors, we need all the information we can
get. This is almost an impossible task,
because most of us cannot afford a lab
with all the test equipment required to
analyze monitors.

There appears to be a conflict in fig-
ure 1 of the review, however. Diehl and
Eglowstein state thatithe Quimax DM-
3114 and the AST ASTCVGA posted the
best convergence, but the figure shows
that the Quimax and the CTX CVG-5432
have the best convergence. Which is
correct? 1

Gerald L. Penhollow
Largo, FL

Unfortunately, the caption incorrectly
identified the leaders in convergence pre-
cision. The CTX CVG-5432 was, in fact,
second only to the Quimax DM-3114, as
shown in the bar graph.—Stanford Diehl

The authors of “A VGA on Every Desk”
seem to have confuseﬁi pixels with phos-
phor dots. The article also suffers from
confusion between the monitor and the
display adapter, and between the format
of the adapter and the resolution of the
monitor. |

The electron beams in a CRT are di-
rected by the deflection yoke coils,
which are driven by the horizontal and
vertical oscillators. These oscillators are
controlled by the synchronization signals
from the display adapter. The electron
beam draws lines across the face of the
tube. It is only the modulation of the
video signals by the display adapter that
divides this line into pixels.

The article states, “If a monitor has
fewer than 640 groups of RGB dots, a
pixel will span morelthan one physical
group, giving a grainy appearance. Gen-
erally, the closer together the phosphor
dots are, the better the display.”

These two sentences contradict each
other. The smaller Tc dot pitch, the

continued

|



The backup system that makes

other backup systems obsolete.

COREtape Light will back up a
server from a workstation as well as
a workstation’s own local hard disk.
Now that's flexibiliry!

Based on our award-

winning COREfast.
—— Twice winner of

i | i1 thecoveted PC

- Magazine Fditors’

il Choice Award
m COREfust was
EDITORS| enhanced especially

CHOICE | for COREtape Light.

“With an unbeatable
price, flexible and easy
to use software...this

COREtape Light. The industry’s most reliable 3.5" tape | newcomer has a good
backup. Stores 40 to 300+ megabytes — only $545 list! | Shotat making 40MB

tape obsolete.
= — —— ——— —— | ROBERT KENDALL
PC MAGAZINE 12.26.89

What it is.

Available in external as well as intemal .
models, COREtape Light uses standard 40 You decide — then see your dealer today!
to 120 MB DC2000 series 3.5" tape
cartridges. Typically, 300 MB or more can COREtape CMS Mountain  Irwin Maynard
be backed up with compression onto one Light JUMBO  8000Plus 2080 Cartridge
120 MB tape. == 1

In compressed mode, effective speed Interface QIC80 QIC40 QIC-80 IRWIN QIC02
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Distributed by...
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more RGB groups a pixel will span. If the
pixel spans less than one group, the color
resolution will be less than the pixel for-
mat, and small details and characters
will vary in color. The phosphor dots
are, by definition, the grain. The smaller
the dot pitch, the less grainy the appear-
ance. To be technical, the dot pitch is the
distance between the centers of the dots.
Misconvergence is the failure of the
red, green, and blue images to be in per-
fect registration ( just like the color pic-
tures in a magazine). The dots are ar-
ranged in hex packing, as follows:

RGBRGBRGBRGBRGBRG
BRGBRGBRGBRGBRGB

RGBRGBRGBRGBRGBRG
BRGBRGBRGBRGBRGB

As a result, it is impossible for the round
beam to hit just three dots. For the same
reason, there are no “adjacent groups.”
Note that the in-line tubes use exactly the
same pattern and that the beam is still
round in the in-line tube.

There are no dots that correspond to a
pixel. If the electron beam fails to hit the
intended RGB dots properly, the tube is
defective, and convergence adjustments
will not help. Convergence is the align-
ment of the red, green, and blue images;
it has nothing to do with the phosphor
dots on the screen.

Where did the 34-MHz figure come
from? The IBM specifications list a pixel
time of 39.72 nanoseconds (25.18 MHz)
for the 640- by 480-pixel format. Since
the horizontal lirle resolution is one-half
the pixel rate, this corresponds to a fre-
quency of 12.59 MHz. (This bandwidth
would not be sufficient for the sharp dis-
play of characters.) Actually, the 720- by
400-pixel format has a higher frequency:
35.31 ns, 28.32 MHz, and 14.61 MHz,
respectively. That’s because this format
runs at 70 frames per second.

As stated in the footnote to the chart
on page 128, the scan rate of the VGA
standard is 31.5 kHz. VGA monitors do
not need to change their scan rates. CGA
display modes are simulated by doubling
the number of lines to 400. A resolution
of 640 by 400 pixels uses the same pixel
frequency as that of 640 by 480, but the
frame rate increases from 60 to 70 Hz.

The VGA standard has only two, not
three, vertical sync rates. However,
there are three different vertical formats:
350, 400, and 480 lines.

James Tyrer
Green Valley, AZ

You're right. In this case, more is less.
The sentence that you cited should read,
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“If a monitor has fewer than 640 groups
of RGB dots, a pixel will span less than
one physical group.” Change that one
word, and our next point follows logical-
ly: The closer together the phosphor dots,
the better the display.

When we explained convergence, we
used a reference figure of a single group
of RGB dots for simplification. The ac-
tual number of phosphor dots that the
beam illuminates depends on the moni-
tor’s dot-pitch specification. In any case,
if the beam does not hit the proper dots
precisely, you should retain the services
of a qualified technician. A technician
can make a number of adjustments to
correct the problem. If anything, we over-
simplified by grouping a set of possible
alignment problems under the term “mis-
convergence.”

The pixel terminology is debatable. We
referred to a pixel as one of the 640 dis-
crete points across the monitor. This divi-
sion is a function of the adapter card,
specified by the VGA standard to be 640.
Therefore, it is significant to note how
many phosphor dots reside within
1/640th of the horizontal line. After all,
that is the size that the pixel will be once
the adapter card divides the line. So, in
the end, the number of dots within
1/640th of the line is the number of dots
within each pixel. By calling the area a
pixel before the adapter card makes the
actual division, we may have jumped the
gun a bit, if you'll pardon the pun.

—Stanford Diehl

A Temperamental Computer

I hope “The Heart and Soul of a PC
Compatible” (April) was not an April
Fool joke. I purchased a DTK PEM 2500
Cache 386-25 motherboard with 5 mega-
bytes of 80-nanosecond RAM and a
64K-byte cache. My system also uses a
WD1006V-MM2 hard/floppy disk drive
controller, a Trident VGA1000 video
board with 512K bytes, an NEC 3-D
MultiSync monitor, 1.44-MB and 1.2-
MB Teac floppy disk drives, and a
Seagate 20-MB MFM hard disk drive.
No printer or other peripherals are at-
tached.

It will almost never run in the 25-MHz
setting. It is configured to switch speeds
with the software mode, but it usually
hangs when in the 25-MHz setting.
When I can get it to run in this setting, it
is really a screamer, but it will usually
only run in the simpiest of tasks. I have

tried two DOS versions with no change.
When I switch to the hardware method of
changing speeds, it’s even worse, and it
will not even boot in this mode most of
the time.

A call to DTK’s technical support in
Miami was of no help. The technicians
suggested that I change jumper W13
from 1-2 to 2-3, which slows the DMA
and I/O clock, but this didn’t help. The
staff could offer no other suggestions. I
suppose this is one of the penalties of set-
ting up one’s own machine, but this is my
fifth one over the past several years, and
the first real stumper.

T. L. Morgan
Land O’ Lakes, FL

When you use the phrases “almost never
run” and “‘usually only run,” it makes
me suspect that you have an intermittent
hardware problem. I suggest that you
completely disassemble your system and
take a close look at the motherboard.
Check the position of all the jumpers.
Specifically, look at the jumper that se-
lects whether you are using 256K-byte or
I-MB RAM chips. Then make sure that
all the chips, the RAM single in-line
packages, BIOS DIPs, and so on, are
firmly seated in their sockets. Move every
jumper slightly to ensure that they are
making good electrical contact. If possi-
ble, test your RAM chips in another
machine.

When you reassemble your system,
take special care to prevent the board
from shorting out to the case. Use nonme-
tallic washers or other insulating mate-
rial at all the mounting points. Make sure
that the connectors for the front panel
(e.g., reset and turbo switches, turbo and
hard disk drive LEDs) are connected
properly.

If the trouble continues, it’s probably a
bad chip on the motherboard. I would
continue to seek help from DTK technical
support. There is a DTK BBS at (818)
333-6548; you can see if other owners
have solved problems similar to yours.

—S. W.

A Slot Machine
I have an Acer 910 AT compatible with
two 1.2-megabyte floppy disk drives and
one 32-MB hard disk drive. Most of the
slots in my machine are used up with var-
ious add-on cards, such as a hard/floppy
disk drive controller, an ATI EGA Won-
der video board, a Deluxe Option Board,
a ScanMan interface card, a second par-
allel port, and an internal modem.
I'd like to further enhance my system
with a second external, removable hard
continued



NOW Certified To Run MS DOS, 0S/2, UNIX, XENIX

We Support You 100%!

4 30-day Money-back Guarantee

4 One-year Warranty Parts & Labor
4 24-Hour Parts Replacement

¢ Toll-free Technical Support

¢ Also Available:
On-site Service—NATIONWIDE
Extended Maintenance Contract
Corporate Leasing
Custom Configurations

Ask us about our
486/33 MHz EISA ExecuTower!

Call 1-800-331-1090 or
1-401-885-6697
Fax 1-401-884-0770

Digital Distributing, Inc.

20 Cavalier Dr., E. Greenwich, RI 02818

NEW

Standard Configuration Includes:
25 MHz Clock, Zero Wait Operation
4 MB 80ns RAM, expandable to 16 MB
8 KB Internal Cache Memory
(Optional 256 KB External Cache)
AMI BIOS
Super VGA Video Card 1024 x 768
Super High Res VGA 14" Color Monitor
1.2 MB 5% " Floppy
1.44 MB 3% " Micro Floppy
85 MB SCSI Hard Disk Drive
2 Serial, 1 Parallel Ports
200 Watt Power Supply
Microsoft Compatible Mouse
MS DOS 401
All Systems DELIVERED with
OS Installed, Configured and READY TO RUN!

$6,792 2w

Introductory Price for Complete Standard 486/25 MHz System*

* Removable drive and 20" color monitor shown are optional.
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Paradise®..

7 YEAH... X
THEY ALWAYS
HAVE THE
BEST PRICES!

1

ANOTHER CATALOG!
PROGRAMMER'S PARADISE
HAS THE ONLY ONE

| NEED!

We'll Beat The Competition's Advertised Prices!

LIST OURS

386 CONTROL PROGRAMS
DESQuiew 386 w/ QEMM 220 169
Microsott Windows 3.0 150 99

M/386 245 209
VM/ 386 MultiUser 895 839
VM/386 MultiUser Starter 365 339
386 DEVELOPMENT TOOLS
Lahey t 77L-EM/32 (w/ OS/386) 1090 979
Lattice € 386 (w/ extension) 895 715
MetaWare High C 386 H95 849
Novell C Network Compilar/386 995 799
Paradox/386 895 629
PC lint 386 239 189
Phar Lap 386 ASM/LINK 445 435
WATCOM C 8.0/386 Prof. 1295 1099
WAICOM C 8.0/386 Standard 495 719
ASSEMBLY LANGUAGE
Advantage Disassembler 295 79
ASMI low 99 89
MS Muacro Assembler 150 105
OP [ASM 150 129
Re:Source 150 129
Sourcer w/ Pre-Processor 170 139
SpontaneousAssembly 395 369
Turho Debugper & Tools 150 99
Visible Computer: 80286 100 89
BASIC COMPILERS
M5 BASIC Prot. Devel. System 405 349
Power Basic 129 89
QuickBASIC 99 69
True BASIC 100 69
BASIC LIBS/UTILITIES
dbA 1B 139 125
[Jial ogic 95 85
GraphPak 79 70
GraphPak Professional 149 125
P.D.Q. 129 115
ProBas 159 149
ProBas Toolkit 99 94
ProMath 99 94
OQBase and Quickscreen 149 125
QuickComm 149 135
QuickPak 79 70
QuickPak Protessional 169 149
QuickPak Scientific 79 70
QuickScreen 99 90
QuickWindows Advanced 149 125
C COMPILERS
C Network Compiler 695 559
Lattice C 6.0 250 189
Lattice C 286 (w/ extension) 495 395
Microsoft C 6.0 495 329
M5 QuickC 2.5 99 69
MS QuickC w/ QuickAssembler 199 139
Top Speed C Standard 199 179

Extended tdition 395 365

OS2 Protessional 495 445
Turbo € 2.0 99 69
WATCOM C 8.0 Professional 495 419
WATCOM C 8.0 Standard 395 335

LIST OURS

C++
C++/Views 495 419
NDP C++ 495 479
Turbo C++ 200 95
lurbo C ++ Professional 300 159
Zorntech C ++ Debugger 150 129
Zortech C ¢4 200 165

Developer's Edition 450 399
Zortech C++ Tools 150 129
Zortech € ++ Video Course 500 449
C-COMMUNICATIONS
Breakout I 99
C Asynch Manager 3.0 189 139
Essential Communications 329 299
Greenleat Comm. Library 359 289
CGreenleal ViewComm 399 319
SilverC omm C Async 1brary 249 209
View-232 189 149
C-FILE MANAGEMENT
AccSys tor dBASE or Peradox 395 335
Birieve 245 185
Btrieve for DOS 3.1 Nelworks 595 449
C-Index/ 1l 695 625
C-ISAM 225 209
Codebase IV 295 219
CQL w/ PASS 395 349
C-tree 395 315
dsC i 250 229
dBC Il Plus 500 439
db FILt Bundle 295 249
Issential B-Tree w/ source 198 149
FairCom Toolbox - Pror. Edition 1095 789
fairCom Toolbox - Spe ial 695 509
Informix Products CALL CALL
Xtrieve PLUS 595 459
C-GENERAL LIBRARIES
C TOOLS PLUS/6.0 109
¢ Utility Library 249 199
Greenleaf Functions 229 209
Greenleaf Superf unctions 299 239
Power Search 149 109
Turbo C 100LS/2.0 149 109
C SCREENS
Greenleaf DatawWindows 395 339
Hi-Screen XL 149 129
Panel Plus 495 395
Vermont Views 495 CALL
Vitamin € 225 169

VC Screen 149 115
C-UTILITIES/OTHER
Clear + 200 169
C Shroud 198 159
C-Terp 300 219
Code Runner 149 135
Heap I xpander 80 70
PC-lint 139 109
PCYACC Professional 495 469
PN #3 99 89
TimeSlicer 295 279

w/ source 1000 899

LIST OURS
CASE TOOLS
EasyCASE Plus 295 265
Professional Pack 395 355
COBOL LANGUAGE
Micro Focus:
CORBOW/2 w/ 1oolset 1800 1499
Personal COBOI 149 129
MS COBOL 900 629
Realia COBOI 995 849
SCREENIO 400 375
CODE GENERATORS
Logic Gem 99 89
Matrix Layout 2.0 200 169
dBASE Black Box 59 50
PRO-C 399 339
DATABASE DEVELOPMENT
Clarion 2.1 549
Chpper 5.0 795 519
Dala Junction Advanced 299 269
dBASE IV 795 489
di3f ast/PLUS 345 295
dGt 295 249
FlashTools! 89 79
Hipper 195 179
FoxPro 795 CALL
FUNCKYy Library 195 179
Magic PC 499 449
R&R Report \Writer 150 129
R&R C ode Generator 150 129
Say What?! 50 45
SilverC omm Library 2.0 189 165
Tom Rettig’s Library 100 80
UI2 Version Iwo 595 479
DEBUGGERS (DOS)
MuliiScope 179 135
OP1DEBUG 150 129
Periscope I/512k 595 475
Periscope I 175 125
Periscope 1l-x 145 105
Periscope IV/16, 25 MH7 CAll CALL
Sherlock 195 175
Turbo Debugger & fools 150 99
DOCUMENTING/
FLOWCHARTING
Clear+ 200 169
C-C learly 130 115
tlow Chartiog It 250 199
Interac tive Fasyflow 150 125
Paginate 100 79
Source Print 99 89
The Documentor 295 245
1ree Diagrammer 99 89
EDITORS
BRitt 3.0 199 CALL
tdix 195 165
EDT+ 295 275
tMACS 325 265
Epsilon 195 138
KEDI 4.0 150 125
MKS Vi 119 129
Mult tdit Professional 179 159
Norton Editor 75 59
SUICK Editor 195 175
Sage Proiessional Editor 295 249
w/ Mouse 395 335
SPE/PC 215 199
ViDIT PLUS 185 CALL
EMBEDDED SYSTEMS
tink & locdte ++ 195 329
link & Locate ++ txtended 479 395
Paradigm Locate 295 259
FORTRAN LANGUAGE
Gratmatic 135 119
Lahey F771 595 535
Lahev Personal | ORTRAN 77 99 89
MS FORTRAN 450 299
Plotmatic 135 119
RM/TORTRAN 595 499
WAITCOM FORTRAN 77/386 1095 CALL
GRAPHICS LIBRARIES
Baby Driver 50 199
Essentiil Graphics 399 349
Font lools 150 119
Font Window 125 109
Grat/Drve ’lus Developer's 299 269
GrapmC 5.0 395 319
Graphics-MINU 179 159
Duta Entry 99 89
1Data Entry w/ source 224 199
(,SS Graphics Devel. Toolkit 595 525
HALO 395 279
HALO Window Toolkit 595 419
lcon-1ooly/Plus 150 119
Menuet 325 259
Meta\Vindow 250 209
MuetaWindow Plus 325 289
PCX Efects 99 89
PCX Programmer’s Toolkit 195 175
PCX Text 149 135
Slate w/ graphics 148 415
Turbo Geometry Library 200 179

LIST OURS

LINKERS/LIBRARIANS
Plink86plus 495 395
Plink/t TO) 695 619
PolyLibrarian Il 149 135
.RTLink 295 265
RTLink/Plus 495 419
MODULA-2
LOGIECH Modula-2

Compiler Pack 99 75

Development System 249 199
TopSpecd Modula-2

B-Tree Toolkit 149 135

Communic ations 1oolkit 149 135

{xtended tdition 395 365

Standard tdition 199 179
0s/2 TOOLS
Hrief 199 CALL
CASE:PM for C 1495 1420
tpsilon 195 159
MS O5/2 Pres. Manager Softset 150 105
MS O5/2 Pres. Manager Toolkit 500 349
MultiScope for OS/2 149 345
PCYACC 695 625
Repository | xplorer 995 895
Smallalk/V PM 495 369
TopSpeed Modula-2 (05/2) 495 449
Vitamin ¢ {QS/2) 225 165
Zortech OS$/2 Compiler Upgrade 150 129
PASCAL LANGUAGE
Asynch PLUS 149 115
B-tree filer 125 109
MS QuickPASCAL 99 69
Object Protessional 150 109
Power Tools PLUS/5.0 149 109
fopas 75 67
Turbo Analvst 99 89
TurboMAGIC 199 179
turbu Pascal 5.5 150 105
Turbo Pascal 5.5 Professional 250 175
Turbo Plus 5.5 199 159
Turbo Professional 5.0 125 109
SMALLTALK
Smalltalk-80 (386) 595 535
Smalltali/V 100 85
Smalltalk/V 286 200 169
Smalltalk/V I'M 495 369
WINDOWS (MS) TOOLS
Actor 3.0 695 559
Asymetrix 1oolbook 395 CALL
Case:W 795 759
C-Talk/Views 450 375
dBFast/Windows 395 335
Dialogt oder 499 435
MS Windows Development Kit 500 349
MultuScope 1or Windows 379 289
Object Graphics 195 319
ProtoView 695 625
RfFlow 79 69
Whitewater Resource Toolkit 195 169
WindowsMAKER 595 535
Winlrieve 395 339
WNDX GUI Toolbox 499 449

NEW RELEASES
Matrix Layout 2.0

line of code! Combine text and
graphics with hypertext and object-
oriented programming. Produces
standalone EXE or source code in C,
BASIC, or PASCAL.

List: $200  Ours: $169

EasyCASE Plus

Easy-to-use and full-featured, yet
inexpensive CASt tool by Evergreen

diagram types and methods for
structured analysis, design and data
modeling.
List: $295  Ours: $265

Object Graphics

High-level, object-oriented graphics
library add-on to The Whitew ater
MS Windows. It includes com})lete
text, graphical shapes, scaling,
coordinate spaces and more.

List: $395 Ours: $319

Layout by Matrix Software allows you
to build programs from front ends to
complex applications-without writing a

CASE Tools. ts color graphic, mouse-
driven user interface supports several

Group's Actor Development System for

plalform-inderendcm support tor rich




ASK BYTE

disk drive (SyQuest Technology’s
SQ555, when it comes on the market in
IBM-compatible form), a second video
monitor for desktop publishing, perhaps
a CD-ROM drive, and an external 3%-
inch floppy disk drive. Since no manu-
facturer likes to use the first slot any-
way—the one nearest to the power source
(I wonder why?)—I"m fast running out of
available slots.

I inquired about an exterior expansion
chassis, but people tell me that there
“ain’t no such animal.” Delving back
into my old magazines, I found an ad
from PC Horizons in Santa Ana, Califor-
nia, for just such a chassis for $450, and I
distinctly remember another ad concern-
ing the Butler expansion chassis, but I
can’t find that one anymore.

I suppose that a lot of other people
have the same problem I do. Why doesn’t
anyone mention an external expansion
chassis as a possible solution, or doesn’t
it work properly? If it does, where can I
get a good one? It would help if you
would mention more fax numbers for
correspondence with your different ser-
vices from other countries.

Paul Verbinnen
Winksele, Belgium

You appear to be bucking the trend to-
ward smaller-footprint computers. There
are indeed expansion chassis available
Jor your AT. One source is Industrial
Computer Source (4837 Mercury St., San
Diego, CA 92111, (619) 279-0084, fax
(619) 541-1138). The company offers a
wide variety of chassis and computers
suitable for industrial or heavy-duty use.
Its 7600 Series of expansion chassis have
both 12- and 15-slot XT/AT passive back-
plane buses, interface cards, and their
own power supplies. This should give you
enough slots to go wild.—S. W.

Proper Ground

What is the proper ground for a personal
computer and its peripheral equipment?
Should the electrical circuit for the com-
puter equipment be grounded separately
from the rest of the building’s electrical
system?

On farms, electrical systems often
have a poor ground, and arc welders,
electric fence chargers, and large motors
share the same transformer with office
equipment. What effect would that have?

Bruce Roorda
Craig, MO

The type of equipment that you mention
could cause a host of problems for micro-
computers hooked into the same line. Arc
welders and motors, especially, are likely
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to generate potentially hazardous electri-
cal noise.

You need to electrically separate the
computer equipment from the heavy ma-
chinery at your site. An isolation trans-
former placed between the supply line
and your computers is the proper device
Jor this task. The transformer offers two
benefits: It eliminates common-mode
(neutral to ground) noise and cuts off
high-frequency normal-mode (line to
neutral) noise.

Isolation transformers are included in
power-line conditioners, which also con-
tain filter capacitors and metal-oxide va-
ristors for additional normal-mode pro-
tection. You may want to shop around for
a line conditioner to keep your equipment
and data secure. For additional informa-
tion, see “PC Power, Part 1: Power Pro-
tection” (October 1988 BYTE).—S. A.

Library in Your Pocket
Is there a directory of low-cost CD-
ROMs? How can I obtain a list of possi-
ble applications for use at an elementary
school?
Bob Kammer
Ledyard, CT

Contact the Bureau of Electronic Pub-
lishing (P.O. Box 43131, Upper Mont-

clair, NJ 07043, (201) 746-3031) and re-
quest its latest catalog of CD-ROM titles.

The list is quite extensive, and the cost of
a given CD-ROM depends on the infor-
mation it carries. Some of the CD-ROMs
of public domain applications and data
cost only $99.—R. G.

IBM-Compatible Security
In regard to the security software Em-
power I and II for the Macintosh (What’s
New Regional, April), does the same
company offer similar software for the
PC? Do any other companies offer such
security software for PCs? My goals are
to keep anyone from accessing my hard
disk, to keep anyone from bypassing or
terminating a batch file in operation, and
to keep people from accessing hard disk
files even if they boot from drive A (the
floppy disk).

Amadeo M. Leira

Mamaroneck, NY

Magna Corp. does not make a PC version
of Empower. Two products come to mind
that would probably meet your require-
ments: PC Watchman (Harcom Security
Systems Corp., 130 William St., New
York, NY 10038, (212) 766-1802) and
PC/DACS (Pyramid Development Corp.,
20 Hurlbut St., West Hartford, CT
06110, (203) 953-9832). Both install di-

rectly on the hard disk drive, and after
you enter your user name and password,
the system grants you access to specific
applications and subdirectories.

You or a system administrator decides
who can access what information. Flop-
py disk drive boot protection comes from
the software’s cleverly modifying the
standard partition table so as to fool a
bootable DOS disk into thinking that you
no longer have a hard disk drive.—H. E.

Around the World
I would like to know more about Tymnet
and how to access the network in Europe.
Could you print an address, fax number,
or telex number so that I can get in touch
with Tymnet myself? Also, could you
please tell me more about BIX?
D. Lockey
Ugchelen, The Netherlands

You should be able to find out what sort of
direct support Tymnet provides in The
Netherlands by contacting BT Tymnet's
Benelux Support Center in The Hague;
the phone number is (31) 703-820-044.

If that route doesn’t work, you could
access Tymnet via Datanet-1, run by
PTT-Telecom-BV. It can be reached
through Telematics Systems and Services
(P.O. Box 30150, 2500 GD’s Graven-
hage, The Netherlands).

Finally, if you want to know more
.about BIX, you'll find what you're look-
ling for in any recent issue of BYTE. Just
check the reader service box for the BIX
listings in the table of contents.—R. G.

FIXES

¢ The correct prices for the Amiga 3000
(“Commodore Sets Course for Multi-
media,” May) are $3299 for the 16-MHz
version and $3999 for the 25-MHz ver-
sion. Both models come with a 40-MB
hard disk drive.

® The AST Premium 386/33 that was
covered in ““The Fast Keep Getting
Faster” (May) had a 300-MB hard disk
drive.

® The cumulative Unix benchmark in-
dex for the Personal Iris Turbo worksta-
tion (‘‘Personal Iris: The Dream
Maker,” July) should be 14.2.

* HanZon Data, whose PostScript con-
troller BYTE reviewed in the June issue
(“Fast Fonts: PostScript Gets Turbo-
charged’’) has gone out of business.

¢ In the article “Consortia: High-Tech
Co-ops” (June), photos 1 and 3 were in-
advertently switched. ®



Guaranteed Best Prices!

FAXcetera

Want more product information
on the items in the gold box to
the right? Try FAXcetera!!
Just pick up your FAX phone
and dial 201-389-8173.
Enter the FAX cetera product
code listed below each product
description—information will be
faxed back to you instantly!

LIST OURS
XENIX/UNIX
Epsilon 195 169
Interactive 386/ix Complete 1239 929
Interactive 386/ix Comp. MU 1735 1299
Interactive (All other products) CALL CALL
LPI-BASIC 695 569
LPI-COBOL 1495 1199
LPI-FORTRAN 995 799
MKS RCS 395 335
MKS Trilogy 19 105
SCO 286 Complete 1495 1195
SCO 386 Complete 1595 1275
SCO (All other products) “ALL CALL
VEDIT PLUS 285 249
ADDITIONAL PRODUCTS
APL*PLUS 695 549
Dan Bricklin's Demo Il 199 159
IntegrAda 795 715
Janus Ada/Compiler System 360 319
Lattice RPG 1600 1285
Meridian AdaStudent 50 45
Meridian Ada Developer's Kit 1095 985
MKS AWK 99 85
Personal Rexx 150 139
Softprobe 86/TX 395 CALL

APPLICATION SOFTWARE

COMMUNICATIONS

BLAST 1) 250 225
Carbon Copy Plus 199 129
Laplink 1 150 99
PC Anywhere It 145 99
Procomm Plus 99 59
SideTalk 120 90
DESKTOP PUBLISHlNC

Adobe Products ALL CALL
Corel Draw! 595 399
Gem Desktop Publisher 299 183
HALO DPE 195 139
Lattice HighStyle 375 319
MKS SQPS 495 479
PageMaker 795 509
Ventura Publisher 895 525
MATHEMATICS

Derive 200 179
MathCAD 495 315
Mathematica 386 695 625
SCIENCE & ENGINEERING
AutoCAD Release 10 3000 CALL
AutoSketch 150 95
ChiWriter 150 129
Control System Toolbox 495 375
CSS 495 469
DADISP 895 759
Design CAD 3-D 400 292

/" Our Guarantee... \

Products listed here are backed
by the following guarantee*:
Should you see one of these
products listed at a lower
price in another ad in this
magazine, CALL US!
We'll beat the price, and still
offer our same quality
service and support.

Terms of Offer:

¢ Offer good through August 31, 1990
« Applicable to pricing on current versions
of software listed; Aug. issue prices only.
. Offer does not apply towards obvious
errors in competitors' ads.

* Subject to same terms and condilions./

LIST OURS
SCIENCE & ENGINEERING
(continued
Drafix Windows CAD 695 CALL
EXACT 475 380
Generic CADD Level 3 350 289
LABTECH Acquire 195 179
LABTECH Notebook 995 779
MICRO-CAP IlI 1495 1269
Orcad PCB 1495 CALL
PC TEX 249 229
SCHEMA [1+ 495 449
STATGRAPHICS 895 586
Tango PCB Series It 595 559
TECH*GRAPH*PAD 395 319
iR 595 479
SPREADSHEETS
Lotus 1-2-3 Release 3.0 595 389
Microsoft Excel 495 319
Quattro Professional 495 329
SuperCalc5 495 319
UTILITIES
386 MAX Professional 129 115
above DISC 119 84
DOS Partner 99 89
Dr. Switch DeveloperPak 99 89
FASTBACK Plus 189 109
HeadRoom 2.0 130 109
Help Build 249 179
MACE 1990 149 129
Magellan 195 CALL
Memory Mate 70 47
MKS Toolkit 249 199
Move'em 89 79
Norton Commander 149 98
Norton Utilities 100 65
Norton Utilities Advanced 150 99
PC Tools Deluxe 149 95
Pizazz Plus 149 79
SitBack 99 90
Software Carousel 90 72
SpinRite 1l 89 75
XTreePro Gold 129 109
WORD PROCESSING
Ami 199 129
Microsoft Word for Windows 450 279
WordPerfect 5.1 495 CALL
SOFTWARE FOR SUN
WORKSTATIONS
Basmark QuickBASIC CALL
C Programmer's Toolbox/ Sun 495 449
Edix 425 339
EMACS for Sun 395 369
Eroff CALL CALL
Informix CALL CALL
Lotus 1-2-3 for Sun 695 CALL
Lotus 1-2-3 for Sun Server 995 CALL
Lotus 1-2-3 for Sun Node 495 CALL
Mathematica for Sun CALL CALL
MetaWare High C 895 849
NeuralWorks Professional 1t 4095 CALL
Panel Plus {(Sun 3) 1595 1355
WordPerfect for Sun 495 CALL

Programmer's Policies

Phone Orders

Hours 8:30 AM-7 PM EST. We accept

MC,Visa, AMEX. Domestic shipments,

Elease add $5 per item for Shl?lng/
andling by UPS ground. For domestic

COD shipments, please add $3. Rush

service available.

Mail or FAX Orders
POs are welcome. Please include
phone number.

International Service
Phone number required with ord
Call or FAX for additional |nformat|on

Dealers and Corporate Accounts
Call for information.

Unbeatable Prices

We'll beat the competition's advertised
prices. Prices subject to change
without notice.

Return Policy
30 days. Due to copyright laws, we

cannot take back software with the disk

seal broken unless authorized by the
manufacturer. Returned product must
include R.A. number.

(800)
445-7899

WATCOM C8.0/386

WATCOM C8.0/386 is a 100% ANSI C optimizing compiler and run-time
library for the Intel 80386 architecture generating applications for 32-bit
geotecl mode. With C8.0/386, you can go
yond the 640K DOS limit when porting
existing software or developing new applica-
tions. Importantly, library and source code
compatibility with Microsoft C simplifies many
porting projects. Significant features include:
protected mode version of the compiler; VIDEO
full-screen source-level debugger; Microsoft
library and source compatibility; execution
Fruiller high-performance linker; graphics
brary
Standard List: $895  Owurs: $719
Professional  List: $1295 Ours: $1099

WATg QEFH FAX cetera #1683-0001
HALO Window Toolkit: . Windowing Alternative

The HALO Window Toolkit is a graphical user interface tool that speeds
development of graphics and imaging applications.

* [xtensive memory management faclluy
detects and uses mlemar extend

expanded and disk memory as needed

Includes HALO graphics toolkit

Supports wide variety of graphics displays

(including high resolution), imaging devices,

printers and scanners

« Time-saver for Microsoft C Programmers

¢ Provides a source code compatible develop-
ment path to target both the DOS and 0S/2

r— MEDIA : operating environments
CYBERNETICS List: $595  Ours: $419
FAXceteru #1045-0005
.RTLink/Plus

RTLink/Plus is the premier linker for professional
developers. Large programs run in 30-70% less
memory. Full CodeView support.

NEW! Dynamic-data overlays.

NEW!  0$/2 for DOS developing.

Smart Overlay Caching. Built-in performance
analyzer. PC WEEK survey: .RTLink/Plus is the

BEST.

List: $495 Ours: $419
FAX ceters #1987-0002

Pocket Soft, Inc.

ATTENTION CORPORATE CUSTOMERS,
Call Your Corporate Hotline
(800) 422-6507

« Select from over 4,500 titles—and we special order too!

» Get quick delivery at great prices on Microsoft, Borland,
Lotus...etc. (We buy software directly from all the major
publishers, and keep plenty of stock on hand.)

« Ask about volume purchase agreements, contracts, and

personally assigned inside and outside sales representatives
(CORSOFT Division).

international:
Customer Service: 201-389-9229
Fax: 201-389-9227

1-800-445 7899

1163 Shrewsbury Ave,

201-389-9228 Corporate: 800-422-6507
Canada: 800-445-7899

FAXcetera: 201-389-8173
Call or Write for Latest Free Catalog!

OAAMNS

‘nn,

A Division of Voyager Software Cor
, Shrewsbury, NJ

7702 %




BORLAND Summer Sale is On!

Turbo C++ and Turbo C++ Professional are the
hottest new products this summer-and
Programmer's Paradise has super introductory
prices! We've filled the beach house with these
and other outstanding products from Borland.
Order today while our summer supplies last!

Borland Product Line

LIST OURS
Eureka: The Solver 167 117
Paradox 3.01 725 509
Paradox Network Pack 3.0 995 697
Paradox 386 895 625
Paradox Engine (C version) 495 349
Quattro Professional 495 329
Reflex 2.0 250 175
SideKick Plus 1.0 200 139
Sprint: The Word Processor 200 139
Turbo Basic 1.1 100 69
Turbo C++ 200 109
Turbo C++ Professional 300 159
Turbo C 2.0 100 69
Turbo Debugger & Tools 150 99
Turbo Pascal 5.5 150 9
Turbo Pascal 5.5 2nd Edition 250 169
Turbo Prolog 2.0 150 105
Turbo Toolboxes 100 69

BORLAND...the Leader in Object-Oriented Programming

Borland's new Turbo C++ supports the de facto
industry standard forobject-oriented programming
(OOP) in C; AT&T's C++ 2.0 specification. Turbo
C++ is the first Turbo-charged C++ native code
compiler and also compiles your existing ANSI C
code. And the new Programmer's Platform allows
you to integrate the tools of your choice.

Take advantage of Borland's VROOMM, Virtual
Runtime Object-Oriented Memory Manager to
write programs that break the 640K memory
barrier. Unlike conventional overlay managers
that require static and inflexible overlay structures,

Turbo Pascal 5.5

TJurbo C++

TURBO C++

Turbo Pascal 5.5 makes Object-Oriented Programming easy.
Version 5.5 takes you from structured programming to Object-
Oriented Programmiing step-by-step. Now you can learn OOP in
the comfort of the familiar Turbo environment. All the object-
oriented terminology and concepts you learn from Turbo Pascal
5.5 can be applied to C++.

Turbo Pascal 5.5's object-oriented
extensions feature dynamic and
static objects, virtual and static
methods, constructors, destruc-
tors, and object constants.

Turbo Pascal 5.5 is available
separately or combined with
Turbo Debugger & Tools in
Turbo Pascal 5.5 2nd Edition.

Turbo Pascal 5.5

List: $150 Speciak $ 99

Turbo Pascal 5.5 2nd Edition
List: $250 Special: $169

VROOMM dynamically loads and unloads modules
on demand in the running application. Just select
the application code you want to overlay, and
VROOMM does the rest!

Turbo C++ is available separately, or combined
with Turbo Debugger & Tools 2.0 in Turbo C++
Professional.

Turbo C++ List: $200 Special: $109

Turbo C++
Professional  List: $300 Special: $159

Turbo Debugger ¢ Tools 2.0

Borland has redefined optimi-
zation with Turbo Debugger
& Tools 2.0, which includes
Turbo Debugger 2.0, Turbo
Profiler 1.0, and Turbo
Assembler 2.0.

Turbo Debugger offers
reverse execution to undo
statements and instructions.
Debug any size program.
Turbo Profiler measures your
program and graphically
shows you where time is
spent, how many times a line
is executed, what files are
accessed most often, and more. Turbo Assembler 2.0 is a
multi-pass assembler that is 3 times faster than, and fully
compatible with, MASM. Turbo Debugger & Tools 2.0
works with most compilers, including Microsoft C.

Turbo Debugger & Tools 2.0
List: $150 Special: $99




Call today for your
FREE catalog!!

(800) 445-7899
International: (201) 389-9228
Corporate: (800) 422-6507
Fax: (201) 389-9227

World Radio History




BUY A RACEHORSE...
GET AWORKHORSE!

.

FAST! =& _
850cps/240 IpmT

And It Runs . .. : :
And Runs ... And Runs. ..
The fastest serial dot matrix

printer on the market today!
The all new 850XL offers a world of benefits!

e Lightning fast at 850 cps (240 Ipm throughput)

» Continuous printing capabilities with no overheating
or unnecessary downtime!

» Over 300 local service centers nationwide to keep
your jobs running day and night'*

The waiting game is over, as the 850XL takes

on mountains of data, round the clock, with no duty
cycle restrictions! Any printing application you need
is handled with rapid-fire reliability:

 Labels
» Graphics

« Bar Codes
» Spreadsheets
o Near-letter Quality

e Data Processing
 Financials

“Call for availability in your area

Output Technology Corporation BV e  Salurnusstraat 25 2132 HB Hoofddorp e Tne Netrerlinds
Telephone (31) 2503 32599 e Teletax (31) 2503 39555 e« Telex. (844 20000 REF MMC27'NLX505

Standard features are better than ever!

¢ 5to 182 Pitch Printing e 8K Data Buffers

e Front Panel Menu o Serial & Parallel Ports
Programming « Convenient Front &
(No DIP Switches) Bottom Paper Feed

< Quietized Enclosure o Full International

« EPSON, DEC, and IBM Character Set
ProPrinter XL Emulations

OTC. .. An American Winner!
Call today for more details.

1-800-4-OUTPUT (8 am - 5 pm PST)
(468-8788)

E. 9922 Montgomery Drive Suite #6
Spokane, WA 98206-4199

Telex #15-2269 OUTPUTSPOK

Fax (509) 922-4742
(509) 926-3855

1-800-468-8738 Call me, I’'m interested: Circle 300



WHAT’S NEW

HARDWARE -

SYSTEMS

486 Portable Packs
a Powerful Punch

he 486 Super Portable

from Bitwise weighs 22
pounds and runs at 25 MHz
or, optionally, at 33 MHz. It
includes 4 MB of RAM (ex-
pandable to 16 MB), a 64K-
byte cache, VGA graphics
(including a 10-inch mono-
chrome gas-plasma monitor),
and a 3'%-inch internal 212-
MB hard disk drive with its
own Intelligent Drive Elec-
tronics controller. The sys-
tem measures 16 by 9% by 8
inches.

Also standard are your
choice of a 5%- or 3%-inch
high-capacity floppy disk
drive (only one will fit), and a
200-W power supply.

Price: 25-MHz system,
$9995; 33-MHz system,
$11,995.

Contact: Bitwise Designs,
Inc., 701 River St., Troy, NY
12180, (800) 367-5906 or
(518) 274-0755.

Inquiry 1120.

The Bitwise 486 Super Portable features VGA graphics, enough

RAM for Unix, and more hard disk storage than some file servers.

Fora Shows
Line of Laptops

new company called
Fora has introduced a
line of low-priced laptops
that includes the LP-386SX, a
full-featured 16-MHz
386SX, and the LP-286L, a
12-MHz 286 with backlit
CGA graphics.
The LP-386SX features
VGA graphics, 1 MB of RAM

Fora’s LP-386SX laptop features VGA graphics, floppy and
hard disk drives, and a half-length expansion slot.
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(expandable to 4 MB with a
proprietary add-in card), a
3%-inch 1.44-MB floppy
disk drive, and either a 40- or a
100-MB internal 28-ms hard
disk drive. For expansion,
there’s an open half-length
16-bit slot and a socket for an
80387SX coprocessor. Other
standards include the 85-key
keyboard and a 100-W power
supply. For peripherals, the
LP-386SX includes one par-
allel and two serial ports, one
external display port, one ex-
ternal keyboard connector, and
a connector for an external
5%-inch floppy disk drive. The
LP-386SX weighs 15%
pounds and measures 14% by
1314 by 3%, inches.

The LP-286L comes with a
103%-inch display. a high-ca-
pacity 3!4-inch floppy disk
drive, your choice of internal
hard disk drives, and room
for two half-length cards, one
8-bit and one 16-bit. Other
standards include 1 MB of
RAM (expandable to 5 MB
with a proprietary card), an
82-key keyboard, an AC
adapter, a 2'%-hour internal
battery, and a carrying case.
You can add peripherals

through one parallel and two
serial ports, the external dis-
play port, and an external
keyboard port. The LP-286L
measures 12% by 16}, by
3% inches and weighs 14
pounds.

MS-DOS 4.01 and GW-
BASIC are standard on both
systems.

Price: LP-386SX: with 40-
MB hard disk drive, $4695;
with 100-MB hard disk
drive, $5055; LP-286L.: with
20-MB hard disk drive,
$3495; with 40-MB hard disk
drive, $3595.

Contact: Fora, Inc., 3081
North First St., San Jose, CA
95134, (800) 367-3672 or
(408) 944-0393.

Inquiry 1123.

Laptop SX Features
Backlit VGA and Two
Disk Drives

he Altima NSX is a 9%¢-

pound 386SX computer
with an internal 20-MB hard
disk drive, an internal 3'%-inch
1.44-MB floppy disk drive,
and a 10%-inch backlit VGA
display.

The basic system comes
with 2 MB of RAM (expand-
able to 8 MB), one parallel
port, two serial ports, a 2400-
bps internal modem with
send-fax capabilities at up to
4800 bps, an 83-key key-
board, and an external key-
board port. Access time on
the 2Y%-inch hard disk drive is
28 ms. The'internal battery
will last 1! hours. System di-
mensions are 14} by 11 by
2Y inches. DOS 4.01 and
GW-BASIC are included.
Price: $4999.

Contact: Altima Systems,
Inc., 1390 Willow Pass Rd.,
Suite 1050, Concord, CA
94520, (800) 356-9990 or
(415) 356-5600.

Inquiry 1122.
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HARDWARE =« PERIPHERALS

A Laptop-Size
Removable Hard
Disk Drive

he RHD 20 is a 20-MB

23-ms hard disk drive for
your laptop, portable, or
desktop system in a package
about the size of a deck of
cards. Despite its size (3} by 5
by % inches), the RHD 20
has its own controller circuitry
that connects to a laptop’s in-
ternal Intelligent Drive Elec-
tronics port. Power consump-
tion is rated at less than a watt,
and a sleep mode reduces it
to about 50 mW, Disk Tech-
nologies says.

A key feature is the RHD
20’s optional docking bracket
that lets you use the 7-ounce
drive in another laptop or in
your desktop system. Or you
can simply remove the drive
from your system and lock it
up for security. Data transfer
is rated at 5 Mbps.

Price: Drive, $595; docking
bracket, $50 to $100.
Contact: Disk Technologies
Corp., P.O. Box 1750, Winter
Park, FL 32789, (407)
645-0001.

Inquiry 1125.

Pioneer Claims
First Rewritable
WORM

P ioneer says that its new
optical drive supports
both WORM (write once,
read many times) and rewrit-
able (magneto-optical) stan-
dards in a single package.
The DE-S7001 (external)
and the DE-U7001 (internal
full-height 5%-inch) use an
International Standards Orga-
nization standard called sam-
pled servo, which is slightly
different from the more pop-
1lar ISO continuous composite

S S e
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Disk Technologies’ RHD 20 is a 20-MB removable hard disk
drive that’s fast and uses little power.

servo format, Pioneer says.
Continuous composite servo
format has tracks imprinted
on the disk; sampled servo
writes tracks itself.

Both SCSI drives work
with Pioneer’s currently avail-
able WORM disks and its
5%-inch magneto-optical eras-
able media. Interface kits are
included for your choice of
XT, AT, Micro Channel, and
Macintosh systems.
Price: DE-U7001, $4495;
DE-S7001, $4695; magneto-
optical disk, $250; WORM
disk, $145.
Contact: Pioneer Communi-
cations of America, Inc., Opti-
cal Memory Products Divi-
sion, Sherbrooke Plaza, 600
East Crescent Ave., Upper

Saddle River, NJ 07458, (201)
327-6400.
Inquiry 1127.

High-Performance
LED Printer
Upgrades Easily

he OkiLaser 800 is a

low-priced 8-ppm parallel
or serially connected LED
printer that comes with 26 resi-
dent fonts in four typefaces.
And you can upgrade it to use
an Adobe PostScript
interpreter.

Standard emulations in-
clude Hewlett-Packard Laser-
Jet 11, Diablo 630 ECS, and
IBM Proprinter. Font slots let

SPREAD THE WORD

Your new product is important to us. Please address information to
New Products Editors, BYTE, One Phoenix Mill Lane, Peter-
borough, NH 03458. Better yet, use your modem and mail new
product information to the microbytes.hw or microbytes. sw
conferences on BIX. Please send the product description, price,
ship date, and an address and telephone number where readers can

get more information.

you add (optionally) from
Okidata’s type library. Mem-
ory is standard at 512K bytes
and is expandable to 4.5 MB,
Optional equipment in-
cludes a second 200-sheet
paper tray and serial and par-
allel multiport adapters (only
one will work at a time) that
can each serve up to three
PCs. The OkiLaser 800 mea-
sures 8Y4 by 17%4 by 17%,
inches and weighs 37
pounds.
Price: $1795.
Contact: Okidata, 532 Fel-
lowship Rd., Mount Laurel,
NJ 08054, (800) 654-3282 or
(609) 235-2600.
Inquiry 1129.

Small Backup
System Stores
300 MBon aQIC

he CoreTape Light is a

QIC-80 tape drive that fits
in your 3%-inch disk drive
bay and lets you back up 300
MB of data in about 1%
hours. You can extend the stan-
dard 80-MB tape capacity to
120 MB by buying longer tapes
(and a proprietary data com-
pression algorithm lets you ex-
tend the 120 MB to 300 MB).

You connect CoreTape
Light to a standard floppy disk
drive controller. Included
software lets you initiate disk
drive backup in just two key-
strokes. Other software fea-
tures include file manage-
ment and scheduled un-
attended backup.
Price: $545; pack of five 80-
MB cartridges, $225; five
120-MB cartridges, $269.
Contact: Core International,
7171 North Federal Hwy.,
Boca Raton, FL 33487, (407)
997-6055.
Inquiry 1128.
continued
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More Non-Macs
Join the SCSI
Bandwagon

New SCSI controllers from
Distributed Processing Tech-
nology and Ciprico offer
multiplatform support and
high performance for disk-
intensive applications.

PT’s SmartConnex/ISA

and SmartConnex/EISA
both feature low-cost SCSI
support for DOS, 0S/2, and
Unix without special soft-
ware drivers or BIOS ROMs.
Additional drivers are avail-
able for these operating sys-
tems to support tape drives
and optical drives. The 16-bit
and 32-bit boards can run
disk drives without drivers
because of an on-board
WD1003 interface that makes
any SCSI drive appear to be a
standard disk drive, DPT says.

Each SmartConnex/ISA
features a 68000 CPU for data
transfer at up to 4 MBps. The
SmartConnex/EISA, which
also has a 68000 CPU, fea-
tures data transfers typically
at 16.5 MBps and in burst
mode at up to 33 MBps.
Optional equipment on

each board is a connector for
a floppy disk drive.
Price: ISA, $330; ISA with
floppy disk drive connector,
$365; EISA, $655; EISA
with floppy disk drive con-
nector, $7135.
Contact: Distributed Pro-
cessing Technology, 132 Can-

DPT’s SCSI controllers are ready for DOS, 0S/2, and Unix.

dace Dr., Maitland, FL
32751, (407) 830-5522.
Inquiry 1131.

C iprico’s Rimfire 5500 is
a 16-bit high-perfor-
mance SCSI adapter that’s
ideal for Unix and NetWare
286 file server applications,
the manufacturer claims.

It comes with an 80186
microprocessor, an NCR
53C94 SCSI controller chip,
and dual-ported static RAM
(for SCSI commands and
scatter/gather tables). Included
software provides optional
algorithms for sorting, com-
bining, and reordering
commands.

On Unix systems, sequen-
tial data transfers can be sus-
tained at over 900K bytes per
second with some drives, Ci-
prico says. The Rimfire 5500
generally supports bus-master
DMA at up to 10 MBps and
slave DMA at | MBps. Mul-
tithreading and multitasking
allow simultaneous processing
of multiple requests. In target

Ciprico’s Rimfire 5500 is optimized for Unix and NetWare.
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mode and with additional ap-
plications software, Ciprico
claims that the Rimfire 5500
supports host-to-host data
transfers at up to 5 MBps over
the SCSI bus. Asynchronous
SCSI transfers are rated at up
to 2 MBps, and synchronous
transfers are rated at up

to S MBps.

EEPROM and a software
configuration utility eliminate
the need for the Rimfire
5500 to have jumpers. A BIOS
EPROM lets you boot DOS
off the SCSI disk drive. An on-
board floppy disk drive port
and included cable let you use
Rimfire as a controller for
one floppy disk drive.

Price: $795; host-to-host
software, under $400.
Contact: Ciprico, Inc., 2955
Xenium Lane, Plymouth, MN
55441, (612) 559-2034.
Inquiry 1132.

Capture Color
Video for Computer
Display

C omputerEyes is a two-
thirds-length low-priced

video digitizer that offers
640- by 480-pixel image cap-
ture from any Super-VHS or
Hi-8 camcorder or VCR at up
to 24-bit (16-million-color)
palette depth. Then you can
display the images on CGA,
EGA, VGA, or Super VGA
graphics systems.

Full 24-bit color is avail-
able in TIFF and Targa format;
ComputerEyes also supports
PCX, IFF, Targa TGA, Color-
Rix, and Windows. Or you
can digitize 8-bit gray scale
from up to 256 gray levels.

Other features include si-
multaneous capture and dis-
play; a live-image preview
mode to frame, focus, and ad-
just color and intensity bal-
ance before capturing; and
menu-driven software. The
minimum system configura-
tion is an XT with 640K
bytes of RAM, a 5 %-inch
floppy disk drive, and
DOS 2.1.

Price: $449.95.

Contact: Digital Vision,

Inc., 270 Bridge St., Dedham,
MA 02026, (617) 329-5400.
Inquiry 1133.

High-Performance
Control with RISC
System/6000

o help you make the
most of your new IBM

RISC System/6000, National
Instruments offers the GPIB-
6000, an IEEE-488 and gen-
eral-purpose interface bus in-
terface kit. It consists of the
Micro Channel architecture
board and a software driver.

Features include a Talker/
Listener/Controller capability
with the NEC pPD7210 -
GPIB chip, FIFO buffers for
high-speed DMA transfers,
1-MBps GPIB reads, 700K-
byte-per-second GPIB
writes, and circuitry for select-
ing 1/O address (interrupt
level) and DMA channel
(without hardware jumpers
or switches).
Price: $1295.
Contact: National Instru-
ments, 6504 Bridge Point
Pkwy., Austin, TX 78730,
(800) 433-3488 or (512)
794-0100.
Inquiry 1134.

| continued
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SecurLLor the Goodwill Games ™

ase Stuay:

—. The 1990 Goodwill Games:
= % 2500 athletes in 22 events at
15 locations, drawing hundreds of thousands to watch
them perform. A show-place for international good-

will. A potential target for terrorists. A challenge for
security agencies.

With only 3,000 off-duty officers to fill 30,000 as-
signments, there's no room for confusion in scheduling.
And scheduling must respond to last minute changes,
as event times slip, as dignitaries arrive on short notice,
or as threats arise. Hand-scheduling can’t meet the
challenge. But the Games' Integrated Police Planning
Group (IPPG) found that no automated system had
ever been developed for securing such events.

On-line Scheduling
(AMOS) matches personnel to scheduling require-
ments. taking into account special training, language
skills, and other factors. AMOS prepares an assign-
ment sheet for each individual, explaining the
assignment, when and where to report, how to get
there — even where to park.

AMOS responds to changes quickly. The database
is large and complex, yet thanks to the innovative

db_VISTAIIl'

Database Management System

Specifications

MS Windows. 0S/2 compatible. Mast C Compilers and LLANs supported.

Raima Corporation 3245 146th Place S .E.. Bellevuc, WA 98007 USA
Australia: 61 24197177  Brazid: 55 11 829 1687 Central America: 506 28 07 64 Denmark: 45 42 387249 France: 33 1 46092784  Italy: 3945 584711

International Distributors:

High performance. C language portability.
Complete C source code available. No roynlties.
Network data model. Relational B-tree indexing. Relational SQL query and repon writer.
Single & multi-user. Automatic recovery. Built-in referential integrity. Complete schema
revision capability. Supports: VMS, UNIX. QNX, SunOS, XENIX, Macintosh, MS-DOS,

combined technology of the
underlying db_VISTA
database engine, search,
match, and update times are
negligible. Data integrity is
assured by avoiding data
redundancy. That means
the information is reliable.

The Solution

AMOS was created by
Raima's services subsidiary,
Vista Development Corp.,
using the db_VISTA 11l
DBMS. *“We looked for
months for a database that
was fast, flexible, and could handle a huge volume of data
while still maintaining speed,” said Sgt. Alan Bernstein of the
IPPG. “We also wanted to find a company that could not only
furnish the product, but provide the development services.”
They discovered Raima and db_VISTA III.

Command center personnel can

adjust schedules without delay or

confusion, thanks to db_VISTA Ill's

ability to handle large volumes of
data with speed and accuracy.

Your end users may not be fighting terrorists, but they still
need fast, reliable information to get their jobs done. If you
develop applications for MS-DOS, MS Windows, UNIX,
QNX, 0S/2, VMS, Macintosh, and other environments,
db_VISTA Il is the solution.

Call 1-800-db-RAIMA (1-800-327-2462)

Circle 306 on Reader Service Card

RAIMA

CORPORATION

(200)747-5570  Telex: 6503018237 MCITUW  FAX: (206)747-1991

Japan: 81 3 £73 7432 Mexico: 52 83 57 3594 'T'he Netherlands: 31 02159 46 814  Norway: 47 244 8855 Sweden: 46 013 124780 Switzerland: 41 64517475, 41 01 7250410 Taiwan: 886 2 552 3277

United Kingdam: 43 0992 500919  Uruguay: 59% 2-92 0959 USSR: 01 323599 07; RI27921965; 0142 437952 West Germany:4% 07127 5245 Copyright ©F99% Raima Corposation, All nights reserved

¥ “Guodwill Games™ is o trademsark of the Turner Browh usung Company.  db is registered inthe U.5. P
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1In Focus presentation.

Is your presentation technology as professional as you
are? Does your audicnce become distracted while you're
still fumbling around with shdes and transparencics?

It’s time to usc an LCD projection panel from In Focus
Systems.

You can project images onto a wall or screen directly
from your computcr. In “real-time.” So you can share that
information with any size audience.

You can present options and what-if analvsis on the
spot. Solve problems, explore alternatives, or edit ideas
and proposals in scconds. You can even present com-
puter information without bringing your computer to the
presentation!

77
iy

You can also project brilliant color. And no other LCD
projection panel can do the same.

Compared to any other method, an In Focus presenta-
tion is the most ctficient, intcractive way to present ideas
in business mecetings, training programs, classrooms,
sales presentations, or workgroup computing sessions.
Your meetings will beccome more dynamic. And more
productive.

In Focus Systems offers a full family of ’C Viewer®
LCD projection pancls. From high resolution black and
white projection all the way to brilliant color. What's
more, the 640 x 480 high resolution displays work with
IBM compatibles, and the Macintosh® family. All are
incredibly lightweight and casy to set up. And you get a
full, one-year warranty.

So join the thousands of presenters who have already
become more effective by using In Focus LCD projection
panels. Call 1-800-327-7231 for more information or the
dealer nearest you.

Then make your next presentation so dynamic, it's
beyond compare.

Sce it. Believe it.

IN FOCUS SYSTEMS INC. = W

Circle 311 on Reader Service Card (RESELLERS: 312)

7770 Southwest Mohawk Street, Tualatin, Oregon 97062 1-800-327-723 1. In Oregon, (503) 692-1968. Fax: 503-692-4476.
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Build a Smart Home
with the Solus
Computer

f you're not a programmer

yet want to manage your
home’s temperature and hu-
midity and also set up sensors
and an alarm to alert you to
intruders, the Solus Control
Computer may be the help
you need. You manage it with
DOS-compatible software
through your XT’s serial port,
and it can control a large
number of sensors and instru-
ments in a single home.

The Solus Control Com-
puter has a 16-bit 6-MHz
64180 processor (Z80-com-
patible) system, its own power
(12-V DC and AC adapters),
memory, and clock, and a
plethora of I/O ports: 14 ana-
log inputs, eight digital inputs,
four pulse counters, one ac-
cumulator counter, eight digi-
tal outputs, and an X-10
power-line interface.

The X-10 interface lets you
automate control of as many as
256 lights and appliances. In
the Solus Control Computer
kit, you get a cable, one X-10
transceiver (which transmits
high-frequency signals over
AC wiring), and a receiver
module to control one
appliance.

Pull-down menus and
icons from about 200K bytes of
DOS-compatible software let
you “write” programs. The
Solus Control Computer also
includes a second serial port to
link Control Computers, even
over a wide area with modems.
You can theoretically join
256 Control Computers, each
monitoring a variety of
conditions.

System standards include
an 87-Hz 10-bit A/D converter
subsystem, EPROM firm-
ware, a real-time clock, and
32K bytes of static memory,
24K bytes of which is available
to store collected data. The
10-bit A/D subsystem offers
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The Solus Control Computer and an XT can control your home's
temperature and security systems, plus a whole lot more.

1-in-1024 step resolution for
input signals and a minimum
resolvable signal size of

1 mV. In the initial release,
the maximum sampling rate
(chosen through the soft-
ware) is 87 samples per sec-
ond, per channel.

Price: $1795.

Contact: Solus Systems.
Inc., 4000 Kruse Way Place,
Building 2-285, Lake Oswe-
go, OR 97035, ¢800) 247-5712
or (503) 635-3966.

Inquiry 1137.

Analyze
Substances
with a PC

he RTI-870 is an 8-bit

add-in board that trans-
forms your PC into a high-
resolution chromatography
workstation for your labera-
tory. You use it to identify ele-
ments within materials.

In its basic form, you can
use the RTI-870 to simulta-
neously record data from up
to four chromatographs. Its 22-
bit (0.25 parts per million)
A/D converter automatically
samples signals at up to 20
times per second, with a maxi-
mum integral nonlinearity of
0.5 ppm and 2 pV of noise.
Software-programmable
gain, from Laboratory Tech-
nologies’ data acquisition
software, allows input scaling
from £5 Vto =100 mV,
selectable each time a reading
is taken.

Options include Laborato-
ry Technologies’ Chrom soft-
ware for manipulating raw
laboratory data, a screw termi-
nator for analog input chan-
nels or TTL-compatible digital
1/0 lines, and a relay back-
plane for increasing input ca-
pabilities to 16 channels.
Price: $1795; Chrom soft-
ware, $495; screw terminator,
$295; backplane, $139.
Contact: Analog Devices,
Inc., One Technology Way,
P.O. Box 9106, Norwood,
MA 02062, (800) 426-2564 or
(617) 461-3375.

Inquiry 1139.

Print Four Times
Faster

he TigerCub laser

printer controller, with
TigerJet software, can speed
printing by as much as 400
percent, the manufacturer
claims.

The controller is an 8-bit
card that is said to work with
most laser printers, including
those made by Hewlett-Pack-
ard and Canon. TigerJet soft-
ware includes printer drivers
for Windows, GEM, Ventura
Publisher, and HP Printer
Control Language applica-
tions. System requirements are
DOS 2.0 or higher and at
least 640K bytes of RAM and
2 MB of EMS memory.
Price: $595.

Contact: Advanced Vision
Research, Inc., 2201 Qume
Dr., San Jose, CA 95131,
(408) 434-1115.

Inquiry 1138.

Speak Computer
Commands Instead
of Typing

he Micro IntroVoice

hand-held voice-recogni-
tion system is designed for
applications that require—or
could be helped by—hands-
free computer input and text-
to-speech voice output. It’s
compatible with most operat-
ing systems by way of its
serial interface.

This voice-recognition de-
vice includes an 8-MHz V25
microprocessor, 128K bytes
of RAM, and system software
that automatically recognizes
21 voice commands.

Price: $995.

Contact: Voice Connexion,
17835 Skypark Cir., Suite C,
Irvine, CA 92714, (714)
261-2366.
Inquiry 114’0.

continued



INSTANT

Not t0o long ago, a few dozen people sharing the same pro-
grams, resources, and information en a single computer at
the same time meant only one thing—a mainframe.

Powerful, big, expensive, and proprietary.

More recently, the same people could be found doing exactly the
same things— simultaneously sharing programs, resources, and
information—on a minicomputer.

A lot cheaper, a lot smaller, yet powerful enough to do the same
jobs. And just as proprietary.

hen along came the latest generation of personal computers.

And now, the same people are more and more likely to be
found doing exactly the same things—simultaneously sharing
programs, resources, and information—on a PC.

And not a whole officeful of PCs networked together, either, but
a single PC powering the whole office at once.

A lot cheaper, a /ot smaller, yet still easily powerful enough to do
the same jobs. Built to non-proprietary, open system standards
that allow complete freedom of choice in hardware and software.

And running the industry-choice multiuser, multitasking UNIX®
System V platform that gives millions of 286- and 386-based PC
users mainframe power every business day.

The UNIX System standard for PCs—SCO™

The SCO fumily of UNIX System software solutions is available for all 80286-,
80386-, and 80486-based industry-standard and Micro Channel ™ computers.

UNIX is a regstered trademark of ATAT. soommsnohpmnmbdmmwopmmuummm-n
trademarks of Microsoft . 05/2 and Micro Channel are trademarks of lnkemational Business Cuwnﬂmllshlw
trademark of Lot mmnmmmmms.wwdmm /%
©1989 The Santa Crux Operation, Inc., 400 Encinal Street, P.0, Bax 1900, Santa tincz, Catiforniu 9506

The Santa Cruz Operation, Ld., mmummwmlsm U:th‘“(ﬂm!lﬁ“ FAX: +44 (0)923 817781,
TELEX: 917372 scmmme

MAINFRAME. JUST ADD SGO.

Today, SCO UNIX System solutions are installed on more than
one in ten of all leading 386 computers in operation worldwide.

Running thousands of off-the-shelf XENIX® and UNIX System-based
applications on powerful standard business systems supporting 32
or even more workstations—at an unbelievably low cost per user.
And with such blazing performance that individual users believe
they have the whole system to themselves.

Running electronic mail across the office—or around the world—
in seconds.

Running multiuser PC communications to minis and mainframes
through TCP/IP and SNA networks.

nd doing some things that no mainframe—or even DOS- or

0S/2™based PC—ever thought about, such as running multiple
DOS applications. Or networking DOS, 0S/2, XENIX and UNIX
Systems together. Or running UNIX System versions and workalikes
of popular DOS applications such as Microsaft® Word, 1-2-3% and
dBASE 1l PLUS®
Or even letting users integrate full-featured multiuser productivity
packages of their choice under a standard, friendly menu interface.
Today's personal computer isn’t just a “PC"’ anymore, and you can
unleash its incredible mainframe-plus power for yourself—today.

Just add SCO.

For more information, call SCO today and ask for ext. 8562.

SCOEA

THE SANTA CRUZ OPERATION E-MAIL: ..

" (800) SCO-UNIX (726-8649)
408) 425-7222

FAX: (408) 458-4227

.tuunet!scotinfo info @ scoCOM

Circle 237 on Reader Service Card



WHAT'S NEW

CONNECTIVITY

Diskless and
Not-So-Diskless
LAN Workstations

Compaq, Emerald, and Uni-
sys have recently introduced
space-saving LAN worksta-
tions that feature VGA graph-
ics and 286 CPUs.

ompagq says that its
Deskpro 286n and 386n

(which have 12-MHz 286 and
16-MHz 386SX CPUs, respec-
tively) are designed to coex-
ist with the company’s LAN
servers (and other servers)
and double as stand-alone PCs.

The Deskpro 386n comes
diskless with 1 MB of RAM
(expandable to 16 MB), an
embedded VGA controller, a
graphics accelerator, a key-
board, and room for three one-
third-height disk drives, a
proprietary memory card, and
two full-length 16-bit cards.
The diskless Deskpro 286n has
the same features except that
its RAM limit is 13 MB.

Options include floppy
disk drives, 40-MB hard disk
drives, a 2400-bps modem, a
14-inch monochrome or color
VGA monitor, and MS-DOS
3.30r4.010r 0S/2 1.2. The
15- by 3%,- by 14%,-inch
chassis encloses a 90-W power
supply and a dual-speed fan.
Price: 286n, $1699; 386n,
$2299.
Contact: Compaq Computer
Corp., 20555 FM 149,
Houston, TX 77070, (800)
231-0900.
Inquiry 1143.

merald’s LANstation II

is a diskless workstation
for your ARCnet, Ethernet,
or Token Ring LAN that fea-
tures a 12.5-MHz or, option-
ally, a 16-MHz 286 micropro-
cessor, and | MB of RAM
(upgradable to 4 MB).

The 12- by 12- by 2-inch
chassis supports the mother-
board with one half-length
add-in slot to hold a network-
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The Unisys PW? LAN workstation fits on the back of its
accompanying monitor, out of your way.

ing card. Ports include two
serial, one parallel, one for
VGA graphics (a monitor is
optional), and one for the in-
cluded 101-key keyboard.

The chassis also supports one
3%-inch floppy disk drive

and one 40-MB hard disk drive
(both are optional).

Price: ARCnet, $995; Ether-
net, $1095; Token Ring,
$1295; add $200 for 16-

MHz; floppy disk drive, $100;
hard disk drive, $500.
Contact: Emerald Com-
puters, Inc., 7324 Southwest
Durham Rd., Portland, OR
97224, (800) 321-5711 or
(503) 620-6094.

Inquiry 1144.

nisys designed its PW?

LAN workstation, a disk-
less 10-MHz 286, to hang off
the back of its 14-inch mono-
chrome VGA monitor like a
1-inch-thick package of letter-
size (8%2- by 11-inch) paper.

Its standard configuration

includes a 101-key keyboard,
1 MB of RAM (upgradable to
5 MB), a Microsoft Mouse, a
NetWare 286 driver, DOS
4.01, Windows/286, a serial
port, a parallel port, and an
Ethernet adapter card for thick
and thin coaxial cabling.
Price: $2395.
Contact: Unisys Corp., P.O.
Box 500, Blue Bell, PA 19424,
(800) 448-1424.
Inquiry 114S5.

Microcom Offers
Low-Priced
Cellular Modem

M icrocom provides a
power inverter in its
MNP cellular modem to give
you data communications from
your car’s cellular phone at
rates as high as 12 Kbps. All
you need to add is a $500
data port for the phone.

Two models are available:
the C-96 for the central site
(typically the receiving end)
and the M-96 for automobiles.
The high data rates are
achieved with a modified
2400-bps (V.22bis) modem
that packs 5 instead of 4 bits
per baud for 4-Kbps rates,
Microcom says. Microcom
adds its seventh Networking
Protocol (MNP 7), a compres-
sion algorithm, which typi-
cally triples the 4-Kbps trans-
fer rate.

The company also pro-
vides its MNP 10 protocol,
which drops data rates as
lines get noisier and raises
them again when the line
noise disappears.

Price: C-96, $899; M-96,
$999.

Contact: Microcom Sys-
tems, Inc., 500 River Ridge
Dr., Norwood, MA 02062,
(800) 822-8224 or (617)
551-1000.

Inquiry 1142.

Low-Prided LAN
Administration

AN Command is LAN
management software that

combines database manage-
ment with low-level network
analysis. It occupies about
350K bytes on the server plus
512K bytes per LAN node.
You must load NetBIOS on all
the workstations, or you can
use NetWare’s IPX protocol.

The relational database
system tracks node data (in-
cluding user|name, location,
phone number, address, and
node name) and more than 50
additional fiFlds. Portions of
the database are populated
automatically by the network
monitoring commands to
build a traffic history for
every node. |

A report generator pro-
vides standard and custom re-
ports using Boolean opera-
tors on any field in the record.
For example, the administra-
tor might request a custom re-
port for every Ethernet node
on the fourth floor that uses
the server na‘med Accounting
and has rebooted more than
five times in'the last week.

Other monitoring features
include packlet activity, colli-
sions, ring faults, bridge fail-
ures, router failures, band-
width use, traffic errors, and
data loss. And you can monitor
single stations, sets of sta-
tions, or the entire network
across bridges and routers
from any single DOS or OS/2
workstationj

A TSR program called
Snooper lets you perform re-
mote administration of the
client computer.
Price: $395 per adminis-
trator.
Contact: Dolphin Software,
Inc., 6050 Peachtree Pkwy.,
Suite 340-20?, Norcross, GA
30092, (404) 339-7877.
Inquiry 1146.

\ continued



Weve
2ot a new 2MB
WORM.

OW
were fishing for
ideas from you.

Introducing the Optical Card, the remarkable new
personal data storage and retrieval medium from
o Canon. An IBM AT-compatible RW-10 Reader/Writer
uses a laser to read and write up to two Megabytes of
digitized text, graphics or sound on the Optical Card
(shown here actual size). Data can be added, but
not erased, and isn't susceptible to magnetic or
electrostatic fields.
The Optical Card and RW-10 combine speed,
high reliability and convenience that just cry out
for the development of entirely new systems
applications. And that's where you come in.
Don't let this “big one” get away. Find out more
about the Optical Card by calling Bruno Dosso at

Canon at 516-488-6700.

© 1990 Canon US.A.. Inc., One Canon Plaza, Lake Success. NY 11042 Can 0“
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WHAT'S NEW

Brainstorm Gets
LAN Users Talking

B rainstorm 2.0 is a LAN
program designed to en-
courage group discussions. It
lets you respond to any number
of defined topics in an orga-
nized manner, as if you were
sitting at a round-table
discussion.

An opening message in-
vites everyone to join a topic
discussion. Once you’ve se-
lected a topic, you're shown all
the messages in that topic in
order of their entry. You add to
the conversation by replying
to any message in the topic.
Brainstorm incorporates a
*“quoted reply” feature that lets
you move phrases from the
original message into the re-
ply, allowing you to follow
the thoughts of the other topic
members.

The program supports
public and private discussions,
plus a third type of topic that
lets a topic author share an in-
vitation message with every-
one but allow only selected
users to join the discussion.
An interested user reads the in-
vitation and requests permis-
sion from the author to access
the private topic. You can
also send private messages to
each other in the traditional
E-mail fashion.

An Application Menu
choice on the main menu
allows the LAN administra-
tor to attach other application
programs and list them on
the menu for direct selection.
This lets you access applica-
tions directly from the Appli-
cation Menu and return to
Brainstorm when finished.

Brainstorm runs on the
IBM PC with 448K bytes of
RAM. You canload it as a
pop-up TSR program, and it
occupies only 6K bytes. Net-
work compatibility includes
Novell, Banyan Vines,
3Com, and any network that
supports NetBIOS or DOS
3.x file and record locking via

52 BYTE * AUGUST 1990

Brainstorm 2.0 promotes round-table discussions on your LAN.

share command.

Price: 25-user version, $349;
unlimited-user version, $699.
Contact: Mustang Software,
Inc., P.O. Box 2264, Bakers-
field, CA 93303, (800) 999-
9619 or (805) 395-0223.
Inquiry 1148.

A Low-Cost
Alternative to Link
Computers

T ransFarNet is an exter-
nal unit that connects up
to six personal computers at
data rates of up to 115,000 bps
and at distances of up to 500
feet. You use a free serial port
on each computer and cables
with RJ-11 connectors to plug
into TransFarNet.

The basic package, which
is designed only for simple file
transfer, comes with four 50-
foot lengths of unshielded
twisted-pair cabling. Trans-
FarNet is compatible with Lap-
Link, LapLink Mac, Desk-
Link, Hot Wire, Brooklyn
Bridge, and FastLynx.
Price: $395.
Contact: Western Telematic,
Inc., 5 Sterling, Irvine, CA
92718, (800) 854-7226 or
(714) 586-9950.
Inquiry 1150.

Protect Your
Memory Within
NetWare 386

LM-Check and Net-

Check are software util-
ities for application develop-
ers and NetWare 386 users,
respectively, who are con-
cerned about applications
crashing workstations,
servers, or each other.

Both are essentially Net-
Ware 386 versions of Bounds-
Checker, a programmers’
utility for checking DOS-ap-
plication memory accesses.
While Bounds-Checker auto-
matically diagnoses out-of-
bounds memory accesses by
DOS—memory that’s not le-
gally within the limits set by
DOS for that application—
NLM-Check automatically de-
tects out-of-bounds memory
accesses by NetWare 386
applications.

NetCheck 1.0 write-pro-
tects all executable code on the
NetWare 386 server. Ifa
server task or driver corrupts
this code, NetCheck displays
a warning message on the sys-
tem’s console.

NetCheck also contains a
performance-monitoring NLM
that you can access to display
statistics on each NLM’s use of
the processor; it provides
data on the longest time slice
and the average time slice of
each NLM.

Price: NLM-Check, $499;
NetCheck, $299.

Contact: Nu-Mega Technol-
ogies, P.O. Box 7607, Nashua,
NH 03060, (603) 888-2386.
Inquiry 1149.

NCR Card, 0OS/2
Software Turn PC
into ISDN Station

he NCR ISDN Worksta-

tion includes a PC Termi-
nal Adapter, or PCTA (the
digital equivalent of a mo-
dem), OS/2 1.1, and an OS/2
Presentation Manager voice-
mail application.

This 16-MHz 386SX ma-
chine is designed for the evolv-
ing digital telephone system
called ISDN, which features
simultaneous voice and data
communications over a
144,000-bps line (with three
digital channels limited to
64,000, 64,000, and 16,000
bps) rather than today’s more
common analog telephone
line, which is limited to voice-
only or data-only communi-
cations at a maximum rate of
9600 bps (without com-
pression).

Standard versions of
NCR’s ISDN Workstation in-
clude 5 MB of RAM, a 40-
MB hard disk drive, a VGA
controller and monitor, and a
mouse.

Basic to the system is the
PCTA, a full-length 16-bit
add-in board with an 80188
microprocessor.

Voice-mail software called
Voice Data Manager includes a
dialing directory for outgoing
voice/data calls and a digital
answering machine.

Price: ISDN Workstation,
$7795; PCTA, $1695; Voice
Data Manager, $195.
Contact: NCR Corp., Cus-
tomer Service, P.O. Box 2989,
Norcross, GA 30091, (800)
544-3333.

Inquiry 1151.

continued



“Spontaneous
Assembly makes a
whole new class of
assembly language

applications possible.”

Jeff Duntemann, Editor-in-Chief,
PC Techniques

“If you program in assembly language,
you gotta have Spontaneous
Assembly.”

Michael Abrash, Author of

The Zen of Assembly

Serious Assembly.

Nobody really takes assembly language
seriously. Nobody, that is, except Lotus,
WordPerfect, Novell, and everyone else
who needs the tightest, fastest code possible.

But assembly is tough...unless you have
plenty of ready-to-use assembly language
routines at your fingertips. That's why
industry leaders spend a lot of time and
money creating their own, proprietary
assembly language libraries.

You could spend your valuable develop-
ment time building a library; or you can use
Spontaneous Assembly, the complete
assembly language library specifically
designed for serious assembly language
development.

Over 700 functions and macros.
« Complete text mode windowing system

» Direct/BIOS/DOS screen 1/0 » Near/far/
relative heap management ¢ Program/
environment control « Array management,
sorting, searching e Critical error manage-
ment ¢ Quadword/dword integer math

« Date/time manipulation * Enhanced DOS

basetwo

DEVELOPMENT

file 1/0 o File and directory management

« String manipulation ¢ Memory manipulation
* Character/numeric/string conversion—and
more. All carefully documented, tested, and
ready to use.

Tight, fast code. Fast.

Every routine is hand-coded and hand-
optimized (in assembly, of course). And a
consistent, register-oriented parameter-passing
convention makes these reutines remarkably
easy to use. With Spontaneous Assembly, coding
in assembly is as fast as coding in a high-level
language—without the overhead.

Powerful memory model support.
Spontaneous Assembly unleashes the full

power of memory models in assembly
language. It supports all Microsoft/Borland
standard memory models as well as custom
models and mixed-model programming. And it
gives you complete control over segment/group
names and attributes.

Complete documentation.

A 750 page reference manual describes every
function, macro, and var:able in detail. Step-by-

Circle 31 on Reader Senvice Card (RESELLERS: 32)

step instructions and technical notes explain
memory models, library customization, inte-
gration with C, and much more.

Spontaneous Assembly.

Serious assembly language programming
doesn’t need to be hard any more. Now it
can be Spontaneous.

See for yourself. Order now from your dealer
or call 1-800-ASSEMBLY to order direct.
Then use Spontaneous Assembly for up to
30 days. If you're not 100% satisfied, return it
for a full refund!

Retail Price.

$ 39 Plus shipping & handling.

Includes 5',” and 3'/,” diskettes.
Full source code included. No royalties.
30 day money-back guarantee.

Call Now!
1-800-ASSEMBLY

Orders e Information e Support

VISA « MasterCard « Check « C.0.D.

For 80x86-based systems running DOS 2.0 or later. MASM 5.1 or TASM recommended.
Base Two Development » A Division of Acclaim Technologies, Inc. « 11 East 200 North »
Spontaneous Assembly and Base Two Development are trademarks of Acclaim Technologies, Inc.

Orem, Utah 84057 + (801)222-9500
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The graphical user interface (GUI)
environment on an MS-DOS’ PC, and
subsequent demise of the “C”prompt is
a reality today. Sure, you say.

Microsoft realizes you may have
heard this one before. And we agree that
you have every reason to be skeptical.

Well, all of this was before new
Microsoft” Windows" version 30. A GUI
environment that will forever transform
the way you use your PC.

Now, before you wonder what to

dowith all of your existing DOS applica-

tions (to say nothing about your ex1st1ng

DOS experience), the Windows environ-

ment works within your MS-DOS sys-
tem. This is not a traumatic thing.

S it goodbye.

Nncw
anets

As a matter of fact, once you see
the environment created bmedows 30,
you'll think quite the contrary.

The first time you see it, you won't
believe it. Archaic characters, mundane
instructions, and even entire command
sequences, have been replaced by a pro-
gram manager full of clear, friendly icons.
You're immediately comfortable

When you work on more than one
thing at a time, you'll quickly reap the
benefits. Because the program manager
welcomes on-screen multitasking of
large Windows applications. Of course,
without ever visiting the “C” prompt.

Through something with the com-
plicated name of Dynamic Data Ex-




change (DDE), you can simplify your life.
For example, with DDE, you can change
information in a Microsoft Excel spread-
sheet, and have those changes automat-
ically show up in a“linked”
table in a word processing e
document. Or vice versa. =

You can also easily
access a network from with- |
in Windows. So, nomatter |____
how big the rivalry between research and
accounting is on the softball field, every-
body’s on speaking terms in the office.

Even the setup program is graph-
ical, only needing a few easy steps.

At this point, you probably think
your machine will slow to a crawl the
first time you try any of this.

We thought about that, too. Sonew
Windows 30 breaks the 640K memory
barrier that saddles other DOS programs.
Giving you access to all the memory and
power your 286 or 386 PC can muster.

It all sounds incredible. Which it is.
And, it’s taking place in an intuitive, con-
sistent graphical environment.

For more information or to learn
about upgrading your current Windows
version, call (800) 323-3577, Dept. L&3.

Graphics-based software is how
people will run their PCs in the 1990s.

And there’s no better way to get
yourself acquainted than Windows 30.

-
®

Making it all make sense

Microsoft Windowes 30 is oplimized for 1-2MB 286 and 386 personal compulers. 640K RAM required. Customers inside the 50 United States, call (800)323-3577 Dept. 1.83. In Canada, call (416) 6737638, Outside the U.S.and Canada, call (206) 882-8661.
i i istered trademarks and Making it all make d Wind de %s of Microsoft Corporatic

© 1990 Microsoft Corporation All rights reserved. Microsoft, MS-DOS and the Microsoft logo are reg
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WHAT'S NEW

SOFTWARE * PROGRAMMING

Develop Real-Time
Embedded Systems
on the PC

R eady Systems, a real-
time software develop-

ment company, now has a

new version of its VRTX32 op-
erating system that takes ad-
vantage of the 386 processor to
run real-time multitasking
operations in protected mode.
VRTX-PC/386 handles task
management, intertask com-
munication and synchroniza-
tion, memory allocation, real-
time clock control, character
1/0 support, interrupt servic-
ing, and other facilities.

You can program the oper-
ating system using standard
DOS development tools.
VRTX-PC/386 lets you launch
VRTX applications from
DOS, run VRTX, and exit to
DOS without having to
reboot.

Price: $9880.

Contact: Ready Systems,
M/S VPC1191, 470 Potrero
Ave., Sunnyvale, CA 94086,
(408) 736-2600.

Inquiry 1152.

Add-on Tools
Improve
Microsoft C 6.0

ith its new compilers,

CodeView, Browse tool,
and integrated Programmer’s
Workbench, Microsoft C 6.0
offers a programming system
for DOS, Windows, and OS/2.
The following add-ins can
make C 6.0 even better.

CTools Plus/6.0 is a library
of compiled C functions that
give you routines for menus
and windows, pop-up help
screens, and a multiline editor
for gathering user responses.
C Asynch Manager/3.0
now includes modem control
routines for letting programs
talk to several modems
simultaneously.
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The real-time, multitasking VRTX-PC/386 lets you work with

and monitor several tasks at once.

Price: C Tools Plus/6.0,
$149; C Asynch Manager/3.0,
$189.

Contact: Blaise Computing,
Inc., 2560 Ninth St., Suite
316, Berkeley, CA 94710,
(415) 540-5441.

Inquiry 1153.

The Chatterbox User Inter-
face Library has routines for
adding pull-down menus and
dialog boxes, and customizing
menus with graphics, icons,
and other features.

Price: Chatterbox, $189;
with source code, $399.
Contact: Courseware Appli-
cations, Inc., 481 Devonshire,
Champaign, IL 61820, (217)
359-1878.

Inquiry 1154.

The Glockenspiel C++ 2.0
compiler includes an interface
to Microsoft's CodeView de-
bugger for source-level -
debugging.

Price: $499.

Contact: ImageSoft, Inc., 2
Haven Ave., Port Washington,
NY 11050, (516) 767-2233.
Inquiry 1155.

The Vitamin C user-inter-
face library for DOS and OS/2
includes source code and
functions for adding overlap-
ping windows, data-entry
forms, menus, and context-

sensitive help. After you’ve
designed the screen, VCScreen
generates source code.

Price: Vitamin C for DOS,
$225; for 0OS/2, $345;
VCScreen, $149.

Contact: Creative Program-
ming, P.O. Box 112097, Car-
rollton, TX 75011, (214)
416-6447.

Inquiry 1156.

Soft-ICE, Nu-Mega’s debug-
ger, now supports symbols
from Microsoft 6.0 .EXE
files, in addition to supporting
symbels from Microsoft
.MAP files. Bounds-Checker
identifies code that causes
out-of-bounds memory access.
Price: Soft-ICE, $386;
Bounds-Checker, $249.
Contact: Nu-Mega Technol-
ogies, P.O. Box 7607, Nashua,
NH 03060, (603) 888-2386.
Inquiry 1157.

C-scape Interface Manage-
ment System 3.2 provides a li-
brary of C routines for creat-
ing user interfaces, helping
you prototype and generate
code for data-entry, menu,
help, and text screens when
used with the Look & Feel
screen designer.

Price: $499, including

source code; C-scape without
Look & Feel, $399.

Contact: Oakland Group,
Inc., 675 Massachusetts Ave.,
Cambridge, MA 02139,

(800) 233-3733 or (617)
491-7311.
Inquiry 1158.

C6toPROM lets you take
your Microsoft C 6.0 .EXE
files and produce code that
you place into ROM or PROM
and download to most in-cir-
cuit emulators for source-level
debugging.

Price: $149.

Contact: Systems & Soft-
ware, Inc., 18012 Cowan,
Suite 100, Irvine, CA 92714,
(714) 833-1700.

Inquiry 1159.

Locate, for 8086-compatible
embedded systems, includes
subsets of Microsoft C 6.0
run-time libraries that you can
place in ROM, and you can
download code to in-circuit
emulators.

The Inside! profiler lets
you analyze your C code.
Price: Locate, $295; Inside!,
$125.

Contact: Paradigm Systems,
Inc., P.O. Box 152, Milford,
MA 01757, (800) 537-5043
or (508) 478-0499.

Inquiry 1160.

The Polytron Version Con-
trol System lets a team of de-
velopers track changes to
files.

Price: for DOS, $495; for
08/2, $595.

Contact: Sage Software,
Inc., 1700 Northwest 167th
Place, Beaverton, OR 97068,
(800) 547-4000 or (301) 230-
3307.

Inquiry 1163.

The Vermont Views 2.0 li-
brary of more than 550 func-
tions for creating data-entry
forms includes a designer for
defining forms and menus.
Price: $495.

Contact: Vermont Creative
Software, Pinnacle Meadows,
Richford, VT 05476, (802)
848-7731.

Inquiry 1164.

continued




[ ook familiar?

Then this $50 upgrade will look great.

If you are using Microsoft®
T e T R i il Windows; the best thing about
Futive Forkine Company Consolidaied Baiance Sheet this offer, besides the special up-
g T grade price, is that you’ll now
S O T ’m’“ have access to all the memory in
TS TN T T T your PC. Not to mention that you
LI sl..i'(?ou..... io Trond can keeg using your existing
ome=wa—1 . N @ MS-DOS’applications, multitask
B & o ~ : with other Windows applications,
oy s o and network more easily.
o ey ' | _ All the popular Windows
et applications have already been
updated to utilize Windows 3.0’

powerful capabilities. And most
are offering low-cost or free up-
dates. So if you have any version
of Windows —including runtime
Windows—give us a call. We’'ll
up ade your copy of Windows,

p you update your applica-
tlons and answer any questions
you may have.

You may have received Microsf But make sure and call for

Windows with your hardware. If

T T Is)four $50"Windows upgrade
efore September 15, 1990. You'll

save $99 off the suggested retail
price of $149. And you’ll be using
Windows 3.0. Which will make
you look great.

To get your Windows
upgrade for just $50, call
(800) 323-3577, Dept. L53.

Microsoft

Check out your software because if it works within a Windows environment, you're in luck, Maklng lt 8.11 make sense
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WHAT'S NEW

SOFTWARE < BUSINESS

Link Data to Maps
on the Mac

loeStat, which PSRC

Software describes as an
entry-level statistical analy-
sis, mapping, and graphics
package, includes a map-link
feature for linking rows in a
statistical worksheet with ob-
jects, letting you visualize sta-
tistical data.

You can link data to maps
or pictures created in Mac-
Draw, SuperPaint, Canvas,
or any application that supports
the Macintosh Clipboard, the
company says. The program
can create numerous types of
charts and graphs from data,
including worksheets from
Excel and tab-delimited
ASCIL
Price: $99.

Contact: PSRC Software,
Bowling Green, OH 43403,
(419) 372-8648 or (419)
372-7126.

Inquiry 1165.

Network Accounting
for Under $50

he designer of the Dac-

Easy Accounting series
has formed a new company
that now sells an eight-module,
NetBIOS-compatible network
accounting package.

According to M-USA Busi-

ness Systems, Pacioli 2000,
which can also run as a sin-
gle-user system, lets you keep
up to 36 monthly periods
open. You can browse through

otus Development and

Great American Soft-
ware have collaborated on a
package called Financial
Manager that combines
1-2-3 release 2.2 and Great
American’s One-Write Plus
small-business accounting

After you've identified objects in a Flo®Stat map, the program
numbers them so that objects correspond with columns.

L T

1 - Firs T

Pacioli 2000 supports five types of costing systems, including
last purchase price, average cost, and standard cost.

accounting files and create
new records on the fly. Multi-
company support lets you
keep up to 999 companies on-
line. The system’s auditing
module lets you place tempo-

program with @Account-
ing. Based partly on Circle
Systems’ RoundTrip pro-
gram, which creates 1-2-3
worksheets from dBASE re-
ports data, @Accounting
lets you combine accounting
and database capabilities

rary or permanent check
marks next to transactions dur-
ing account reconciliation.

For a single-user system,
you need DOS 2.1 or higher
with 640K bytes of RAM.

“

Accounting and 1-2-3 Integrated for Small Business

with the analysis power of a
spreadsheet. Great Ameri-
can Software says that you
can use Financial Manager
to do what-if analyses and
create presentation graphics
on your accounting data
without knowing much

Price: $49.95.

Contact: M-USA Business
Systems, Inc., 17440 North
Dallas Pkwy., Suite 207,
Dallas, TX 75287, (214)
931-0024.

Inquiry 1167.

Manage It All
with Biz*Base

w ith Biz*Base Gold,
you can control your
business word processing,
mass mailings, database, and
contacts in one application.
The program’s dBASE-com-
patible database, which is in-
tegrated with the word proces-
sor, lets you take advantage
of bulk mailing rates when
producing mass mailings.
The program can print letters
by ZIP code and carrier route
order.

Lookup tables make data
entry fast and accurate, the
company says. The program
lets you store as many data re-
sponses as you need, keeping
typing to a minimum.

A slimmed-down version
of the program, Biz*Base Sil-
ver, can run off one 360K -
byte floppy disk.

Price: Biz*Base Gold, $175;
four-station network version,
$600; each additional net-
work station, $100; Biz*Base
Silver, $59.

Contact: Creagh Computer
Systems, 674 Via de la Valle,
Suite 204, Solana Beach, CA
92075, (800) 833-8892 or
(619) 792-1367.

Inquiry 1168.

continued

about 1-2-3 release 2.2.
Price: $795.

Contact: Great American
Software, Inc., 615 Am-
herst St., |[P.O. Box 2066, |
Nashua, NH 03063, (603)
889-5400.

Inquiry 1169.
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CHRRV_I The World’s

BETTER

Wt. (Monitor, CPU, Keyboarc)=13 Ib.
Footprint (W/Keyboard)=1 sq. ft.

CARRY-| 8088

(g f?l}"" (G

First & Original

Book-Size Desktop Computer
SAVES YOUR ENVIRONMENT

Good

CARRY-I 80286

Wt. (Monitor, CPU, Keyboard) =59 Ib.
Footprint (W/Keyboard) =4 sq. ft.

10MHZ XT/AMIBIOS /256K RAM expandable to 640k/One to two
720KB 3.5’ FDD/ Serial/Parallel/Game/CGA/MGA/Standard keyboard
connector/16Watt Power adapter

Jimension: 240mm x 185mm x 45mm Weight: 1.9kg

CARRY-1 KEYBOARD

12MHZ, 0 Wait State AT/AMI BIOS with Diagnostic/1MB RAM/20MB, 40MB HDD
optional/One to two 1.44MB 3.5 FDD/2 Serial/1 Paralle/CGA/MGA/Standard
keyboard connector/30Watt Power adapter

Dimension: 240mm x 185mm x 45mm Weight: 2.1kg

CARRY-I MONITOR

32 Key/XT-AT Autoswitch

Jimension: 310mm x 145mm x 27mm Weight: 0.7kg

FLYTECH TECHNOLOGY CO..LTD.
(HEAD OFFICE)

2FL, NO 8, LANE 50, SEC 3,

NAN-KANG RD , TAIPEI, TAWAN. ROC.

TEL (02)785-2556 FAX. (02)785-2371 . 783-7970
TELEX: 22233 FLTCO

FLYTECH TECHNOLOGY (U.S.A), INC.
3008 SCOTT BLVD.. SANTA CLARA. CA 95054 U SA
TEL: (408)727-7373, 727-7374 FAX (408)727-7375

FLYTECH TECHNOLOGY HANDELS-GMBH
MENDELSSOHNSTRASSE 4,

6000 FRANKFURT AM MAIN 1, WEST GERMANY
TEL: (060)746-081, 746453 FAX: (#€9)749-375

FLYTECH TECHNOLOGY (H.X.) LTD.

612, 6 FL, BLOCK B, TONIC INDUSTRIAL CENTRE
19 LAMHING ST., KOWLOCN BAY. KOWLOON,
HONG KONG

TEL: 3051268 FAX: 796-8427

Exclusive Distributors:

CANADA:

BUDGETRON INC.

1320 SHAWSON DRIVE, UNIT 1
MISSISSAUGA, ONTARIO, L
TEL= 1-416-564-7800

FAX: 1-416-564-2679

FRANCE:

M3€ L'INFORMATIQUE DU SUCCES
64, AVENUE CHARLES DE GAULLE 95160
MDNTMORENCY

TEL. 33-1:34175362

FAX 33-1-42355916

HQONG KONG:
PARKLY TECHNOLOGY LTD.
642 BFL.. BLOCK B, TONIC INDUSTRIAL

CENTRE. 19 LAMHING ST., KOWLOON BAY,

KDWLOON
TEL 852-3051268
X 852-7968427

9”, Dual Frequency Weight: 3.4kg

ISRAEL:

MLL COMPUTERS SYSTEMS LTD.
9 HABONIM ST, RAMAT GAN, P.OB 5195
TEL' 972-3-7515811

FAX: 972-3-7518815

ITALY:

PRIMA COMPUTER TRADING (TALIA
VIA UMBRIA, 16/A-42100 REGGIO M

TEL' 39-522-51859¢

FAX: 39-522-518569

NETHERLAND:

KN

SCHIPHOLWEG 343, 1171 PL BAOHOEVEDORP
TEL: 31-2968-84141  FAX: 31-2068-67433

NORWAY:

SECUS DATA A/S

GRENSEVN 88, 0863 OSLO 6, NORGE
TEL: 47.2.722510  FAX: 47-2.7225615

SPAIN:

AT ELECTRONIC, S.A.
NUNEZ DE BALBOA,

114 OFICINA 717, 28006 MADRID
TEL: 34-1-564-5434

FAX: 34-1-411.0869

UK.

CENTERPRISE INTERNATIONAL LIMITED
HAMPSHIRE INTEANATIONAL BUSINESS PARK,
CROCKFORD LANE, CHINEHAM, BASINGSTOKE.
HAMPSHIRE RG24 0GQ

TEL: 44-256-483754

FAX: 44-256.843174

WEST GERMANY:
MACROTRON AG
STAHLGRUBERRING 28, 0-8000 MUNCHEN 82
TEL: 49-80-4208-0
FAX: 49-80-423679

Authorized:

BELGIUM:

CELEM S.A.

BOULEVARD DE L'OURTHE. 29
B-4920 EMBOURG

TEL: 3241676434

FAX: 32-41-876515

BELGIUM:

DATATECH MICROSYSTEMS S.P.R.L.
CHAUSSEE OE VLEURGAT 184

B-1050 BAUSSELS

TEL: 32:2-6462200

FAX: 32-2.8480037

Circle 93 on Reader Service Card



T'he IBM RISC System/

Designing on any other workstation
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Whatever you're creating, you'll sail into a whole
new age with any of the four POWERstations in the
RISC System /6000
family. Because
POWER (Perform-
ance Optimization
With Enhanced RISC)
processing can give
you performance
you’ve probably only

dreamed about:

1BM is a registered trademark ancl*RlSC System/6000 and CAEDS are trademarks of Intemational Business Machines Corpi
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up to four instructions per machine cycle, 42 MIPS
and 13 MFLOPS. Suddenly, complex designs don’t
take eons anymore.

The four RISC System/6000 POW ERstations
feature a range of graphics processors from grayscale
to Supergraphics to satisfy any graphics demand.

Great news for Power Seekers working on animation,
scientific visualization, medical imaging and engi-
neering solutions like CADAM; CAEDS™ and CATIA™
And for electrical design automation, there’s IBM%

all new CBDS™ and an arsenal of over 60 EDA appli-

of CADAM INC. CATIA is a

trademark of Dassault Systémes. CBDS is a trademark of Bell Northem Research Corporation.
HAGAR THE HORRIBLE Character(s) © 1990 King Features Syndicate, Inc. © IBM Corp. 1990, all rights reserved.



6000 tamily.

will seem downright primitive.

VLUNK!

cations from more than a dozen vendors.

With every POWERstation, you can get an almost
unimaginable palette of 16 million colors, which gives
you 31) images so realistic, they fairly leap off the

sereen,with super sharp resolution of 1,280x1,024 pixels.

And when it’s time to call in the heavy artillery, the
POW ERstation 730 draws nearly one million 3D vec-
tors per second. Like all POW ERstations, it can come
complete with its own graphics processor, freeing the
POWER processor to rapidly create and analyze your
designs. All at prices that won’t sink anybody’s budget.

For the Power Seeker.
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So if you're tired of paddling upstream with
yesterday’s performance, call your IBM marketing
ropr(‘sontatlvo or
Business Partner to
find out more about
the RISC System/6000
family. For literature,
call 1 800 IBM-06676,
ext. 991,

Civilization never
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WHAT'S NEW

SOFTWARE + SCIENCE AND ENGINEERING

Ansys Meshes
with Mechanical
Design Program

w ith a new interface be-
tween Swanson Analy-
sis Systems’ Ansys element
modeling program and Para-
metric Technology’s Pro/En-
gineer family of meshing prod-
ucts for Unix workstations,
you can perform design opti-
mization on a mechanical de-
sign by passing Pro/Engineer’s
mesh output into Ansys. The
two Parametric applications in-
clude Pro/Shellmesh, for

shell elements, and Pro/
Tetmesh, for tetrahedral
meshing.

Price: Pro/Engineer, $9500;
Pro/Shell, $3000 and up; Pro/
Tetmesh, $4000 and up. For
information on Ansys, contact
the company.

Contact: Swanson Analysis
Systems, Inc., Johnson Rd.,
P.O. Box 65, Houston, PA
15342, (412) 746-3304; Para-
metric Technology Corp.,

128 Technology Dr., Wal-
tham, MA 02154, (617)
894-7111.

Inquiry 1172.

Estimate
Construction Costs

lite’s Esticalc program,
available in modules for
general construction, me-

Pro/Shellmesh meshed this handle that was modeled by the
Pro/Engineer solid-modeling capability. The engineer defined the
loads and created an Ansys preprocessing input file to analyze

the handle using the Ansys finite-element program.

chanical, and electrical engi-
neers, uses take-off methods,
industry databases, and custom
reports to help you quickly

and accurately prepare con-
struction estimates.

With Esticalc, you press a
key to pick a specific item
from a category of materials
lists and count the number of
those items using a digitizer
or counter probe.

The company provides
customizable materials data-
bases for each trade. The
program also supports auto-
matic price updating from
Trade Services, the National
Price Service, and other in-
dustry pricing services.

The program supports
more than 2 million items per
materials database, with as
many as 10,000 groups and 40

MathCAD Now Runs on the Sun

athCAD, the mathe-
matical-analysis pro-

| gram for formatting equa-
‘ tions and calculating and
| graphing their results, is
now available for the Sun-3,
Sun-4, and SPARCstation
workstations. The new Unix
version lets you access and
work with MathCAD files
created on other platforms,
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the company says.

Like the version for the
IBM PC, Unix MathCAD is
based on a live document in-
terface that lets you use the
computer as a scratch pad,
defining variables and enter-
ing text anywhere on the
screen. The program can
handle matrices of up to 1
million elements. On a

types per group. Each assem-

bly can contain up to 100

items; the program supports

up to 100,000 items per job.
Esticalc requires 512K

bytes of RAM and a hard disk

drive on the IBM PC.

Price: $595.

Contact: Elite Software De-

velopment, Inc., P.O. Drawer

1194, Bryan, TX 77806,

(409) 846-2340.

Inquiry 1173.

Add Technical
Graphing to Your
Applications

dvanced Micro Solu-

tions’ run-time version of
SEGS 2.1, a two-dimensional
graphics package for enginee-

SPARCstation, the average
speed of a Unix MathCAD
calculation is two times fast-
erthanona 16-MHz 386 sys-
tem with a coprocessor, the
company says.

Price: $695.

Contact: MathSoft, Inc.,
201 Broadway, Cambridge,
MA 02139, (617) 577-1017.
Inquiry 1175.

|

ing, lets you add technical
graphing capabilities to an ap-
plication such as a database
with just a few lines of code,
the company says. With the
run-time version, you can plot
data from an application
that’s written in C, dBASE,
Pascal, and FORTRAN.

The run-time version has
all the capabilities of SEGS it-
self, including support for
linear, date, and logarithmic
axes, up to four y axes, and
up to 10 curves with 16,000
points each per graph. Other
capabilities include curve fit-
ting and extrapolation.

Price: SEGS-RT 2.1, $95;
unlimited distribution version,
$495; SEGS 2.1, $195.
Contact: Advanced Micro
Solutions, Inc., 3817 Wind-
over Dr., Edmond, OK
73013, (800) 284-3381 or
(405) 842-0558.
Inquiry 1174.

l

Scientific Word
Processor Supports
WYSIWYG

he new version of EXP,

a WYSIWYG word pro-
cessor for scientists and engi-
neers, now supports more than
450 technical and foreign ex-
pressions and can import PCX
and TIFF format graphics,
Brooks/Cole Publishing says.

EXP 2.0 supports the auto-
matic formatting of mathemat-
ical expressions, including
sizing, centering, and spacing
of expressions and italicizing
of variables. 'A 100,000-word
spelling checker gives you
the option of U.S. or U.K.
spellings. !

EXP 2.0 runs on the IBM
PC with 384K bytes of RAM.
Price: $295.

Contact: Brooks/Cole Pub-
lishing Company, 10 Davis
Dr., Belmont, CA 94002,
(800) 831-6996, (800) 367-
1977, or (415) 595-2350.
Inquiry 1171.

|

continued
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Monet,not money.

Who says fine art is out of reach?
The HP PaintJet color printer pro-
duces brilliant color for a price any
business can afford.

So now there’s no limit to what
you can create

— S

P i

i

RERERRAR]

with your business communica-
tions. Surprise your audience with
thousands of colors. Beamed up
on an overhead. Or tucked neatly
into a report. Persuading people
up to 85% more effectively than
black and white.

The Paint.Jet works with all your
favorite graphics, presentation,
spreadsheet and word processing
software. Just hook it up to your
IBM-compatible or Macintosh
computer and start painting.

The HP
PaintJet.
$1395*

<o

For only $1395 (add $125 for the
Macintosh interface).

Call 1-800-752-0900 Ext. 711K
for your nearest authorized HP
dealer and a free sample output.
The HP PaintJet. It’s what artists
are starving for.

There is a better way.

(

HEWLETT
PACKARD

*Suggested U.S. list price. Business graphics created using Microsoft® Excel, which is a U.S. registered trademark of Microsoft Corp. ©1989 tiewlett-Packard Company PE12916
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Facilities
Management
in AutoCAD

y using AutoCAD entity

handles, the DCA Facili-
ties management add-in for
AutoCAD on the IBM PC and
Sun systems lets you link
graphical information that rep-
resents your facilities with
the information related to those
symbols without increasing
drawing overhead, D.C.A.
says.

With the program, you can
establish links to dBASE-com-
patible databases er your own
binary file structure and read
externally stored database in-
formation on an entity from
within the program.

Price: $1495.

Contact: D.C.A. Engineer-
ing Software, Inc., 7 Liberty
Hill Rd., Henniker, NH
03242, (603) 428-3199.
Inquiry 1180.

Manage CAD
Drawings
on Your Network

yco, famous for its

AutoManager utility that
lets you view AutoCAD
drawings up to 10 times faster
than with AutoCAD itself,
now has a graphical database
called AutoBase that lets you
manage AutoCAD drawings on
DOS and OS/2 networks.

DCA Facilities lets you store information such as repair costs,
rental agreements, zone areas, and other information pertaining
to a facility and its equipment.

To provide a way to man-
age your old AutoCAD draw-
ings, AutoBase lets you pull
in information based on data
such as paths and user names
that are inherently stored in a
drawing’s filename. After
that, you can search for a
drawing by project, drafter,
revision date, budgeted time,
or any other information de-
termined by the system
manager.

A version of AutoBase for
Sun workstations is scheduled
for release in the fourth
quarter.

Price: Single-user version,
$695; six-user version, $2000.
Contact: Cyco International,
Inc., 1908 CIiff Valley Way,
Suite 2000, Atlanta, GA
30329, (800) 234-2926 or
(404) 634-3302.

Inquiry 1176.

Circuit Board CAD
with Virtual Memory

P ads-2000, a printed cir-
cuit board CAD system,
uses virtual memory man-
agement to let you design
boards that contain more than
2000 equivalent 14-pin ICs,
CAD Software says.

In addition to supporting
large circuits, the program in-
cludes a copper pour routine
that fills a designated area
while leaving included tracks
and pads isolated. The pro-
gram’s autorouters include
heuristic, maze, and push-and-
shove algorithms. Other fea-
tures include checking on-the-
fly. the rotation of
components and pads in ¥ ,-de-
gree increments, and resolu-

New Harvard Graphics Backs Up Your Presentation |

new version of Harvard
Graphics includes a
feature called HyperShow
that lets you tailor the flow of
‘ a presentation during its de-
livery. If, during the presen-
tation, someone asks for
clarification on a slide, you
can click on a button that ac-
tivates a backup slide with
additional information.
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The program integrates
Draw Partner and includes
a gallery of predesigned
business charts into which
you can plug data. You can
also update charts with fresh
data without losing your
annotations.

Harvard Graphics 2.3
runs on the IBM PC with
420K bytes of RAM. The

program includes 10 ani-
mated sequences and can
import Excel and 1-2-3 data ‘
or charts.

Price: $495.

Contact: Software Publish- }

ing Corp., 1901 Landings
Dr., P.O. Box 7210, Moun-
tain View, CA 94039, (415)
335-6440.

Inquiry 1126.

tion at 1 micron.

Pads-2000 runs on the
IBM PC with 640K bytes of
RAM and a hard disk drive.
Price: $6995.

Contact: CAD Software,
Inc., 119 Russell St., Suite 6,
Littleton, MA 01460, (800)
255-7814 or (508) 486-9521.
Inquiry 11'{7.

Architectural and
3-D Piping Works
with AutoCAD

he ASG Architectural

program, for creating
contract documents for resi-
dential and high-rise buildings,
lets you work in multiple-
story buildings within one
AutoCAD file. When you
create a floor, you can copy
part or all of the plan to an-
other floor by identifying com-
mon elements.

ASG 3-D Piping lets you
draw pipes in three dimensions
and convert them to 2-D and
vice versa, tpe company says.
You can sketch out a piping
layout with center lines and ac-
cess the program’s Quick-
Mode to pick and place single
line fittings, and the program
scales the pipes to size auto-
matically in 3-D. AutoFit
automatically draws connect-
ing pipes between 3-D fit-
tings, accounting for socket or
threaded engagement and
weld thickness.

The piping module works
with AutoCAD release 9.0 or
higher on the IBM PC. The
Architectural program works
on AutoCAD for DOS; 0S/2;
Sun, Unix, and Ultrix ma-
chines; and tlhe Macintosh.
Both modules require the ASG
Core.

Price: ASG Architectural,
$1000; ASG 3-D Piping,
$1000; ASG Core, $500.
Contact: ASG, 4000
Bridgeway, Suite 309,
Sausalito, CA 94965, (415)
332-2123.

Inquiry 1178.

X
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Computer Museum
Builds Giant
486 Screamer

t the end of the movie

The Incredible Shrinking
Man, Scott Carey, played by
Grant Williams, discovers the
meaning of life when he’s
finally small enough to go
walking among the mole-
cules. No longer does he reject
the unknown as something
cruel and frightening. Instead,
he embraces it.

In its giant computer ex-
hibit, The Computer Museum
in Boston is using the same
principle that a larger-than-life
world can be the path to
knowledge. But instead of
shrinking the kids, museum
officials enlarged the
computer.

The exhibit, called the
Walk-Through Computer, fea-
tures a two-story working
model of a computer that in-
cludes a 108-square-foot
monitor, a 6-foot-high floppy
disk, and a functional 25-
foot-long keyboard. A giant
screen is powered by a three-
beam projector driven by a
Mac IIfx.

Visitors can activate an in-
teractive educational exhibit
that shows more than 300 cit-
ies in eight regions of the
world.

You can choose two cities
by pointing and clicking with a
40-inch trackball, and the
computer tells you the shortest
land route distance between
the two and flashes a giant
slide show of sights you’d see
along the way. Meanwhile, by
stepping inside the computer,
the floor-to-ceiling video

board shows digital bits
changed to analog pictures.

Through a viewport, you
can see the surface of an Intel
486 magnified 50 times. A
rear-projection screen that’s
embedded in place of actual
silicon presents images that
zoom over the actual surface
of a silicon chip magnified up
to 500 times. The images are
based on video shot through a
scanning electron micro-
scope. Pulsing lights simulate
the flow of data through the
computer.

Museum director Oliver
Strimpel says the idea for the
exhibit came to him three
years ago as he played with dif-
ferent ideas on how to ex-
plain the workings of a com-
puter in a compelling way to
a wide-ranging public. “Every-
one likes larger-than-life ex-
hibits,” he said. “They make

POWERSTATION

Hard Drive

$ 8 4 0 0 e s e e e

JRAM (Ex pmcmbm to

aching buffer

you feel more relaxed, more
comfortable.”

The exhibit is not exactly
true to life. Strimpel explained
that during the design of the
computer’s motherboard,
which features a 7'4-square-
foot CPU, the museum needed
to deviate slightly from the
real world. The room that
houses the board is slightly
more rectangular than that of a
real microcomputer board,
and the CPU is in a different
place. “We wanted to have a
processor right in the middle,
so people could gather
around it, ™ Strimpel said.
Cutaway viiews of the board
reveal six jayers of the board
and its wires.

Designed and built from
May 1989to June of this year,
the computer cost $1.2 mil-
lion, including more than

continued
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Now You Don't Have To Be An Egghead
To Understand UNIX And Open Systems.

If you’re a business or technical manager, agenda has been expressly designed to ™ T e T

senior executive, power user or reseller, de-mystify open systems computing. | Tell me m}“?iﬁoufgi‘&e rS%'umONS |

finally there’s a UNIX/open systems trade Discover how and why you should in Anaheim, October 3-5, 1990.

show just for you. implement a system of your own. l Send me information about: |
UNIX SOLUTIONS was developed Hear consultants, corporate end-users | O Attending the conference. I

to provide the practical knowledge and resellers discuss their first-hand I O Auending the exhibit floor |

and useful information you need to experiences building cost-effective | O Exhibiding |

better understand the power and flexi- ~ corporate systems. e

bility of a corporate open computing Come to UNIX SOLUTIONS. Where | e |

g g Company

environment operating under UNIX. you don’t have to be an egghead to | |
Come see all the latest business appreciate the benefits of UNIX and | Aédrm |

applications as well as those currently open systems. | :"y P |

under development. Evaluate the Dor't pass up this valuable, once- | cla!e—_ 1p/Postal Code |

hardware, networking equipment, a-year opportunity. To receive your :umry

peripherals and services that can get free information package, return the | prone ' |

your company up and running, coupon. For immediate action, call | e ’ |
Come learn from a truly unique (617) 449-6600; fax (617) 449-6953; | :Z:‘l;'::I;OS:UHONS e v aohe | Siews |

conference program. The 40-session or telex 174273. o, CRAENE

LAl le!

EXPOSITION AND CONFERENCE™

Introducing The Open Systems Trade Show
Where UNIX Gets Down To Business.

October 3-5, 1990 » Anaheim Convention Center » Anaheim, CA
Circle 525 on Reader Service Card
©1990 - The Interface Group - 300 First Avenue, Needham, MA 02194 USA - UNIX is a registered trademark of AT&T.
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$200,000 in equipment and relations manager, “We used 1-2-3 release 2.2, Great small businesses, " Roger
professional services. Much of  the trackball because you can American’s One-Write Plus Melanson, president of Great
the project’s cost is due to the imagine how hard it would be small-business accounting American, said. “They think
creators’ having to make al- to pick up a bumper-car-size program, and @Accounting, a  accounting first.” Citing his
most all the components mouse and move it across the software bridge that seam- company’s own research, he
from scratch. You can’t justgo  pad.” lessly links the two programs.  showed that unlike big busi-
down to the local Radio —Dave Andrews  Some of the technology used nesses that already have ac-
Shack and buy a 1-square-foot to link the two programs counting programs on main-
key or a keyboard that you —— comes from a run-time ver- frames and buy 1-2-3 to
can walk on. sion of RoundTrip, a program further analyze data, when
The museum drew on the Lotus GOG.S After from Circle Systems that lets small businesses buy their first
technical expertise of several Small Business you create 1-2-3 worksheets computer, they use it for ac-
designers and authors, in- from the data of dBASE-for- counting. Melanson said that
cluding Richard Fowler, from he recent announcement matted reports. 69 percent of small busi-
Britain’s National Museum that Lotus and Great In this agreement, instead nesses use their PCs for ac-
of Photography, Film, and American Software (Nashua, of going after businesses that counting, while just 42 per-
Television; Nova producer NH) are collaborating on an already have an accounting cent use them for spreadsheets.
Nancy Linde; David Macau- accounting and financial system and are thinking about With Financial Manager,
lay, author of The Way package shows that in addition ~ buying a spreadsheet, Lotus which costs $795, Melanson
Things Work; BBC producer to the big fish of the corpo- and Great American are going  said entrepreneurs can com-
John Palfreman; and New rate world, Lotus wants toreel  after the small-business op- bine accounting and database
York animator Dean Winkler. in the small fish, too. erator who’s thinking about capabilities with the analysis
And why did the museum Announced at a joint meet- buying that first computer, power of a spreadsheet,
choose the trackball, instead of  ing of two Boston Computer which will probably be an *“without knowing much
a mouse? According to Gail Society groups, Financial XT- or AT-class PC. about Lotus 1-2-3 release 2.2.”
Jennes, the museum’s public Manager consists of Lotus “The world is different in —Dave Andrews
FAX MACHINES LAPTOPS COPIERS PRINTERS
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Moving up to workstation performance? Make
the right move to Aydin Controls’ Industrial
Grade Workstation for peace of mind.

For nearly a quarter century Aydin has
provided durable Graphics Display and
Control products to the Utilities, Defense and
Process Industries. Today, Aydin brings its
reliably designed products, full support and
guaranteed dependable service to you, our
most demanding customer.

Circle 507 on Reader Service Card
(RESELLERS: 508)

414 Commerce Drive ® Fort Washington, PA 19034-2602
TEL: 215-542-7800 ® FAX: 215-628-4372

Quality

Now you can have maximum performance
(Norton SI - 46, Landmark - 59), a 386/33
MHz processor and a full-size 19”7 VGA
monitor, at a PC price. Experience a work-
station that is built for tough industrial use by
an Industrial leader. The 4310 is available in
Tower, Desktop and Industrialized
Rackmount configurations to meet any
requirements.

Get to know Aydin’s excellence in quality and
performance. Call 1-800-366-8889

KAYDINCONTRCOLS

European Headquarters:
1/3 Hunting Gate, Hitchin, Hertfordshire, SG4 OT|, England

TEL: Hitchin 462-458804 ® TLX: 826626 AYDIN G ® FAX: (0462) 456761




Athena Releases
Alternative
to DrawPerfect

he AccuDraw drawing
program for WordPerfect

5.0 and 5.1 supports Bézier
curves and has the ability to
fill closed curves. It also fea-
tures a visible line ruler and
detailed editing and design
through a zoom capability.

Since it’s vector-based,
AccuDraw lets you achieve
output as smooth as your out-
put device can handle, up to
1200 dpi. Because the pro-
gram is compatible with the
WPG file format, you can
import graphics into a Word-
Perfect document without
first converting the file. The
program includes 300 pre-
drawn images and symbols.

AccuDraw runs on the
IBM PC with 512K bytes
of memory.
Price: $95.
Contact: Athena Technol-
ogies, Inc., 160 East Main St.,
P.O. Box 1261, Westbor-
ough, MA 01581, (800) 525-
3577 or (508) 898-2770.
Inquiry 990.

Explore the Cost
of College

he College Board’s Col-

lege Cost Explorer pro-
vides information on plan-
ning for and paying for
college. The program lists
the full costs and financial aid
policies of more than 2800
two- and four-year colleges.
You can provide your own fi-
nancial information, and the
program helps you calculate
your expected contribution.

The program runs on the

IBM PC and Apple II.
Price: $49.95.
Contact: The College Board,
45 Columbus Ave., New York,
NY 10023, (212) 713-8000.
Inquiry 992.
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AccuDraw provides several features for WordPerfect users who
want to create graphics for their documents, including a visible
line ruler and the filling in of closed Bézier curves.

Solicit Your
State Congress

olicit Your State is a

mailing program that pro-
vides the addresses for state
senators, representatives, and
members of the assembly.
With the program, you can
print up to 100,000 labels,
envelopes, or postcards per
printing.

A 105-character note is
provided for describing each
address. You can also attach
a note of up to 630 characters
for keeping track of which
letters you’ve sent to each con-
gressional representative.

The program runs on the
IBM PC with 512K bytes of
RAM and a hard disk drive.
Price: $49.95; LAN version,
$129.95.

obHunt combines a

database with the names
and addresses of thousands
of employers nationwide,
and itlets you print personal-
ized cover letters, job appli-
cations, follow-up letters,
and other types of letters
to prospective employers.
With the mail-merge func-
tion, you can send hundreds
of letters to companies in just

Contact: Elfin Designs, RR
2, Box 1290, Norridgewock,
ME 04957, (207) 397-5371.
Inquiry 995.

An Updated
Manufacturing
Inventory Program

A new version of Micro-
computer Specialists’
manufacturing inventory pro-
gram for the IBM PC, MISys
3.1, supports 16-level bills of
materials, automatic cost roll-
up, purchase history track-
ing, and data recovery
functions.

Price: $1495.

Contact: Microcomputer
Specialists, Inc., P.O. Box
795, Woodstock, VT 05091,
(802) 457-4600.

Inquiry 994.

JobHunt Helps You Get a Job

a few hours.

A built-in database lets
you search for a job by func-
tion or geographic region.
You can add addresses to the
database, which provides
phone numbers, fax num-
bers, and other information
on companies where avail-
able. The program prints
employer- and return-ad-
dress mailing labels.

Improve
Chromatography
Methods

he new version of Lab

Calc for Chromatography
includes a method editor that
simplifies the development of
advanced chromatography
methods by letting you see im-
mediately the results of peak-
picking method changes to an
existing sample run. The
program includes a data-
manipulation language called
Array Basic that lets you cus-
tomize included algorithms
and build new ones, Galactic
Industries says.

The program’s editor pro-
vides commands for baseline
overriding, forced peaks,
negative peaks, and automatic
injector control. The baseline
correction capability can sub-
tract complex polynomial
baselines from data. You can
adjust raw chromatograms
for run-to-run retention time
differences, and the program
includes smoothing and inter-
polation functions.

The program supports up
to eight independent data ac-
quisition channels and can
run in the background. It re-
quires an IBM XT or higher
with a hard disk drive.

Price: $1490.
Contact: Galactic Industries
Corp., 395 Main St., Salem,
NH 03079, (603) 898-7600.
Inquiry 991.

You can run JobHunt on
an IBM PC with 360K bytes
of RAM. An additional ad-
dress disk provides 1000
more addresses.

Price: $49.95; address disk,
$19.95.

Contact: Scope Interna-
tional, P.O. Box 598, Alex-
andria Bay, NY 13607,
(315) 393-9606.

Inquiry 993. _J




" True Fax Automation

Computer Integration Center

We Have You In Mind

Never before has it been this easy to complete the automation of your office.
Computer Integration Center provides valuable assistance in moving your business
into the world of computers or
in upgrading your present
system  with continually
advancing technology.

At CIC we prride ourselves on
providing exactly what you
need to make your computer
system the best for your business.
CIC will design the best
network, display, and high
capacity subsystems to satisfy your demands, and provide helpful technical support

after installation. In such a saturated market it is necessary to discuss your needs
with an expert who can clarify your options. By treating each customer as an
individual and designing for specific needs, we help you to create a mmfmiable

compuling environment.

NOVELL NETWORKING ETHERNET/ARCNET
UNIX & 0S/2 ENVIRONMENTS

LARGE CAPACITY STORAGE
HARD DISK SYSTEMS/ OPTICAL DRIVES/CD-ROM/ TAPE BACKUP

SUPER-HIGH RESOLUTION DISPLAY

MEMORY EXPANSION

A NEW WORLD: CHINON CD-ROM DRIVES

Imagine the 42-million-word Oxford English Dictionary on one CD-ROM
diskette—one of the millions of feats the Chinon CD-ROM Drives can perform.
Fach CD holds over 600MB!

Take advantage of Chinon CD-ROM technology two ways: the external drive and
the new internal drive. Both read standard audio CDs too and have headphone
jacks and volume control. Plus daisy-chain up to 7 drives using the SCSI interface.

The new CS-431 drive, with an average access time of 380ms, fits in the space
of a 5% drive, but has the capacity of 1,500 floppy disks. ......... $649 (ext.), $549 (int.)

OCR: CHINON DS-3000 + READRIGHT 2.01

With the powerful Chinon/ReadRight package, scan text into your computer
with the accuracy of the average typist—up to 20 umes faster. ReadRight's patented
system can deal with practically any document you're likely w encounter.

No wonder ReadRight and the Chinon DS-3000 were both chosen PC Magazinés
Editor’s Choice in March 1989. special price $779

CHINON DS-2000 SCANNER +
SCANFAX 96 FAX CARD:
THE SMART WAY TO FAX AT A GREAT PRICE

Discover 9600-baud faxing with the innovative Chinon desktop scanner, a
simple add-in board and easy-to-use software. All atan incredible price. Transmit
or receive directly from the DS-2000 or from your own computer.

It's much more convenient than a conventional fax machine because you print
only the messages you want—no more junk faxes! And with the DeskScan, you can
fax pages from books without photocopying, plus lots of other things that won’t
fit through a fax machine. With ScanFax you get:

® High-speed transmission—up to 9600 baud.

® Flat bed design—nothing is pressed flat or dragged through.

® Easy high-volume faxing—incoming or outgoing.

® Security—print faxes only if you want to.

® Useful features like auto-redial, infout log and automatic cover sheet.

Not to mention the Chinon DS-2000 itself, a powerful, versatile input device
in its own right. Input copy or graphics in a flash without a keyboard or
mouse—great for desktop publishing, graphic design and much more.

Other scanner/fax packages on the market sell for about $900 at half the
speed. But with the Chinon ScanFax package, you can get 9600-baud speed,
scanfax convenience, and Chinon quality and reliability, at an exceptional price.

A true innovation in faxing at an unbelievable price.
9600-baud Faxing with the DS-2000 scanner and ScanFax 96.

Computer Integration Center

The Systems Integration Experts
CIC/New York: 450 Seventh Avenue Suite 1003, New York City 10123 ... (212) 967-7683
CIC/New Jersey: 111E Corporate Boulevard, So. Plainfield, Nj 07080 ... (201) 757-6342

Circle 515 on Reader Service Card (RESELLERS: 516)
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What more could you want? An
advanced workstation or computer?
What kind and how nwny?

Private office? You got it.

Hate ties? Wear shorts.

Microsoft. It takes a great
compuny to make great software. Great
people. Great location. Great facilities.
Here’s your shot.

Software Design Engineers

We're offering you a chance (o
do things you can’t do anywhere ¢lse.
Become involved with everything from
object-oriented methodology, compil-
ers, operating systems, and networking
1o sophisticated graphics, user-
interfaces, powerful applications, and
more. And we're working on some
truly visionary ideas we can’t even
reveal yet.

To pull this off you'll need:
Programming expertise and a back-
ground that includes micro's, C or
Pascal, 8086, 68000, UINIX ®/XENIX
Macintosh Toolbox, and/or MS-DOS.

Development Managers

Help us bring our products 1o the
users. We're looking for proven
designers 1o lead a team of expert
developers in the design and develop-

lean air, city nights,
great programming.

ment of our products. We need people
with 5 or more years of software
development and design experience,
combined with 3 or more years as a
successful technical lead. Add ad-
vanced knowledge of OS internals,
networking, windowing environments
and/or systems or applications design
and we'll be thrilled.

We’d like to see your views.

Microsoft gaes to & lot of trouble
to find new ways to look at computers.
And new people to do the looking. If
you have some enlightened views on
software, bring them to the company
with the most to offer — Microsoft.

To apply, send your resume and
salary history 10: MICROSOFT CORPO-
RATTION, Recruiting, Dept. CWSDE-
0890BYTENE, One Microsoft Way,
Redmond, WA, 98052-6399. No phone
calls, please. We are an equal opportu-
nity employer and are working toward
a more culturally diverse workplace.

LINIX is a registered trademark of AT&'T

Microsoft

Making it all make sense’

64NE-8 BYTE - AUGUST 1990
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When 280 million Soviet citizens go
shopping for computers, you’d better put
on a show!

Mikhail Gorbachev’s programme of
perestroika will never get off the ground
without computerisation on a massive scale.
He needs your help to bring the Soviet
economy into the 20th Century before the
start of the 21st.

That’s why the Soviet Government is giving
every encouragement to exhibitors at
Informatics-90 in Moscow from 11th to 18th
October 1990, the nation’s largest and most
prestigious computer fair.

The Soviets are ready to invest in all aspects of
computerisation — hardware, software,
peripherals, consultancy, CAD — you name
it, they want it. Thousands of decision-
makers will be coming from major cities,
industrial and commercial centres and
government departments throughout the
fifteen Soviet republics.

To exhibit at Informatics-90, call in Bricom,
the only Western exhibitions and trade

promotions company specialising exclusively
in the Soviet Union.

Circle 509 on Reader Service Card

We’'ll book floor space, reserve hotel
accommodation, procure visas, make travel
arrangements, ship your exhibits, build and
furnish your stand, translate your literature,
provide interpreters and deal with all your
special requirements.

Don’t miss out on the trading opportunity of
a lifetime. Just complete the coupon and fax it
to us today. We’ll do the rest!

To: Bricom, Suite 355 Linen Hall,

162 Regent Street, London W1X 1RA.
Telephone: 071 434 2868 Fax: 071 494 3162
Telex: 21847 BMTCCT

Please rush me details of Informatics-90

Name Company
Address

Phone ___ Fax
Telex Date




SOUTHWESTERN

NETWORK SYSTEMS INC.

SNS 38625 Network Server
* 4mb RAM
64k cache
100mb ESDI hard disk drive
32k hard disk cache
2 serial, 1 parallel
Monochrome monitor with graphics card
101 enhanced keyboard
Large vertical case
1.44mb floppy disk drive
230 watt power supply
3 Novell 16-bit NE-2000 NIC

' | | Server price starts at $3150
' or $89. per month

n
MSCOEA. groy W -

Southwestern Network Systems is able to custom configure
your network to meet your ever changing needs. We do
software and hardware consulting. Call us with your comput-
ing problems. Custom software applications can be written
under the new Microsoft Windows™ Environment.

Call for deuails...

Phone 800-347-6574
Fax (714) 957-8323

VISA/Mastercard Accepted

SOUTHWESTERN Newore 388

3183-G Airway Ave., Costa Mesa, CA 92626
Circle 534 on Reader S_ervice Card (RESELLERS: 535)




[t’s hard to be humble when we have
so much to offer for so little. ..

A higher standard

MADE IN
THEUSA of standard features
TECH™ 386SX WITH 40MB
B S1D wt pndaeto b onmapeivout, | HARD DRIVE SYSTEM
exp: 0 1] .

B 0 wait state page mode memory. AND 14” MONITOR
B Built-in dual IDE hard drive interface.
M Built-in dual diskette drive controller. $ 1 2 9 5
B Built-in parallel printer port. ONLY ’
B Two built-in serial ports.
M Seven expansion slots (6 available).
W Socket for 80387SX coprocessor. OPTIONS
W 5.25"1.2MBor 3.5 1.44MB diskette drive. 100MB hard drive system . . .$1,595
Tll Ezl:anced 101-key keyboard. L 200MB hard drive system . . . $2,095

1 ﬂ?t screen high res. monochrome monitor with 20MHz version . . . . ... add$ 120

graphic adaptor.

$ ™

MAXTOR™ 769v8 165ms. °2,0)5 | CONNER

HIGH PERFORMANCE 5.25"” HARD DRIVES

wve o | PERFORMANCE

Model Capacity Access Time Only  w/Kits 3 . 5
XT-1085 85MB 28ms 625 715
XT-1140 143MB 27ms 1,200 1,285 HARD DRIVES
XT-2190 19IMB  29ms 1,370 1,470 AT/SCSI
XT-4170E/S 179MB 14ms 1,145 1,285 Conner 40MB....... $ 375
XT-8380E/S 410MB  14.5ms 1,595 1,765 Conner 80MB....... $ 545
Tahiti Optical 1.2GB 35ms 5,925 6,075 Conner 100MB ... ... .. $ 665
LXT200A/S(3.5") 202MB 15ms 895 925/1,035 Conner200MB ... ... .. $1,065

MACINTOSH™ HARD DRIVE SUBSYSTEM

200MB ExternalDrive . ......................... $ 1 ,049

18ms, 3MB/sec Data Transfer Rate, Complete with Formatting Software, Manual,

SCSI and Power Cables!
Internal External

OMB, 20MS . . ..\t $ 419 $ 539
BOMB, 25MS . . e $ 599 $ 719
T0OMB, 258 . . . ottt e e $ 699 $ 819
200MB, 15MS .. ...ttt $ 919 $1,049
B8OMB, 14MS .. ..o\ e et $1,649  $1,739
SYSTEM OPTIONS ™ BUY WITH CONFIDENCE
512KBRAMupgrade . ... add$ 65 FROM TECH CITY™
2MBRAMupgrade ............ add $195 W 30-Day Money-Back Guarantee!
. @ 1 Year Warran

VGA monochrome monitor . ... add *110 800-828- 3110 | Fullea'l;chmwtsyuppon

VGA color monitor (720x480) . . .add $410 (714)385-1219  FAX(714)937-5414 ) InBusiness Since 1984

VGA color manitor (1024x768) . .add $500 6 A.M.-6 P.M. PACIFIC STANDARD TIME |- No Additional Charges for Credit Card

Mini tower case version . .. .. . add* 50 1300 E. KATELLA AVE., ANAHEIM, CA 92805 | NoCredit Card Charge Untll Shipment

| Prices subject to change without notice.

Circle 536 on Reader Service Card (RESELLERS: 537) AUGUST 1990 * BYTE 64NE-11



REGIONAL
WHAT'S NEW

METRO NEW YORK » NEW ENGLAND

Business Software
for VARs, Developers

D roege Computing Ser-
vices’ integrated sales,
marketing, and administra-
tive program for software de-
velopers and value-added re-
sellers includes support and
error logs that let personnel
identify trends in support
requests.

Called, appropriately
enough, Sell More Software, it
lets you track product orders
by product code and pur-
chaser. The program can
also handle the billing for cus-
tom software developers who
charge for time and materials.

Sell More Software is writ-
ten in Clipper. It runs on the
IBM PC with DOS 3.0 or
higher and is LAN-compatible.
Price: $750.

Contact: Droege Computing
Services, Inc., 3200 Croas-
daile Dr., Suite 304, Dur-
ham, NC 27705, (919)
383-9749.

Inquiry 997.

C Routines for
Semantic Databases

onexsys’s Knet (for
Knowledge Network) Li-

brary 1.0 includes a set of
more than 250 C routines for
creating, maintaining, and
querying a semantic database.
With the library, plus a
linker and compiler, you can
build a database with a built-
in low-level theory of mean-
ing. This is necessary in ap-
plications for emergency
management, police support,
or battlefields, where fast re-
sponse, data flexibility, and
simple query methods are
required.

Applications of the library,
available for the Mac, OS/2,
and Unix environments, re-

64NE-12
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Sell More Software lets you store brief descriptions and
unlimited notes on each sales call. From the description list,
you can access in-depth detail on each sales call.

quire at least 4 MB.

Price: $495.

Contact: Konexsys Corp.,
3825 Academy Pkwy. South
NE, Albuquerque, NM
87109, (505) 344-8891.
Inquiry 1001.

A Database
for the Broadcast
Newsroom

Ipha-Omega Applica-

tions, a broadcast-ori-
ented software company, de-
veloped Soar for broadcast
newsrooms that need a way to
store, organize, archive, and
retrieve information regard-

nv. a mailing program

for the Hewlett-Pack-
ard LaserJet and compatible
printers, can convert the ZIP
code in an envelope address
to U.S. Postal Service Post-
net bar code, letting you take
advantage of Post Office
sorting equipment for faster
delivery.

If you're tired of strug-
gling with mail merge, you
can install Env as a TSR pro-
gram, letting you capture
and print the mailing ad-
dress from within your word

ing on-air stories.

The program, written in
dBASE and compiled with
Clipper, lets you file stories
by title, reporter, photogra-
pher, and date aired. You can
store a story synopsis plus a
tape and time code pointer
that tells on which tape the
story resides and where. The
company says that it designed
the program with the idea
that not everyone in the news-
room is a computer genius,
so a reporter, editor, or sup- .
port person can learn it in
just a few minutes.

Soar runs on the IBM XT
with 640K bytes of RAM and a
hard disk drive.

Price: $249.

Your Passport to Fast Mail Delivery

processor or database, Pike
Creek Computer says. With
one keystroke, you can dis-
play the address of the last
printed envelope. The com-
pany says that it tested Env
extensively on Post Office
sorters.

Env runs on the IBM PC
with 256K bytes of RAM.
Price: $49.95.

Contact: Pike Creek Com-
puter Co., Inc., 2 Galaxy
Dr., Newark, DE 19711,
(302)239-5113.

Inquiry 999.
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Contact: Alpha-Omega Ap-
plications, 7817 Alhurst St.,
Jacksonville, FL 32211,
(904) 273-0945.

Inquiry 998.

Leave Translation
Headache at
the Junction

T ools & Techniques’ new
version 3.02 of Data Junc-
tion, its data conversion tool,
lets you import and export na-
tive file formats to and from
other formats, including Clar-
ion, Q&A, Lotus 1-2-3 re-
lease 3.0, DataFlex, askSam,
Oracle, and many others.
With Data Junction, you can
sort, extract, rearrange, edit,
and enter records, fields, and
bytes into the output format
required, the company says.

Formats supported by the
standard version include
1-2-3/Symphony; dBASE II
and higher; FoxBase; Clipper;
Enable; fixed, fielded, and
delimited ASCII; askSam;
DIF; and mail-merge data
(WordPerfect, WordStar, and
Microsoft Word).

The professional version
supports all the standard for-
mats plus SYLK, Excel,
ACT!, DAC accounting, Plati-
num, Maximizer, SuperCalc,
Btrieve, c-tree, Paradox,
R:base, Clarion, DataFlex,
binary and packed data, and
mainframe EBCDIC.

The advanced version sup-
ports all the others plus Infor-
mix, Uniplex, XDB, Oracle,
and C-ISAM.

Each version requires
512K bytes of RAM and a hard
disk drive.

Price: Standard version, $99;
professional version, $199; ad-
vanced version, $299.
Contact: Tools & Tech-
niques, Inc., 1620 West 12th
St., Austin, TX 78703, (800)
444-1945 or (512) 482-0824.
Inquiry 1000.



NO CONFIGURATION IS IMPOSSIBLE!

We guarantee to meet your configuration needs!
Excellent service and competitive prices since 1979

PS§S325

PS386-25MHz, 4 megs RAM Price: $2688

1.2 meg 5.25" Drive

1.44 meg 3.5" Drive

Paradise 16-bit VGA 512K 40mb IDE Hard drive

1 Parallel & 2 Serial Ports

101 Keyboard VGA Monitor 1024x768

MS DOS 3.3 or 4.01 w/64K Cache option add $400

PS320

386-20MHz, 4 megs RAM price: $2589

1.2 meg 5.25" Drive

1.44 meg 3.5" Drive

Paradise 16-bit VGA 512K 40mb IDE 28ms Hard drive

1 Parallel & 2 Serial Ports

101 Keyboard VGA Monitor 1024x768

MS DOS 3.3 or 4.01 w/64 Cache option add $300

PS316S

386-16MHz SX 2 meg RAM price: $1975

1.2 meg 5.25" Drive

1.44 meg 3.5" Drive

Paradise 16-bit VGA 512K 40mb IDE 28ms Hard drive
1 Parallel & 2 Serial Ports

101 Keyboard VGA Monitor 1024x768
MS DOS 3.3 or 4.01

PS216

AT 12MHz, 1 meg RAM Price: $ 1358

1.2 meg 5.25" Drive

1.44 meg 3.5" Drive

Paradise 16-bit VGA 512K 40mb IDE 28ms Hard drive
1 Parallel & 2 Serial Ports

101 Keyboard VGA Monitor 768x480

MS DOS 3.3 or 4.01

ORDER: 800-767-0668 FAX: 405-525-9154
INFO:  405-524-0668 TECH: 405-524-0761

Ask about our line of XT compatibles. We also provide complete network
solutions—so call for a free networking analysis. Hard drive upgrade: 65mb $129,
80mb $129, 150mb $699, 320mb call.

Terms and Conditions:

Payment: All prices are cash discounted. Visa, Mastercard, Discover add 3% sur-
charge. Personal & company checks take 10 days to clear. Money order, certified &

wired funds get immediate shipment. Net 10 days term with credit card guarantee. 1
No credit card charge until shipment. co mt8k SOIUtlons InC-

Shipping: UPS, Federal Express {customer is responsible for shipping fee). 1758 North West

Guaranteed on-time Delivery: If your order doesn't ship as promised, we'll credit
you $50.00 on next order of $100.00 or more. 16th Street

Satisfaction Guaranty: 30-day money-back guarantee (less shipping). Oklahoma Clty, OK 73106
Quality Assurance: 72 Hours Burn-in Testing.

Returned Merchandise: All returned items require an RMA (Returned Merchan-
dise Authorization) number and must be shipped fully insured and charge prepaid. ﬁ
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Buy with

Confidence

In an effort to make your
telephone purchasing a more
successful and pleasurable
activity, The Microcomputer
Marketing Council of the
Direct Marketing Association,
Inc. offers this advice, "A
knowledgeable buyer will be a
successful buyer.” These are
specific facts you should know
about the prospective seller
before placing an order:

Ask These Important
Questions

How long has the company
been in business?

Does the company offer
technical assistance?

Is there a service facility?

Are manufacturers warran-
ties handled through the
company?

Does the seller have formal
return and refund policies?

Is there an additional charge
for use of credit cards?

Are credit card charges held
until time of shipment?

What are shipping costs for
items ordered?

Reputable computer dealers

to your satisfaction. Don't
settle for less when buying your
computer hardware, software,
peripherals and supplies.

Purchasing Guidelines

e State as completely and ac-
curately as you can what
merchandise you want in-
cluding brand name, model

This message is brought to you
will answer all these questions by:

the MICROCOMPUTER
MARKETING COUNCIL
of the Direct Marketing
Association, Inc.

6 E. 43rd St.,

New York, NY 10017

MMCG

number, catalog number.
o Establish that the item is in

MICROCOMPUTER
MARKETING COUNCIL

stock and confirm shipping
date.

* Confirm that the price is as
advertised.

¢ Obtain an order number
and identification of the
sales representative.

® Make arecord of your
order, noting exact price in-
cluding shipping, date of
order, promised shipping
date and order number.
If you ever have a problem,
remember to deal first with the
seller. If you cannot resolve the
problem, write to MAIL
ORDER ACTION LINE, c/o
DMA, 6 E. 43rd St., New York,
NY 10017.

W CCMFEs”
,

i

e, o .
RS s

© Direct Marketing, Association, Inc. 1988
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These are the Ultimate Values
from CompuLynk!

Advanced products, revolutionary prices & one year warranty
Business & Personal Computers

The Powerful Tall™ 386-25

Complete System Features:

« Intel CPU 80386-25 Mhz

* 2 MB RAM , expandable to 8Mb on board
« 110 MB Hard drive 28ms

* 1.2Mb or 1.44 Mb Floppy drive

* 1:1 Interleave HD/FD Controller

* AMI BIOS with built-in setup

+ 101 Enhanced AT keyboard

« 80387 Math co-processor optional

+ Real time clock calendar, battery back-up

+ 2 serial, | parallel port standard

* 1-32 bit, 5-16 bit and 2-8 bit slots

+ 14" VGA Mono & 16 Bit VGA Card

» DOS 4.01 standard

*» Microsoft Windows 3.0 standard

* DOS, 0S8/2, UNIX, NOVELL Compatible
» Assembled in the United States

» FCC Class B Certified

ONLY $2695.00

FREE Software
($100 Value)

Switch-It®
Time-Saving Software
that Lets PC Users

Instantly Switch Between
up to 100 Programs & Files

The Everex™ 386-SX

Complete System Features:

« Intel CPU 80386-SX

» 1 MB RAM , expandable to 8Mb on board
* 40 MB 28ms Hard Drive

* 1.2Mb or 1.44Mb Floppy drive

« 1:1 Interleave HD/FD Controller

« AMI BIOS with built-in setup

+ 101 Enhanced AT keyboard

« 80387-SX Math co-processor optional

» Real time clock calendar & battery back-up
» 2 serial, | parallel port standard

* 6-16 bit, 2-8 bit expansion slots

* 14"VGA Monochrome Monitor

« 16-Bit VGA card

* DOS 4.01 standard

- DOS, 0S/2, UNIX, NOVELL Compatible
» Assembled in the United States

» FCC Class B Certified

ONLY $1895.00

Compare Features - Then call CompuLynk

386-SX Based Computers

386 Based Computers

Standard Features

CompulLynk Dell Zeos Compulynk

Dell Northgate

Speed

76 MHz 16 MHz 16 MHz 25 MHz

25 MHz 25 MHz

On Board Memory

1MB §12K 12K 2MB

1MB 1MB

Q\\‘ S\ Total Memory On Board

4 MB 8 mB

& | Flappy

1.20r1.44 | 1.20r1.44 1.2 1.20r1.44

1.20r1.44 | 120r1.44

16Bit VGA & VGA Mono

4 v X v

X X

Standard Hard Disk

40 MB 20 MB 32 MB 110 MB

40 MB 200 MB

Hard Disk Upgrades

110MB (40 &100MB| Optional | 300 MB ESDI

150 MB 300 MB

[T

4.01 Dptional Dptional 4.00

Optional 4.010r3.3

Price

$1,895 $1,899 $1.395 $2,695

$4.199 $3,434

Dptional VGA Calor

$250 Optional Optional $250

Dptional Optianal

1 MB RAM Upgrade

$90 $150 -Optional $90

$150 $65

—CompulLynk ——

" The Computer Solution Company "
180-B Turnpike Rd. Westboro MA 01581
Tel. 508 898-3731 Fax 508 898 2548

C.0.D.
ORDERS
ACCEPTED

MasterCard
1 -

* FREE Switch-It is offered with a purchase of any

Order Now Toll Free

800-969-9889

Computer System

** Registered Trademarks are proprietary to their respective manufacturers

Circle 514 on Reader Service Card

Hours:
M-F 9am-7pm
Sat 10am-3pm

VISA
[ ]
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Attention U.S. BYTE Subscribers

o
Watch for the next BYTE DECK mailing that —
will be arriving in your mailbox soon! Q )
Use this as a fast, convenient tool to purchase
computer products and services. It’s loaded with
essential hardware and software products that you
should be aware of when making your buying
decisions. . .and it’s absolutely FREE!

If you have a computer product or service, and
would like to reach 275,000 influential BYTE
magazine subscribers, please give Ed Ware a call

today at (603) 924-2596.
BVIE

Here's what a BYTE Deck advertiser has to say: /
“Galacticomm does a lot of card-deck advertising, and the BYTE Deck P V
has consistently out-pulled every other deck we have ever used.”’ : ‘N\"\'wa Fr

Timothy Stryker, Galacticomm, Inc., Fort Lauderdale, FL

Mail smarter and save money on your PC using the

One-Iwo Po Punc

3

Greenbelt, Maryland 20770-1400 The Direct Markeving Software Company —— — — — — — —— — — — — —

ArcList® —your first punch— s ————————————= =
lets you professionally manage your \ /f{ // | |
list on your IBM or compatible PC
A : [ Please rush me a FREE copy of

vSvX\l;EMI\gI(()I\I;I‘ZAYM andihucicit: \ f I “How to Manage Your Mailing List.” :
B climinate dupli.catcs from dBase? | O I’'m ready to see ArcList and AccuMail |
ASCII or ArcList files; | in action. Please contact me at once. |
B ke advantage of postal discounts by — > |
presorting according to USPS regulations. /’/ Name I
Acm]WaiIT-M—your second punch—lets you: \ — Title |
B easily knockowt undeliverables with —_ |
automatic address correction fcaturcs;/ g | Organization |
B guickly knock down postal costs by 4 =

inserting carrier route and ZIP+4 Codes . ‘—"" ; | Street I
into your existing dBase, ASCII or ArcList files™~ " : & l
Find out more about ArnList and AccuMail! For a FREE copy of | oy |
“How to Manage Your Mailing List®’ call 1-800-368-5806 or write: | State Zip |
Group 1 Software, Inc. L | |
Washington Capital Office Park GROUP | Tlephone (—— ) I
6404 Ivy Lane, Dept. P-BR70 GROUP 1 SOFTWARE roup re, Inc. P-BRSO_I

Call for the dealer nearest you.
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“Believe it or not, we offer you quality
products & service at LO-LO-LO price.” ¢

MYODA computers are manufactured by PAO-KU Group,
a highly respected, public-held corporation. The MYODA
product line includes a full selection of desktop and laptop
computers. Myoda is the one source supplier for costumer
looking for quallty, service & price.

LTs200cp $3699  |Lt5200x $3099 !

LT3s00 $1599

* INTEL 80286-12cpu

= 0 walt state

= 80287 coprocessor socket

= 1MB on board (expand
able to 4MB)

» Gas Plasma 640 x 480

EGAmode, 4 Gray

scale

A

Y

* 40M HDD (28 ms) =

= 1 44MB FDD

= 2 serial, 1 parallel port

* 1 EGAVCGA /MGACRT
port

Options for LT-3500

= INTEL 80386-25¢cpu

» 0 wait state

= 80387 coprocessor socket

= 1MB on board(expandable
to 8MB on board)

= 32KB CACHE memory

= Gas Plasma 640 x 480

* VGAmode, 16 gray scale

= Other configurations are as
same as LT5200sx

LT5200Nv $2399

= INTEL 80286-16 cpu/0 wait state

= 80287 coprocessor socket

= 1MB on board (expandable to
8MB on board)

« Other configurations are same as
LT5200CD (no CACHE memory)

* INTEL 803865X-16 cpu

= 0 wait state

= 80387SXcoprocessor socket

= 1MB on board(expandable
to 8MB on board)

= Gas Plasma 640 x 480

= VGAmode, 16 gray scale

= 40M HDD{28ms)

= 1.44MB Floppy Drive

= 2 serial, 1parallel port

= 2 CRT ports

« 2 full size expansion slots

= 90-260V auto switch power
supply

Option for all models:

External FOD {1,2MB)
Converter | 12v-110V) for use in car
Shr exteral battery

Memory expansion board|{2MB/4BM)
Expansion chassis{4 external
expansion siots)

33 d

Enerkerzlall(%pfa)BéOKB/I .2MB}
Converter [ 12v-1 10Vifor use in car
Shr external battery

MD386-25
Super VGA

$3499

MD286-12 « INTEL 80386-25cpu
40MB VGA = 0 wait state
$1 4 59 s 40 = 80387 coprocessor socket
» 40MB Hard Drive [26ms) MD386sx-16 * AMI CACHE386-25 Markil
. g\‘TELIS?aZISf"IZCDU « 2 serial, paraliel, 1 game 65MB VGA * 46r\‘/}IBKgncabcohaer<T(eefxnp%rr¥d
» 0 wait state .
port

= 80287 coprocessor = 16 bit, 512K VGA card $1 799 able to 16MB)

socket = 1:1 interleave HFDC

= 8 expansion slots
* IMB on board (expandable « 4" VGA monitor

to 4MB on motherboard) . 180w power supply
= 1.1 interleave HFDC * Baby AT case

= 1.2 MB Floppy Drive » 10Tenhanced keyboard

» INTEL 803865X-16cpu

» 1.2 MB Flo| Drive
= 80387SX coprocessor i

= 1.4 MB Floppy Drive
socket = 120MB Hard Drive

= IMB on board (expand | « 2serial, 1 paraliel, 1 game
able to 8MB on mother port
boa(d) = 16bit, 512K VGA card

= 1:1 interleave HFDC = 14" VGA monitor

= 1.2 MB Floppy Drive {resolution 1024 x 768)
* 65MB Hard Drive

MD8088
20MB MONO
$649

5 i Price & Avallabil = 8 expansion slots
8088-1{10MHZ) Micropro Sut;mu\:laChanmge = 2 serial, 1 parallel, 1game | . 220\‘))(/ power supply
cessor without Notice

ort
» 4.77/10 MHZ Clock Speed P = 101 key enhanced

» 512KB installed, Expand : '162'."‘;’(;2"\( ;GA ﬁ’f keyboard
e = MS DOS 4.01
able to 640KB on Board « 8 expansion slofs
= One 360 KB Floppy Drive » Large vertical

= 200W power supply

= 101 enhanced keyboard
= MS DOS 4.01

= Mini vertical case

= Four 1/2 Height Drive Bays
= 20MB Hard Drive(ss5ms)
= Hard Drive Access LED

= Turbo Switch & LED

= Reset Switch

= MGP Card

= 12" Monochrome Monitor
= 150W Power Supply

= 101 enhanced Keyboard

Congideration can be
changed according to

customer’s requirements m /

Dealer Account Welcome. Please call: 1-800-562-1071

“"MYODA, computing
1053 Shore Road. Naperville, iinois 60563 Tel {708} 369-5199 Fax [708) 369-606€

for the future NOW?"

Circle 530 on Reader Service Card
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Expand Your
Compaq LTE/286
Memory

ewer Technology’s two

memory-expansion mod-
ules for the Compaq LTE/286
let you increase the total sys-
tem memory of the laptop to
1.6 MB or 2.6 MB.
Price: 1-MB module, $595;
2-MB module, $995.
Contact: Newer Technol-
ogy, 7803 East Osie, Suite
105, Wichita, KS 67207,
(800) 678-3726 or (316)
685-4904.
Inquiry 1004.

Estimate Materials
and Prepare
Cutting List?

orkhorses says that the
Carpenter’s Dream pro-
gram simplifies the process
of material estimating and pre-
paring cutting lists for home
construction. You can use it to
estimate material needs.

The cutting rafter segment
of version 2.1 computes truss
calculations and determines
the critical measurement of the
level line from the bottom of
the subfascia to the outside
wall, letting you adjust the
rafter cut so that the soffit with
respect to window trim will
be perfect. The roofing pro-
gram computes the amount of
half-lap roll roofing needed
and the amount of cold pro-
cess to go with it.

Carpenter’s Dteam gives
you long-point to short-point,
with overhang included. It
computes the length of your
first jack rafter and deter-
mines the difference in length
for each jack rafter. Version
3.0, shipping later this year,
will let you do what-if anal-
yses when looking at different
construction proposals.

Carpenter’s Dream runs

REGIONAL
WHAT'S NEW

METRO NEW YORK

NEW ENGLAND
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Newer Technology says that its memory-expansion modules are
100 percent compatible with the Compaq LTE/286.

on the IBM PC with 360K
bytes of RAM.

Price: Version 2.1, $99: ver-
sion 3.0, $149.

Contact: Workhorses, Inc.,
805-B 14th St., Golden, CO
80401, (800) 777-2477 or
(303) 279-8551.

Inquiry 1008.

A Text Retrieval
Program for Unix

Z yLab's Unix version of
its ZyIndex text retrieval
system now supports color,
letting you set any of 16 fore-
ground colors and eight back-
ground colors for windows and
menus. ZyIndex lets you
search your system for words,
phrases, numbers, and dates.
The program offers techniques
for searching by numeric
ranges, prefix and suffix wild
cards, concept searching,

64NE-18 BYTE +« AUGUST 1990

and complex queries in the
form of logical expressions.

ZyIndex for Unix runs on
a 386-based machine running
SCO Unix System V/386 re-
lease 3.2, Interactive 386/ix
release 2.0 or higher, or SCO
Xenix 386 release 2.3.

195 agreement
(4 gl'th:t

contract
31 obligation

3 trea
concord

Price: $695; four-concur-
rent-user version, $2495; addi-
tional users, $695.

Contact: ZyLab Corp.,
3105-T North Wilke Rd., Ar-
lington Heights, IL 60004,
(708) 632-1100.

Inquiry 1006.

Mini Version of TK
Solver for the Mac

he developer of TK
Solver Plus, an equation

processing solver that lets
you enter formulas and rules
to solve equations, has re-
leased a scaled-down version
of the program for the Mac-
intosh. MiniTK lets you solve
for 24 simultaneous equa-
tions with up to 32 variables
and includes the backsolving
capability of TK Solver Plus.

The program includes a
scientific calculator and 24
models for fields such as me-
chanical engineering, chemis-
try, financial analysis, and
others.
Price: $20.
Contact: Universal Techni-
cal Systems, Inc., 1220 Rock
St., Rockford, IL 61101,
(815) 963-2220.
Inquiry 1005.

(Search)

Clear

F1: Help -- 19! Close vindow - F18; Exit

ZyIndex for Unix features two interactive tools that let you
narrow a search for a word. The thesaurus box in the top
left lists synonyms, while the box at right shows close
approximations of the word. The screen at the bottom

displays previous queries.




w I

\ T
Wi[h Windows 3.0 transform-

ng the field of PC computing, the
“all '90 WINDOWS Conference
& Exposition is the one computer
show you must attend this year!
t's the place to go for complete
:overage on today's hottest PC
echnology.

'ET ANSWERS TO TODAY'S MOST
MPORTANT QUESTIONS:

& Is Windows 3.0 the new
standard for corporate
computing?

& Should you move to Windows
now, next year, or never?

& What effect will Windows
3.0 have on your software and
hardware buying decisions
over the next 18 months?

A What should you do about
important issues, such as:
migration to 0S/2, network-
ing and communications,
and training and support?

A How can Windows make your
PC users more productive
now?

Many exciting new applications
vere shown that I didn’t even know
xisted. Attending Windows/Spring
30 saved me a month’s work!“
louglas Allen

Isst. VP, Information Systems

ranklin Savings Association

It’s a tightly focused show. For

| Windows site like ours, I would
ather attend this show than
“omdex. In fact, anyone who sets
mrchasing standards should

ttend.

im Cannin

enior Tec#nical Analyst, Technology Division
MC Corp.

I went away from the last Windows
how feeling that I had a taste of the
1st Century ol[ computing. Anyone
vho wants a clear vision of what is
oming down the road....this show
an bring it all together for you.“
cott Van Grundy

echnical Analyst

lational Federation of Independent
vsinesses

ORPORATE SOLUTIONS ROOM—FOR
ONFERENCE REGISTRANTS ONLY!

.. a collection of mainstream
usiness software connected via an
‘thernet LAN. Automated Design
ystems has developed an exciting
iletwork demonstration based on
he work they did for Microsoft’s
oll-out of Windows 3.0.

N D 0 W

CONFERENCE

S

EXPOSI

WINDOWS

WORLD TRADE CENTER

BOSTON, MASSACHUSETTS

Fall '90

AUGUST 15-17,1990

THEMOSTIMPORTANT CONVENTION OF WINDOWS USERS,
DEVELOPERS, EXPERTS AND ANALYSTS. THE ONE ABSOLUTELY
NECESSARY MEETING ON THIS YEAR'S CALENDAR.

CONFERENCE TRACKS AND SESSIONS AT A GLANCE

HOW DO 1 DO IT?

J WHAT DOES [T COST? | WORD PROCESSING

WINDOWS OR 052

PRODUCTIVITY
& WINDOWS

t

+

T
|

FOR WINDOWS

WHY WINDOWS?

[ wikp WINDaWs
ETWO ) TRAINING & DIVILOPERS
COMMUNICATIONS ___SUPPoRT TRACK.
DATABASES WINDOWS 10 | WINDOWS SUPPORT ':‘gm-
SQL & WINDOWS MAINFRAMES SERVICES T
o TOKEN RING N
5
COAX OUTSODR 10°C
v: anG OR HOT TO*C
LAN GATEWAYS |
4 — ~ S—
TING FROM FURGPE
MAINFRAME APPLICATION SUITES | NETWORK TUNING DA
NBONS LN 185UES EAST & WEST
I
GRAPHKS S ALl 00PS! MAC LIFELINE
+
SPREADSHEETS  COMMUNKATIONS | MULTIMEDIA M%mugm\ WPMA ROUNDTABLE
| i
CASE TOOLS
umumes NETWORK TOOLS T

it

i I\

CONFERENCE ATTENDEES MAY CHOOSE FROM ALL 34 SESSIONS.
CONFERENCE SESSIONS AND SHOW HIGHLIGHTS SUBJECT TO CHANGE WITHOUT NOTICE.
ALL BRAND NAMES ARE REGISTERED TRADEMARKS OF THEIR RESPECTIVE COMPANIES.

Circle 513 on Reader Service Card

MORE GOOD REASONS WHY YOU'LL WANT
TOATTEND WINDOWS /FALL '90:

A Discover how you can easily
turn PCs into LAN workstations
with 3.0.

A Learn how to maximize your
investment in 286s —and
take full advantage of 386
architecture.

A 1Learn how to maintain your
current investment in DOS
software running under
Windows.

A Discover how to fully exploit
the new power and performance
of Windows and turn it into
productivity gains for your
company.

WAS THE WAITING AND HYPE ALL WORTH IT?
INDUSTRY ANALYSTS SAY 3.01S SPECTACU-
LARICOMETO WINDOWS /FALL ‘90 AND SEE
THEMOST COMPREHENSIVEDISPLAY OF 3.0
APPLICATIONS--ANYWHERE!

SPONSORED BY COMPUTER CURRENTS

MAGAZINE cn"P“'

IMPORTANTINFORMATION

Conference Dates:

Wed - Fri, August 15-17, 1990

Exhibition Dates:

Thur - Fri, August 16 & 17, 1990

Location:

World Trade Center, Boston, Mass.

Admission:

A Conference program: $295.
(On-site registration, if available,
is $345.)

A Exhibition: $25

SEND FOR COMPLETE REGISTRATION
INFORMATION--TODAY!

For a complete brochure describin§
the Conference Program, please call
(415)601-5000, or fax
(415)547-4613.

Or clip and mail coupon to:

CM VENTURES, INC.

5720 Hollis Street

Emeryville, CA 94608

»

Yes! Send me WINDOWS/Fall '90
» Conference details immediately.

» Title

Company

" Address

ay Stte Zp

Phone { ) Fax ()




The World's Lowest Price
A to D Size Flatbed Multipen Plotter.

B Now available with a new multipen option B Satisfaction guaranteed or your money back
that permits you to use any combination of If not completely satisfied, return it within
H-P pens—up to 8! 10 days of purchase for full refund.

B Plots any size from A to D+ B FREE Information kit

Maximum pen travel is 25”x 34”. Pre- Phone or write today for sample plot,
printed media is easily registered to this brochure and name of nearest dealer.
plotter.

& Simplified flatbed construction for durability 800- 3 2 3 . 3 2 83

and performance.

ld d kl h Mural is a trademark of United Innovations

Contains a precision molded zero backlas . .

drive chain embodying two steel aircraft United Innovations
i i - 171 Interstate Drive

cables. Uses no moving electrical com e

ponents in the pen carriage. Assures virtual- FAX: 413/785-1993
ly perfect repeatability every time.
B HPGL compatible AR slze

Works with all software that drive H-P
plotters including AutoCAD, Versa-
CAD, and DesignCAD. Runs on all
systems from IBM PC (and com-
patibles) to Apple and more.

B Prints on any media
Plots on any size media to %"

thick, including bond, vellum,
mylar, posterboard. O $ 2 1 9 5
B Fits anywhere f

Designed for desktop or
space-saving wall mount use.

Prices start at

L A-E size

/

Come See Us At MacWorld, Béyside Ctr., Booth 549.
Play The Plotter Game And Win Prizes!
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Bring Your Desktop to Life

“This is a true one-stop solution to companies involved in desktop publishing, text inputting
or graphics design. Everything we need to scan, edit, save, convert and print photos,
drawings and text is included in one package. We don't get the headache of incompatibility in
converting file formats that can occur when using products written by different companies.” WORLD CLASS

Daniel Janal, President, Janal Communications

HICO A4SCAN SYSTEM

$350 List

8 A4SCAN Hand-heid Scanner AS-8000P
A 4.1-inch hand scanner, offers 400 dpi resolution and 32 halftone
scales.

s IMAGE72 Paint Program
Written in assembly programming language for speed and low system
requirement, lets users edit and merge muitiple images.

® AlI-OCR Trainable OCR Software
Can be trained to read printed pages with an accuracy rate of 98
percent. Files can be imported to WordPerfect, MS-Word, WordStar
and ASli compatible files.

® AS-8000 Pius Controller Card
A half-sized, 8-bit, XT/AT slot card.

Features:

8 The ability to merge several sections of color or black and white
scanned images into one picture m Three compress scanning modes
(1:1, 1:4, 1:9) to give users flexibility in scanning images m Importand
export picture files to any combination of 72 file formates, including
TIFF,PCX, CUT, GRX, IMG,MSP, PCC, PUT = Universal driver supports
any mouse m Real-timescanning for fast,accurate scans & Ruler on the
scan window ensures accurate sizing m Large (1728 ~ 1300) pixel
working area ® Adjustable scanning width (Smm to 105mm) allows
users to exclude extraneous material and conserve disk space m 32
hatch styles, 16 colors m 3 fonts with 8 zoom degree, with horizontal or
vertical displays @ Support mostcolor and mono 9- & 24-pin dot-matrix
and laser printers m 36 graphics tools, including outline, slant, rotate,
enhance, inverse, fade, mirror, flip, shadow, fatbit editor, full-page
preview & edit, cut, paste, overlap, erase, store, copy, undo, circle, line,
rectangles, circle, area fill, air spray, and etc. @ AIOCR, Artificial
Intelligent Optical Character Reconition software can be trained to read
monospaced, proportional spaced, typeset and laser output fonts with
98 percent accurancy m AIOCR only has to be trained once to
understand a font set. It will recognize those fonts on very other
document and import the material instantly s The learning process time
can range from virtually instant for Courier 10 point to two minutes for
newspaper print.

Call for Color Brochure Today!

Circle 519 on Reader Service Card (RESELLERS: 520)
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HICO A4COLOR SYSTEM

A4COLOR Hand-held Scanner AC-4096
A 2 5-inch hand scanner, offers 90 dpi resolution and 256 out of
262,144 colors.

$699 List

® IMAGE 256 VGA Paint Program
Written in assembly programming language lets users edit and merge
multiple 256 colors images.

& A4SLIDE Slide Show Utility
For business users to create professional presentations.

8 A4COLOR Interface Card

Now
A half-sized, 8-bit, XT/AT slot card. Su ppo rts

TIFF & PCX

Features : Formats Also

& Instantly transfer pictures or images from the page to the computer
screen a Pick up 256-color pallettes outof262,144 colors automatically
® Pop-up menu with highlight easy to use ® Aliow users to change the
value, saturation and hue of each picture m Multi-scan/muiti-merge from
2.5" scanned images to full screen picture in seconds m Support PMC,
VMG, SCF file formats » 32 Changeable patterns w Super fatbit
256-color editing m Pallette color can be modified by color bars = Slide
utility enables you to flash images onto the screen in any sequence,
display formor forany length of time you choose ® 5 slide show forms of
display, horizontal scrolling, vertical scrolling, diagonal scrolling, blocks
and flash m Slide presentation can run endless as desired Adjustable
scanning scales @ Support dot matrix, HP Laser Printer and Color
Paintjet ® Read ASCII text files ® More than 30 editing tools, including
line, circle, rectangle erase, air spray, area fill, scissors, copy, move,
rotate, enhance, fade, reverse, outline, shadow, text, fatbit, edit, preview,
retrieve/save/delete file, change directory, undo and clear picture ®
(512K KB RAM is needed for VGA card).

ECA C&C PRODUCTS, INC.
38 ROUTE 46 EAST, LODI, NJ 07644

(800) HICO-USA, (201) 478-0302
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CACHE486 Gets Your
Heart Racing!

Punch the accelerator of your new CACHE486-33 and watch the
MIPS-ometer peg at 15! Diagnostics flash by. Applications scream into

view. Your heart pounds. You're thrown back in your seat.
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Your hair is on fire! Well, almost ...

Available with Intel’s 25 or 33MHz 80486, these
boards are built for speed. Add up to 128K of
external cache and the 16-bit ISA “AT” bus
or the new 32-bit EISA bus for the ultimate ir
graphics workstations, network file servers
or multiuser/multitasking platforms.

As your “one-stop shop,” Cache offers a

complete line of high-performance system
boards backed by our commitment to

product excellence, “Made in America”
reliability and great customer service.
CACHE386-33
* 25 or 33MHz 386
* 64K or 128K of cache
* 16MB of onboard SIMMs
® “AT” or Baby “AT” form factor
CACHE386-25
* 20 or 25MHz 386 with cache
¢ 16MB of onboard SIMMs
* 32K, 64K, or 128K cache

$X386-20

* 16 or 20MHz 386SX on a
“Baby AT” form factor

* Up to 8MB onboard SIMMs
* Two year warranty!

Call today for
a test drive.
If you dare ...

cache

Computers Inc.
46714 Fremont Boulevard
Fremont, CA 94538

Phone: (415) 226-9922
FAX: (415) 226-9911
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Call for Outstanding Pricing on Tailored Computer Systems

ALWAYS AT A DISCOUNT

MOTHERBOARDS « XT » 786 « 386 « 486

XI, 8mhz Turbo, Bk, 640k Max, 8 Slats, w/BIOS & (PU 82
XI. 8mhz Turbo, OTK, BK, 840k Max, 8 Slots, w/8105 & (P ;0

XI, 10mhz Turbo, Bk, 840k Max, 8 Slors, w/BIOS & (PU 4
BEST SELUNG V151 ) 2mbz MOTHERSOAR|
l?ni\l 286, Bws, 10 4mb, 8 Slow, A BIOS, BdtvSue 139
Al 286-12, Boby Sz, Bws, Bk to 4mb, NEAT CHIP, EEMS, Shod 238
AT, 28612, Boby Sz, Bws, Bk to 8mb, NEAT CHIP EEMS, Shod 05
AT, 28616, Boby Sz, Bws, Bk 1o 8mb, NEAT CHIP' EEMS, Shod. . . 269

AT, 286:70, Boby Sz Bws, Bk to Amb, NEAT CHIP, EEMS' Shod - 309
Al 386- lbu Baby $2, Bws, Bk to Bmb, NEAT CHiP, EEMS, Shad. - 365
1. 386:20/75, Boby 2, Bws, o 14mb, 8 Skors, Ak BIOS . 639/807
AI 3&575(33 32k Coche, Bobdy Sz, Bws, to 16mb, 8 Slots
M 810 a9 /131s
THE FASTEST PC MOTHERBOARDS IN THE
WORLD

AT, 486-25, Full Sz, Bws, Bk 1o 16mb, 8 Slors, Opt 128k Ext Coche, or

AT, 48625, Boby Sz, Bws, Bk to 1 6mb on Memory Cord 3585
CONTROLLERS

F2 350:6( zolno«J i 13

LONGSHINE FOC, 360K/720K/1 2mb/1 4dmb, Xi /Al 3

[ suren £0cs, Comol ¢ remcl D, 1/ 48 v s 39 |

COMPATICARD L, 4 Drves, 360K/720K/1 2mb/1 44mb 9%
COMPATICARD N, Cofxrst, Orks 7 Drves, Al Types i
COMPATICARD IV 4 Drves, Al vaes (ot o Stond Mone

Boot From Any Onwe, Lasy Instal 2
ONGSHINE 65100, s ¥ Hord Drves, AFW, XT Ol aQ
WESTERN DIGITAL XIGEN, (s 2 Hord Dnm [ 53
WESTERN OIGITAL 27X, Cfs 2 Hord Dnves, RIL, XT 61
WESTERK DGIAL 1003402, 2F0/7KD. 2 1, WE, A 102
WESTERN DIGITAL 1006-MM2’ 260/2HD_ 1 1" MEM, AT i
WESTERN DIGITAL 1003-5R2, 2FD/2HD, 2:1, RUL AT M2
WESTERR OIGITAL 1006-S82° 2F0/2H0, 1°1' RIL, AT 129
LONGSHINE 6220, 2FC/2Hb, XT OWLY 1
LONGSHINE 6622, m/zno n WEw, AT n
WA, zm/z D, 1 15
Yt zr% DI le u 85

2/7»10 1:1, WM, AT 1
oruiao F0/2HD, 1:1, MFM, AT 9
DIC7287: 2FD/2HD 1:1" RLL A1 131
ASM 1100-SMA, 4F0/2H0. 11, Wi 90
ASM 1100-5R4, 4FD/2HD, 1 1, RLL 16
HIGHPERFORMANCECONTROLLERS

SPECIAL ARLL Controller, Increcses Drve Copocity by 90%

Prestor PST80-16F, 2FD/2HD, 16 Ba . 69
TENTIME [ntellegent Cochung Flogpy,/Hard Disk Confroller, Sms Access
Time, Increases thrput, Incremse Jl e, Disk Mimormg Gpnan, MFM,

RIL & ESDI Modeks Avmlobh CALL FOR PRICING
X 4 1ids
150w XI, Snmtvd Sue for PC/XT Systems 38
150w XT UL Approv 4
200w XT, Stondord P ol Size for PC/XT 48
200w XT. UL Approv 52
220w AT, Stondard Physicol Size for IB# AT 54
220w AT L Aoproved 82
270w AT, Stondord Physkl Size for BM AT 89
220w AT, For Foor Stund Vercol Cises 58
220w AT, UL Approved, For Floor Stond Vericol Cases 65
280w AT_ For Floor Stond Verhcol Cmes 109

SPECIAL 220w Floor Srand Type P/S wih Buitn UPS, §-30mn,
EMi Filter, Rechorgeable Battery, Ophanal S/W 365

FLOPPY DISK DRIVFS

TEAC 360K 5 1/4, msss: Block /Biege, (Best)
TEAC 1.2mb,_5 174, FDSSGER, Bie?e( ock, (m)
TEXC 720, 31/2, F0235F, with
TEAC 1 4dmb, (7 FD235HF, mms |/1 o, s.ege
FUITSY 3601 s mssu Block/Biege
FOITS0 1 2m &? 3
T0SHiBA 720K, 31 7 uuaszs ./ 1. Block/Blege 6
TOSHIBA 1.44mb, 3 172 ND356S, w/Kt Block /Beege 80
WK RICRD 1.2mb, 5'1/4, MMFOS60K. BIEGE, mg Somswng ... T4
oD D 0
40mb, RUL, MineMico—mfg by Somsung, 3.25 HH w/5.25 kit,

35ms
40/60mb, MEM-RLL, MITSUBISHI MRS3S, 5.25 HH, less thon 28ms

Shockmourted, Yo Coil, Suface Mounted Technology kL)
ATE
20mb, MEM, ST-225, 5.25 HH, 65ms * D Only/ w { 205/259
20mb, FM, ST-1257 36 HH w/5 25 ko, 40ms/28ms . 235/280
20mb, RUL, $1-2258, S 25 HH, T0ms * Dr Ondy/ w/cth . 193,/249
30mb, RLL 5T-238R. 5.25 HK, 6Sms * Dr Only/ w/ch 2197282
30m; RLL SI1138R 3.25 HK'w/5 25 ke, 40ms/T8ms 2887299
30m, MFM, ST-138, 3.25 HH w/S 25 ki, 40ms/28ms . 2947312
40mb RLL SI-2508, 5,25 HH, 70ms with wntroles (XT) kKK
40mb; MEM. ST25T 5.7 Hi, 40ms/78ms 3l
40mb, MM ST-151" 3.25 HH w//5.75 kat, 24ms ki
60mb, RLL, §1-277R1, 5,25 HH, 28ms (65mb) 388
80mb, WFi, STA097, §.28 HH 280 ... .. 585

[ Dealers Wanted |

MEMORY CARDS & CHIPS

76K Memory Exp Cord From 128K 10 640K 2
384K Mutlfunction Card, OK, Ser, Por, Gome, Cal/Clk 89
EVEREX RAM-3000 OK 3mb Max, Uses 256K Chips

EVEREX RAM-10000 0( 10mh Max, Exp 2mb lncrements Min

.99
149
64K 15005, 1 X 64K DRAM (4144 50

1
195
250
300
n
3 225
256K |70ns, 1X 256K DRAM (41256} ”2
350
-9.00
.10.00
3

VIDEO DIS LAY CARDS

WONOCHROME GRAPHICS Cord. w,/ Poralel Port. LPT1, Good ?
ouoouom smmts Cord, Porgliel Port, LFT1-2 01 3 7
OUAL VIDEQ Card Allaws 2 Man 1o Run On o Single Cord i
oun MON?(O([X Gmph(s (om 2|n One P %
Il| el
de m w/ Puter Port i
m‘tx A?chn 640x380, /Nol’nmuPon 1
umxrnnmm uo:aso ./ aner Port n
SUPER EGA OEM, 800600, Auto Switching ... .. il
VGA GRAPHICS soomoo 5um vm 107 1168716 Bt n
V1P All, 80560, 88 17
DISE VGA +, OFM, 8001600 881, 256K 8
PARADISE VGA « OEM, 800:600, 148, 256K .
ATIVOA, OFM, quum, IbBiv, 25 m(w PERFECT) b
ATLVGA OEM 102437, 1, 256 Muuse (V) 0
SOTA VEA/16, l(mxm Ian mr/s 3
VG4 800 x 600 (0ok)

90
MONITORS
ALL OFM MONITORS ARE MANUFACTURED BY SAMSUNG
MONOCHROME

20 WM 0EM 1252, 7204350, Amb., it & Swivel R
4° WM DEM 1457 71204350, Amh/wm nms« I{S 1
4° YOLTRON GM: 1489 7201350, Amb (S 110
4° EVERVISION 720x350, Amb. Flat s( r( 130
4° MM OER M)Alull uoxzbo 57 Dot Tt & Swrvel 29
4 MM OEM MM 1464w 640x200 41 Dot Tit & Swivel W
2* TAXAN (omposite, slo:zoo Amber, Works w/(Gh Ad o 96
4° W OFM 1453 6401350 31 Dat, Tih & Swrvel 349
Iy Rmsnsm 401350, 3| Dot {Best Volue) 9
4 NIC 2768, 28 Dof, Anolog lI/S 649
4 Ve w tmu 10241768, Mm NY Tube, Shop 539
4 RELYSIS RE-S15S, 800x600, 31 ot, A/TIL 175 95
VGA LOR

4° VIEWPERFECT VT2, uouao 29 Dot, Anolog, 1/5 KL
4 RELYSIS RE9513. 720:480, 31 Dot, Anolog, /s n

* WM OEM 14681 720540031 Dot, Anclog. T n
l NEC 24, 8002600, .31 Do, Annk;& Titt & Swivet 545

CAD ITORS

16 NEC 4D, 1024 za 1275
b NANAO 90705 10244768, .31 Dot m/muoc 5 1088

WITSUBSHI nésos 1280x1024, 26 Dot, Anolog 1375

MIISUMSN | 3905 1024x1024, 31 Dot, Anolog 1875
o' NECSD, 1280x1024 ... 2548
0° MITSUBSHI 6905, 128051024, .31 Dot, Anolog/TIL ... 2595

INPUT /OUTPUT « MULTIFUNCTION CARDS
SERIAL Cord, 7 Ports, 2nd Port Opt, COM 1 & 2 (For XT) 13
SERIAL Cord, 2 Ports, 2nd Port Opt, COM 14 (XT/AT) 18/71
SERIAL Cord, 4 Pors, 3rd 8 4th o Opr, COM 18 (Xl/ln . 59/95
an SERIAL Port Opt—Coble & Chip Set—Pin Connector [nnhg Nzeg

fo Coble) ... .
lel(l PllN'(l (md 1Pn ()\ll/ll’l 12300 lll) 7/'5
G R0, 2 Niaws Arachment of 7 ) 1
CLOCK Cord, (ulendu & Clock Only, Firy mnl?lxov (pmmnly m 12
AT1/041.1Ser, 1 Por, | Gome, COM 14, LPT n

Al onmurmmm(ouumn 0
u (/0 14 2 Senat, 2 Poralle, COM 1-2, 1PT 1.3 35
1/0 PLUS, Clock, Calendar, Poralll, Send, Gome (for XT) . ki{
84K MULTI1/0 0K, To 384K, Col, O, Ser, Por, Gome (XT) 89
WULTI1/0, w/Flopoy Cth, Col, Cle, Ser, Por, Gome (XT) ki
JUKO G7-ASH, Mano or CGA ¥ideo, 1 sei, | por, 1 gome (AT) 75

SUPER MULTI IéO CI( (ﬁ—(omo(s 360 770K 12 ond
1.44mb FOD, Ser,

XT
10mhz Desktop Barebone Sgﬂun XT/AT Like (e, 101 K/8,

150W /S, Floppy Ctlr, 360 Fl ngé?ﬁbl ‘Memary m
12mhz 286 Desktop Barebane System, 0 To 4mb M/8, OK,

Full Size AT (ase, 220w P /S, 101 tohonced Keybaord,

Floppy / Hord Dinve Cantroller, 1.2mb Floppy Disk Drive 499

MONFEMS

1200 GYC, Intemal, with PC TALK 11l Softwore 45
1200 EVEREX, Intemal, with 8ITCOM Software 13
1200 GVC, External, with PC TALK 1] Sofrware 59
1200 GVC, Extemol Pocket Modem 10
400 OEN, with PROCONM Software, U'S. Made, (om 14 10
400 OER T00M, Intemol with PROCOMM Softwore 19
400 GVC, lntemal with PC TALK IH Sofrwore 98
400 FYEREX, Intemal with BITCOM Software 138
400 EVEREX Internal w/NMPS & Bilcom Softwore s
400 OEM 2004, External with PROCOMM Sof twore 105
400 GVC, Extemal, with PC TALK Il Saftwore 109
400 GVC_ Extemol, with PC TALK 1 MNP Clss S 185
400 EVEREX, Extemol, with BITCOM Softwore 199
400 E-TECH, Externol, MNP Class § . 9
400 GVC, Externol, Pocket Size For Porigbles /Laptops 132

ACCELERATOR CARDS

SOTA 2841 XT/ COMPAQ/ AT/ TENITH (ACHE MEMORY
SUPPORT LUK 4.0 NORTON 1= 133 See opr memory cod 75
SOTA 386 XT/ (GRAN M&T/mlm (ACHE MEMORY
SUPPORT LI 4.0 NORTON S1 - 45

SOTA 16i Memory Upgrode For 2861 w/OK exp to 8mb forol 275
BACK UP TAPES

COLORADO JUMBO +, int, 40 - 120mb, 5 1/4 s
COLORADO JUMBO + Ext, 40 - 120mb, 0T 389
COLORADO AB10 Controller, Cotaist w/Present FOC 89
(OlglADO 40 / 80 Tape (ea) ;&
(OlORADO 60/ 120 Tope (ea) 28
5 . 135

ARCHIVE D{éDOA Tape (ea) 29
TEAC (T-600H Tope (e0} 20

SOFYWARE

#5005 3 I W/ OW Basic, OFM Ver 59
WS D05 3 3 Actvol MICROSOFT 84
nS DOS 0l W/ GW Bas(, OFM Ver Stm-Ho Basic Monual 88
15 D05 4 01 W, Aduol MICROSOFT Slim-Ho Bk Monual 82
CHECK-T ¥2 0, XT(H/]&A {omplete Diogonisnc 95
UTILITY SOFTWARE To Run 1 44-used with KI-Demsity e 18

SPINRITE - The Belldwmq/?e(nd\ Progiom on the morket,
Non-Destructwe kow level formatting, wstont medeove chonge, fully Ao
ondlyss, work with 4 01 and forge Hord Drves 70

PC SUP[RKWIK Orsk Cadnng, K/B & Screen Accelerator 57
HEADROO! rzMn nogement, Rated High by PC MAG i
PCXWIK POW[R PACK Uthmate 1n Orsk Cochng, S/W & Urilmes, Prnt

Suw#abml)rsk Keyboord Accelerator, Screen Accelerator, S\wom lun

KEYROARDS
MAXI-SWITCH 84 Key (The Best) 40
MAXISWITCH 101 Key (The Best) AT Only 50
KEYTRONICS 101 Key {Excellent) 48

M(SK(N 101 KEYBOARD Joctde/Clck 12 Funchon Keys on Leh

Sde, Other Supglers AD Prce 599 Keyboads  Oue Price
84 KEY KEYBOARD, Kon-duck . n
84 KEY CHICONY, Toctle /(I(l 45
101 KEY Non Clck Copaatve Toctie 12 Funchon Keys 0
101 KEY KEYBOARD Toctile / Chek, 12 Funchon Keys [X]
KT-30 101/102 KEY with Microscit Compat. (Seriaf o Bus)
Trockboll Mase, 20 OP1 - 6400 Vorioble Resoluhon 95

Spacial—OMAIKEY /PLUS (£ YBOARD from NORTHGATE— oo mleo
wes 1 Jet, col or ware for feowre Isnng

CASES
DESKTOP CASES
XT SUOE Sron i
XT/M Uke, n m 7 It n, l[D/Resel/leyﬂum kK|

X'I AT Like, FlipTop Tase (Some o5 Above) “
BABY AT, 3[:8 Drve, 2 Int Dr, LED, Reser, Key, Turbo, XT sz /S 23

w/Digtol Drsploy
ATSTD Desktop, 3 Exp / 2 Int Or, LED,/Reset/Key/Turbo 52
Al D(%X[ D|IDSame s Above, Heawer Duty, Befter Qudl 54
w/Digtal

62

MINIAI Am\xm w 700&?/5 IxS1/481231/280p 0
Bays + 1 IMJI/ZHd It Bay, FIK“&XT e Matherboords . 109
w/0igttal Disploy {Less knt 3 1/; Rl

FLOOR STAND VERTICAL CASES
VIRT, w, 2701 P/S, 635 1/4 Exp Drves, Non Digirol
w /260w UL Apgioved Power Supply 737
V[RT w/?OﬂwP 7!5 |/4 2x3 |/7 EXPOR 225 1/4Int Mn]lg‘7
VERT,

w 7701? 5 3!51 4 Exp Or, 4 x51/41/2 Ht Internal
Dmm‘vml / Z L 215

L] &{eﬂll v/ZOO\v P/S, 315'/7&713 1/26p b,

2131 mawmxmwu 0
WINI -;/ .sm ni’l/zmz.al/zm
Firs X1 Size olhednm 125

SPECIAL PORTABLE
LD Lunch Box, CGA Double Scon, 640 x 400, 200w Power Supply,

86 Key K/B, Cine, Yideo Cord. 1CD Doy 189

E£G A Verson, 640 X 350 1185
GAS PUASMA, 640x200 CGA K/B, 180W P/, Plasmo Drsply 1100
GAS PLASMA, 6401480 VGA K/B, 180w P /S, Plasma Drsploy 1599

Qe .

HYPERPAD, Slmluul):ﬂvﬁl(ﬂﬂ in on APP(E 77 CABLES C A((ESSOR“
386 MAX, Unfeash the Power and Patennal of 3865 43 XT Hoed Drrve Cable Set, 1 34 Pin 8 1 20 Pin Coble 395
386 MAX PROFESSIONAL, Enhanced Version 15 XT Hord Drive Dorsy Choin Cable, For 2 HO (onnechons 495
TURBQ EMS for PC/XT/AT/386 89 T Hord Drive Octo Coble, 20 A Doto Coble Only 3.00
WORDPERFECT 5.0, Top Roted Word Processor 250 ‘X}Ebbnlgysiiw; Eo&le Iix'Z F‘IB%WZD;MN&:IOKMW g;;

r 0l 1, 3 (obles, 1 For of Hord Orve
MOUSE » TRACKBALL » SCANNERS Porolel Pinter Cable 6 1%
QMOUSE X-30M Streom Line 2 Button Senol u Poralle} Prner Cable ', Malded 495
QMOUSE X-30M Stream Line 2 Bot Ser Deluxe w/ DR Holo 1 Poralle! Printer Cable 16", Malded 5.95
QMOUSE X-305 Stream Line 3 Buton Senol 25 Porallet Pnter Cable, Centronic to Centroni, 6° 5.9%
QRMOUSE X-305 Stream Line 3 But Ser Deluxe wy/ DR Holo . . .33 Seniol Madem (able, 6, Mole to Femole 495
GENIUS GM-6000, OR. Halo I, 2 or 3 Batton Operonon, 3501050 Res, Sencl Modem (able, 10", Mole to Female .95
9-25 Pin Aoptor k(3 ACPOWER CORD, For Power Supply Yo AC Outler 3.00
GENILS GM-6X, DR. H F ¥ Coble, Ammuvh[ nd No. d Power Outputs of P/S 300
LOGITECH (9, P Up UOS S/W, 50-19,000 Res, Ser/Bus 15/85 Keybaord Extention Coble, 6 295/395
F1-100, MICROSCHT Co 59 Mondor Exponsion Cable, 6' I0 3957695
MIGHTY TRACKBALL OIE&IX DR. Halo s/w, 9-25 port odaptor ] Seaol Pot Adaptor, 9 Pin Femole 1o 25 Pin Mole 500
LOGITECH TRACKMAN, SG-15000+ P, 3 Bot, S/W, Ser/8us 95 Gender Chonger, femnlemiem e 350
Mouse Pocket, Stare Your Mause When Not 1 Use 300 Gendes Chonger, Mole to 500
Mouse Pod, Soft or I .3.00 VA Cobles, I’invnlSPmmlSl’ianSPm 1000
Mnusz Smg: Pnded Sluge Ploced over K/B for Mouse Use 9.50 VGA Exponsion Cable, Universal for Sony, N[( 9.00
‘ 400 ?zvge (nleﬂor ': &;vlu;mr Sﬂlpg o bzg
) 1, t wet (enter wit e Protechon, $ifs Unde: Monitor
& UIS 6504?%08’4 de Srner, § . Son b ¥, 195 Battesy Puck For AT (Lgnwvev Hokd 4 Ak Size Battenes %]
R R 4 ;
oystick Mogic ompotible/Magic AL Power (o«i Connects Between P/ and AC Outlet K|
MATH CO-PROCESSORS AT Rark, For Mounhng Floppy / Hord Dirves Sel o7 3
30872 8 139 {Huu' E%m {Block), fmm'i(mow Orve. I;
wilch Box, e of Connections

802878 mhl 7868[10/17 215 mom(mmm's!.ps 1/4 Drves 8
50787 1010 mha, 28610/12 239 Disk Drrve Cleoning Kit Fos 3 1/2 Diwes 6.50
80387-16 16mhz, 38616 kL3 Printer, Keyboord, Mouse, Cleaning Kir 650
80387-20 20mhz, 386-20 399 Prter’ Smnd Unrversal, Fm Al Printers 6
80387-25 25mhz, 38625 495 Printec Stond With Paper 1 nr‘nﬂewy Duty Wire Const 1
80387-33 33mhgz, 386-33 . 629 Printer Stand With Enclosed m{w 17
80387SX-16 omhz, 3865X16 . ... . .3 CPU Adj. Stord, Set Deskiop sys on Flor in Ved Posit 9
| APO, FPO, Imemclhoncr& Term Orders Wekome |

Quality Service fo the Smart Mail Order Shopper for 4 Years

’::

computers

2115 Old Oukland Road

San Jose, California 95131

XT® AT® & IBM® Are Registered Trademarks of Intemational Business Machines. + Prices are subject to change without notice.

fie

Chamber of Connnere

Circle 521 on Reader Service Card

o

&

$1 Rebate per $100 on all phone orders (ex., $5.00 rebate for $500 order)

= 408-432-7380

TECH SUPPORT 408-432-7557
FAX 408-432-8622

In Business Sinee 1983
Vv member of the

Call or write for shipping details,
N300 handling charge is applied 1o
all orders plus a mininimm of S4.00

hi. GEMS will ship UPS, FED

LX.orany other recognized freight
serviee.
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e o & EPSON
YOU R%:lfgll:‘CE OF

COMPUTERS AND PRINTERS
FROM THE ONLY CHOICE FOR

SERVICE &
SUPPORT

) =\
SR — fatiex

EQUITY™ 1+ EQUITY™ LT-286e EQUITY™ 386/20

/
[

Epson’s EQUITY™ computer line offers you exceptional speed, features, and price/performance
benefits. Epson printers are industry leaders, positioned to suit your special needs. Select unique
features such as SmartPark™, dual paper path, and mainframe connectivity.

At Manchester, we live up to our motto, “The Computer Supply and Equipment Experts”, with the best
service, top quality Epson products, and unbeatable prices.

t! H | a

o g
e

_ e e |

| .
— - ] el
L) ]

SEEEE———

1 R
— s
DFX-5000

Let Manchester be your one stop shopping center LQ-850
for all your Epson computerand printer needs. Call us now.

Authorized EPSON Computer and Printer Dealer

MANCHESTER EQUIPMENT CO., INC.

“The Computer Supply and Equipment Experts”
SYSTEMS INTEGIATION ® NETWORKING ® CONNECTIVITY ® CAD/CAM ® DESKTOP PUBLISHING
50 MARCUS BOULEVARD ® HAUPPAUGE, NEW YORK 11788
(516) 435-1199 = (516) 434-8700 = FAX (516) 435-2113

New York City n Fi. Lauderdale g Boston
(212) 629-6969 (305) 491-7660 (617) 739-1555

For additional information, ask for Dan Kalata
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G

Jerry gets a firsthand
look at perestroika in
action

n 1919, Lincoln Steffens, at the

time known as “America’s philoso-

pher,” went to the newly created

U.S.S.R. On his return, he re-
ported breathlessly, “I have been over
into the future, and it works.” I could
easily sum up my trip to the Soviet Union
by saying, “I have been into that future,
and nothing works.” While my sum-
mary wouldn’t be quite true, it would
surely be a lot more accurate than Stef-
fens’s was.

One can hardly become an expert by
spending a week in a foreign capital. Of
course, I had some familiarity with the
U.S.S.R. before I went, so part of my
week was spent confirming hypotheses;
but despite all my reading, there were a
number of surprises, as well as some
changes.

First, the good news: glasnost—open-
ness—is in full force, and that is work-
ing, at a pace that surprises everyone.
Let me illustrate.

The eleventh annual conference of the
World Media Association was held in the
International Hotel, said to be the best
hotel in Moscow. In fact, it isn’t: the best
one is the Octoberskaya.

However, that hotel doesn’t even ap-
pear in most guidebooks, and it is pretty
much reserved for heads of state and im-
portant dignitaries. As an example, the
Reverend Sun Myung Moon, Mrs. Sa-
dat, and people of that rank were in the
Octoberskaya.

Meanwhile, former Senator Gary
Hart and Representative Richard Ichord
were with us in the International. The In-
ternational is still miles better than the
usual places Intourist puts you in—and in
most respects compares favorably with a
Holiday Inn in, say, Biloxi, Mississippi,

ILLUSTRATION: TOM CENTOLA © 1990

EXPERT ADVICE
COMPUTING AT CHAOS MANOR

OUR MAN

B Jerry Pournelle

IN MOSCOW

or Nashville, Tennessee. That is, there’s
certainly nothing wrong with the hotel,
but there’s nothing all that fancy about it
either.

The International and all its facilities
are beryozka (hard currency only) estab-
lishments: you can’t pay your bill, or buy
a drink, with Soviet rubles. You need
U.S. dollars or Swiss francs or West
German marks. They’ll happily take
your Visa or American Express credit
cards, though. You might contemplate
the situation: suppose that the best hotel
in New York City or Washington, D.C.,
was reserved for foreigners, had all the
signs in Russian, and wouldn’t take U.S.
dollars; would we be embarrassed about
that?

Like all hotels where foreign visitors
stay, entry to the International is through
one and only one point, past a hard-eyed
doorman. A uniformed militia officer
(police sergeant) stands nearby. Only
months ago, that doorman would have

barred Soviet citizens from entering; in-
deed, he would not admit the Soviet wife
of a U.S. newsman!

Soviet citizens meeting foreigners
were frequently searched and otherwise
harassed by the KGB. When we called
some of our Russian friends to arrange a
meeting and suggested they come to the
International and meet us in the lobby,
we were told, “We wouldn’t be allowed
in there.”

I explained that while there was a
doorman, no one seemed to have any
trouble.

“They know who to stop.”

I managed to persuade one friend to
try, although he was sure he would get in
trouble. In fact, no one paid him the
slightest attention as he came into the
lobby. He was so startled that he used the
lobby phone to call friends and tell them;
it was, after all, the first time in his life
he had ever seen that lobby, which is

continued
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CHAOS MANOR

ITEMS DISCUSSED

Beta Cyrillization Program...... $199
ParaGraph

Petrovski Blvd.

23 Moscow 103051 U.S.S.R.

(095) 200-25-66

U.S. address:

1035 Pearl St.

Boulder, CO 80302

(800) 872-8777

(303) 443-8777

Inquiry 981.
PDQ iivadiiiimsamapmmseasyoss $129
QuickPak Professional ............ $169

Crescent Software

32 Seventy Acres

West Redding, CT 06896
(203) 438-5300

Inquiry 982.

Portfolio .......................... $399.95
Atari

1196 Borregas Ave.

Sunnyvale, CA 94088

(800) 443-8020

(408) 745-2000

Inquiry 983.

RM-60 Geiger Counter-........ $149.50
Aware Electronics

P.O. Box 4299

Wilmington, DE 19807

(302) 655-3800

Inquiry 984.

something like, say, the Hyatt Atlanta,
although less opulent. Except for the Bol-
shoi (wonderful!, both building and bal-
let performance) and the Kremlin, the
International lobby was certainly the
fanciest—and cleanest—public room that

we saw in Moscow.

In the past, American visitors were
discouraged from leaving tour parties,
and they were generally followed if they
tried to go off on their own. Now, no one
bothers to pay any attention. We like to

walk, and Roberta and I walked all over
the city, through parks and into working-
class districts.

We bought food in state grocery stores
and watched people standing in line for
nearly anything worth buying—an enor-
mous line formed only four blocks from
the Kremlin, as there was a report that
fresh fish was on sale inside.

Another time, a line started to form
instantly when a man set up a pushcart
outside a large department store on Kal-
linin Prospekt: he was selling rolls of vi-
nyl wallpaper, and he began a feeding
frenzy the moment that he opened for
business.

We walked and took the Metro—the
Moscow subway system does work, even
at rush hour, and it’s clean and neat and
efficient—and no one followed us. The
only people who paid us any attention at
all were chaps asking if we wanted to
change any money. Such private transac-
tions are strictly illegal, and we politely
declined; but we got six or eight such of-
fers an hour when we were in crowded
places, and no one seemed afraid of the
police.

continued

If a portable computer has improved the
way you do business away from the office,
think what a portable modem can do for
you. With it, you'll be able to send and
receive data, and even faxes, anytime
you want. [n or out of the office.

The WorldPort family gives you a choice of
four portable modems, including an MNP®
error-correcting modem and an electronic
fax/data modem.

Each is no more than 8 ounces and can fit
in a shirt pocket. They're small but tough

and capable, built for the rigors of business
on the road.

They connect to practically any telephone,
public or private, via standard RJ-11 jacks or
an optional acoustic coupler. They adhere to
Bell and CCITT standards world-wide so you
can connect to other modems (or fax ma-
chines) almost anywhere. They're powered
by a single 9-volt battery or through an AC
outlet, whichever is more convenient. And,
they’re easily shared as external peripherals
among co-workers.

The WorldPort family of modems. They’re
built for travel, whether it's to extreme envi-
ronments, to exotic locations or just down
the hall.

Call us today for the dealer nearest you:

800-541-0345.

(In New York, 516-261-0423.)

Touchbase Systems, Inc.
160 Laurel Avenue
Northport, NY 11768
(516) 261-0423

Fax (516) 754-3491

MNP is a registered trademark of Microcom, Inc. WORLDPORT and TOUCHBASE SYSTEMS are trademarks of Touchbase Systems, Inc. © 1989 Touchbase Systems, Inc.
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THE NEW STANDARD FOR
HIGH PERFORMANCE
STATISTICAL SOFTWARE

COMPLETE STATISTICAL SYSTEM B

WITH DATA BASE MANAGEMENT 7
AND GRAPHICS

A powerful, comprehensive, elegant, and super-fast statis-
tical package for IBM (PC, AT, PS/2) and compatible
computers. B The CSS optimized user interface with fast
hierarchical menus incorporates elements of artificial intelli-
gence; even complex analyses require only a few keystrokes
(batch processing is also supported). B CSS features compre-
hensive, state of the art implementations of: Basic statistics,
Multi-way frequency tables, Nonparametric statistics,
Exploratory data analysis with analytic graphs, Multiple
regression methods, Time series analysis with modeling and
Jorecasting (incl. full ARIMA), General ANOVA/ANCOVA/
MANOVA, Contrast analysis, Discriminant function
analysis, Factor analysis, Principal components, Multidi-
mensional scaling, Item analysis/Reliability, Log-linear
analysis, Cluster analysis, Non-linear estimation, Logit/
Probit analysis, Canonical analysis, Survival and Failure
Time analysis (Censored data), Quality Control analysis,
and much more. W All statistical procedures are integrated
with fast data base management and instant, presentation
quality graphics (over 100 types); full support for all mono
and color graphics boards (incl. VGA) and over 100 plotters
and printers (incl, the HP and Postscript standards). W All
CSS screen output is displayed via customized Scrollsheets™
(i.e., dynamic, user controlled, multi-layered tables with cells
expandable into pop-up windows); all numbers in a Scroll-
sheet™ can be instantly converted into a variety of
presentation quality graphs; contents of different Scroll-
sheets™ can be instantly aggregated, combined, compared,
plotted, printed, or saved. B The flexibility of the CSS input/
output is practically unlimited: CSS offers an intelligent
interface (read/write)to all common file formats{Lotus, Sym-
phony, dBII, dBIII +, DIF, SYLK, ... )and special utilities to
easily access data from incompatible programs; graphics can
be saved in files compatible with desktop publishing pro-
grams {Aldus, Ventura). B CSS data files can be as large as
your operating system (DOS) allows; 0S/2 version coming
soon. M CSS precision exceeds the standards of all common
precision benchmarks. 8 Technical note: The CSS user
interface and all VO were written in Assembler and bypass
DOS; graphics and data management were written in
Assembler and C, the computational algorithms were
written in Assembler and optimized Fortran. B $495 (plus
$5 sh/h); 14-day money back guarantee.
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Call 1-800-45-VEDIT

The new VEDIT PLUS is the productivity
breakthrough programmers have been
looking for. Run net only popular com-
pilers, but all of your favorite tools from
within the editor. When shelling to DOS,
VEDIT swaps itself and any desired TSRs
out of memory to give you more memory

than when you entered VEDIT.

Only VEDIT gives you the advantages of
a powerful and flexible editor without
giving up the convenience of an integrated
environment.

VEDIT offers stunning performance, ver-
satility and ease of use. Completely writ-
ten in assembly language, it's small and
lightning fast. Edit text and binary files of
any size, even 100+ megabytes. Installa-
tion is trivial; VEDIT.EXE and an optional
help file are all you need - no overlays, no
configuration files.

Other features include multiple file editing,
windows, unlimited keystroke macros,
"hot keys”, context sensitive help, word

processing, automatic indenting and total -

configurability. VEDIT has been the
choice of 100,000 programmers, writers
and engineers since 1980.

VEDIT PLUS adds a powerful "off the cuff"
macro programming language, complete
with source level debugging.

VEDIT PLUS - $185 for DOS, $285 for
UNIX/XENIX. Call for a free demo today.

Greenview

P.O. Box 1586, Ann Arbor, MI 48106
(313) 996-1299 * Fax (313) 996-1308
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Ina word, glasnost is in full swing and
works as advertised.

Free Enterprise

Perestroika, economic reorganization, is
not working. Everyone we met says that
things are getting worse, not better. This
isn’t a full report—for that, see the Fall
issue of Jim Baen’s “bookazine” New
Destinies—but I’ll try to summarize the
situation.

The major effect of perestroika is to
allow a free market in a limited number
of goods. For example, farmers, after
meeting their quota for goods to be deliv-
ered to the state wholesale grocery dis-
tributors, are now allowed to set up shop
in public markets and sell whatever else
they’ve grown. That’s quite a change. A
few years ago, it would have been consid-
ered an economic crime with severe pen-
alties.

Moscow, as both the financial and po-
litical capital—sort of like New York and
Washington put together—gets the bene-
fit of much of this, since it’s the largest
and best-paid market area. Moscow is
also at the latitude of Juneau, Alaska; the
growing season is short. The city is thus
chronically in need of fresh vegetables
during the winter.

The major vegetable seems to be the
cucumber. At the International, we had
cucumbers three meals a day. Only once
did we get carrots, and then only one car-
rot each. They were quite proud of that
carrot. Dinner at the Union of Soviet
Writers also featured cucumbers and
caviar; it has a very nice restaurant, but
there weren’t any other vegetables.

The only time we had sliced tomatoes
was at a very high-level luncheon in a
private dining room of the Praga, said to
be the best restaurant in Moscow; the
lunch was with the president of one of the
Institutes of the Academy of Sciences and
three other fairly high-level scientific ad-
ministrators. In a word, finding fresh
vegetables in winter and spring is rare in
Moscow.

In the state stores, cucumbers are sold
for 1 ruble a kilo. Alas, there are none
for sale. The state grocery stores had ka-
sha, rice, wheat flour, butter, milk, and
what looked like beef chuck, all for sale
at very reasonable prices—you could buy
enough oatmeal to live on for a month for
about 6 rubles—but little else, and no
vegetables at all. However, in the public
markets, cucumbers are readily available
for 20 to 30 rubles a kilo.

Now, what’s a ruble worth? That’s not
a simple question. At the state currency
exchange booths, it was 6 rubles for a
dollar. The street price was between 14

and 18 rubles per dollar, depending on
how hard you negotiate. (I didn’t do this,
but a former U.S. Emhbassy official who
was down the hall from us did and got
18.) Looked at that way, 20 rubles
doesn’t sound like much for 2 pounds of
cucumbers—just slightly less than you
would pay at a U.S. supermarket.

However, the average Russian salary
is 300 rubles a month. Some make less.
Most retirees, including retired engi-
neers as well as bus drivers, get 100 ru-
bles a month. Five percent to 20 percent
of your monthly income is a lot to pay for
akilo of cucumbers. . .

In other words, the first stages of pere-
stroika have produced more goods, but
now they’re no longer for sale at prices
most people can afford. Before pere-
stroika, you had to stand in line for cu-
cumbers, but you could afford them.
Now you don’t stand in lines, but the
prices are very high.

Tekhnika
Now to connect this with computers.

The big problem in the U.S.S.R. is not
selling what you can take there. As an ex-
ample, it took only 4 hours to arrange to
have all my books, both science fiction
and my old computer books, translated
and published, with quite respectable
press runs—200,000 copies—and decent
royalty rates. It appears that in a couple
of years Niven and I may both be ruble
millionaires.

Despite the meager salaries, many
Russians have rubles, because there’s lit-
tle to buy. You can sell almost anything.
It’s quite true about the long lines at the
McDonald’s on Pushkin Square; I saw
them, every day, all day, noon to well
past dark. You could sell blue jeans, or
Nike shoes, or Maidenform bras, or cof-
fee, or Marlboro cigarettes, on any street
corner. Sales are not a problem—as long
as you’re willing to accept rubles.

The problem is that the ruble is not a
convertible currency: !no foreign country
will take rubles for anything (with a few
exceptions like Cuba; but then the Cuban
currency isn’t convertible, either). More-
over, the Russian government won’t take
rubles for many things, including seats
on Aeroflot, the Soviet national airline.

At the beryozka stores, there are some
neat items that might be worth buying for
export, and the prices are in rubles. Not
real rubles, but “gold rubles,” worth in
theory 1.6 dollars per ruble. Actually,
it’s a bait-and-switch operation: there are
no gold rubles. The prices are in rubles to
make them look lower: 600 ordinary ru-
bles would be only $100, but 600 gold

|
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rubles is nearly a grand. Moreover, the
store won’t take rubles of any kind any-
way: you must pay with hard currency or
a credit card. |

Tekhnika thought it had a way around
the problem. Tekhnika was a coopera-
tive, which is something like a western
private corporation but, as they found
out, with fewer rights.

Tekhnika salvaged waste logs and
branches from Soviet rivers: the Soviet
lumber operations are carried out with
the usual Soviet efficiency, which is to
say they’re very wasteful. Tekhnika was
able to pay good prices for river glean-
ings, which were exported to Japan. Ja-
pan is desperate for lumber of any kind,
to use for everything from paper pulp to
toothpicks, so there was no trouble sell-
ing there. In Japan, Tekhnika bought
IBM PC clones; they could get a com-
plete machine for about $500 U.S.,
roughly equivalent to 3000 rubles. Such
machines sell in the U.S.S.R. for 30,000
to 50,000 rubles. Busjness was good.

Too good. Many Russians resent prof-
its. They don’t believe anyone can do
anything worth, say, 25,000 rubles a
year when the annual base salary of a So-
viet engineer is under 4000 rubles. Tekh-
nika came to the attention of the authori-
ties. Regulations were devised. Special
taxes amounting to more than 50 percent
were imposed. Barter was forbidden.
Pretty soon, Tekhnika shut down. Inci-
dentally, their high profits were dis-
closed when one of the partners loyally
paid his Party dues from his earnings,
writing a check for 92,000 rubles to an
institution that paid him 130 rubles a
month. . ..

ParaGraph

Cooperatives make too much money, so
the Soviet government, while claiming to
be in favor of perestroika, hampers them
in every possible way. Joint ventures, in
which Soviet institutions (and thus, indi-
rectly, the government) own half, have
an easier time of it.

Our friend Arkady Borkovsky, whom
you’ve met here befoﬂe, was back in the
U.S.S.R. when we got there, and he ar-
ranged for us to visit ParaGraph, a soft-
ware firm and one of the most successful
joint ventures in the U,S.S.R. ParaGraph
is owned 50 percent by Matrix USA (a
U.S. venture capital firm), 25 percent by
the Academy of National Economy of the
Council of Ministers of the U.S.S.R.,
and 25 percent by the Central Economics
and Mathematics Institute of the Acad-
emy of Sciences of the U.S.S.R.

These institutes are as influential as

continued
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their names imply, so ParaGraph has
fewer problems than the co-ops do. On
the other hand, as far as I can tell, the
Soviet owners are happy enough to take
their money and keep out of the way: Dr.
Stepan Pachikov, the general director of
ParaGraph, seems to run things there
without any direct interference.

Of course, he’s still operating in Mos-
cow, where little works. The firm’s of-
fices are in a pre-1915 building that may
have been a residence; whatever it was, it
has no elevator, the rooms have high ceil-
ings but are not laid out for office effi-
ciency, and the electrical wiring is laid
externally on the walls and usually
works; but it’s still a building that has re-
ceived little preventive maintenance in
the last 70 years. The parking lot out
back is unpaved mud, and not a block
away are the remains of a similar build-
ing that fell in a few years ago and now
sits there, a pile of rubble. Note that this
is in a desirable part of Moscow, within
walking distance of Pushkin Square.

Even so, ParaGraph’s offices are very
good compared to, say, the office suite of
Murat Ackchurin, poet, friend. and my
literary agent in the U.S.S.R. Murat has
better accommodations than many gov-
ernment clerks, so good that the govern-
ment is trying to raise his rent to 40 per-
cent of his publishing income.

ParaGraph's offices remind me a lot of
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a start-up in the early days of Silicon Val-
ley. what with folding banquet tables,
and holes in the walls, and computers
stuffed into odd corners. There are other
similarities: except for accent, a room
full of ParaGraph programmers is nearly
indistinguishable from such a group at
the annual Hackers’ Conference.

The conversations are the same, and,
thanks to ParaGraph’s profits and West-
ern connections, so is the clothing: blue
jeans, sneakers, and backpacks. It’s
about a 90/10 split between beards and
clean-shaven. Think of a room full of
people ranging in appearance from Dan
Bricklin to Captain Crunch, and you'll
have it. (There are women employees,
but I didn’t see any women program-
mers.)

Apparently, BYTE is well read in the
U.S.8.R.; a number of people came to
the ParaGraph offices to meet me. One
of them was Alexey Pazhitnov, designer
of the Tetris and Welltris games (distrib-
uted in the U.S. by Spectrum HoloByte).
I told him these games are so popular in
U.S. computing establishments that
some suspect them of being a Russian
plot to slow down productivity. I’'m not
sure that isn’t true. . . .

We took 10 programmers and visitors
to lunch in a co-op restaurant. There are
about a dozen of these in Moscow; they
have plenty of food available, but they’re

CHAOS MANOR

very high-priced compared to state-
owned restaurants. It served Georgian
cuisine, and we had four or five courses
for everyone. The bill came to 110 ru-
bles: 20 bucks American, or a third of an
engineer’s monthly salary, depending on
how you look at it.

Cyrillization

ParaGraph has a number of products in
development. Most of them are pretty
specialized and have something to do
with letting your computer speak Rus-
sian. While most Soviet programmers
speak English, and programming is done
in computer languages that use English
words and the Latin alphabet, English
isn’t all that widespread in the U.S.S.R.,
and all Soviet writing—including word
processing—is done using the Cyrillic
alphabet.

ParaGraph has a Cyrillization pro-
gram that will convert Microsoft Word,
Framework, Ventura Publisher, Para-
dox, and dBASE IV. The installation is
nearly automatic; their Installer works
easily and painlessly, provided that you
know something of what you’re doing. I
put that stricture in because a Cyrillic
keyboard is very different from any
Latin-alphabet keyboard.

Cyrillic needs a whole bunch of keys
for special purposes, and Cyrillization
programs generally move things like the
period and semicolon to new locations,
and that can get tricky. However, if you
just want to fool around with Cyrillizing
your system so that you can play with
Russian, you can do it. Just run the
Installer.

When that’s done, you’ll have Cyrillic
on-screen and Cyrillic fonts for your
printer. Your help messages can be in
either Russian or English. There’s also
some spelling checking capability.

ParaGraph’s programs sell very well
in the U.S.S.R.; ParaGraph has made a
lot of rubles out of this. They also sell a
fair number of manuals. There are about
100,000 PCompatibles in the U.S.S.R.
Microsoft Word, Framework, and other
Western programs are nearly universal
over there, and nearly all those copies
are pirated. They pretty well have to be:
at a street price of $200, even at the offi-
cial rate of 6 rubles to the dollar, Word
would cost a full three months’ salary for
an engineer! No wonder manuals and
help files sell well.

Such sales earn rubles, but what Para-
Graph’s sponsors need is hard currency
from sales in the West. Up to now, over-
seas sales have been spotty, but I think
they’ll take off pretty soon. I don’t know
how many Russian users in the U.S. need



CHAOS MANOR

the capability for working with Cyrillic,
but I'd guess it’s a fair number, and as
international relations improve, there
will be more.

ParaGraph’s programs work, and they
have a number of good Cyrillic fonts.
Check first to be sure the Cyrillization
program will run with your video board,
software, and printer; but if you need
Cyrillic, at $199 with the fonts and In-
staller, this is the easy way to go.

Neat Hacks

Since ParaGraph has attracted most of
the top programmers in the U.S.S.R., it
should be no surprise that they write
good code. Given the difficulty of get-
ting equipment—Russian-made floppy
disks sell for 10 rubles and are useless;
Russian-made hard disk drives are nearly
unobtainable and don’t work worth a
darn anyway, while Western component
imports are subject to a weirdly calcu-
lated but high import duty—the Para-
Graph programmers have learned to be
very efficient in their use of computer re-
sources. It reminds me of the early days
of the MIT hackers.

They’ve got several programs in the
works. For example, there’s an intrigu-
ing expert-system generator called Dora.
It’s in English and creates rules; the in-
ference engine is similar to the Edin-
burgh engine, but it seems to handle in-
complete information better than any
other I've seen. A sample expert pro-
gram predicts the outcomes of U.S. pres-
idential elections using a fairly small
number of variables; interestingly, not
only is the program pretty good at “pre-
dicting” the outcomes of past elections
with its rules, but it also marks cases that
it thinks are ambiguous or anomalous.
One such was Hayes versus Tilden.

There’s also ParaDisk, an encryption
scheme similar to Lattice SecretDisk,
but it has neat disk handling, including
ways to partition your disk into protected
and unprotected areas.

They are working on a handwriting
recognition system. I was induced to
write a note (on ordinary paper) for them
to scan in with a Logitech ScanMan Plus.
I warned them that no one can read my
handwriting, even when I try to make it
legible, but they insisted. Surprisingly,
the program got about 80 percent of it.
They had me write out the same message
several times, and they’re determined to
teach their machines to read Pournelle. I
wish them luck—I"ve got some trip notes
that even I can’t read.

Finally, there’s a game, Perestroika,
for the Atari ST. The game isn’t a lot of
fun to play—at least not for me—because
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it’s arcade-style, and I always have a lot
of trouble controlling things with the
Atari mouse. On the other hand, it has
wonderful graphics, and the “plot” of
the game is the best summary of life in
the U.S.S.R. I have ever seen.

You start with your little character in
the anteroom of a seemingly endless se-
ries of bureaucrat offices. Everyone is
out to get you: militiamen in blue uni-
forms, KGB in green with cornflower
blue hats; literally everyone. However, if
you can manage to push the bureaucrat
for that floor into his office, you can then
(and only then; normally, he’s not in his
office, but running about at random) re-
arrange the scrambled picture of Gorba-
chev on his wall untif it’s right—at which
point the bureaucrat gets scared and be-
comes your ally, and you can go try to
convert other bureaucrats. You also pick
up various tickets and papers that can
transform other enemies into friends.
However, there are evil bureaucrats try-
ing to convert your friends back to the old
ways.

I’'m not sure anyone, including its de-
signer, has ever actually won this game;
I’'m not even sure there is a “win” de-
signed in it. Which makes it very much
like life in the real U.S.S.R.

If everyone in the U.S.S.R. had the
talent and drive of the ParaGraph people,
perestroika would be a snap. So far most

people don’t—the slogan is still “We pre-
tend to work, and they pretend to pay
us”—but my advice to American busi-
ness is to keep an eye on Russia. There
are a lot of very smart and well-educated
people in the U.S.S.R.—their schools
are miles better than ours—and if they
ever get their act together, our children
may find that competing with Japan and
the Little Dragons was the warm-up, the
European Common Market was the pre-
liminaries, and an awakened and reorga-
nized U.S.S.R. is the main event.

Portfolio

I’ve carried the Atari Portfolio for some
time, and my son Alex has used it even
more. As Alex says, if you like the Wiz-
ard or the Boss, you might consider
spending a bit more and getting a real
computer, which the Portfolio is. It’s a
bit heavier and larger than the Wizard,
but it will still fit—more or less—into a
pocket, and it’s a full PCompatible ma-
chine, with DOS and a bunch of utilities,
like an address book in ROM. Handy
thing to have around.

On the other hand, I have to confess I
don’t use it a lot, and the reason is that I
have trouble typing on it; that keyboard,
while complete, is quite small, and I
can’t get my fingers on it. I also find I
forget how to do certain things and have

continued
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PC Sig Library
The definitive shareware and
pubiic domain software collection.
The newest version containing the
equivalent of over 1400 floppy disks
on one CD-ROM disc
including: eword processors.
spreadsheets, databases
steaching and educational
software ebusiness and firancial software
ecommunications software elanguage and utiiies
programs egraphics and games eentertainment and
home software eand more $465

~
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Knowledge Access

CD-ROM Development System

KAware Disc Publisher

full featured development system
prepare, index, access & distribute info on CD-ROM
For publishers & info maragers with technical
documentation, images catalogs, fists, reference
databases & more. Retrieval features: keyword/
hypertext/Boolean searching, menus, pull down
windows, user added nates & export other programs,
KAware Disk Pubtisher/Full Text $795
KAware Disk Publisher/Fielded $795
KAware Disk Publisher/iImage §795

Bureau Best Sellers

Between Heaven & Hel
CD Guide on CD-ROM
CIA Workd Fact Book

Computer Library
Groller Encyclopedia

U.S. History on CD-ROM
Essential reference over 30,000 pages covering
the full spectrum of U.S. History from 1600 to 1990 $395

Pioneer 6 disc Minichanger
DRM-600 CD-ROM Drive gives you upto 6

CD-ROM discs onrine for over 3 Gigabytes $1395

MORE! Over 200 different titles and drives
in-stock for the PC and Mac
Free subscription to CD-ROM End User with every ofder!

Money back guarantee Free tech support
Call - special drive/titte combo's
Caill - FREE on-line CD-ROM access!

ITRER T
Bureauof
Electronic Publishing, Inc.

Dept. Q. 141 New Road, Parsippany, NJ 07054
Fox#20|-808—22?g

Call: 1-800-828-4766 orders only
(201) 808-2700 information
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to figure them out all over again.

So. It was late at night, in the coffee
shop/bar of the International Hotel in
Moscow. I was drinking coffee; I noticed
that the man at the next table was using a
Portfolio.

Moreover, I knew him: Bruce Hersch-
ensohn of KABC-TV. “Hullo,” I said.
“We met a few years ago when I was
chairman of the Space Development
Conference in Los Angeles.” He was too
polite to say he didn’t remember me, so I
had a chance to ask how he liked the
Portfolio.

He loves it. Since he got it, he never
uses anything else. He has a portable
printer and one of those cigarette-pack-
size WorldPort modems—the one I have
is by Touchbase Systems and is called a
Travelcomm 1200—and he writes all his
radio and TV speeches and columns on
the Portfolio. It has his address book,
and expense account, and phone list—the
Portfolio can whistle the Touch-Tone
numbers to dial for you—and in general
his whole office is right there in that
pocket-size machine.

“I like mine, too,” I said, “but don’t
you have trouble typing on it?”

“Not a bit,” he said, and proceeded to
show me; and enlightenment struck.

Bruce is a two-finger typist and always
has been; and for a two-finger typist, the
Portfolio is just as fast, and maybe faster,
than a regular computer. After all, the
two-finger typist is staring at the key-
board, not the screen—and on the Portfo-
lio, you can see the keyboard and screen
at the same time. No wonder it’s faster!
As I said, enlightéenment; and watching
him pound away at that machine, I actu-
ally began to regret that 'm a (self-
taught) touch-typist.

As a sort of defense, I hauled out Sir
Zed, my Cambridge Z88, which I car-
ried to the U.S.S.R., and used it to make
notes, which I later transferred over to
the (heavy) Zenith 286 SupersPort I'd
lugged through the Los Angeles, Lon-
don, Frankfurt, and Moscow airports
along with Sir Zed. It wasn’t the same,
though, and I really began to envy Bruce
with his Portfolio.

“Don’t you forget how to do things?”” I
asked.

“Yes,” he said, “but I fixed that.” He
showed me: the Portfolio uses battery-
backed RAM cards to load programs.
You can also write to a blank card; and
Bruce had used one to make himself a
complete help file indexed in a database.
If he has a problem with one of the Port-
folio’s functions, he can load in that card
and look up whatever it is that’s bother-
ing him.

So. Both my objections overcome.
Now, I’m not going to abandon touch-
typing, nor am I going to give up my big
386 machines with DESQview; but I
have to admit that if I could learn to use
that handy little Portfolio as well as
Bruce Herschensohn uses his, I'd sure
give up carrying both %ir Zed and the Ze-
nith on trips.

If you’re not afflicted with touch-typ-
ing, look into the Portfolio; it won’t do
everything, but you may find that it’s all
the computer you need. Bruce Herschen-
sohn did.

Quick BASIC Revisited

Roberta Pournelle’s Reading Program
works; that is, it teaches kids to read. It
doesn’t much impress publishers, mostly
because they think that the graphics are
primitive (they are), and while that
doesn’t matter—the graphics are in-
tended only to get kids to look at the
screen, and you don’t 'want them too in-
teresting—the publishers are afraid that
the critics and reviewers will hate that
crude look.

It’s been a bit frustrating. On the other
hand, Roberta has had steady direct
sales, and copies of her program are in
use all over the world, in home study
classes, schools, and lots of adult institu-
tions teaching English. I believe it’s now
in use on every continent and in most
states. Still, I keep promising to clean up
those graphics, and I finally got around
to working on them. In particular, I dug
out the stuff on how to graft in graphics
done with the Microsoft Mouse Paint-
brush program into a QuickBASIC pro-
gram.

For small images, that turns out to be
easy if a bit tedious; Microsoft furnished
the information, which involves loading
the Frieze TSR program furnished with
Paintbrush and using QuickBASIC’s
BSAVE to take care of the rest. Another
way suggested by Martin Heller—mod-
erator of the science conference on BIX—
involves using QuickBASIC’s ability to
SHELL in the run-time version of Paul
Mace’s Grasp, or the public domain
PICEM, a graphics file viewer; for more
details, get on BIX. There are times
when I think there is nothing I can’t find
out from one or another BIX user.

However, Roberta’s program has to
run on very primitive equipment; we
often get requests for versions that will
run on the original IBM monochrome
board, since schools tend to get the
cheapest stuff and keep it a long, long
time. Her Reading Program was origi-
nally written for CGA (including mono-
chrome CGA) boards, and it uses the
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Screen 2 mode, which gives us another
problem: while some Hercules graphics
boards can handle QuickBASIC’s Screen
2 high-resolution mode, others can’t;
and the old monochrome boards don’t
have any graphics modes whatever.

I know ways around most of this, but it
makes for very tedious programming,
and including all those error traps makes
for fat, slow code. Fortunately, there is a
remedy: the Crescent QuickPak Profes-
sional library of QuickBASIC routines.
The Crescent package has Monitor, an
assembly subroutine that will tell the
program precisely what kind of monitor
it’s working with; HercThere, which
will test to see whether, given that the
system has a Hercules board, the Hercu-
les adapter driver MSHERC.COM has
been loaded; and just a whole bunch of
stuff like that.

It also has a number of assembly rou-
tines to print arrays and strings very
quickly with precise control, meaning
that Roberta can build up a number of
screens of pseudographics images using
ASCII characters. It’s even possible,
using Crescent tools, to give the images
the appearance of animation.

I also relearned a trick I had forgotten:
inside the QuickBASIC environment
(and everywhere else in DOS for that
matter), it’s possible to put the graphics
images corresponding to ASCII charac-
ters above 128 and below 32 onto your
program screen so you can see just what
kind of odd graphics image you can
make. The trick is to hold down the Alt
key and then use the numeric keypad in
Num Lock mode to enter the ASCII

number of the character you wanted.

If this means nothing to you, go to
your PCompatible. Get a DOS prompt.
Now hold down the Alt key and use the
numeric keypad to enter, say, 177. Re-
lease the Alt key, and a rectangle should
appear on your screen. Other numbers
will give other figures. Alt 33 will give
you an exclamation point, and Alt 222
makes a tall skinny rectangle. In BASIC,
you can even make string literals this
way. Note, though, that it’s wise not to
do that with character 26, since that’s the
end of file marker, and when the Quick-
BASIC loader sees that character, it stops
loading your program.

Anyway, the past week I have been go-
ing through Roberta’s program and re-
placing a number of QuickBASIC multi-
line activities (e.g., LOCATE x,y then
PRINT Something$) with Crescent as-
sembly functions that accomplish the
same thing in one line. The result has
been to “shrink” her code while making
the source code more readable.

PDQ

Crescent also has a new and improved
version of PDQ, a library you use to link
with at compile time rather than the stan-
dard Microsoft library that comes with
QuickBASIC. PDQ doesn’t have all the
functions and utilities that come with the
Microsoft library, but it has a lot of them,
and Crescent has a deal now that lets you
use floating-point math with PDQ.

PDQ does no run-time error check-
ing, meaning that you want to thoroughly
debug your program with the full Micro-
soft library linked in until you’re sure of

it. Then link with PDQ; the resulting
code will be smaller and faster than the
same program written in C, and the
source will be a lot more readable.

Bill Gates has always said that for pure
productivity—writing programs that
run, and writing them fast—you can’t
beat BASIC. He even has a standing chal-
lenge that he can write, debug, and get
running any complex program faster by
working in the QuickBASIC environment
than any other programmer in the world
can do it in any other language. I don’t
know that anyone ever took him up on it;
after all, going head to head with Bill
Gates is likely to be a losing proposition
regardless of the merits of the languages
involved. Still, it’s an interesting chal-
lenge, and one that is worth thinking
about.

The objections to BASIC used to be
threefold: spaghetti code, because there
were no real structuring commands in
BASIC; inability to access low-level
things like chip registers; and fat, slow
code once you got it running. Modern
QuickBASIC answers all those objec-
tions. In regard to the first two, there are
now plenty of data structures available
and statements that let you get down to
any level you like. The third objection is
solved by using the Crescent tools, par-
ticularly PDQ.

I got started in microcomputers with
BASIC, and although I've worked with
and partly learned a dozen other lan-
guages, I find I keep coming back to
BASIC—and every time I do, I find the
language much improved.

continued

Simple - Easy - Instant - Comprehensive

In solving complex system problems
for integrators and end users, one of
the most exclusive system consulting
Clients of
Musgrave & Associates rely on them
for solutions and product purchases.

design firms uses AXSYS.
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p . products and services.

y - N

>
s
/4,

h } Denver Place

Denver, CO 80202

North Tower 1625

M&A relys on AXSYS to find the best
suited product, compare specifications
and pricing, check availability, locate
dealers, services and product profiles.
AXSYS gives them all the information
they need - the information you need!

AXSYS is an online data base which manufacturers, integrators,

dealers and vars use to give buyers instant access to all their
Buyers use AXSYS to find the right
. products for their needs - instantly and without any bias.

AXSYS is the professional’s procurement analysis system!

Annual fee and connect time charges apply.
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End Users circle 27,

OEMs circle 28 on Reader Service Card

Messages Only: (303)293-2201

Facsimile: (303)293-8407

or: (303)830-2115
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Winding Down

It’s the darndest thing: at the National
Computer Graphics Association show, I
saw the Genius Genitizer, a neat, moder-
ate-cost digitizer tablet. I have always
wanted one. I spoke to the people in the
booth.

When we got back from Russia, there
it was, complete with power adapter
(which plugs into a special RS-232C DB-
25 plug, which then connects to either
COMI1 or COM2 on your computer), a

stylus, and the cursor control. There are
software drivers to set this up for CAD or
to become an artist’s palette. More soft-
ware lets the Genius Genitizer pad sub-
stitute for your mouse in programs that
want mice. There are disks and manuals
galore.

There is everything you need, except,
in all the manuals, disks, and boxes,
there is not one hint as to the address of
the company that makes the Genius Ge-
nitizer. The copyright is in the name of

BUILD TO SUIT.
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Announcing Flow Charting™ 3

Now, you can create, update and print
presentation-perfect flowcharts to your
specifications —in notime!

Quick to master and a snapto use,
Patton & Patton's flowcharting software is the
standard of both large and small businesses
around the world—and is available through
allmajor software dealers.

See your dealer today! Or, fora
“live;’ interactive demo disk, call:

800-525-0082, ext.BY31.
International: 408-778-6557, ext. BY31.

PATTON & PATTON

Software Corporation

Excellence in charting the flow of ideas!

Works on IBM & 100% compatible PC's, supports CGA/EGA/VGA and over 150 dot matrix and laser printers,
with multiple print densities and 10 font sizes. Creates multi-page charts, portrait or landscape, on
most standard paper sizes. Mouse or keyboard controlled

IBM is a regi d trademark of | ional Busi Machines Corp
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the Kun Ying Enterprise Co. Ltd. of Tai-
wan, but there is nary a hint of where on
Taiwan the company is located, much
less what the U.S. address might be.

I'sure like this gadget, but it’s a mighty
mystery how I can tell anyone about it.
More if I can find out more.

The book of the month is The Emper-
or’s New Mind: Concerning Computers,
Minds, and the Laws of Physics by Roger
Penrose (Oxford University Press,
1989). It’s heavy slogging but great fun.
The CD-ROM of the month is for the
Mac: the Guinness Disc of Records (Per-
gamon Contact Solution, Irwin House,
118 Southwark St., London SE1 OSW,
UK, 44-71-928-1404). This is the whole
Guinness Book of World Records, all or-
ganized in HyperCard stacks on a CD-
ROM.

The game of the month is Sword of Ar-
agon from Strategic Simulations, and
yes, I know it was the game of the year
last year; I still find myself playing it.
This time, I’'m determined to win with-
out using magic (other than healing,
which I consider medicine) at all. It’s
sure a challenge.

The gadget of the month is a wonder-
ful thing that will turn your PC into—are
you ready?—a Geiger counter. The RM-
60 from Aware Electronics instantly
makes your PC—portable or desktop—
into a radiation monitoring device. Test
the radon levels in your home or office.
Using it is simple: plug the gizmo—
which is about the size of a pack of ciga-
rettes and connects to the plug with ordi-
nary telephone cord—into either the
serial or parallel port of your PC. Run
the supplied software, read the instruc-
tions, and learn all about radiation. Take
it on your next airplane trip and find out
what happens at higher altitudes.

I was going to take the RM-60 to the
Soviet Union, but at the last minute I got
nervous: suppose they thought I was spy-
ing? As it happened, no one would have
cared, so I missed the opportunity to test
whether Chernobyl did anything notice-
able to Moscow. Maybe next time. @

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.
Jerry welcomes readers’ comments and
opinions. Send a self-addressed, stamped
envelope to Jerry Pournelle, c/o BYTE,
One Phoenix Mill Lane, Peterborough,
NH 03458. Please put your address on
the letter as well as on the envelope. Due
to the high volume of letters, Jerry cannot
guarantee a personal reply. You can also
contact him on BIX as “‘jerryp.”



Kveryone knows
it’s better to share.
DeskLink 2.0.

You don’t have to resort to complicated
contortions to share a printer or files
between two desktop computers. All you
need is DeskLink- from Traveling
Software.

DeskLink applies the
technology behind our
popular, award-winning
LapLink- to connect two
IBM or compatible comp-
uters, including PS/2s and
laptops, with standard

phone wire.
Install DeskLink €<=
in minutes /)f‘
through asimple & )

" L2

connection to each —

computer’s serial port.
There’s no additional hardware required—
no need to tear apart the computer. Yet
DeskLink boasts communication speeds of
up to 115,000 baud.

Once you’re connected, both computers
can instantly share a printer or files—all
completely in the background. And a pop-
up Talk Box lets you send messages

Traveling Software Europe

Lords Court, St. Leonards Road, Windsor
Berks, SL4 3DB, England
44.1:978-4938

IBM is a regis of

- DESKLINK

s 1
it ik i Priser Stearired o -
A for deskinyy and Laptop computees. ol

§ CONNE(TINES AT

Traveling Software, Inc.

18702 North Creck Parkway, Bothell, WA 98011
Phone number: (206) 483-8088

between computers, even while you’re
right in the middle of running your favorite
program.

DeskLink includes everything you need
to start sharing—both 5-1/4 and

3-1/2 inch diskettes, universal
connectors, and 25-feet of
standard RJ11 telephone cabling
(extendable to 100-feet).

And with a sug-
gested retail price of
just $169.95 (less
than $85 per comp-

uter), DeskLink
= 1S perfect for
& small offices or
~ workgroups.

So share the news with your
colleagues. For more information, see your
local dealer or call us at (800) 662-2652.

DESKLINK

-
MAGAZINE
EDITORS’
CHOICE
April 24, 1990
DeskLink, Version 2.0

Business Machines, DeskLink, LaplLink and the Traveling Software suitcase logo are registered trademarks of Traveling Software, Inc. © 1989 Traveling Software, Inc. All Rights Reserved.
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hether you're protecting

." frontiers and temples in

‘ ‘ ‘ Manchuria, or software
and data on the PC or

Mac, the Great Wall is a lesson

Rainbow Technologies has learned
very well.

Software developers must deal
daily with the consequences of
unauthorized
copies and millions
of dollars in lost
revenue. At the
same time, both
individual and
corporate users
must be able to make and distribute
copies within legal guidelines.

Today’s information-driven
companies must secure their data
files against theft and unauthorized
access. No less than protecting
personal wealth and /
tangible property,
guarding data files is
a necessary invest-
ment in competitive =
survival. ,

Protecting
“intellectual
property”’
is the
security
challenge for
the "90s. Which
is why Rainbow
Technologies builds a :
little of the Great Wall into
every key it makes.

For developers, the Software
Sentinel ” family of
keys protects IBM,

Times Change. e b
The Need To Protect Doesn’t. e vac rainbow

DataSentry™ is the
solution for PC data

protection.

() RAINBOW TECHNOLOGIES Software and data protection from Rainbow

9292 Jeronimo Road, Irvine, CA 92718  Technologies. Information on how you can have a

;/EI;( .(7(',;1’ ?i;4425§)08;§(;0)8§i§f52 n(r?l?“llg%g?g little piece of the Great Wall to protect your software
Ruinboiw Technologies. Lid.. Shirley Lodge. 470 L;)ndon Road and data worldwide is as close as a toll-free call.

Slough. Berkshire SL3 8QY.TEL:0753-41512-FAX: 0753-43610 Copyright ©1990 Rainbow Technologies. Inc.
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Suddenly, it was time
for me to graduate
from felt-tip pens and
acetate overlays

hat’s right, Wayne. You have to

use 35mm slides,” said Cathy,

the woman from Unisys who

was saddled with the job of han-
dling speakers for the Open Forum. She
paused for a moment and then added,
“It’s in the contract.” She was right, of
course. Unisys wanted high-quality pre-
sentations from the speakers at the Open
Forum, and that meant slides. Clearly,
the overhead transparencies that I'd used
for other presentations wouldn’t be good
enough,

The problem was, I had put off arrang-
ing for presentation materials until a few
days before the Open Forum was set to
get under way in Los Angeles. Now I had
to turn out quality graphics quickly. The
talk was on LANS, so I needed drawings
and graphs as well as the traditional bul-
leted lists.

With time running out, I did what any
sane person would do. I called the com-
pany graphics department and asked for
help. That worked, and in a few days, I
had the slides in time to take them to the
conference. Unfortunately, I also had to
pay for the time that the people in the
graphics department had spent creating
those slides.

When I was asked to speak at the next
Open Forum in New York, I knew that I
would have to update the presentation
myself. This meant that I would have to
find something that would run on my Ze-
nith Z-386 and produce slides as nice as
those the graphics department had done
on its Macintoshes. Fortunately, this
type of software is available, and it’s easy
enough to use so that I could create my
own graphics.

ILLUSTRATION: JENNIFER SKOPP © 1990

EXPERT ADVICE

DOWN TO BUSINESS @ Wayne Rash Jr.

CHARTING
THE COURSE

A Thousand Words

There is, of course, more to presentation
graphics software than the ability to cre-
ate pretty pictures. You must be able to
enter the information you want easily,
and the material needs to be presented in
a format that meets your requirements.
This may mean that, in addition to pic-
tures, you want bar and line graphs to
represent numerical values, bulleted lists
to represent important points, and the
ability to draw pictures.

In the case of my presentation, I had to
come up with a picture that would repre-
sent the topologies of various types of
LANSs, drawings that would illustrate in-
formation flow, and of course, bulleted
lists. Most of what I had done for the first
presentation was still valid, but because
of some changes in both the LAN tech-
nology and the vendors, I would have to
add a couple of new slides. This meant
that I had to use a package that would

support both drawings and traditional
charts.

I looked at three packages that are
aimed at business presentation graphics:
DrawPerfect from WordPerfect Corp.,
Applause II from Ashton-Tate, and Har-
vard Graphics from Software Publish-
ing. Each of these three programs is de-
signed to support business graphics, but
they are all very different in the way that
they do it.

A Matter of Emphasis
The packages that I looked at differ more
in their emphasis than in their ultimate
audience. All of them are aimed at busi-
ness users but start from different places.
DrawPerfect, for example, is a drawing
program that also includes charts and
graphs. Applause II, on the other hand,
is a business graphics program that has a
tightly integrated drawing component.
continued
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Harvard Graphics contains no drawing
capability at all; it assigns that task to
Draw Partner, which is included as a
separate program.

Each of these capabilities—that is,
word charts, graphs, and drawings—is
necessary for a package that will do busi-
ness presentatiors. In addition, most
business users would consider other cri-
teria as well, including the ability to
create output for plotters and film re-
corders and the ability to create three-

dimensional charts and graphs.

Now that the software exists to support
more sophisticated drawing capabilities,
business users are demanding them. This
is especially desirable in certain circum-
stances where representatives of several
companies will be making presentations.
In an atmosphere like this, the traditional
flat, black-and-white overhead transpar-
encies look dull and boring. They may be
good enough for a meeting on new com-
pany parking rules, but not at meetings

SR. SOFTWARE
DEVELOPERS
& SYSTEMS ARCHITECTS

Let’s Get Right To The Point

Central Point Software has
become the world leader in
PC Utility Software by pro-
viding our talented staff
with a stimulating en-
vironment that has

enabled them to
produce

such highly

acclaimed products

as PC Tools™. Our
aggressive expan-

sion plans have cre-

ated a substantial
number of immedi-

ate openings for

skilled profession-

als to develop our

next generation of
software based on

the new GUI inter-

face for Windows and Pres-
entation Manager.

We are seeking profession-
als capable of taking concep-
tual ideas and implementing
them into products. You'll
be challenged to develop su-
perior MS5-DOS and/or WIN-
DOW software in a profes-

Central Pomt Software.
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sional C, Assembler and/or
C++ environment. Requires
a BS or MSCS, EE or equiva-
lent development experi-
ence, and significant
expertise in prod-
uct develop-
ment in an
MS-DOS en-

vironment.

Located just min-
utes from down-
town Portland, in
the beautiful and af-
fordable Pacific
Northwest, we offer
exceptional oppor-
tunities for profes-
sional and personal
growth in a casual
work environment. Mail or
Fax your resume to Central
Point Software, 15220 N.W.
Greenbrier Pkwy., #200,
Beaverton, OR 97006.
(503)690-2221 FAX. For
questions, call Bob Clay COL-
LECT at (503)690-2217. Equal
Opportunity Employer. Prin-
cipals only, please.
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Applausell .......... emarensnes $495 |
Ashton-Tate

20101 Hamilton Ave.
Torrance, CA 90509
(213) 329-8000
Inquiry 1101.

DrawPerfect ..................... $495
WordPerfect Corp.

1555 North Technology Way

Orem, UT 84057

(801) 225-5000

Inquiry 1102. |

Harvard Graphics. | ............ $495
Software Publishing Corp.

1901 Landings Dr.

P.O. Box 7210

Mountain View, CA 94039

(415) 962-8910

Inquiry 1103.

where speakers will be publicizing their
companies.

|

Meeting the Standards

A presentation graphics package is use-
ful only to the extent that its capabilities
reflect the work you want to do in creat-
ing your prcscntations[. If a feature is
missing or very hard to use, then that
package loses its usefulness to you. For
this reason, few business users will
create their slides using a word process-
ing program or a paint program. While
some slides can be created this way, they
are not designed for business presenta-
tion graphics, and using them can be
difficult.

The most traditional presentation de-
vice is the bulleted list. This is simply a
list of the topics that you, as a speaker,
will address. You have this list on-screen
while you talk to reinforce the points
you’re discussing. You can create a basic
bulleted list with nearly any kind of soft-
ware, including a word processing pro-
gram, but it may not be a pretty sight.
Users are beginning to demand that the
text on the slide be colored and that the
background be smoothly gradated. Gra-
dation and color give a more pleasing ap-
pearance, providing you don’t let it be-
come garish.

A good way to create slides that have
colors and gradated backgrounds is
through the use of a film recorder. This
is a device that attaches to your com-
puter’s video output and creates slides
while you wait. Another good way is to
create your images and send them on disk

continued



'Optical-ability’

Pinnacle Micro is the world's leader in removable,
erasable, optical storage systems.

The expanding line of Pinnacle drives offers real
solutions to mass storage problems and a whole

Access-archivability.

Access your archives quickly and
easily. Why wade through stacks of
floppies or miles of tape to find a
single file?

W  Platform-compatibility.

A Interface kits are available for
Macintosh, Sun, DEC, HP,
IBM-XT, AT, PS/2 and

compatibles, plus advanced

applications such as Unix,

A/UX, Xenix and Novell

NetWare.

Infinite-storability.
Store huge files-CAD/CAM,
multi-media, pre-press, 32-bit
color. Each cartridge holds up
to 650 megabytes. If one isn't
enough, add another.

Data-securability.

Carry your world wherever you go.
Put your operating system, applications,
and data files on a single cartridge.
Keep your data safe and secure or
move it from place to place.

Interface kits available for
MAC, SUN, DEC, HP,
IBMA/T,X/T,PS/2 and
compatibles from $495.

frademark Owners; REQ-650, REQ-1300 and Pirnacie Micro of Pinnacle Micro, Inc. Sun of Sun Microsystems. HP of Hewlett Packard.
Netware of Novell. Macintosh of Apple Computer, Inc

AT, Xenix, IBM, PS/2 of

new set of data handling capabilities.

Removable, Erasable, Opticalabilities.

Upscale-ability.

Start with a single or dual-disk
system for your network today.
Move up to a 25 disk, 16 gigabyte
system tomorrow. Your cartridges
and your data will easily move up
with you.

Crash-avoidability.

Eliminate crash anxiety, with

laser technology there are no heads
to crash. If your hard drive goes
down your optical system will

put you back on-line

immediately.

Mass-movability.

Distribute massive amounts of data
in limited quantities. CD-ROM's
are great, but not if you need a
reduced amount.

Problem-solvability.

Learn how to put these and other
opticalabilities to work for you, call
today for the name of your nearest
authorized dealer.

@) (800) 553-7070

PINNACLE /\/\ICRO

15265 Alton Parkway  Irvine, CA92718 » In CA(714)727-3300 e« FAX(714) 727-1913
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DOWN TO BUSINESS

to a graphics service that specializes in
such things. The cost of creating a 35mm
slide from a disk image is about $10.
Each of the packages I looked at includes
a brochure for such a graphics service.
Business users have also come to ex-
pect colors and three dimensions when
they see a graph. They usually want a
gradated background and often a com-
bined graph with some values reflected
as line or bar charts and others as a pie.
Of course, all graphs should be available

in three dimensions, not just the bar or
the pie. Graphs also need titles, legends,
values of x and y scales, footnotes, and
other values reflected as percentages. Pie
charts often need a segment separated
out for emphasis, and charts with multi-
ple pies should be able to scale the pies
for relative value. Bar charts should be
able to display the bars side by side or
overlapped.

The drawing module should be able to
create block diagrams and organizational

1000

From Your HP LaserJet Series II or III

t's true! We can turn ”’

your existing
Series Il or Il
printer into a
1000 x 1000
TurboRes™
Plain-Paper
Typesetter! National TeleVAR™
(Raster Devices Direct) intro-
duces the 1000 Enhancer Kit™
for your HP Series Il or Il printer.

y using a new imaging

technology called
TurboRes™ on our PC-based
controller, we can transform
your 300 dpi printer into a
state-of-the-art Plain-Paper
Typesetter that gives you print
quality previously undreamed of,
even on devices costing over
$20,000.

end us your HP Series Il or llI

laser printer and we will do
the rest. We factory install a
video board and connector in
your Series |l or lll, and supply a
PC/XT/AT or MCA 6Mb printer
controller, 135 scaleable fonts,
direct driver software for

GEM (such as Xerox Ventura

Word Perfect.

DPI!

Windows
(such as
PageMaker,
CorelDRAW!,
Micrografx
Designer, Word
for Windows, etc.),

Publisher, GEM Artline, etc.) and

ALL NOW! 1-800-468-1732

(In MN: 612-941-4919) and
ask about the 1000 Enhancer Kit
for your Series Il or Ill printer.
The 300 dpi barrier will fall by
the wayside as you experience
1000 x 1000 TurboRes. Note
that all your existing PCL
functionality remains
unchanged, so your printer can
live in both worlds—PCL and
1000 x 1000 TurboRes!

™
PrePress Systems Specialists

Formerly Raster Devices Direct, Inc.

©1990. Raster Devices Direct, Inc., National TeleVAR and 1000 Enhancer Kit are trademarks of Raster Devices
Corporation, TurboRes is a licensed technology and a trademark of LaserMaster Corporation. All other product

and brand names are trademarks and registered trad

rks of their e

Nies. All prices and

specifications are subject to change without notice, Please call for current pricing and warranty details.

VISA, MASTERCARD AND AMERICAN EXPRESS ACCEPTED
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charts that combine images and text.
Basic shapes should be available as a li-
brary so that you don’t have to create
each 3-D arrow or picture of a computer
the first time you use it. Manipulating
screen objects should be as much like
working on the Macintosh as feasible
(short of legal action by Apple, of course)
so that you don’t have to retrain the staff
every time they changT machines.

Presenting the Facts
I found that I liked Applause II from
Ashton-Tate, partly because it was so
well integrated and pa‘rtly because it had
the best-looking output. You can create
3-D line graphs with|Applause II, and
you can change the point of view in the
perspective used in 3-D, neither of which
I was able to do with the other packages.
In fact, I had so mucH fun creating pre-
sentations with Applause II that this col-
umn was nearly late. |

This is not to say that any of these
three packages is deficient. They are not.
In fact, all three are perfectly suitable for
most business applications, and prefera-
ble for some. DrawPerfect, for example,
comes with a shell that allows you to
switch between it and WordPerfect and
move your drawingsi directly into a
WordPerfect documemi. If you are plan-
ning to illustrate a report, this is a very
useful feature. Harvard Graphics is the
top-selling package, so it’s supported
best by third-party vendors. All three
packages can import data from ASCII
files and Lotus spreadsheets, of course.

It’s clear that presentation graphics
programs are going to be a hot area for
business users. You now have the ability
to incorporate impressive color displays
that it once took a graphics department to
create, and you can do it yourself in min-
utes. As film recordefs and slide ser-
vices become better established, you
should see a better grade of presentation.
Of course, that means;that you can no
longer create a quickie transparency with
a felt-tip pen and some acetate, but may-
be that’s just as well. m ‘

Wayne Rash Jr. is a contributing editor
Jor BYTE and technical director of the
Network Integration Group of American
Management Systems, Inc. (Arlington,
VA). He consults with the federal govern-
ment on microcomputers and communi-
cations. You can contact him on BIX as
“waynerash,” or in the to.wayne con-
Jerence.

Your questions and comments are wel-
come. Write to: Editor, BYTE, One
Phoenix Mill Lane, Péterborough, NH
03458.




Engineered for the office. Designed jor people.
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ABESTTO-SHL |
| " PRODUCT
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;g esource s 1989 - PANASONIC Kx-P1124

JUNE 1990

Due to space limitations,
we can't show you all the awards
our 1124 and 1180 printers have won.

pe=—— W

What can we say? Of course, we're proud. But we've always been proud of our 1124 and 1180 Dot Matrix
Printers — even before they started winning al! these awards. Who wouldn't? They just make so much sense. Each
one, for example, has multiple paper paths. Load it from the bottom or rear. And put it wherever you want. Each
one has an EZ Set™ Panel. As well as a staggering 3400 print combinations
possible from a wide variety of fonts, sizes and enhancements. And each ~ Prénters, Peripherals, Computers. Copiers
one comes with a 2-year limited warranty on parts and labor. (See your lipewriters and Facsimiles

dealer for details.) H
Panasonic” 1124 and 1180 Dot Matrix Printers. They're everyone else’s P%E,}Qgg!n‘&?é\
choice. Shouldn'’t they be yours, too? Qm
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“The importance of the program cannot be overlooked ...
it so fundamentally alters the mechanics of
mathematics.”

New York Iimes

Mathematica

A System for
Doing Mathematics
by Computer

Some facts:

Function: Numerical, symbolic, graphical com-
putation, interactive programming. Integrated
technical computing environment.

Numerical Computation: Arbitrary precision
arithmetic, complex numbers, special functions
(hypergeometric, eiliptic, etc.), combinatorial
and integer functions. Matrix operations, root
finding, function fitting, Fourier transtorms, nu-
merical integration, minimization, linear pro-
gramming.

’In[l]:-

3470
out (1]
2503155504993241601315571986085849

Inf2]:
Hypergeometric2F1[7,5,4.1,3-I]

|

out [2]
-0.00403761 - 0.00295663 I

1
|
|
|
|

Numerical Computation

Symbolic Computation: Equation solving,
svmbolic integration, differentiation, power se-
ries, limits. Algebraic operations, polynomial
expansion, tactorization, simplification. Opera-
tions on matrices, tensors, lists.

Graphics: 21D, 3D plots of functions, data, geo-
metrical objects. Contour, density plots. 3D
rendering with intersecting surfaces, lighting
models, symbolic descriptions. Color ’0sT-
Scrirt output, publication quality graphics, ani-
mation (most versions).

| Ing1y:
| Integrate[x/(a + Exp(x]), x]

Out (1]
| E*
2 x Log[l + ]
a

| 2a a -
EX

| PolyLog[2, =(—)]
a

Symbolic Computation

Programming: High-level, interactive, sym-
bolic system. Full procedural language, func-
tional programming constructs. General trans-
formation rule paradigm based on pattern
nmatching,

External Interface: Input from external files,
programs. Output in TeX, C, FORTRAN, Post-
Scrirt. Interactive external process control
(most versions).

“Mathematica has a real chance of replacing pencil

o,

and paper as the
scientists and engineers.”

Graphics and Visualization

d desktop envir

Professor of Astrophysics.

“Mathematica will revolutionize the teaching and
learning of math by focusing on the prose of
mathematics, without getting lost in the grammar.”

Steven Jobs
President
NeXT. inc

Macintosh User Interface: Notebook interac-
tive documents mixing text, graphics, anima-
tions, Mathematica input, output. Macintosh
front end can be used with kernels on other
computers. Macintosh graphics standards
used.

Documentation: "Mathematica: A System for
Doing Mathematics by Computer” by Stephen
Wolfram (Addison-Wesley, 1988) available at
bookstores. Additional documentation sup-
plied with specific versions. Mathematica Jour-
nal to be published in 1990.

Versions Now Available: Apple Macintosh:
$495 (Plus, SE, etc.); $795 (11, IIx, Ilcx, SE/30,
etc.) » 386-based MS-DOS systems: $695 (no
coprocessor); $995 (287/387); $1295 (Weitek)
Apollo DN 2500-4500, 10,000: from $2400 *

Data General AViiON: $2,800 « DEC VAX
VMS, ULTRIX, RISC-based systems: from $2400
o Hewlett-Packard 9000/300, 800: from $2400) e
IBM AIX/RT: $2400  MIPS: from $2800 ¢
NeXT: bundled as standard system software
Silicon Graphics IRIS: from $2800 ¢ Sony NEWS:
from $2400 » Sun 3, 4, 386i: from $2250 * Super-
computer and other versions also available. ©
Educational, volume, reseller, and other dis-
counts available ® Nosw shipping Version 1.2.

| log[1]

= 0
: log[E] = 1
log(x y ] := log[x] + log[y]

[ log{x “n ] := n log[x] |

log'[x ] = 1/x (* derivative *)
log/: InverseFunction[log] = exp [

log/: [

Series[log(x ], {x_, 1, n }] :=

Sum[-(-1)*k (x-1)*k/k, {k,1,n}] +
0[x,1]*(n+1)

High-Level Programming

Implementation: 770 pre-defined Mathematica
functions (C source 180,000 lines). Design, de-
velopment led by Stephen Wolfram. Version 1.0
released June 1988.

Typical Applications: Research, engineering,
education, mathematical modeling, publication
graphics, data analysis, visualization, systems
analysis, algorithm development.

Awards: Best 10 New Products, Business Week
1988 « Editor’s Choice Award, MacUser 1989
Award of Distinction, BYTE 1988.

Wolfram Research, Inc.

P.0. Box 6059, Champaign, IL 61826-6059, USA.
Information: 217-398-0700. Orders: 800-441-MATH
Or visit your local software dealer.

1990 Wollram Research, Inc  Mathematica 1s a registered trademark of Wolfram
Research, inc  AM other trademarks are trademarks of thesr respective cof

Prices and specifications are subject to change without natice Graphic 1s a part of a
tubular neghborhood of a si-strand braid generated by Mathematica
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A tour of my favorite
and most-used free
programs for Unix

fter reading my last few col-

umns, you’re probably eager to

hear more about the incredible

wealth of public domain or free
Unix software. This month’s column
covers some of what I have personally
found to be the most useful and interest-
ing offerings (including some games).
Simply running 1s -ut /own/1lbin
shows me what the most recently ac-
cessed programs in my system’s private
directory are. If nothing else, they in-
clude some of the packages you might
want to look for first.

Again, if you need a place to find any
of this software, you can write to the ad-
dress mentioned in my June column for a
printed list of dial-up or file transfer-
protocol archive and public access Unix
sites, or you can retrieve the same infor-
mation from BIX under unix.bin/list-
ings. I hope last month’s column showed
that you don’t have to be any kind of a
guru to compile this kind of program.

Apologies in advance to the generous
authors of the software mentioned here-
in: Since I didn’t have all your names, I
didn’t think it fair to list any names. You
know who you are, and so will anyone
who uses your software. Thanks, from
all of us.

Less Is More

You’re probably familiar with the more
program, invented by necessity after
high-speed terminals became popular
and looking at files with cat became dif-
ficult. The more program (and its System
V sister, pg) lets you look at files a
screenful at a time. A free utility, less,
lets you scroll backward and forward
through a file (or a pipe of data) quickly
and easily, as if you had an endless two-

ILLUSTRATION: PAUL SCHULENBERG © 1990

EXPERT ADVICE
THE UNIX /bin @ David Fiedler

THE

FREE SOFTWARE
HIT PARADE

way buffer. It’s a good program to start
your public domain career with, as it has
been ported to almost everything avail-
able and is quite stable.

I probably use the less program more
often than anything else on my system.
I’ve aliased its name to m to save typing
(another holdover from more; habits can
be hard to break).

Take the e Train

Do you find yourself editing files in so
many different directories that you forget
which file you were last working with?
Do you type a lot of 1s -t commands to
find out what you’ve been up to? The e
program (another one-letter command!)
can solve this problem. Simply typing e
in a directory will bring up the v1 editor
with the file you were editing most re-
cently. Typing e - shows you a list of the
nine most recent files (or argument lists)
you’ve worked with. Then, typing the
appropriate number resumes that ses-

sion. An invisible database kept in your
home directory performs this magic.

The documentation for e implies it
will work only on BSD-derived systems,
but I've had it running just fine on SCO
Xenix. Also, there is no reason why you
couldn’t use it for editors (or even pro-
grams) other than vi; the path name of
the program to be executed is nicely
broken out as VI in the e.h file.

Remove Without Remorse
I’ve been using the del package for many
years. It came out on the network when I
got my first Unix computer in 1983. The
del utility is meant to be used in place of
rm, but is reversible, so you can undelete
files. It works simply by moving deleted
files into an invisible directory; the files
are then swept by a cron daemon (called
skulker) once a night. All files left for
more than 24 hours (you can change this)
are then removed permanently by
continued
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another program called expunge.

How can you remember to use del
rather than rm? The best way to use del is
toinstall it, test it, and set it up as an alias
to rm for all users, so that you won’t even
have to think about it until you rm a file
that you wanted. Then, just type undel
and the filename and breathe a sigh of re-
lief. If you don’t have aliases, just move
your current /bin/rmto /bin/RM (soit’s
still there if you need it) and then link
del to /bin/rm (you’ll have to modify

expunge if you do this, since it wants to
run the real rm).

The del utility has saved me from an
ignominious fate on numerous occasions.

The elm Electronic Mailer

One of the best-supported free programs
available, elm is indispensable to anyone
who uses E-mail regularly. It provides a
full-screen interface to mail messages,
supports many addressing schemes and
the standard pathalias database, and ba-

Smooth Skating Between DOS and Unix

Staying Cool

For smooth integration of DOS
and UNIX, ICE.TEN is still the
industry standard. It provides
memory resident Wyse 60 or SCO
Color Console ANSI emulation
(deja vu), easy file transfer
(ucopy), and a DOS command
shell (dshell) for UNIX or Xenix.

Introducing Host Print™

Now with Host Print,
ICE.TEN.PLUS allows a DOS
application to print transparently
to any UNIX or Xenix printer.

Perfect with Word

Perfect with WordPerfect
With either version you’ll get
clean performance software,
fine-tuned for the best UNIX and
Xenix applications. Mature
software that works perfectly
the first time.

James River Group

2 )
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A Nice Price

ICE.TEN is $295 per 386 UNIX (or
Xenix) host, including

UNIX software for the UNIX host
and up to eight DOS machines.

ICE.TEN.PLUS is $395 per 386
UNIX (or Xenix) host. It allows an
unlimited number of DOS PC’s. It
has features of the standard version,
plus Host Print, VT220 emulation,
and speeds up to 115K baud.

Wired for ethernet? ICE.TCP is
DOS TCP/P with ICE.TEN
emulation.

For more hard, cool facts, just give
us a call.

dames River Group Inc

125 N First St Minneapolis MN
55401 USA

612-339-2521

sically lets you use and manage E-mail
messages without tminking too much
about the transport mechanism. It’s intu-
itive. What more could you want?

Daisy, Daisy. ..

The bicycle built for two in the song re-
ferred to an 1800’s side-by-side model. It
was much more convenient for romance
than the single-file tandem bikes we have
today. There is a convenient program
named sbs (side by side) that lets you put
two text files up on the screen next to
each other and then scroll them indepen-
dently (even sideways). It’s not quite the
same as using diff. It is especially
handy when the files are similar but have
been formatted differently. When you
need it, it’s very handy to have.

Laser Support

There are many programs being distrib-
uted to support PostScript output devices
on Unix. Some, such as a2ps, mp, psf,
and pps, translate text files to a Post-
Script-printable form (one called necp5
can emulate an Epson printer). Others,
like psplot and plot2ps, are designed
to allow Unix plot output to be printed in
PostScript. Then there’s ghostseript, a
GNU near-PostScript clone; tpseript,
a ditroff (device-independent troff) to
PostScript translator; tek2ps, which
converts Tektronix 4014 output; gif-
tops, for .GIF graphics files; and
sun2ps, for Sun raster files.

As a LaserWriter Plus owner and a
great believer in PostScript (it is an ele-
gant and generally applicable solution to
many graphics and typesetting needs), I
collect these kinds of programs. Almost
all have proved useful at one time or an-
other. Owners of LaserJet printers can
find several similar programs to use.

Utilities Again
Be sure to get copies of the programs
compress, arc, uudecode, and unshar.
You’ll find all of them almost mandatory
for working with the various types of
files that come across the network, as
well as for attempting td fit those files
onto your hard disk. The compress and
arc utilities are used to gét the traditional
10 megabytes of data into a 5-MB disk
(and to get it back out again). The uude-
code program lets you encode binary
data into ASCII form so you can send it
by E-mail or post it to the network. The
unshar program safely breaks up text-
based archives that have been posted into
their component parts.
Others, like patch, dist, and perl,
are also useful. Their distinction is that
continued



“The entire MKS documentation package
proved excellent in every respect”
Daniel McAuliffe, IEEE Computer, Jan. 1990

Powerful UNIX™ Tools for
DOS and 08/2.

We can tell you that MKS Toolkit offers
both experts and novices the purest form of
UNIX utilities in a DOS or OS/2 environ-
ment. Fortunately, we don’t have to.
Software reviewers, universities, and major
corporations all over the world are discover-
ing MKS Software and how it can help their
programmers and software developers make
the most of their creative talents.

Reduce Keyboard Shock

With our proprietary code, the MKS
Toolkit offers you more than 150 UNIX
System V.5-compatible tools for DOS or
08/2. With MKS Toolkit, your computer or
clone becomes a comfortable environment
for shells, string matching, editing, file ma-
nipulation, and more. Productivity increases
because all the familiar commands are at
your fingertips.

oY
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“MKS software is absolutely the best in its
class. Don’t mix environments without it.”

Grover Righter Director Hybrid Systems,
Novell Netware Product Division

Site Licences

MKS Toolkit reflects its users’ needs.
Organizations such as AT&T, H-P, ITT, and
NCR - all heavily committed to the UNIX
system - use MKS Toolkit to create a
standard operating environment. Universities,
from Harvard to UCLA, use MKS Toolkit to
enrich personal research computing environ-
ments and double the bandwidth of their PC
teaching labs. The National Institute of Stan-
dards and Technology uses MKS Toolkit as a
standard operating environment for experts
and as a POSIX training tool for neophytes.

Interconnectivity

MKS Toolkit interacts well on standard
PC and PS/2 networks. Combined with
Novell Netware™, the most popular LAN for
PCs, MKS Toolkit creates a UNIX time
sharing system in DOS or OS/2 organiza-
tions. UNIX shops can now hook up all their
PC’s using PC-NFS™) and MKS Toolkit,
enabling you to use a PC as a Unix worksta-
tion and off-load your mini or main machine.

POSIX Tools

MKS is an active participant on the
POSIX 1003 standards committee. This in-
volvement reflects MKS’s commitment to
tracking the shells and utilities standard to the
fullest extent possible under DOS or OS/2.
Apart from mult-tasking and constraints on
file names under DOS or OS/2, MKS Toolkit
follows the POSIX standard. MKS achieves
this by building the underlying POSIX
system on DOS or OS/2 before moving
utilities.

2= @9/ Il Full 30 day money back guarantee.

For more information, or to order, call: 1-800-265-2797 {continental U.S. only)

1-519-884-2251 (outside continental U.S.) 1-519-884-8861 (FAX)

POSIX Training

Government departments and organiza-
tions choose MKS Toolkit as a cost-effective
means of familiarizing personnel with the
POSIX environment — now a Federal
government standard for computing.

Cost-effective Learning Tool

If your organization is committed to
moving into the UNIX environment, then
MKS Toolkit is the perfect learning path.
DOS or OS/2 users retain the familiar world
of the PC keyboard and programs and move
effortlessly to a UNIX environment on their
desktop. Exposure to new commands and
functionality now becomes an integral part
of the novice’s working day.

“With this package, you can become
Sfamiliar with the UNIX environment
on your microcomputer, with DOS
only a keystroke away.”

Byte Magazine, May 1989

MKS Programming Platform

MKS Toolkit is the heart of the MKS
Programming Platform. MKS Platform helps
smooth out the details of programming and
software development by adding time-saving
utilities such as: MKS RCS (Revision
Control System), MKS Make™ (automated
program builder), MKS LEX & YACC™
(compiler learning and construction tools).
Also available is MKS SQPS™ an enhanced
version of the Documentator’s Workbench™
with complete troff tysetting capabilities.

In all, you simply cannot find a more
complete set of commands and utilities to
get you from DOS or OS/2 to UNIX or
POSIX. With MKS Toolkit or Platform, you
get there fast, stress-free, and with no extra
investment in hardware.

35 King Street North, Waterloo, Ontario, Canada N2J 2W9
MKS, MKS Make, MKS Toolkit, MKS RCS, MKS LEX & YACC are trademarks of Mortice Kern Systems Inc. UNIX is a trademark of AT&T
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ﬁ Quarter Inch Data Cartridge
Intferchange

The QICPAK product range provides facilities permitting you to process
and create " QIC data cartridges under MS-DOS on the PC or PS/2.
Interchange cartridges with mini and mid-range systems using QIC drives,
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they were all written by the same very
prolific and talented author.

The patch program lets you automati-
cally apply program changes that have
been posted to the network (generated by
running diff against the old and new
versions of the source code) to your copy
of program source code.

The dist tool helps you create source
code distributions that can easily be con-
figured by the user, for compiling in dif-
ferent machine environments. Perl is a

language that combines some of the best
features of shell scripts, awk, the C pro-
gramming language, and sed. It is being
used for more and more programs dis-
tributed via the network, so it’s good to
have (as well as being interesting to pro-
gram in). (See *“Scripts Unbounded” on
page 235.)

For communications freaks, there are
pcomm and xcomm. One or the other
should get you into any dial-up site you
want, as they support the de facto com-

eg AlX, UNIX, VVS efc.

No longer is your %" drive gathering dust until the next backup.
Our VIAR utility creates UNIX tar compatible Backup cartridges and lets you
interchange data the easy way. There's more. With QICPAK-I you can
attach two QIC-drives to the system and perform an image copy of a
cartridge with the VCOPY utility. This is vital when you have just spent hours
waiting for that backup of your system. With QICPAK-Il the sky's the limit.
We supply you with the source code of all of our utilities enabling you to
develop your own opphcohons Example sources: Microsoft 'C’ ver 6.1 &
Quick Basic, Turbo 'C’ ver 2.0 & Pascal ver 5.0.

QICPAK-1 $695.00
QIC-02 controller for the PC-Bus or MCA with the supporting device driver.
Software is provided for data interchange and tape positioning.
The utilities & VIAR are all provided as executables and in source form.
Additional examples are given in ‘C’, Pascal and Basic.

QICPAK-II $995.00
QICPAK-l and a second PC-Bus or MCA controller.
VCOPY in both executable and source with full documentation.

QICPAK-IIl $1995.00
Includes QICPAK-I plus the QTAPE utility, giving the ability to extract data
from the maijority of popular tape formats, eg SYTOS, EVEREX, MAYNARD,
MOUNTAIN, TAR, NCRTAR, APOLLO, 1BM System/36 etc. For example you
can directty convert from any of the supported formats and create a
TAR or SYTOS cartridge. The source of QTAPE is not supplied.

We can also provide complete subsystems with any of the QICPAK
options. If you need help with 4" or '#” tape then we have almost certainly
done it before, including data recovery from damaged %" cartridges.

All support is given directly by the development group.

TEL:
4734390022
R
44734 350040 anocsgsﬁ?’éﬁﬁs

VOGON ENTERPRISES LIMITED
94 Easthampstead Rd, Wokingham, Berkshire, RG11 2JD, ENGLAND
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munications standards (e.g., XMO-
DEM) that are necessary once you leave
the Unix world of UUCP and cu.

Fun and Games

It seems like everyone has heard of the
game Rogue. It started as a program
posted on Usenet and then rapidly
spread, as did word of its addictive quali-
ties. There are also Ultra-Rogue and
Super-Rogue and a few other variants
with different names, such as Hack.
Rogue is a full-screen adventure game
that is nothing like Nintendo but can find
you playing at 4 a.m., wondering why
you are still awake.

A well-written program called atc
lets you play air traffic controller for a
variety of propeller-based and jet planes.
While not as sophisticated as some of the
commercial products, it can still turn you
into a quivering mass of jelly in short
order. It also has the major advantage of
being termcap-based, so it runs on any
terminal.

If you have an ANSI-compatible (DEC
VT100 terminal or IBM clone) display,
check out gelock. It produces a 24-hour
display that can’t be ignored.

How about sc, the free Unix spread-
sheet that’s so configurable you can even
change its name? I could go on for quite a
while with this stuff. Just find a Usenet
site that gets comp.sources.unix and
comp.sources.misc, and you’re ready to
go.

Here’s a quick one free. I call this pro-
gram largest. Try it out:

1s-1$* | sort -r —n+4 -5

A Brief Note

This month marks the end of the first
year of this column appearing in BYTE.
I'd like to thank all of you who have been
reading it, and especially for sending
your kudos and suggestions to the edi-
tors. I do read all letters and have been
making a valiant attempt at answering
them, although speedy replies are not
often possible. A note by E-mail to in-
fopro!david or posted to the unix.bin/
ask.david conference on BIX will gener-
ally give fastest results. m

David Fiedler is executive producer of
Unix Video Quarterly and coauthor of
the book Unix System Administration.
He has helped start several Unix-related
publications. You can reach him on BIX
as ‘“fiedler.”

Your questions and comments are wel-
come. Write to: Editor, BYTE, One
Phoenix Mill Lane, Peterborough, NH
03458.



UHC UNIX System V Release 4.0
unifies the major variants of the
UNIX system for 386/486 computers. Running Release 4.0, users
can select from any application that runs under UNIX System YV,
the XENIX system or BSD 4.2/4.3.

The UHC 8000
is a milestone for the computer industry, incorporating

both a 64-bit 1860 RISC processor and an i486. The 8000
provides the power demanded for engineering and graphics

applications while retaining RESELLER/DISTRIBUTOR
compatibility with the 80x86 INQUIRIES ARE INVITED

architecture.

End-User circle 282, Dealer/VAR circle 283 on Reader Service Card,

3600 South Gessner
Houston, Texas 77063
(713) 782-2700

FAX (713) 782-3377

UNIX

UHC and UHC 8000 are trademarks of U.H. Corporation. UNIX s a registered trademark of ATAT in the United States and other countries. XENIX is a
GENERAL MEMBER registered trademark of Microsoft Corporation. 386, 486, i486 and i860 are trademarks of Intel Corporation.



Everything

You Ever Wanted In UNIX.

And Less.$9995"

OK. We know it’s hard to
believe. So just consider this.
Coherent™ is a virtual clone of
UNIX. But it was developed
independently by Mark
Williams Company.
Which means we
don’t pay hundreds of
dollars per copy in
licensing fees.

What’s more,
Coherent embodies
the original tenet of
UNIX: small is beautiful. This
simple fact leads to a whole host of
both cost and performance advan-
tages for Coherent. So read on,
because there’s a lot more to
Coherent than its price.

SMALLER, FASTER...BETTER.

Everybody appreciates a good
deal. But what is it that makes small
so great?

For one thing, Coherent gives
you UNIX capabilities on a machine
you can actually afford. Requiring
only 10 megabytes of disk space,

Coherent For  Santa Cruz
LESS the IBM-PC/AT Operations
and compatible XENIX 286,

IS MORE! 2860r386 Version 2.3.2
based machines.

No. of Manuals 1 8

No. of Disks 4 21

Kernel Size 64K 198K

Install Time 20-30min.  3-4 hours

Suggested Disk Space 10meg  30meg
Recommended Memory 640K  1-2meg
Performance* 38.7sec  100.3sec

Price $99.95 $1495.00

*Byte Execl benchmark, 1000 iterations on 20 MHZ 386.

Coherent can reside with DOS. So
you can keep all your DOS applica-
tions and move up to Coherent. You
can also have it running faster, learn it
faster and get faster overall perform-
ance. All because Coherent is small.
Sounds beautiful, doesn’t it?

But small wouldn’t be so great if
it didn’t do the job it was meant to do.

EVERYTHING UNIX

WAS MEANT TO DO.

Like the original UNIX,
Coherent is a powerful multi-user,
multi-tasking development system.
With a complete UNIX-compatible
kernel which makes a vast world of
UNIX software available including
over a gigabyte of public domain
software.

Coherent also comes with Lex
and Yacc, a complete C compiler and
a full set of nearly 200 UNIX com-
mands including text processing,
program development, administrative
and maintenance commands.

And with UUCP, the UNIX to

UNIX Communication Pro-
gram that connects you to a
world-wide network of free soft-
ware, news and millions of users.
All for the cost of a phone call.
A We could go on, but stop
we must to get in a few more very
important points.
EXPERIENCE, SUPPORT
AND GUARANTEES.
Wondering how something as
good as Coherent could come from
nowhere? Well it didn’t. It came from
Mark Williams Company, people
who’ve developed C compilers for
DEC, Intel, Wang and thousands of
professional programmers.

We make all this experience avail-
able to users through complete techni-
cal support via telephone. And from
the original system developers, too!

Yes, we know $99.95 may still
be hard to believe. But we’ve made it
fool-proof to find out for yourself.
With a 60-day money-back no-hassles
guarantee.

You have to be more than just a
little curious about Coherent by now.
So why not just do it? Pick up that
phone and order today.

You'll be on your way to having
everything you ever wanted in UNIX.
And for a lot less than you ever
expected.

1-800-MARK WMS
(1-800-627-5967 or 1-708-291-6700)
60-DAY MONEY BACK GUARANTEE!

m Mark Williams
Company

60 Revere Drive

Northbrook, IL 60062
*Special introductory price good through October 31, 1990.
Coherent is a tradenrz,agk of Mark Williams Company. UNIX is a
trademark of AT&T. XENIX is a trademark of Microsoft.




Even Mac Pluses and
SEs can participate—
if you first define

what multimedia is

ast month, I focused on the high

end of the Macintosh product

line, where hot Mac Ilcis and

hotter IIfxs ran as CAD work-
stations, working alongside fast 386- and
i486-based PCs, Sun SPARCStations,
and IBM RISC System/6000s. But what
about the low-end Mac? Not all of us can
afford a Ilci or a IIfx. The real question
then becomes: Do low-end Macs mean
low-end applications? If you own a Mac
Plus or SE, are you limited to grinding
along doing word processing, small
spreadsheets, terminal emulations, or
simple flat-file databases?

No way. The low-end Mac is not a pro-
cessing weakling, no matter what you’ve
read elsewhere. While it’s not a superfast
floating-point number cruncher, it can
handle some cutting-edge jobs: applica-
tions like multimedia.

Multimedia Possibilities

Are you surprised? Doesn’t multimedia
need mega amounts of processing power
to compress real-time NTSC video and
process compact disk-quality stereo
sound at 44 kHz? I’ll answer that ques-
tion by approaching the multimedia issue
from a different angle.

How many of you use your Mac (or any
computer, for that matter) to edit video-
tape? Or to control real-time video and
sound? If you believe the figures recently
published by several industry groups, the
number of computer users involved in
high-end multimedia applications is mi-
nuscule. The trends show that this num-
ber isn’t going to be increasing any time
soon. Which is very interesting, given
the position that Apple has staked out for

ILLUSTRATION: ROB EBERSOL © 1990
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MULTIMEDIA
FOR EVERYONE
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multimedia with its higher-end Macs.

But that’s not the world of reality for
most Mac users. Many of us are trying to
get some basic multimedia capabilities
out of our less than state-of-the-art ma-
chines. As I mentioned earlier, most of
us are lumbering along with the Mac
equivalent of the XT: a Mac Plus or, if
we’re lucky, a Mac SE.

I have this same problem in my com-
puter lab. We have an aging lab, where
two-thirds of our equipment consists of
Mac Pluses. To squeeze every last bit of
performance and usability out of them,
we have upgraded them to within an inch
of their lives, with 4 megabytes of RAM,
SCSI hard disk drives, and DirectServe
network service. But they’re still aging
machines, with the problems of a 9-inch
screen, a slow processor, and sluggish
video performance that works against
even a basic multimedia application.

But even with this kind of less-than-
sterling hardware, you can still get a lot
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of basic multimedia work done with a
Mac Plus or an SE. The trick, of course,
is to enlarge the concept of multimedia.

Here’s what I think of when I think of
multimedia: recording screen sessions,
creating basic animation and moving
graphics on the screen, recording and
using snippets of digitized speech and
music, and integrating the entire mé-
lange for some purpose. Many examples
come to mind: training materials or pre-
sentations, managing simple voice mail
over a LAN, or making a computing en-
vironment more amenable to a particular
user’s needs.

An Academic Example
Let’s take an example with which I am
intimately familiar: teaching introduc-
tory programming to liberal arts stu-
dents. Using HyperCard as the program-
ming environment, with its basic ani-
mation and graphics capabilities, my
continued
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The dialog box for
MediaTracks voice recording
is easily understapdable,
even without the manual.

Record Sound...

Record Type: [ Best (22kKHz) |
Record Limit: 256K ]
MacRecorder: ®f] O@]

Seconds

TYPE
SIZE
LENGTH

none 116

256K

0.0 Seconds 58

¥

4.0

x| [ R

0.0

( cancet ) [ Dpone ]

students add digitized speech and music
to their homework stacks using Farallon
Computing’s MacRecorder, which is a
digitizer sound system. They also use
Farallon’s ScreeaRecorder and Media-
Tracks to record and edit Mac screen
images for inclusion in stacks or as sepa-
rate “programming entities” that their
stacks pass control to.

The MediaTracks editor looks much
like Farallon’s best-selling SoundEdit
software. Thus, it is instantly familiar to
the students, who have captured and
edited sound on the Mac. With Media-
Tracks, students can mark points on a
software “tape” of screen shots, cut and
paste pieces of these tapes, and add
sound through MacRecorder.

The MediaTracks tapes can then be
jazzed up with buttons, icons, arrows,
spot text (similar to the annotations you
would add to static charts), and other
image overlays.

None of this editing requires scripting
ability, which is important to my stu-
dents, who are struggling with Hyper-
Talk. While the ScreenRecorder soft-
ware records screens in monochrome,
annotations and picture overlays can be
added in color. This fits my needs well,
since most students do their initial work
on a Mac Plus and may tweak their soft-
ware tapes and stacks on a color Mac 11
later during the course. The Screen-
Recorder control panel couldn’t be sim-
pler, looking much like a simple VCR
control panel.

The MediaTracks voice-recording
control dialog box is easy to figure out,
even if you skip reading the manual, as
most students do (see the figure).

The beauty of the MediaTracks con-
nection is that you can have many differ-
ent ways to play back MediaTracks tapes:
from the MediaTracks editor itself,
through the ScreenRecorder 2.0 desk ac-
cessory, from HyperCard (using the
MediaTracks playback XCMD), through

;
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the MT Player (an application designed
to play back MediaTracks tapes), or by
using the MediaTracks editor to create
tapes that become stand-alone, double-
clickable applications. This means that
my students can use just about any soft-
ware application that can launch another
application to play back their Media-
Tracks tapes.

The combination of HyperCard, Mac-
Recorder/SoundEdit, and ScreenRe-
corder/MediaTracks is unique. I haven’t
found any combination of software that
does the basic multimedia job that my
students and I need on any other com-
puter. This might change down the line,
though, since Farallon has announced
that it is developing many of its Mac
products (and unnamed new products)
for the Windows 3.0 market. But for
now, the Mac makes my multimedia day.

In many ways, HyperCard has been
oversold as a personal programming tool
and undersold as a great entry application
for multimedia programming, especially
as a way to learn about hypertext. Hyper-
Card is my multimedia glue. There is
nothing better on any other personal
computing platform for this purpose.

Tip of the Month:
Manage Your Mac Networks Easily
Managing a LocalTalk or PhoneNet net-
work of Macs has never been a picnic; it’s
even worse if you have a mixed network
of PCs and Macs on the same cable. I've
been casting about for good tools for my
own networks and for my clients for
some time now, and I have often resorted
to using $30,000 Network Sniffer boxes
to get the kind of detailed real-time sta-
tistics about the networks that I need. But
a new “kit” of network management
goodies from Farallon has the distinct
possibility of replacing my expensive
Sniffers and all the other software flot-
sam and jetsam that I now use.

Called the PhoneNet Manager’s Pack,

it’s a software-only kit that works over
AppleTalk-compatible networks. The kit
includes many useful network manage-
ment programs. There’s the network
management software: TrafficWatch II,
NetAtlas, NetStats, CheckNet, and Star-
Command. Next, Timbuktu 3.1 shares
computer screens and exchanges files.
Finally, the kit includes utilities and
documentation, including a videotape
that takes you through the process of
planning and installing a network.

A software subscription updates all
these products for a year for $995. This
includes your initial software disks and
all the documentation. If you add up the
separate list prices of| these programs,
you end up with something like $2000,
so the PhoneNet Manager’s Pack is a par-
ticularly good deal, especially since the
software it includes is good stuff.

With the exception of CheckNet and
StarCommand, all these programs have
been thoroughly revised for this new kit.
Each program is part of an overall “at-
tack” on the AppleTalk network man-
agement problem. TrafficWatch II, for
example, analyzes traffic patterns and
error rates on Ethernet or LocalTalk net-
works and displays the results as tables
that can be analyzed as is or imported
into Excel. NetAtlas creates logical maps
for all the nodes that are network-visible,
including mail servers, workstations,
and routers on AppleTalk networks and
internetworks. NetAtlas works across
LocalTalk, EtherTalk, or TokenTalk
LANSs, making it useful for mixed inter-
networks.

CheckNet, which searches and reports
on all active devices on LocalTalk, Eth-
erTalk, or TokenTalk, is mostly un-
changed from its last release. NetStats is
new, giving you a continuous graphical
monitor of your network traffic and error
rates (e.g., packet collisions, retries, and
ping times). NetStats’ display is reminis-
cent of the Network Sniffer.

You don’t need a PhoneNet installa-
tion to get a lot out of the PhoneNet Man-
ager’s Pack. All you need is an Apple-
Talk, EtherTalk, or TokenTalk network
of Macs and the desire to get things under
control. Check this one out. ®

Don Crabb is the directlor of laboratories
and a senior lecturer for the computer
science department at the University of
Chicago. He is also a contributing editor
for BYTE. He can be reached on BIX as
“decrabb.”

Your questions and comments are wel-
come. Write to: Editor, BYTE, One
Phoenix Mill Lane, Peterborough, NH
03458.



Take Our Course In C
And The First Lesson You'll
Learnis In Economics.

NTSC CLASSROOM INSTRUCTION $1500 RSl
i P(XLt e - bargane
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C's power and portability make it
the language of choice for
software developers.

Unfortunately, learning C can be a
very costly proposition. Classroom
instruction is, in a
word, expensive. And
many C video courses
carry hefty price

tags. :

char name[NAMLEN];
int mark|[NUMMARK];

The top C video

course at the lowest K
possible price

But now, there's The Complete C
Video Course from Zortech.

It's the ultimate C training tool for
home or work. And all it costs is
$295.

You get ten
videos with
36 lessons
covering all
levels of
programming
skill. A comprehensive,

easy-to-follow 365 page workbook.

And even a free C compiler.

Free C compiler included

Yes, that's right. The Complete C
Video Course includes our famous
C compiler (it runs on any
MS-DOS machine) with linker,
library manager, full graphics
library and on-line help. It's the
choice of professional
programmers everywhere
for fast code, fast
development and ;
fast debugging.

Learn C in as little as two weeks
Speaking of speedy, with The
Complete C Video Course you can
learn C in only two weeks.
Compare that with the up to four
months it can take to
learn C in class.

Each lesson averages 17
minutes of clear, concise
instructions. Used in
conjunction with our
workbook you'll find they
provide everything you
need to know to become
proficient in programming in C.

#Anclude <stdio.h>

#detine NAMLEN 15

#define NUMMARK 4
struct person

Save your company thousands
If you think The Complete C Video
Course is a great way for you to
save money learning C, think
about how much it could save
your company. Use it instead of
sending programmers to school
and you'll save thousands. What's
more, The Complete C Video
Course is even tax deductible.

C is unquestionably the most
valuable programming language
you can master. And now you can
get everything you need to
become productive in it from
course to compiler to tools for an
economical $295. Mail the
coupon or call our hotline to
receive it ASAP.

Btia a0 a0 .
S8 0a00 .o
----- L 2
ZORTECH

Look at all these C video pluses

« Only $295 compiete.

« Ten videos with 36 lessons.

« Comprehensive 365-page
workbook.

= Free C compiler with linker,
library manager, full graphics library
and on-line help.

« Compiler and hardware

independent.
« Designed to help you learn C in
as littie as two weeks. -
= Tax deductible. /" THE
/" BRITISH
‘/r ERSON Al\-
\( OMPUTER l’
Zortech Inc. AWARDS
4-C Gill Street 1988
Woburn, MA 01801 o
Voice: 617-937-0696 oy comumrwons
Fax: 617-937-0793 WINNER

* Yes, rush me The Complete C
Video Course inciuding free C
compiler for $295.00 (VHS only)

* Please include (No. ) extra
workbooks at $29.95 each.

* 'd like to order (No. ) extra
C compilers with this course at the
special price of $49.95.

Name/Company..................

Address. ............. i

Here'smycheckfor...............

VISAPIMC#. .
Exp.Date........................ x

Prices do not include shipping

The Complete C Video Course $295

Order Hotline (800)848-8408
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IN A wORLD
WHERE YOU’RE
LIKELY TO FIND AN
OPPORTUNITY IN
EVERY CORNER,
PERHAPS IT’S TIME
TO FIGURE OUT
WHICH CORNERS
ARE BETTER THAN
OTHERS.

IMAGINE, FOR A MOMENT,
THAT YOUR OFFICE COULD
COMBINE TRADITIONAL MAPS
AND GEOGRAPHY WITH WORLD
FACTS AND STATISTICS.

WORLD STATISTICS ARE EASILY VIEWED
WITH THE TOUCH OF A KBY OR CLICK OF
A MOUSE. PC GLOBE SOFTWARE
FEATURES POINT-AND-SHOOT CAPABILI-
TIES AND SIMPLE PULIL=DOWN MENVKS.

SUPPOSE YOU COULD
ACCESS AND VISEALTZE WHAT |
USED TO TAKE HOURS, IN THE
SPLIT SECOND IT TAKES TO
PRESS A BUTTON.

mreep—

PC GLOBE 3.0, THE WHOLE
WORLD FOR $6%.95

TO SOME
BUSINESS-
PEOPLE, ANY
SOFTWARE
PROGRAM
PRICED UNDER
A FEW HUNDRED
DOLLARS MAY NOT
BE TAKEN TOO SERI-
OUSLY. WHICH IS
WHY WE’D PREFER
YOU THINK OF THE
REMARKABLE
THINGS YOU CAN
DO WITH PC GLOEE
AS OPPOSED TO THE
REMARKABLE PRICE
YOU’LL PAY FOR HT.

PC GLOBE 3.01S A
NEW TOOL FOR WORLD
BUSINESS. NOT ONLY A
SOURCE OF INFORMA-
TION, BUT AN EFFI-

AND
PRODUC-
TIVE METHOD OF
MAKING IT AVAILABLE.

s

AN “ELECTRONIC ATLAS”
THAT PROVIDES INSTANT
PROFILES, DETAILED MAPS
AND ENHANCED GRAPHICS
FOR 177 COUNTRIES.

PC GLOBE IS AN ORGAN-
IZED WORKHORSE OF WORLD
INFORMATION THAT CAN
MAKE A WORLD OF DIFFER-
ENCE IN HOW YOUR ORGAN-
IZATION WORKS.

SIMPLY PUT, YOU CAN
START SPENDING TIME
PUTTING INFORMATION TO
USE INSTEAD OF SPENDING
TIME LOOKING FOR IT.

USER-GENERATED GRAPHICS MAY BE
CREATED FROM CROSS-COMPARISONS
BETWEEN ALL THE COUNTRIES AS WELL
AS DIFFERENT REGIONS.

A WORLD OF STATISTICS

WITH PC GLOBE 3.0 YOU CAN
ACCESS MORE THAN 80 CATE-
GORIES OF INFORMATION
FROM ECONOMIC, IMPORT/
EXPORT AND GNP TRENDS TO
LANGUAGE, POLITICAL AND
POPULATION STATISTICS. AN
ALMOST ENDLESS COMBINA-
TION OF DATA MAY BE DIS- |
PLAYED ON THE MAPS OR VIA
COLOR BAR CHARTS. PRINTED

SUCH AS WORD-
PERFECT®,
VENTURA®,
LOTUS1-23%, ~

ETC.

AVERYGE atGL POPULATION GROUTH BATE
f1n percent)

SYSTEM
REQUIRES 1BM®
PC/XT/AT/PS2 OR
COMPATIBLES W/MIN.
512K RAM, FLOPPY DRIVE OR
HARD DISK. DOS 2.0+. SUPPORTS
HERCULES® MONOCHROME, EGA,

CGA, OR VGA DISPLAYS.

PC GLOBE 3.01S AVAILABLE

IN ENGLISH, GERMAN,

FRENCH, AND

SPANISH VERSIONS.
UPDATED

ANNUALLY.

INTERNATIONAL TIME
ZONES, DIALING CODES AND
CURRENCY EXCHANGE RATES
ARE INSTANTLY AVAILABLE.
IT’S AS IF YOU COULD HAVE
THOUSANDS OF VOLUMES OF
INFORMATION AT YOUR DESK,

WITHOUT HAVING THOUSANDS ||

OF VOLUMES AT YOUR DESK.

PC USA, FOR THE

BUSINESS OF AMERICA

WHEN IT CAME TO THE
WORLD’S MOST PRODUCTIVE
NATION, WE CREATED THE
EQUALLY PRODUCTIVE PC USA.
PACKED WITH THE SAME
FEATURES AS PC GLOBE 3.0,
PC USA CONCENTRATES ON
ALL 50 STATES AND PUERTO
RICO. IT TOO, IS ONLY $69.95.

BRINGING THE WORLD

INTO FOCUS

AND WHAT’S WHERE. WITH

BEFORE ANY OF US CAN EX-
PECT TO DO BUSINESS WITH

THE WORLD, WE’RE GOING TO
HAVE TO KNOW WHAT’S WHAT.

PC GLOBE 3.0 AND
PC USA WE'VE
PROVIDED THE
FOUNDATION.
SIMPLE
TO USE

T

MAPS INCLUDE MAJOR CITIES,
NATURAL FEATURES AND |
CLIMATE DATA. MULTI-USER
LAB PACKS ARE AVAILABLE.

'~ SOFTWARE PRO-
GRAMS THAT
ALLOW MORE
TIME
¥OR UNDER-
¥’ STANDING —
AND A BETTER

UNDERSTANDING
OUR TIMES.

AVAILABLE AT YOUR
LOCAL RETAILER,
OR CALL US AT
1-800-255-2789

4700 SOUTH McCLINTOCK
TEMPE, ARIZONA 85282
(602) 730-9000
FACSIMILE (602) 968-7196

PC lobe, Inc. ’

]

1990 PC GLOBE, INC. *“PC GEOBE” IS A REGISTERED TRADEMARK OF PC GLORBE. INC. *PC ['S
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A look at OS/2's
latest approach to
LAN management

have been working with the beta
version of Microsoft’s LAN Man-
ager 2.0, and it’s just loaded with
features. Since it’s a beta copy,
what 1 describe here may differ from
what you will find on your dealer’s shelf,
but probably not by much. I can think of
only a few examples of useful features in
Microsoft beta software that never made
it to final versions.
0OS/2 has the advantage over DOS vis-
a-vis LANs in that it was designed to sup-
port them from its very inception. For in-
stance, one of the big features of version
1.2, the High Performance File System
(HPFS), is pretty neat for stand-alone
processing, but on closer inspection it
was built with LANs in mind: Its access
control lists make that clear.

Data Integrity with Disk Mirroring
The one convenient thing about working
with mainframes is that when I do some-
thing really dumb, like deleting a file,
there’s always a backup, and generally
one no more than a day old. And if a disk
drive crashes, generally nothing impor-
tant is missed, again because of the fault-
tolerant nature of mainframe operating
systems.

More and more, this kind of safety net
is being built into IBM PC-based net-
works, like Novell’s NetWare SFT (Sys-
tem-Fault Tolerant). In this vein, LAN
Manager 2.0 will mirror HPFS volumes,
so you can plunk two 330-megabyte
ESDI hard disk drives into your server
and have one act as a real-time fallback
for the other. Expensive? Not really:
This type of drive is in the $1500 range
these days. Avert one disk disaster, and
you’ve paid for the extra drive.

LAN Manager has a feature called
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replication, wherein you can direct that a
file or subdirectory on a workstation
must be updated to match a file or sub-
directory on a server. This is another
way to ensure data integrity.

Security

Running a LAN under the IBM PC LAN
program was tough under version 1.23
and lower. Not much security, no traffic-
monitoring capabilities, and lousy per-
formance pretty much guaranteed the
market to Novell. LAN Manager makes
the security manager’s job a bit easier. I
used to say that security and LANs are
like oil and water—they don’t mix well,
and it takes a lot of work to keep them
together.

What does LAN Manager offer? How
about user-specific access control, net-
work alerts when security is threatened,
security when a server doubles as a work-
station (with a new version of HPFS),
and password age control.

Under the old PC LAN program, you
couldn’t assign passwords for different
users; you assigned passwords to re-
sources. A subdirectory called DATA on
the server, for example, would get its
own password, say, ‘“swordfish.” Every-
one who used DATA used this password.
This, as you’d imagine, makes security
pretty tough. LAN Manager is more
modern, and, like Novell, it offers main-
frame-style security. It is possible to say
that user X can read only file Y, but user
Z canread or write file Y.

Those of you who are not LAN admin-
istrators may be shaking your heads.
“Who wants to have to assign file-spe-
cific rights to each user? That would take
centuries!” No, it’s not that bad. You can
create a group, describe its rights, and
assign individuals to a group. That way,
all the people in a department get the
same rights, with little extra work neces-
sary from you.

continued
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Don't invest in mterfaces'

Don't hassle with another bnnd—spomﬁc interface
achmymnmdmm»uoulymwa’r
interface for cach standard (RS232, 422, 20mA,
lEEB“SlnduvmywwnsW)mdymm
connect any standard parallel printer with it! And it is
mmhmmmnu than almoanny pnnlcmpecnﬁc

interface.

mmmwmmmyw
can decide whether to order through your dealer Gf
you like to get everything from the same source), or
ta order dirsctly from W&T Products. Our products
are $o casy to usc that, ifymmdmybehmnl

test nny
prcdnafotudayl.
return it for any
reason and pay only |
2 $6 restocking foc
pex item.

System installation

RS232 lines can go up to about 50fect, Centronics
lines up to about 15feet. For further distances you
need line drivers. Be sure to use isolated ones to avoid
problems with voltage drops and distant lightning. We
manufacture drivers and isolators with up to 50.000
:olu isolation. No one else does.

20001, Contromics line driver 1kV 4KByie $189
#80001, RS232 line driver  1kV $229
#80050, RS232 line driver  50kV $319
#88001, RS232 isolator 1kV $129
#88050, RS232 isolator S0kV $149

Instrument readings, drilling templates, programs -
you can transport all kinds of data in a small box.

#22031, Contranics 32K $149
#22127, Centranics 128K $319
#88031,RS232 32K $229
# 88127, RS232 128K $319

Your computer is forced to run with the brakes on
because standard printer and plotter buffers are far too
small. If you print alot a printer buffer can accelerate
your system by up to 95% and anyone can plug it in
within a few seconds.

#22064, Centronics 64K 3149
#22256, Centronics 256K $229
#22102, Centronics 1024K 3589
#388128, RS232 128K 229
088512, RS232 512K $319

Now there is a fully electronic automatic T-Switch
that lets you share one printer between two or four
computers. It docs not need any operation and not
even a power supply.

# 25210, Centronics, 2 PCs share 1 printer $9
# 25410, Contronics, 4 PCs share 1 primer $189
Workstyle2

Remember when you oould walk into a place of

b and i ly gnize what was being

done there" People loved lheu job md surrounded
lated antistic works.

J

Thlnkl !o W&T this is again possible. We have

ioned West G artists to design antwork
based on the PC-Codetable (order #17750), and part of
the MS-DOS command set (order #17760). Computer
professionals will find these prints to be both practical,
and beautiful to display. Either print (approx. 20" by
28" in size) can be hanging in your office for $29.00.
If you with to surround yoursclf, both prints can be
purchased together for as little as $50.00.

To order by mail add $6 shi; and handling. FL.
mwmmn&h-wa
Microsoft Carp., TBM is a trademark of IBM Corp.

We accept MasterCard and Visa.

Basic Merton (0222) 9736360 mn(mmzu
luUSA w-bu(ou - i Wicsomamm &
.c (86) ﬂ!ﬂ” i

luz.:mz Tolas 5184500 N;
RamToc m"bcm l!u & (010) 4507696 P
Moretoc (9)1626812 SGP; Oversons
Teade m«m W&T Products 1-800-628-
WA&T Products Corp.
P.O.Box 39559
Ft.Lauderdale, FL 33339

Phone: 1-800-628-2086
Fax :1-305-491-5923
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And, for the security-conscious, the
administrator can even set up network
alerts. You can request an alert if some-
one tries to access a file for which he or
she has no privileges, or, more likely,
you’ll set up the alert only after five or
six consecutive illegal tries. Ditto for il-
legal log-on attempts. You can also ar-
range alerts if the server is running out of
disk space (you set a critical space level
from OK bytes to 64 MB) or after a cer-
tain number of network errors have oc-
curred.

LAN Manager has taken some hits in
the trade magazines over the past few
years concerning server security. The
argument goes something like this: If
you set up a security system on a server,
the security is in place only when the
server is acting as a server. There’s noth-
ing to keep someone from going to the
server, rebooting it with a regular DOS
disk, and reading the hard disk. The rea-
son is, of course, that volumes based on
the file allocation table (FAT) have no in-
trinsic security.

Novell’s security is superior, it is ar-
gued, because rebooting a Novell server
under DOS in the hopes of snooping
yields no joy: The hard disk is formatted
in a Novell format, quite unreadable to
DOS. Thus, Novell’s non-FAT disk ap-
proach offers an extra level of security en
passant. Nifty as Novell is, I must beg to
differ with this argument on two points.

First, merely going to an unusual disk
structure and claiming that it’s more se-
cure just because vanilla DOS can’t read
it doesn’t impress me much. There is a
program floating around BBSes (no, I'm
not going to name it) that reads Novell
volumes under DOS.

Second, let’s get real: This happens
only if the bad guy gets to the server in
the first place. There is no such thing as
network security without physical secu-
rity. Period. Take it and lock it up some-
where, like you do the mainframe. You
wouldn’t put the mainframe operator’s
console out by the front door, would you?
Treat your servers the same way. But, for
those who don’t agree with me. . . .

A new version of HPFS, HPFS386,
provides security. If you install LAN
Manager with HPFS386, you can lock
out local users. Even a reboot under non-
LAN Manager OS/2 will yield no joy, or
so we're told. HPFS386 was introduced
for another reason, however. It improves
even further over HPFS in disk access.

And, finally, what would security be
without passwords? There are two kinds
of passwords. The first kind are those
random ones like 4Rf2!DD that are al-
most as hard to remember as they would

|
be to guess, and thus get written in some
hard-to-guess place like the bottom of the
keyboard. The second kind are easy to
remember, like your first name, and so
are also easy to guess.

In any case, you’ve got to force users
to change passwords regularly. LAN
Manager lets you force them to change
the passwords about as often as you like,
and it even keeps users from changing
from their favorite password to some-
thing else and then changing right back.

Administration

Keeping track of an OS/2 LAN Manager
LAN is a bit easier.| Servers can be re-
motely controlled over the LAN, avoid-
ing the need to run around the building to
watch accounting’s, finance’s, and con-
tract administration’s servers.

And, as networks get larger, adminis-
trators will want to start charging back
for services, much in the same way that
mainframes do currently—users may
have an account of X dollars in “funny
money,” and every LAN access burns
down that account a bit. LAN Manager
contains the hooks to do such a thing.

Odds and Ends
You’ll recall that I} warned you away
from DTK BIOSes because they didn’t
run OS/2. DTK has sent me its latest
stuff, and I’'m happy to report that it runs
IBM 0S/2 1.2 just fine. Like many other
BIOSes these days, the DTK offering in-
cludes Setup right in the ROM, a feature
worth its weight in gold. Having to root
around for a bootable floppy disk with
Setup on it is one of my pet PC peeves.
My simple HPFS benchmarks still
generate mail. Terry E. Lindeman re-
ports that HPFS really outshines FAT for
accessing large files, and he kindly sent
along a benchmark program to prove it.
Again, I have no argument with him. I
merely reported that for the kinds of
things that most of us do—reading docu-
ments or spreadsheets under 1000K
bytes in size and searching databases
under 1000K bytes or so—HPFS vol-
umes don’t show a big improvement over
FAT volumes. For most of us, however,
HPFS offers two excellent benefits: long
filenames and extended attributes. ®

Mark J. Minasiis a rﬂanaging partner at
Moulton, Minasi & Cl'ompany, a Colum-
bia, Maryland, firm specializing in tech-
nical seminars. He can be reached on
BIX as “mjminasi.”

Your questions and comments are wel-
come. Write to: Editor, BYTE, One
Phoenix Mill Lane, Peterborough, NH
03458.




KENSINGTON
ExXPERT MOUSE.
THE REVOLUTION

StARTS HERE.

Presenting Expert Mouse
for the PS/2® a revolutionary
new input device. Remember
how the mouse fundamentally
changed the way we used com-

GET To THE POINT.
PRECISELY. QUICKLY.

Expert Mouse is precise
and fast. Its patented optical

puters? Now, Kensington revo-
lutionizes the mouse with the
introduction of Expert Mouse.

Since it’s a trackball, it gives
you greater control of your desk
and your mouse because you
move only the ball, not the
entire mouse. Its size and shape
allow your hand and wrist to
rest comfortably while your
fingers roll the trackball.

[ aregistered trademark of International Business Machines Corp Expert Mouse and Kensington are trademarks of Kensington Mwcroware, Ltd The Ke
2 3isaregstered of Lotus C

tegustered trademark of Mictosoft Corporat Lotus 1

technology positions the cursor
exactly where you want it, and a
unique feature called “click-
lock” makes drawing, scrolling,
and highlighting a breeze.

WoRrks WELL WITH
ALL YOUR SOFTWARE.

Expert Mouse is the ideal
input device to use with any
Microsoft Windows® appli-
cation. In fact, Expert Mouse
works with all the software
packages that work with an
ordinary mouse. And for appli-
cations not written with a

mouse in mind, Expert Mouse
comes complete with pro-
grammable pop-up menus.
These menus enable you to use
Expert Mouse with already
familiar programs, including
Lotus 1-2-3® and WordPerfect®

MAKES You AN EXPERT.

Expert Mouse has a special
automatic acceleration feature
which senses your working
speed. Roll the ball slowly for
pin-point precision. Roll it
quickly and the cursor will
speed across the screen.

Expert Mouse —the next
stepin the revolution toward a
better way of computing.

Expert Mouse is available
at your favorite dealer. To find
the dealer nearest you, call
Kensington at 800-535-4242.
In NY, call 212-475-5200,
or write to us at Kensington,
251 Park Avenue South,

New York, NY 10010.

KENSINGTON.
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Buy our IBM-compatible color
printer and get this Mac-compatible
color printer free.

The new Phaser PX Color Prinier from Tektronix. Macs that might come along. Automatically switch-
Only $7995 ing from port to port to keep everybody happy.
Add te that certified PANTONE®* Color that can
The price is as much of a breakthrough as anything be printed on paper or transparencies, and you've got
else. The Phaser PX offers PostScript-language com-  a color printer that will do more for less money than
patibility and 300 dpi thermal-wax color that’s brighter  ever before.

and bolder than that of pricey competitors. And not So call 1-800-835-6100, Dept. 11] to find out how
only can you hook it up to an office full of PCs via to get your hands on the new Tektronix Phaser PX.
serial or parallel, but it will also accommodate any Then you can kill two birds with onfz color printer.

The New TektronixPhaserPX’

*Pantone, Inc.’s check-standard tzademark for color reproduction and color reproduction materials. Copynght © 190 Tektronix, Inc.



Buyour Mac;éoiﬁpaﬁble color
printer and get this IBM-compatible
color prmter free.

The new Phaser PX Color Printer from Tektronix. workstations that might come along. Automatically
switching from port to port to keep everybody happy.
Ogly $7995 Add to that certified PANTONE™* Color that can
The price is as much of a breakthrough as anything be printed on paper or transparencies, and you've got

else. The Phaser PX offers PostScript-language com-  a color printer that will do more for less money than
patibility and 300 dpi thermal-wax color that’s brighter  ever before.

and bolder than that of pricey competitors. And not So call 1-800-835-6100, Dept. 11] to find out how
only can you hook it up to an office full of Macs via to get your hands on the new Tektronix Phaser PX.

AppleTalk, but it will also accommodate the PCsand ~ Then you can kill two birds with one color printer.

The New TektronixPhaserPX'

All rights reserved. Phaser is a tracemark of Tektronix, Inc. All other trademarks mentioned hercin belong to other conipanies.
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CLEQ’s 3780Plus’ is the
preferred 3780/2780 bisynchro-
nous communications solution
for applications requiring fast,
efficient data transfer. It's been

proven in over 50,000 worldwide

installations.

With 3780Plus, you get
full IBM 3780/2780 RJE emula--
tion for IBM PCs, PS/2s, and

Scripting Command
Language

Opgrating Systems Applications .
[ MS-DOS ‘ DI
MConcurrent DOS Point-of-Sale
lfNIX SystemV/386 gMainframe RJE
NIX 286/386 ¥ Medical Claims Filing
AIX W Check Clearing
W 386/ix and Deposits
S ATP-UX Fransr e
SO T Credit Card Verification

NCR UNIX

%VMS
Macintosh

compatibles. It also works with
R$/6000, DEC VAX, HP9000,
NCR Tower, Prime, Pyramid,

l!U.S. Customs Automated

Broker Interface
'/Electronic Tax Filing

performan

More!

high-speed modem boards, high-

ce co-processor boards,

and economical synchronous inter-

Sequent, Altos, and Apple Mac-
intosh systems.

Features include forms con-

trol, auto dial/auto answer, and

a communications line monitor.

Our powerful Scripting
Command Language and

face boards. Internal modems

supported include 201/212, 208,
208/2400, V.22 bis, V.32, and others.
External modem auto-dialing capa-

bilities include UDS BSC, SADL,

We also offer 3780Plus

AT Command Set, and V.25 bis.

Application Program
Interface make
unatttended
operation easy.
We offer
3780Plus on

AVAILABLE WORLDWIDE!
In Europe, call Sintec Peripherals Ltd. in Slough, England, at 0753-811888 (FAX: 0753-811666).

through our intelligent
SYNCcable, which
allows synchronous
communications
activity through
asynchronous
ports.

Application Program
Interface

To learn more, call us today
at 1-800-233-2536. Or write
to us at 3796 Plaza Drive,
Ann Arbor, Michigan 48108.
FAX: 313/662-1965

CLEOS}

CLEO Communicatio

A Division of Interface Systems, Inc.



Managing today’s
large server disks is
a pain in the neck

veryone who uses a computer
eventually ends up on space pa-
trol. Sometimes the mission is
just reconnaissance: Find a lost
or missing file. More often, however, the
job is to search and destroy: The disk is
full, and it’s time to free some space.

Both problems are bad on a PC’s local
hard disk, but they’re dramatically worse
if you’re trying to manage one of today’s
large servers. If you don’t keep enough
space free, users who need server storage
will scream for help. Delete or back up a
file that a user needs, however, and you
will hear the same screams.

As with so many LAN problems, the
solutions shouldn’t be as hard as they are.
With a little help from the LAN operat-
ing system, or, failing that, from third-
party vendors, your tour of duty on space
patrol can become much simpler.

Reconnaissance
If users can’t find last year’s earnings
spreadsheet or a copy of Lotus 1-2-3 to
run, they have a right to complain; they
know the files are somewhere on the
server. If you’re the administrator, how-
ever, you might not know whether those
files are missing, on a backup tape, or
merely invisible to the user because of
the way file access permissions are set.
The LAN operating system won’t do
much to help you, but several third-party
products will. One such PC LAN tool is
XTreeNet, a LAN version of XTree from
XTree Co. XTreeNet displays a hierar-
chical picture of a selected volume’s di-
rectory tree and a listing of the files in a
highlighted directory. You can perform
any of the usual file operations—delete,
copy, rename, view, or change attri-

ILLUSTRATION: MARCEL DUROCHER © 1990

EXPERT ADVICE

NETWORKS M Mark L. Van Name and Bill Catchings

SPACE PATROL

iU

butes—on those files.

XTreeNet helps you search directories
quickly when you know the filename and
have time to browse the disk. It doesn’t
help much, though, if you remember
what’s in the file but can’t recall the file-
name, or if you’re sitting in a program
that’s waiting for you to enter the name
of a file to open.

A Macintosh product, Go Technol-
ogy’s MacTree, works very much like
XTreeNet. Another Mac program,
Working Software’s Findswell, remedies
one of these deficiencies by letting you
search for a file any time a program
prompts you for a filename. Findswell
adds to the Open dialog box a new button
that lets you find all the files that have a
specific string in their name.

Many other tools also let you search
for files whose contents include a spe-
cific string. By using a few of these file
management products, you can make file
reconnaissance relatively painless.

Make Room for Data

Today’s utilities offer less help when it’s
time to free up space on crowded server
disks. You can ask users to clean up their
files, but that usually does not free
enough space. More likely, you’ll end up
hunting for files to delete.

That’s not an easy job. You don’t want
to delete anything crucial, because it’s a
major hassle to restore individual files
from backups. You can try to be careful
and delete only files that no one has
touched in a long time, but spotting those
files is quite difficult. NetWare and LAN
Manager 2.0, for example, maintain for
each file the “date last accessed,” which
sounds like a perfect way to spot the files
that you want to back up. Unfortunately,
both products change a file’s date last ac-
cessed any time that a backup program
touches that file.

The answer to this problem should
come from the LAN operating system.

continued
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Want to stay cool?

[ 32" format available from us. Specify
when ordering.

@ package includes both 51/5" and 31/2"
disks.

B 312" format available from manufacturer
by request. Call us for details.
CP—copy-protected; NCP—not copy-protected.

The four-digit number next to each product
is the product’s ITEM NUMBER. Please refer
to this number when ordering. Thank you.

SOFTWARE
We only carry the latest versions of products.
Version numbers in our ads are current at
press time.

Products listed here in red work under

g PostScript Cartridge

R

Adobe Systems ... NCP

Adobe PostScript Cartridge—With the new Adobe
PostScript Cartridge for LaserJet II, you can now
enjoy all the benetits of true Adobe PostScript
software, as well as the 35 high-quality PostScript

Adobe Tpe Cartridge |

Adobe 7ype artridge 2

typefaces that work with the PostScript Cartridge,
Type Cartridges 1 & 2 are available, each with at
least 25 Adobe PostScript typefaces. Adobe
Cartridges will work with any PC application
that supports downloadable typefaces.

Microsoft Windows. outline fonts that come with it. For additional 7392 @ Adobe PostScript Canridge. . . . . . ... $249.
Adobe Systems ... NCP Bitstream ... NCP Digital Composition Systems ... NCP
6591 @lHustrator Windows 1.0. .. .. .. $279. @Collections: Newsletters, Flyers, Books 5876 @db Publisher Report Maker 2.0 . 185.
6590 @Streamline Windows 1.0 ... ... 229. & Manuals, Reports and Proposals, Dow Jones ... NCP
7392 @Adobe PostScript Cartridge . . .. 249. Presentations or Spreadsheets each 159. 5494 @News/Retrieval Membership Pkg. 24.
(Entire Adobe Type Library, from 1 to 133 @Fontware .. ............ each 99. 5th Generation ... NCP
are available. Call for more information.) Bloc Publishing ... NCP 5504 ®@Brooklyn Bridge3.0........... 79.
Aldus ... NCP 1447 DOFormTool2.01 ............... 55. 2762 DMace Utilities1990. . .. ..... ... 99.
1332 [DPageMaker3.01 ............ 499. 6245 @PopDropPLUS1.0.......... . 59. 3950 @FastbackPlus2.1............ 119.
Alpha Software ... NCP Borland International ... NCP FormWorx ... NCP
5104 @AlphaFourt.1.............. 319. 7346 HTurboC++ 1.0. introductory price 95. 5810 OFormWorx with Fill & File2.5 ... . 85.
Application Techniques ... NCP 7356 B Turbo Pascal Professional 2nd Ed. . 179. 7311  @Form Publisher for Windows 1.21 145.
1214 @PizazzPlus2.0............... 69. 6242 @QuattroPro1.0............ 325. Fox Software ... NCP
Ashton-Tate ... NCP 1514 @Paradox30................ 469. 6188 HFoxPro1.02.4.............. 489.
4450 DABASEIV 1.0.............. 499, Brightbill-Roberts ... NCP Franklin Software ... NCP
Asymetrix ... NCP 5408 OHyperpad2.0 ............... 85. 7071 @lLanguageMaster2.2 ......... 59.
7384 Toolbook 1.0 for Windows. . .. ... 309. Broderbund ... CP Funk Software ... NCP
Autodesk ... NCP 1434 DNew Print Shop(NCP) .. ... . ... 39. 2228 (Sideways3.21............... 42.
4519 OAutosketch2.0............... 95. 1433 @Memory Mate3.01 (NCP) ... ... 45. 7380 @PD. Queue 1.0 (print spooler) . .. 55.
6119 [JAutosketch Animator 1.0 ... ... 239. From Access Softek 4479 OAllways1.2................. 115.
Avery ... NCP 7288 @Prompt 1.0 for Windows .. ... .. 79. Generic Software ... NCP
6006 @LabelPro1.0................ 49. 7289 @Dragnet 1.0 for Windows....... 89. 2265 HGeneric CADD Level3 1.1.3... 225.
ButtonWare ... NCP
6419 @PC-File5.0.................. 75.
Caere ... NCP Pe,
6004 EOmnipage3862.1 ....... . 599 \w‘) :
Central Point ... NCP =
5039 @PC Tools Deluxe6.0........... 89. =
5038 OCopy!IPCS5.0............... 27. E
Chronos Software ... NCP 3
4387 @WhoeWhateWhen2.0........ 179.
Concentric Data Systems ... NCP
6575 @R &R Relational Report Writer 3B 109. -
Corel Systems ... NCP -
5506 CCOrelDRAW!1.2 .. ... ... ... 329. frnd
Crosstalk Communications ... NCP { ]
Alpha Software ... NCP 5232(1)? ggﬁiﬁﬁtglﬁ.z;owmo """ 11;3 Delrina Technology ... NCP
5104 ®Alpha Four 1.1—The award-winning, DataStorm ... NCP ) 7351 @ PerFORMPRO 1.0 for Windows—This
fully relational database management & 4798 ®PROCOMMPLUS1.1......... 65. brand new release from the forms experts is
application development system for business Delrina Technology ... NCP better than ever. PerFORMPRO works
people, not programmers. Offers sophisticated ‘;‘32? ggeriggng;o(ﬁag (reb\ilt.e!é e ;gg under Windows 3.0, full of features and
reports and customized applications . . $319. o I sophisticated form processing . ... . . . $299.
Deita Technology ... NCP g
5829 @Direct Access5.0............. 55.
E— — N — R e e e e S Q) () Joet



Open Windows 3.

Great American Software ... NCP

7388
7387
2904
2901
6195
2856
6133
2894
2895
2853

6805
4925

2982

4928
4929

5902
5900

4384
7048

®Project for Windows 1.0. . . . .. $469.
®PowerPoint for Windows 1.0. . . . 329.
DWorks20 ................... 99.
DWord5.0.................. 209.
®Word for Windows 1.0 . .. ... .. 329.
@Excel21........ ... ... ... call
®Excelfor0S/21.0 ........... 339.
DQuickBASIC4.5. .. ........... 69.
OQuickC2.0 ................. 69.
®C Compiler6.0 ............. 339.
Multisoft ... NCP

OPC-Kwik Power Disk 1.0. ... .. .. 49,
DOPC-Kwik Power Pak1.5. .... ... 79.
Nolo Press ... NCP

OWillMaker3.0. .. ............. 35.
Norton-Lambert ... NCP

DClose-Up Customer3.0....... 135.
DClose-Up Support3.0 ........ 165.
PC Globe ... NCP
DPCGlobe3.0................ 39.
ODPCUSA1.0................. 39.
Personics ... NCP

@Ultravision2.0 . .............. 79.

®Monarch 1.0 (Data Mgmt. Tool) . 319.

877) /0,644//

¢ f’»i

Corel Systems ... NCP

5506 C1Core[DRAW! 1.2—The world’s leading
PC illustration software now comes with
even more value: Corel TRACE, over 100
typefaces, over 300 clip-art images, a Pantone

license—all bundled in for free . . . . .. $329.
Reality Technologies ... NCP
6572 @EWealthBuilder1.1 ........... 145.
Reference Software ... NCP

4880 DOOne Write Plus Acct. Sys. 2.06 . $175.

5825 @Money Matters1.0............ 55.

7378 OFinancial Manager. .......... 479.
Harvard Associates ... NCP

2324 BAPCLogo3.0 ................ 59.
hDC Computer Corp. ... NCP

7389 @Windows Express3.0 ......... 55.

7383 @FirstApps1.0 ....... ... ... 55.
Hilgraeve ... NCP

2323 @HyperACCESS/5 1.1 (DOS& OS2) 115.
IBM ... NCP

6599 QOCurrent1.1 ................ 239.
Individual Software ... NCP

6222 @®ResumeMaker1.1 ........... 29.
Inset Systems ... NCP

7298 @Hijaak 1.1 .................. 85.

7300 ®insetPlusHijaak ............. 99.
Intuit ... NCP

2426 @Quicken3.0................. 39.
LaserTools ... NCP

6882 @PrintCache23 .............. 99.
Lord Publishing ... NCP

5191 ®Ronstadt’s Financials 1.02. . .. .. 75.
Lotus ... NCP

5417 01283 80.................. call

5653 O1-2-83 22........ccovvvn... call

5134 @Magellan2.0 ............... 119.
MECA ... NCP

2798 [DManaging Your Money 6.0 . . . .. 119.

7002 ®Homelawyer1.0 ............ 69.
Microcom ... NCP

6234 DOCarbonCopyPlus5.2(2req.)... 115.
Micrografx ... NCP

6597 ODesigner3.01 .............. 489.
Micro Logic ... NCP

6787 @infoSelect1.1............... 55,
Microlytics ... NCP

2731 DOGOfer2.0 .................. 45,
MicroMaps ... NCP

6891 OAtlasPC 1.0 (EPSF version). . . .. 105.
Microsoft ... NCP

2860 OLearningDOS20............ 35.

7010 OWindows 3.0 .. 99.

FoxPro

.. NCP

7380 ®PD.Queue 1.0-The new add-in print
spooler that lets you work in 1-2-3 while
you're printing. No more long, unproductive
waits for printer output. Perfect for Sideways

Funk Software

and Allwaysusers ................ $55.
Peter Norton ... NCP
3152 @Norton Commander3.0........ 99.
3146 ®Advanced Utilities4.5 .. ..... .. 99,
6397 @The NortonBackup1.1........ 99.

Precision Software ...

4396

®Grammatik V1.0............. 52.
Revolution Software ... NCP

Fox Software ... NCP

6188 B FoxPro 1.02—Offers an elegant
windowing interface, blazing speed, and
perfect dBase language support along with
an array of incredible new features that
simplify database management..... . .

$489.

6600

6422
3221
3220
4586
6400

®Superbase 4 for Windows 1.11. . 429.
Quarterdeck ... NCP

DAQRAM1.0.................. 49,
OExpanded Memory Mgr. 386 5.0 . 59.

DDESQView?2.26. . ............ 79.
DDESQView386 1.1.......... 129.
DManifest1.0. . ............... 39.

1-800/776-7777

MMC

I er—r

PC Connection 7508

6 Mill Street
Marlow, NH 03456

SALES 603/446-7721 FAX 603/446-7791

4480 @VGA Dimmer 2.01 (screen saver) . 19.
RightSoft ... NCP
4155 @RightWriter3.1............... 54.
Samna ... NCP
5799 ®@AmiProfessional 1.2 . . . 309.
Softlogic Solutions ... NCP
3542 [OSoftware Carousel4.0......... 55.
Software Publishing ... NCP
3499 DPFS:First Publisher3.0......... 99.
3478 DOPFS:FirstChoice3.02 .. .... .. 105.
3496 DProfessional Write2.2. . ... .. .. 165.
3482 DOHarvard Graphics23 ......... 339.
Symantec ... NCP
3412 @Grandview2.0.............. 199.
3425 DQ&A3.0 ......... ... ... ... 229.
3431 OTimeline4.0................ 469.
WYER
MECA ... NCP
7002 @ Horme Lawyer 1.0-Let Hyatt Legal
Services help you through the legalese by
using plain English. Contains 16 commonly
used documents and guides you step-by-step
through eachone................. $69.
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We've marked the apps

Funk Software ... NCP

2228 O1Sideways 3.21—What do you do if
your spreadsheet is too wide for your
printer? Print it Sideways. Sideways rotates
printouts 90 degrees for output as wide as

WordStar International ... NCP

6791 OWordStarProf.6.0.......... $279.
Xerox ... NCP

3812 ([OVentura Publisher Gold3.0 . ... 559.
XTREE ... NCP

6161 @XTreeProGold1.4...... ... ... 75.
ZSoft ... NCP

7016 ®@PC Paintbrush IV Plus1.0. ... .. 119.

RECREATIONAL/EDUCATIONAL

Broderbund ... CP

5701 OWhere/Time Carmen Sandiego? . .. 32.

6295 @ThePlayroom ............... 32.

5851 @SImCity .................... 33.
Electronic Arts ... NCP

5804 @Deluxe Paint Il (Enhanced). . . . .. 89.
Microsoft ... NCP

2858 OFlight Simulator4.0 .. ......... 39.

Penton Overseas ... NCP
@Vocabulearn/ce Levels | & 1l (French,

American Power
7108 APC Sman-UPS 400-Intelligent UPS

for 286, 386 & PS/2 systems. Offers slimline
design, “Auto-On” feature, sine wave output,
surge suppression, noise filtering, site wiring

.. 2years

your document .................. $42. ltalian, German, Spanish, Russian, & overload indicators. .. .......... $339.
andHebrew). ............ each 39.
Systems Compatibility ... NCP
6564 OSoftwareBridge4.1........... 79. American Power ... 2 years
TIMESLIPS ... NCP 7108 APC Smart-UPS400........... 339.
2987 QOTimeslipsili3.4 ............. 169. i}};mmwﬂ*m 6812 200DL (stand-by power source) . . 155.
6994 OPercentEdge1.0............. 639. ’ 6811 360SX (stand-by power source). . . 255.
Timeworks ... NCP 7107 450AT (stand-by power source). . . 339.
6253 @Publish-lt1.1....... ... ... 115, 7106 520ES (stand-by power source). . . 399,
TOPS ... NCP AST Research ... 2years
6675 OTOPS Network Bundle 3.0.. .. .. 158. 1299 SixPakPlus 384k CIS/IP .. ... .. .. 179.
3720 Flashcard 2.1 (AppleTalk network card; 6795 SixPak286512k.............. 209.
Tyearwarranty) .............. 155. 4107 RAMpagePlus286 512k . .. ... .. 419.
Traveling Software ... NCP 6980 VGA Plus (w/512K) (800 x 600 res) 159
4190 Battery Watch 2.0 (372" only) . . ... 35. Boca Research ... 5years
5179 ®@LapLinkl13.0............... 95. 7001 BOCARAM/AT PLUS (0-8 Meg)
True BASIC ... NCP Microsoft ... NCP (LIM4.Oextended) ... ......... 125.
3561 @TueBASIC2.1 .............. 52, . ] 7061 BOCARAM/XT OK (0-2 Meg, LIM 4.0) 99.
Vericomp ... NCP 7387 @ PowerPoint for Windows 1.0-Create 7135 TophAT (16-bit backfill 512K to 640K) 99.
6771 @Memory Master1.0........... 45, powerful and effective presentations under 6998 /O BoardforAT ............... 59.
WordPerfect Corp. ... NCP the easy-to-use Windows interface. Includes 6999 /O Board for Microchannel S/S/P . 109.
3804 OWordPerfect5.1............. 2685. g c 6995 SuperVGA (800 x 600, 16/8 bit). . . 135.
6685 @DrawPerfect1.1... ... ... .. 279. $m5’ word processing, and over 40(; 329 7026 1024 VGA (16 bit non-interlaced,
p-artimages.................. . S512K) .o 219,
Brother International ... 1year
KV Sierra On-Line ... CP 6787 HL-8e LaserPrinter. ... ....... 1699.
Gramnat 12 6023 @Leisure SuitLarrylll........... 39. 5788 HL-8Ps PostScript Laser Printer . 2949,
. "“E 6796 ®Codename:lceman........... 39. CH Products ... 1year
: EMWAY 6972 @Conquests of Camelot . . . . . . . .. 39. 7340 FlightStick ................... 49
| Software Toolworks ... NCP 7345 Rollermouse (Trackball) serial 85. bus 99.
'“)W { 7372 OWorldAtlas . ................ 42. Compucable' ... 2 years
m \ 6436 HEHuntfor Red October ......... 20. 1604 2-Positionswitchbox ........... 25.
3 WNN \ 4659 @Chessmaster 2100 (CP). .. ... .. 35. Cuesta ... 1year
S L Stone & Assoc. ... NCP 1608 Datasaver 400 Watt (power backup) 429.
| ,ﬁgnf-ﬁ 3438 @Young Math (ages5t08)....... 22. Curtis ... lifetime
! 3439 0O2ndMath(ages7t016)........ 27. 1694 EmeraldSP-2................. 36.
True BASIC, Inc. ... NCP 1707 RubySPF-2(6outlets) .......... 55.
BKemeny/Kurtz Math Series: 1708 Ruby-PlusSPF-2Plus. .......... 65.
Reference Software ... NCP 10ttes ... .............. each 45. 7358 CommandCenter......... . ... 93.
4396 @1Grammaiik IV 1.0-The *1 grammar Glass Filter Plus (anti-glare screen
& style checker (InfoWorld 8/89). Checks for HARDWARE with radiation protection, specify
errors in grammay, style, usage, punctuation Manufactune:"s:’ s;tandard Ilr::ited ;crfaeg siie). Taeamn each 65.
. AL warranty period for items shown is atadesk ... 3 years
& .spcllmg‘ Works inside WordPerfect 5'0/5'17 listed aﬂe': each company name. 6901 Switchboard................. 175.
Microsoft Word 5.0 & many more .. . $52. Some products in their line may Diconix ... 1year
have different warranty periods. 5655 150 Plus Printer (Parallel). . . 359.
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NETWORKS

Findswell .......................... $59.95
Working Software, Inc.

P.O. Box 1844

Santa Cruz, CA 95061

(408) 423-5696

Inquiry 1071.

MacTreePlus..................... $69.95
Go Technology, Inc.

850 Tanager St., Suite 4

P.O. Box 4535

Incline Village, NV 89450

(702) 831-3100

Inquiry 1072.

For help, Novell and the other LAN op-
erating-system vendors should look to
minicomputer and mainframe operating
systems, which have dealt with similar
problems for years.

Those systems used a tiered storage
model that puts the server’s normal, fast
hard disk drives at the top of a list of stor-
age alternatives. The files that users
most frequently work with live on those
drives. Below them are slower, but still
on-line, storage devices, such as WORM
(write once, read many times) optical
disks. Off-line backup devices, typically
tape subsystems, sit at the bottom of the
heap. Ideally, the LAN operating system
should automatically migrate rarely used
files down the hierarchy. (We’re not
talking here about backups, but rather
about archives; a backup is a copy of a
file that’s on-line, while an archive
might hold the only copy of that file.)

The LAN operating system should
also make that migration invisible to
users. If you read a file that has moved
from a hard disk drive to a WORM drive,
the only noticeable difference should be
the access time. If you try to read an ar-
chived file, the LAN operating system
should tell you that it’s no longer on-line
and give you the name of the archive de-
vice that holds the file.

This last step might sound like an odd
request, since you can’t see files that you
archive off-line. But the LAN operating
system should leave a placeholder for
each archived file. This zero-length
file’s only function would be to inform
users of where the file really resides.

The Network Archivist

One third-party product that provides
many of these services is Palindrome’s
Network Archivist, a tape backup sys-
tem. Network Archivist maintains an on-
line database for each server volume;
that database lets it tell users not only

104D BY TE + AUGUST 1990

Network Archivist ......... S $1795
Palindrome Corp.

850 East Diehl Rd.

Naperville, IL 60563

(708) 505-3300

Inquiry 1073.

XTreeNet ................ $395 per server
XTree Co.

A Division of Executive Systems, Inc.
4330 Santa Fe Rd.

San Luis Obispo, CA

(805) 541-0604

Inquiry 1074.

what’s on the volume, but also which
files it has archived.

To provide its archival and backup
services, the program requires that ad-
ministrators follow a strict tape-rotation
regimen. The most common rotation re-
quires five tapes (or tape sets), one of
which you keep off-site.

Network Archivist’s backup system
classifies all files as either stable or non-
stable. Stable files are those that haven’t
changed for a period of time that you can
specify. Such files go at the front of

etwork
Archivist’s on-line
database lists both on-
line and archived files.
|

backup tapes; nonstable, changing files
follow them on the tape. The program
doesn’t mess up the network operating
system’s date-last-accessed information
for the files it copies to tape; it remem-
bers that information for each file it
copies and then restores the date after it
completes the copy.

Over time, this scheme lets Network
Archivist copy to tape only those files
that have changed recently, thereby re-
ducing the time that daily backups re-
quire. The program keeps copies of sta-
ble files on three different tape sets, so
no one tape is irreplaceable. As the stable
area of a tape fills up, the program “re-
tires” that tape.

Network Archivist’s archival system
uses the same tapes. It can archive files

automatically, or you can configure it to
wait until your disk is full. You can even
control which of the stable files it ar-
chives. You might, for example, define
as stable those files that haven’t changed
in three months, but archive those files
that no one has touched in six months.
Network Archivist then deletes those
files and updates its database. (Copies of
those files do exist in the stable areas of
three tapes.) To help users find archived
files, you can tell Network Archivist to
leave behind a placeholder file for each
file it deletes. A TSR program that users
run on their PCs intercepts attempts to
read or write those files and lets users
know that the files are in the archives.
Administrators also get some help:
Network Archivist can display a “super-
directory” that shows all files currently
on-line and those on an archive tape.

A First Step

Network Archivist takes a big step in the
right direction, but it still has plenty of
room for improvement. Palindrome
presently offers no solution for LAN
Manager-based LANSs or for Mac users.
Network Archivist also does not imple-
ment a full multilevel storage system.
Perhaps most important, to use this
product you must buy into the vendor’s
entire tape backup subsystem. That’s
fine if you’re just getting into tape back-
ups, but many users already have a large
investment in backup gear.

We don’t blame Palindrome for this
shortcoming; the company offers a heck
of a product, and the people there are
doing what they can both to serve users
and, of course, to make money.

No, the LAN operating-system ven-
dors should solve these problems. All
LAN operating systems should have file
fields for both the date last accessed and
the date last backed up. They should add
the concepts of migration and archiving
to their file systems. Client software
should warn you when you try to read a
file that’s on an archive. And so on.

It’s not enough just to provide servers
and operating systems that can hold thou-
sands of files; vendors also have to help
users manage those files. B

Mark L. Van Name and Bill Catchings are
BYTE contributing editors. Both are also
independent computer consultants and
freelance writers based in Raleigh, North
Carolina. You can reach them on BIX as
“mvanname” and “wbc3, " respectively.

Your questions and comments are wel-
come. Write to: Editor, BYTE, One
Phoenix Mill Lane, Peterborough, NH
03458.



that can make it go.

Intel ... 5years
4275 Connection CoProcessor—Sends and

5800
5802

5464
5151

6029
4297
6669
2897
2898

6007

Kraft ... 5years

3 button Thunder Joystick. . . . . .. $29.
Trackball. .. ......... ... .. ... 69.
Logitech ... limited lifetime

C9MouseforPS2's............ 69.
HIREZMouse(C9) ............. 85.
Trackman (Trackball) serial 85. bus 89.
ScanMan Plus (hand scanner) ... 185.

Micron Technology ... 2 years
Intensify 2 Meg Expansion for HP
LaserJet || (upgradeable to 4 Meg) . 219.

Microsoft ... lifetime

Mouse with Paintbrush .. ... .. .. 109.
Mouse with Windows3.0 .. ... .. 149.
MicroSpeed ... 1year

PC-TRAC Trackball serial  75.bus 85.

Mouse Systems ... lifetime

receives faxes from within many popular 5997 Trackball (1 yr wrnty) serial 75.bus 85. | error correction, & a built-in buffer providing
| appljca[jons. Communicate without inter- 4306 :géAousez Hw/PC Paint+ . ....... 89. compatibility with OS/2.
Tupti r work. Includes Central Point’s --- 2years . !
| PCP t}rngl)sl °Du l ° Ig : u °s 59 4799 Multisync 2A (VGA Monitor) . . .. 499, 22%(1) Mwﬁﬁ%ﬁg’m‘j Modem. ségg
0018 LEUDE 0.8 oyvgsssmumnsons : 5085 Multisync 3D Monitor .. .. ... ... 689. 2400 e :
6208 Multisync 4D Monitor. . .. .. .. .. 1199.
Epson ... 1year Orchid Technologies ... 4 years 6839 Memory upgrade for LaserJet ||
We are an authorized Epson Service Center. 4690 ProDesigner VGA (800 x 600) . ... 249. TMeg..... 179. 2Meg..... 249
1906 FX-850 (80 ccl, 264 cps, 9pin) . .. call 7158 Pacific Page (PostScript Cartridge for
1904 FX-1050 (136 col., 264 cps, 9pin). . call LaserdetIP/) .. ............. 379.
5183 LQ-510(80col., 180 cps, 24 pin). . . cak " }’;’Iwr Math CoProcessor o8 Practical Peripherals ... 5years
1930 LQ-850 (80 col., 264 cps, 24 pin) . . call S e e 3101 1200 Baud Internal Modem . . . . .. 65
6765 LQ-1010 (136 col., 180cps, 24 pin)  call 3100 1200 Baud External Modem (mini) . 77.
1917 LQ-1050 (136 col., 264 cps, 24 pin) call 3103 2400 Baud Internal Modem . . . .. 135.
5184 LX-810(80col., 180cps, 9pin). ... call 3102 2400 Baud External Modem. .. .. 179.
1052 Printer-to-|1BMcable(6feet). . . . ... 15. 5286 2400 Baud Int. MNP Modem (Lev. 5) 175.
5th Generation ... 1year 5285 2400 Baud Ext. MNP Modem (Lev. 5) 209.
7157 Logical Connection Plus 512k . . . . 599. 4542 2400 Baud Internal Modem for PS/2. 229.
Hayes ... 2years 7008 PINET (peripheral sharing) . . . .. 1189.
2307 Smartmodem?2400 ............ 349. Reflection Technology .. 1year
7391 Ultra9600 Modem . ........... 899. 7127 Private Eye (virtual display) . . . . . . 499.
Hercules ... 2 years SAFE Power Systems ... 2years
2318 GraphicsCardPlus. . .......... 189. Intel 5 years g562 ga;e 425;V (standby power bkup) 329.
Hewlett-Packard ... 1year 747 Safe400S(new).............. 399.
6754 LaserJetlll (wfoner) . ....... .. 1699. 80287XL & 80287XLT Math CoProcessors—Runs SOTA Technology ... 2years
6582 LaserJet!IP (w/oner) ......... 1069. up to 50% faster than other 80287 math chips. 5111 SOTA 286i-12 (12 MHz accelerator) 269.
Intel ... 5years The 80287XL works in virtually every 80286- 5402 SQTA 386i-16 (16 MHz accelerator) 389.
6421 2400B MNP Internal Modem . ... 199. ;
2352 24008 Internal Modem 2 (for PS/2) 249. basc‘ciifnc’ ?:dcthc 8028@%3812 madzh _—
5119 2400 Baud External Modem. . . . . 179. | €speaatly forl.ompaq . ca .
6420 2400EX MNP Modem. .. ....... 229. el nboard 386:PC heps
2346 Inboard 386/PC w1 Meg (wiree Amj)  519. PC Power & Cooling ... 1year e A
4266 Above Board Plus512k...... ... 419, REPLACEMENT POWER SUPPLIES
4267 Above Board Plusi/O512k. . . . .. 449. 3202 Turbo Cool 150 (25° - 40° cooler) 129.
5336 AboveBoardPlus82Meg. .. ... 599. 3200 Silencer 150 (84% noise reduction) 115.
5342 Above Board Plus81/02Meg ... 629. 7053 InnerSource 2210 (battery
4272 Above Board 2PlusS512k . ... ... 469. backup/powersupply) . ........ 399.
5396 AboveBoard MC 320k ........ 359. Pacific Data Products ... 1year
4275 Connection CoProcessor ... .. .. 529. 6779 25Cartridgesin One! (for LJ /I, IR IID) .275.
MATH COPROCESSORS 7072 25 CartridgesinOnel ffor LJM). . . . .. 349.
7385 80287XL (for 80286 CPUS). . .. .. 229. Memory upgrade for LaserJet lIP/Ill
7386 80287XLT (for Compagq LTE/286) . . 229. 1Meg..... 179. 2Meg..... 249. Inted .. 5
4750 80387SX (for 80386SX CPU's). . .. 309. feh o Jypaan _
2371 80387 (for 16 MHz 80386 CPU’s). . 349. 1 8 O O I 7 76 7 7 7 7 2346 Inboard 386/PC with Free Samna Ami—
2372 80387-20 (for 20 MHz 80386 CPU's)399. = = Gives you 80386 processing power, 1 Mb
2582 "519"?'"330" lg:cmware e 1 year1 S pcC . - RAM, and Samna’s powcrﬁxl Windows-
aster PiecePlus............. ) onnection
5697 Expert Mouse (Tackbalifor P52y 115, VIMIGS 0 G et based word processor (regularly at $126).
Key tronic ... 3years Marlow, NH 03456 30 Day Money Back Guarantee. ... . $519.
4518 101 PlusKeyboard .. ........... 99. SALES 603/446-7721 FAX 603/446-7791
e e e e e e —— _— o — e -
=_== _— e —  — -  mmm wmm e S—
* DEFECTIVE SOFTWARE REPLACED IMMEDIATELY. DEFECTIVE HARDWARE REPLACED OR REPAIRED AT OUR DISCRETION,

Intel ... 5years
MNP Modems—Features data compression,




L ets interface.

Targus ... lifetime MISCELLANEOUS MEMORY
7028 Foliopac1................... $79.
4899 Nylon Laptopcarryingcase .. .. .. 55 Checkiree ggig gggt Bgﬁms ggg Z:ggzzggzgﬁ' o gg::
6037 Premierleather carryingcase . ... 199. 6360 CheckFree (efectronic checking srv.) $25. N L
TheComplete PC 2 years CompuServe 4366 1 Meg x 9 SIMMs (100 nanosecond) call
5510 1 Meg x 9 SIMMs (80 nanosecond) call

1676 CompuServe Information Service . . 23.

call

5598 TheComplete Half Pg. Scanner 400 189. .
5140 TheComplete Page Scanner. . . . .. 549. 5746 1 Meg Chips (80 nanosecond) . . ..
5828 TheComplete Communicator . . . . . 559.
Tripp Lite ... 2years DISKS OUR POLICY
6199 |sobar 4-6 (4 outlets, 6 ft. cord) .. .. 49. ® We accept VISA and MASTERCARD only.
6200 Isobar 6-6 (6 outlets, 6 ft. cord) . ... 59. Maxell ... lifetime @ No surcharge added for credit card orders.
Video 7 ... 7years 2789 54" MD2-D 360k Disks (Qty. 70) . . . . 12. @ Your card is not charged until we ship.
5883 1024i VGA (includes 512k) .. .. .. 269. ® |f we must ship a partial order, we never charge
4931 VRAM VGA 512k 379 freight on the shipment(s) that complete the order
............. } (e US).
@ Nosalestax.
DRIVES @ All U.S. shipments insured; no additional charge.
® APO/FPO orders shipped 1st Class Mail.
IOMEGA ... 1year ® [nternational orders U.S. $250 minimum.
5116 Bernoulli Il Single 44 Meg Internal 995, ® Upon receipt and approval, personal and company
5117  Bernoulli Il Dual 44 Meg External  1969. checks clear the same day for immediate shipment
5113 44 Meg Cartridge Tripak (574"). . . 249. of your order. _
2499 PC2Controller ............... 169. = cc;o max. $1000. Cash, cashier's check, or money
order.
Mountain Computer ... 1 year ® 120 day limited warranty on all products.
2917  40-60 Meg Internal Tape Drive. . .. 379. @ To order, call us Monday through Friday 8:00 AM to
5502 83-152M Ext. Tape Drive. ... ... 799. 1:00 AM, or Saturday 9:00 AM to 5:30 PM. You can
5500 83-152MF!nt.fTape Drive ........ 629. call our business offices at 603/446-3383 Monday
tt rtrid 5 X j : Mto 5: X
5190 DC2000 Pre-formatted Cartridges ea. 35 Software Toolworks ... NCP through Friday 9:00 AM to 5:30 PM

Practical Peripherals ... 5 years

73720 World Atlas 1.0-3rings the entire globe
to your computer screen. Atlas, Almanac, &
i World Fact Book in one. Instant access to over
240 fully detailed, EGA/VGA color maps & a

database of international information . $42.

Microsolt Project for Windows

... NCP

5285 24005A MNP-Fully supports error-free
MNP Level 5 data transmission, giving you
more confidence in your communications.
Also supports Hayes compatible 2400 bps

Micro Logic

6787 @lnfo Select 1.1-The fastest most excit-
ing new way to deal with notes, ideas, plans,
contacts, and all your RANDOM informa-

standard operation. ... $209. tion. Easy yet powerful. Endless uses . $55.
Pacific Rim ... 1year Microsoft - NCI_) )
5010 1.2 Meg External (for PS/2's).. . . . . 215. | 7388 @ Project for Windows 1.0-View your SHIPPING
6602 1.44 External (for PC/XT/AT) . . ... 239. project in an almost un‘imited number of Note: Accounts on et ter ual Shiooin
Plus Development ... 2years ways under the powerful and easy-to-use i bt e L
gjgi :::gg::g :: gg ng gg g:; """ ggg Windows environment. Exchange data casily ® For heavy hardware items such as printers, monitors,
Seagate ... 1year " | between other Windows applications $469. gﬁgfg:t" E?\j‘j:{.g‘:}i? actual charges. Call for UPS
2285 20 Meg Int. Hard Drive ST225 ® For all other items, add $3 per order to cover UPS
(w/controller and cables, 65ms) .. 275. 2790 5" MD2-HD 1.2Mb Disks (Qty: 10). . 19.  Shipping. For such items, we automatically use UPS
2286 30 Meg Int. Hard Drive ST238 2792 32" DS/DD 720k Diskettes (Qty: 10). . 14. 2nd-Day-Air at no extra charge if you are more than 2
(wicontroller and cables, 65ms) .. 289. 2793 3'2" DS/HD 1.44Mb Diskettes (Qty. 710) 27.  days from us by UPS ground.
4554 40 Meg Int. HD ST251-1 (28 ms) . . 359. Sony ... lifetime .“F‘;‘:"r‘r:'o-mors S C——
TEAC ... 1year 3291 5" DS/DD 360K Disks (Qty. 10) . . . . 10. i : : :
4951 720k Drive (specify XTor AT 3%2") . 75. 3292 5Ya” DSHD 12MbDISkS(Q: 10) . - 19, Coareswi ba sthe For o aor vt acd 85 por
4670 1.44 Meg Drive for PC/XT (32").". . 89. 3297 312" DS/DD 720k Diskettes (Qty. 10). . 13.  order
4326 1.44 Meg Drive for AT (includes Bastech 3298 32" DS/HD 1.44Mb Diskettes (Qty: 70) 22.  Alaska and outside Continental US:
software utilities, 3'/2" copy prot.) . 109. 6659 QD 2000 Tape Cartridge. . . .. .. .. 19. ® Call 603/446-7721 for information.
TRAD < OF PC.CON _ ..MM.W.MWMS)AFEMCF_PCW;W.INQ
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ur Printer Sharing Unit
Does Networking!

An Integrated Soiution

Take our Master Switch ™, a sophisticated
sharing device, combine it with MasterNet ™
networking software for PCs, and you've
got an integrated solution for printer and
plotter sharing, file transfer, electronic mail,
and a lot more. Of course you can also
share modems, minis, and mainframes or
access the network remotely. Installation
and operation is very simple.

Versatile

Or you can use the Master Switch to

link any computer or peripheral with a serial
or parallel interface. The switch accepts
over 20 commands for controlling the flow
of data. It may be operated automatically,
by command, or with interactive menus. Its
buffer is expandable to one megabyte and
holds up to 64 simuitaneous jobs. The

P.O. Box 742571

MasterLink ™ utility diskette for PCs
comes with every unit and unieashes the
power of the switch with its memory-resident
access to the commands and menus.

Other Products
We have a full line of connectivity solutions.
If you just want printer sharing, we've got

')
&ROJE
Give a Roce lo youn comprectern

Circle 235 on Reader Service Card

it. We also have automatic switches, code-
activated switches, buffers, converters,
cables, protocol converters, multiplexers,
line drivers, and other products.

Commitment to Excellence

At Rose Electronics, we're not satisfied
until you're satisfied. That's why we have
thousands of customers around the world
including large, medium, and small
businesses, factories, stores, educational
institutions, and Federal, state, and local
governments. We back our products with
full technical support, a one-yearwarranty,
and a thirty-day money-back guarantee.

Call now for literature or
more information.

(800) 333-9343

e Houston, Texas 77274 e Tel (713) 933-7673 e FAX (713) 933-0044 e Telex 4948886



SHORT TAKES

BYTE editors’ hands-on views of new and developing products

A/UX2.0

DR DOS 5.0

IQ Scan

0S/90

Private Eye

A/UX 2.0: Unix with a Friendly Face

ou sit down in front of a

Mac Ilci and go about the
day’s business. You run sev-
eral Mac applications simulta-
neously, do a spelling check on
areport with a desk accessory
(DA), print the report to a net-
worked laser printer, and fi-
nally copy the file to an Apple-
Share file server for archiving.
A typical Mac running Multi-
Finder, right? Wrong. The
Mac’s actually running A/UX
2.0, Apple’s latest version of
Unix, which now supports
MultiFinder. This setup com-
bines the best of both worlds:
You have access to Unix’s
preemptive multitasking oper-
ating system with its plethora
of tools, while enjoying the
Mac’s ease-of-use graphical
user interface and many of its
applications.

Apple based A/UX 2.0 on
AT&T’s Unix System V.2.2
with BSD 4.3 extensions. It’s
compliant with the IEEE’s
POSIX, the federal govern-
ment’s FIPS, and the System
V Interface Definition (SVID)
specifications. It uses both the
System V file and Berkeley
fast file systems. You have a
choice of command-line inter-
preters: C, Bourne, or Korn
shells. The X Window System
is available as an option.

I examined a beta version of
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A/UX 2.0 on an external 80-
megabyte hard disk drive con-
nected to a Mac IIfx with 32
MB of RAM and also to a Mac
Ilci with 4 MB of RAM
equipped with an Apple 8+24
Display Card. From a CD-
ROM disk, the A/UX kernel
installation was the easiest I’ve
seen. You connect the CD-
ROM drive to the Mac, format
and partition the external hard
disk drive, stick in several
floppy disks and answer some
questions, and then leave the
Mac alone for an hour while it
does the rest. After that, alog-
in window appears, and you're
ready to go.

With sufficient physical
RAM, A/UX allocates 16 MB
of virtual memory for a ver-
sion of MultiFinder designed
to operate under Unix. A/UX
runs MultiFinder as a preemp-
tive Unix process-along with
other Unix programs, which

| A/UX 2.0
| $995 on floppy; $795 on CD

Requirements:

Mac SE/30 or I (68020-
based Mac Il needs 68851
paged memory management
unit installed) with 4 MB of

provides both system resource
sharing and memory protec-
tion. Mac applications still run
cooperatively under Multi-
Finder, which means that an
errant Mac application can hog
MultiFinder’s time slice, or it
can crash itself or other Mac
applications, including Multi-
Finder.

However, you have access
to all the Mac’s features: You
can run graphics applications,
pick a laser printer from the
Chooser DA, and let Print
Monitor output your file in the
background. Applications,
however, must be “32-bit
clean” to run in the A/UX
environment. That is, they
must use proper memory
management and the same 32-
bit addressing as the host op-
erating system, or they crash.

The A/UX drive appears as
a Mac drive, with subdirecto-
ries and files appearing as fold-

RAM and an 80-MB hard
disk drive.

Apple Computer, Inc. ‘
20525 Mariani Ave. 1
Cupertino, CA 95014

(408) 996-1010 ]
Inquiry 985.

ers and icons, respectively.
Copying and sharing files
becomes a matter of clicking
and dragging icons. When you
insert a floppy disk into the
SuperDrive, a dialog box que-
ries you to determine whether
itis a Mac or A/UX disk.

Under the Apple menu,
where the DAs and running
applications hang out, is a
CommandShell application
that gives you access to the
Unix side. You open one or
more Unix command-line in-
terface windows and run dif-
ferent interactive sessions in
each. For writing documents,
there’s the traditional v i, but
you get a Mac-style editor, as
well.

Also inherited from MPW
is Commando, a utility that
supplies interactive help for
Unix tools. After you typeina
Unix command and press
Command-K, a dialog box ap-
pears. It contains buttons and
controls that guide you
through the command’s op-
tions and features. Clicking on
buttons and typing options as-
sembles that command’s argu-
ments. When you’'re done, the
dialog box disappears, and you
press the Return key on a syn-
tactically correct Unix com-
mand liné. While you’ll still
need a good grasp of Unix
concepts to make the best use
of Commando, it lets a novice
get things done.

A/UX has many features
that makq it stand out from
Intel-based Unix systems. It
can operate in the 24-bit color
mode, making it suitable for
high-resolution graphics or
three-dimensional modeling.

Overall, I'm impressed by
the stability of this version of
A/UX. I’m tempted to use it
as my operating system of
choice, even though the major-
ity of my work would still be
with Macintosh-based appli-
cations.

—Tom Thompson



A Cure for
What Ails DOS

he latest incarnation of

DR DOS, Digital Re-
search’s MS-DOS clone, is an
innovative and intriguing op-
erating system that’s thought-
fully designed.

Version 5.0 is also packed
with the extra features that
Microsoft’s own operating
system should have (and might
eventually have if the long-
rumored MS-DOS 5.0 be-
comes a reality).

As the people at DRI make
very clear, it’s not pronouced
“Doctor DOS, although the
analogy isn’t far off the mark,
since it indeed *“cures” many
(but not all) of MS-DOS’s
shortcomings.

DR DOS isn’t new; it was
first introduced in May 1988
as an OEM-only product. Its
claim to fame is that it’s de-
signed to be easily incorpo-
rated into ROM, perfect for
use with disk-space-hungry
laptop computers. DR DOS
still is easily ROMable, but the
just-introduced version 5.0 has
lots more to it.

If you're going to consider
replacing your familiar-yet-
frustrating MS-DOS with a
clone, the first question that
undoubtedly comes to your
mind is, “How compatible is
it?” I tested DR DOS on a wide
variety of machines and with
some finicky applications.
Despite the weird device
driver and TSR curves that |
threw at it, DR DOS didn't
falter once.

If you have gone through
the sink-or-swim exercise of
installing MS-DOS on a sys-
tem, you'll find DR DOS a
revelation. There’s an exten-
sive installation utility that
gives many choices and expla-
nations of numerous options.
In MS-DOS, I never used
many of the built-in utilities.

THE FACTS

DR DOS 5.0
$199.95

Requirements:
IBMPC, AT, PS/2.
or compatible.

because I often couldn’t figure
out what they did. This is not
so with DR DOS. After | made
a variety of choices, DR DOS
automatically created the cor-
rect AUTOEXEC.BAT and
CONFIG.SYS files for my
configuration. If you want to
change things, you can rerun
setup at any time.

I appreciated the ability to
put multiple lines of options in
my CONFIG.SYS and AU-
TOEXEC.BAT files. If  puta
question mark in front of a
line, it asked me at boot time
if  wanted that line run. In one
fell swoop, I eliminated a half-
dozen different setup files.

I found MemoryMax the
most interesting and useful
feature of DR DOS. It’s a
memory management feature
that works with 386- and i486-
based systems, along with
286-based systems that use
Chips & Technologies’ NEAT
or LEAP chip sets.

MemoryMax moves the
core of the operating system,

Digital Research, Inc.
Box DRI

70 Garden Court
Monterey, CA 93942
(800) 443-4200

(408) 649-3896
Inquiry 986.

along with DOS buffers, driv-
ers, networking software, and
TSR programs, into high
memory (i. e., memory above
640K bytes and below | mega-
byte). That left me with a very
generous 620K bytes of base
memory for running RAM-
hungry applications like Para-
dox. I could even run Ventura
Publisher without having to
unload my Novell NetWare
drivers.

ViewMax is a graphical
DOS shell that’s based on
Digital Research’s GEM inter-

face. There’s also FileLink, a
simple LapLink-like file trans-
fer utility; a command-line
history; and the ability to pro-
tect files, subdirectories, and
even your entire system with
multiple levels of passwords.

A feature that isn’t imme-
diately useful to end users, but
could ultimately be very im-
portant, is BatteryMax. De-
signed for use with portable
computers, BatteryMax’s pat-
ent-pending capabilities must
be incorporated into the hard-
ware design.

BatteryMax checks the
application status 20 times a
second. When it detects that
the system isn’t being used, it
switches the hardware into an
ultralow-power standby state.
Digital Research claims that it
increases battery life by twoto
three times and that laptops in-
corporating it will appear later
this year.

I liked DR DOS 5.0, espe-
cially because it eliminates so
many of the hair-tearing idio-
syncrasies of MS-DOS. And
doing that without compromis-
ing compatibility wasn’t easy.
Should you spend $200 to
replace your MS-DOS? That’s
not an easy question to answer.
To its credit, Digital Research
offers toll-free unlimited cus-
tomer support. That, along
with the extra added goodies,
just might make DR DOS
worth the price of admission
for you.

—Stan Miastkowski

|IQ Scan: About as Friendly

as They Get

canners used to be the

Cadillac of peripherals:
big, expensive, complex, and
suited only for the most dedi-
cated power users. But as ap-
plications like desktop pub-
lishing and document storage

and retrieval become routine,
ascanner is almost a necessity.
AtleastI found plenty of uses
for the flatbed 1Q Scan from

Pentax Teknologies.
What I first noticed about
continued
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the scanner was its long and
narrow flatbed design. This
lets you scan legal-size docu-
ments of up to 8% by 14
inches—making it ideal for
handling those all-too-com-
mon large graphics or jumbo
books.

Installing the IQ Scan was
a snap. The PC version that I
tested came with a half-length
add-in board. And since it
didn’t have any jumpers, I just
plugged it in, connected the
cable, and was off and running.
For use with the Macintosh, the
scanner comes with a SCSI. To
install the Mac version, you
just plug it in. (It emulates the
Apple scanner.)

A scanner, of course, isn’t
of much use without special
software. If your desktop pub-
lishing or fax software already
handles a scanner, you can buy

the IQ Scan sans software.But
Pentax also offers it bundled
with software ranging from
simple image scanning to high-
end character-recognition pack-
ages.

Using the IQ Scan was
amazingly simple. It has a
minimum of controls—just

on-line, halftone, and contrast
switches. Everything else is
controlled from software. The
1Q Scan is so quiet that I hardly
knew it was working, except
for the glow from its yellow-
green fluorescent light source.

It takes the 1Q Scan about
17 seconds to scan a full-size

THE FACTS

IQ Scan
$1399 with serial

| interface for PC; $1599
with SCSI for Mac;
sheet feeder, $595

Pentax Teknologies

| 880 Interlocken Pkwy.
Broomfield, CO 80021
(303) 460-1600
Inquiry 987.

page. It outputs the image in
bi-level (line art), dithered, or
16-level gray scale at up to 300
by 300 dots per inch. Charac-
ter recognition, as you’d ex-
pect, takes a bit longer—an
average of approximately a
minute a page.

—Anne Fischer Lent

The OS/90 Operating System: Looks Great, Less Filling

B efore you let the shipping
crew haul away the last of

your 640K-byte, 8088-based
PCs, you should take note of
what GeoWorks (formerly
Berkeley Softworks) has
planned for them.

Depending on your degree
of involvement with it,
GeoWorks® 0O8/90 can be
many things to you. Geo-
Works claims that OS/90 is
most of the operating system
that OS/2 is, all the window
management and graphical
applications environment that
Presentation Manager and
Windows are, and then some.
This is a study in potential:
Much of what GeoWorks por-
tends for OS/90 does not yet
exist. The documentation
paints a fairly bright target,

THE FACTS

0S/90
Under $200

GeoWorks

2150 Shattuck Ave.
Berkeley, CA 94704
(415) 644-0883
Inquiry 988.
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however, and if GeoWorks
hits it, it will indeed have a
product that combines the best
of OS/2 and Windows while
adding unique value.

The best thing that can be
said about OS/90 is that it
doesn't constrain CPU or
memory requirements; OS/90
is built to run adequately on an
8088 and impressively on a
286 or better. If you have ex-
panded or extended memory,
0OS5/90 will use it, but since OS/
90’s kernel uses less than

100K bytes, you don't need ex-
tra RAM.

Windowing and graphics
are an integral part of 0S/90’s
kernel. It also supports what
GeoWorks calls a “PostScript-
like” imaging engine that out-
puts scalable, transformable
graphics and text. Accessible
kernel and library services are
instituted as objects that can be
subclassed to make it easier to
build a user interface object,
like a text editor, into an ap-
plication. Like Windows

E 5
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3.0, OS/90 comes with a raft
of prebuilt applications, in-
cluding a word processor, a
graphics editor, acommunica-
tion program, and various
SideKick-like accessories.

The demonstration clearly
shows OS/90’s direction and
present progress. | found it
easy to install, and once
loaded, it took over the system
and put up a display of large
icon buttons. Another great
strength of OS/90 became
apparent right away: Among
these buttons are tiny screen
representations with the cap-
tions “DeskMate,” “Motif,”
“Open Look,” and “CUA.”
With OS/90, you can choose
your favorite interface.

At the time of this review,
Motif and Open Look were
licensed, and CUA and Desk-
Mate were fully implemented
but not yét licensed. I was
skeptical about the way they
worked, but clicking on the
Motif button did, in fact, fire
up 05/90’s file manager, and
applications started with
Motif’s look and feel.

GeoWorks’ attention to
detail in graphical-user-inter-

continued



CrossCode C

for the

(3{00]0)

Microprogessor Family

t’s hard to know ahead of time what

features you’ll be needing in a
68000 C compiler. But if you’re using
CrossCode C you won’t need ta think
ahead, because CrossCode C is already
equipped with these twelve important
features for your ROMable code devel-
opment;

1. A 100% ROMable Compiler:
CrossCode C splits its output into five
memory sections for easy placement into
ROM or RAM at link time.

2. Integrated C and Assembler: You
can write your code in any combination of
C and assembly language.

3. Readable Assembly Language
Output: The compiler generates assem-
bly language code with your C language
source code embedded as comments, so
you can see each statement’s compiled
output.

4. Optimized Code: CrossCode C uses
minimum required precision when eval-
uating expressions. It also "folds" con-
stants at compilation time, converts
multiplications to shifts when possible,
and eliminates superfluous branches.

$. Custom Optimization: You can op-
timize compiler output for your applica-
tion because you control the sizes of C
types, including pointers, floats, and all
integral types.

Embedded systems designers have already used CrossCode C in over 577 different applications.

How to choose a 68000 C compiler
for your ROMable code development

These twelve important CrossCode C features could
make the difference between success and failure

6. Register Optimization: Ten regis-
ters are reserved for your register vari-
ables, and there’s an option to automati-
cally declare all stack variables as
register, so you can instantly optimize
programs that were written without
registers in mind.

7. C Library Source: An extensive C
library containing over 70 C functions is
provided in source form.

8. No Limitations: Nomatter how large
your program is, CrossCode C will com-
pile it. There are no limits on the number
of symbols in your program, the size of
your input file, or the size of a C function.

9. 68030 Support: If you're using the
68030, CrossCode C will use its extra
instructions and addressing modes.

10. Floating Point Support: If you’re
using the 68881, the compiler performs
floating point operations through the
coprocessor, and floating point register
variables are stored in 68881 registers.

11. Position Independence: Both posi-
tion independent code and data can be
generated if needed.

12. ANSI Standards: CrossCode C
tracks the ANSI C standard, so your code

will always be standard, too.

There’s More

CrossCode C comes with an assembler.
a linker, and a tool to help you prepare
your object code for transmission to
PROM programmers and emulators. And
there’s another special tool that gives you
symbolic debugging support by helping
you to prepare symbol tables for virtually
all types of emulators.

CrossCode C is available under MS-
DOS for just $1995, and it runs on all IBM
PCs and compatibles (640K memory and
hard disk are required). Also available
under UNIX, XENIX, and VMS.

CALL TODAY for more information:

1-800-448-7733

(ask for extension 2001)
Outside the United States, please dial

PHONE: 1-708-971-8170
FAX:1-708-971-8513

SOFTWARE DEVELOPMENT SYSTEMS, INC.
DEPARTMENT 21

4248 BELLE AIRE LANE

DOWNERS GROVE, ILLINOIS 60515 USA
CrossCode™ is a trademark of SOFTWARE DEVELOPMENT
SYSTEMS, INC. MS-DOS® is a registered trademark of

Microsoft. UNIX® is a registered trademark of AT&T XENIX®
is a regi d trad k of M ft.
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face emulation is striking; very
little is left out. One long-term
goal is to turn OS/90 into a tool
that developers can use to
write applications that con-
form to multiple commercial
GUI specifications.

DOS compatibility is lim-

ited to running a single pro-
gram outside of OS/90. If you
click on a DOS program icon
in the file manager, OS/90 will
unload itself, run DOS, and re-
load itself automatically.

In its final form, OS/90 will
encompass a complete set of

Right Before Your Eyes

rivate Eye, Reflection

Technology’s 1%- by 1'-
by 3%-inch headset-mounted
computer monitor, is certainly
one of the most interesting
goodies to come along in quite
a while. For over a year, Re-
flection Technology was se-
cretive about the details of
Private Eye. But finally, the
secret's out. After a year of
promises, marketing hype, and
well-orchestrated coyness
about how it works, I found
that the reality was slightly dis-
appointing.

Putting a CGA-compatible
computer monitor in this small
a package certainly wasn’t a
trivial undertaking. Sure, your
garden-variety video camera
includes an eye-size monitor,
but it’s far from computer
resolution, uses a compara-
tively large amount of power,
and weighs alot. Private Eye
weighs less than 2} ounces
and draws just YA watt of
power. It uses a vertical line
of 280 LEDs and a vibrating
mirror that works along with
some sophisticated electronics
to “paint” the screen image as
the mirror moves the line in
front of your eye. Characters
(and graphics) are red on
black.

Installation wasn’t difficult.
Private Eye comes with its
own special half-length card
that replaces your current
graphics card. Since my AT
clone uses a monochrome dis-
play, 1 didn't even have to
change my setup.

Your brain needs to accli-
mate itself to Private Eye, both
on a conscious and an uncon-
scious level. My first impres-
sion on taking a peek into Pri-
vate Eye was, “This is awful.”
But patience is a virtue. As
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stressed in the manual, you
need a 2- to 3-minute “train-
ing period” for your eye and
brain to get accustomed to Pri-
vate Eye. After a few minutes,
the display suddenly popped
into clarity and relative com-
fort.

You need to keep both eyes
open while using Private Eye.

C and assembly development
tools, a symbolic debugger,
and an interactive GUI design
tool. It does not deliver multi-
tasking or GUIs to existing
DOS programs. What it does
offer is a wealth of capabili-
ties for the developer who

Your brain integrates the
screen image and the back-
ground, and you end up with a
screen image that appears to
float in the air in front of you.
There’s a sliding focus adjust-
ment that I had to do lots of
fiddling with initially. I could
set the focus on the same plane
as what 1 was working on,

7 |

W

Private Eye
| $795

] Requirements:

| IBM PC, AT, PS/2, or
compatible with a free
8-bit expansion slot.

Reflection Technology,
Inc.

240 Bear Hill Rd.
Waltham, MA 02154
(617) 890-5905
Inquiry 989.

wishes to incorporate multi-
tasking, threads, scalable
fonts, and commerical GUI
compatibility into an applica-
tion, without sacrificing its
ability to run on unexpanded,
less expensive PCs.

—Tom Yager

which is very comfortable for
the eyes.

1t took a day or so of occa-
sional work before [ was really
comfortable with Private Eye.
And I had to make some
(understandable) changes in
the way I worked. For ex-
ample, the typical cluttered
desktop makes for a confusing
background image. And | had
to change the setup of some of
my applications so that they
didn’t show black characters
on a red background, which 1
found too distracting.

With a list price of $795,
Private Eye is expensive. But
that’s understandable, because
at this point each one is essen-
tially hand-built. It won't get
much cheaper until (and if) it
comes into mass production.
Reflection Technology also
promises higher-resolution
(and eventually full-color)
versions of Private Eye.

The potential innovative
uses for Private Eye are brain-
boggling. Reflection Technol-
ogy says that many companies
are working on integrating it
into truly small and portable
laptop computers, hand-held
instruments (e.g., oscillo-
scopes), and video games.
Images of surgeons monitor-
ing crucial life signs without
looking up from their work or
of real-time headset-mounted
maps for delivery people are
certainly intriguing. But, un-
fortunately, they're still far off
in the future.

To be fair, Private Eye isn't
designed for full-time use on
a desktop PC. But until 1 can
see what Private Eye can re-
ally do, I'll stick with my ven-
erable, eminently comfortable,
amber desktop display. B

— Stan Miastkowski



HeresHow We Protect
Your SoftwareAnd ProfitsBetter.

.. the world how we protect your hard work.
But then, why should we? It's not that we're hard
to get along with. On the contrary. We’ll show you
how our unwordy approach to software protection can
actually work better for you. We’'ll deliver the best balance
of guaranteed copy control and cost-effective installation.
Unlike other manufacturers, our hardware is uniquely
custom-wired for each developer and supplied with a specific
encrypted interrogation routine for maximum security.

The precise routines assume responsibility for all hardware,

software and timing issues so your time and money isn’t
wasted engineering protection schemes.

N3 MICROPHAR

In EUROPE:

MICROPHAR, 122 Ave. Ch. De Gaulle 92200,
Neuilly Sur-Scine FRANCE  Tel: 33-1-47-38-21-21 Fax: 33-1-46-24-76-91
For distributors in:

+ BELGIUM/NETHERLANDS, E25 (091 21 11 17) « GERMANY, Delta Xmit (0621 4108 178)

« IRELAND, TMC (021 87 37 11)« ITALY, Siosistemi (030 24 21 074)
* PORTUGAL, HCR (1 56 18 65) * SPAIN, Hal 2000 (023 37 3105)

+ SWITZERLAND, SAFE (024 21 53 86) * UNITED KINGDOM, Market.1 (1 446 84 31)
FOR A DEMONSTRATION PACKAGE OR ADDITIONAL

WEellNever Iell...

S

The Products That Protect Your Revenues
» PROTECH KEY

Identically reproduced packages.
» MEMORY KEY

MACINTOSH MEMORY KEY

NEC MEMORY KEY

Active protection, modular packages, customized packages,

serialization, demo control, access control.
» MEMORY-ONE KEY

Customized packages, modular packages
» MICROPROCESSOR KEY
Non-operating system specific protection based on R$232C
communications for minicomputers, workstations, etc.

MARKETING, INC.

1-800-843-0413

In the U.S., the AMERICAS & the PACIFIC:
PROTECH, 9600-] Southern Pine Blvd.,

Charlotte, NC 28217 Se Habla Espanol

Tel: 704-523-9500 Fax: 704-523-7651

Hours: Mon-Thurs: 8:30-7:00 ET, Fri: 8:30-5:30 ET

*Macintosh 1s a registered trademark of Apple Computer, inc
*NECisa ! NE Systems. Inc

INFORMATION, PLEASE WRITE OR CALL.

For Europe Circle 215 on Reader Service Card.,

For Americas & Pacific Circle 216 on Reader Service Card



PC Magazine says...

*When 1ts this good, this cheap,
why buy less”™

® Full Powered 386™ 20 MHz
Performance

® SlimL.ine Space Saving Case

® Flawless Software and Hardware
Compatibility

m 24-Hour Toll-Free Technical
Support

= 30-Day No Risk Trial




“No

rthgate’s SkmLiné 386/20 1s a good reason

for not buying a 386 SX.” Here's why:

You want maximum performance and value in a
space-saving desktop case. Northgate delivers! You
know all the reasons to buy DX architecture, not SX
... SlimLine 320 packs all of the power of a full-size
386/20 MHz system into a performance package only
4.25 " high and 16.5 " square.

PC Magagine said: “(SlimLine) doesn’t
take up a lot of room ... but it delivers
plenty of computer for a price you might
expect to pay for a 286 system.”

The heart of the system is a new Northgate
proprietary motherboard. Smaller than a sheet of legal
paper, it gives you a host of features that are add-ons
in other’s systems ... built-in hard and floppy disk
controllers, one parallel and two serial ports and 16-bit
VGA video. And with five expansion slots, you have
plenty of room for all your peripherals.

SlimLine comes standard with 1Mb of
RAM, a 40Mb hard drive, 5.25" 1.2Mb
and 3.5" 1.44Mb floppy drives, a 12" high-
resolution monochrome monitor, and the
award winning OmniKey/PLUS keyboard.

Plus, Northgate offers a full range of expansion
options ... monitors, hard drives, tape backups,
memory expansion cards, printers, modems, and
more. Custom tailor your system!

Use it at office or home. Run the latest multi-
tasking applications under Microsoft® Windows™ 3.0 or
Northgate’s OS/2® SlimLine 320 is a perfect high
performance terminal in a network environment, too.

SlimLine 386 System Features

sIntel® 20 MHz 80386 = 12 " high-resolution
MmiCroprocessor monochrome monitor

s 1Mb 32-Bit DRAM on s Built-in 16-Bit VGA adaptor,

motherboard (expandable 800x600 resolution
to 8Mb) s Exclusive award-winning
*40Mb 28 ms hard drive OmniKey/PLUS keyboard

280387 math coprocessor sMS-DOS 4.01 and GW-

support BASIC software

»Two high density diskette 2On-line User’s Guide to the
drives: 5.25" 1.2Mb and 3.5" system and MS-DOS
1.44Mb sReset and Turbo buttons

=Five open expansion slots
2 One parallel and two
serial ports

s LED Power and Turbo
indicators
=FCC Class B Certified

Prices and specifications subject to cm ithout notice. Northgae reserves the sight to substitute components of cqual or greater.
the Northgate ‘N logo arc registered arks of Northgate Computer Systems, Inc. 80386 and 80386 SX are trademarks of Intel,
gist f theis ies. *PC Magazine, December 26, 1989, reviewed the Northgate

And remember ... your Northgate SlimLine 320 is
backed by expert technical support any time you need
it. Call toll-free, 7 days a week, 24 hours a day.
PLUS, free on-site service to most locations for one
year if we can’t solve your problems over the phone.

Of course, SlimLine 320 comes with a one year
warranty on parts and labor; five years on the
OmniKey keyboard. If a part fails, welll ship a
replacement to you overnight at our expense before
you return your part.

Use a SlimLine for 30 days. If it fails to meet your
expectations, return it.

ORDER YOURS TODAY! Cal sales toli-free

24 hours every day. Ask about custom configurations,
leasing and financing programs.

$ (X) Complete System
Delivered to Your
’ Home or Office

EASY FINANCING: Easy payment options. Use your Northgate Big ‘N,
VISA, MasterCard or lease it. Up to five-year terms available.

Super VGA Color System!

Step up to a complete VGA Color System featuring 2Mb
of RAM, with a super 14" VGA Color Monitor (800x600
resolution) and Microsoft Windows 3.0.

ADD ONLY $500%

Get a genuine Microsoft mouse for just $39.95 more!

CALLTOLL-FREE 24 HOURS EVERY DAY

800-A8-1993

Notice to the Hearing Impaired: Northgate has TDD capability.
Dial 800-535-0602.

A NORTHGATE /fé "
f N M comurer et
Y sys7ems P

Wi
1 Northgate Parkway, Fden Prairie, MN 55344

lity o¢ ‘rfw:r&wwe Allitems subject to nvnihhilh‘y.‘ﬂlmw(lompmn Systems, [nc., 1990. Al! rights rescrved. Northgae, OmniKey and
080! inde i the Mi L
MicroStation 386/20. This system has been upgraded and is now named the "StimLine 3207

All other products and brand names are trademarks snd
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Pricey and Elegant Multimedia Development

In these times of hype,
almost every software
company bandies about
terms like ‘“object-ori-
ented,” *“multimedia,”
and (naturally) “easy to use.” Since I
usually have as much faith in these
claims as I do in Friendly Fred’s Used
Cars and Computers, I approached
Authorware Professional with a
healthy dose of skepticism. But I was sur-
prised. Authorware is truly object-ori-
ented, and it makes the development of
splashy graphics and sound almost triv-
ial. I definitely give the company a
check-plus for honesty.

Authorware, as its name implies, is
software for ‘authoring,” which has
come to mean creating multimedia appli-
cations—usually for training or refer-
ence uses. A Macintosh version of Au-
thorware has been available for a while;
the company has just shipped a version
for Windows 3.0.

The alpha version I looked at was in its
early stages, still missing a few bells and
whistles. That’s understandable; but
what I saw showed me that Authorware

Authorware Professional

=
@il &

K
: .‘ ' ﬁiﬂ Weleome

U] Comera seedabn

35 mm Photograph
& dpshz,ol!

Adjust the camera an

and Windows 3.0 are definitely made for
each other.

Right of f the top, it’s necessary to talk
price. Authorware lists for $8000. (You
read that right.) If you're a bona fide
education professional, you can buy it for
$995.

To put it kindly, that’s a nontrivial
amount of cash. Software that costs this
much is a new phenomenon in the micro-
computer world, although it’s not un-
usual for packages that run on minicom-
puters and mainframes.

And that’s essentially the point: Au-
thorware isn’t designed for individual
users. It’s a very serious multimedia de-
velopment environment that’s designed
for the needs of large corporations. For
example, a large telephone company is
using the Mac version of Authorware to
automate repair and installation man-
uals, and defense contractors are using it
to create portable on-line manuals for
aircraft and ship repair.

In the environments where Author-
ware is being used, the bottom line is
crucial, and time is definitely money.
According to its developers, Author-

THE FACTS
Presentation Window

Authorware
Professional
$8000; for aca-
demics, $995

Requirements:
IBM AT or
compatible with

2 megabytes of
RAM for 16-color
development (3
MB for 256-color
development), a
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hard disk drive,
and Windows 3.0.

ware’s major claim to fame is that you
can create multimedia applications much
more quickly than with competing (and
lower-cost) packages.

I have to agree. Within minutes after
installing Authorware (and without even
looking at the manual), I was able to
create a small application for choosing
among a variety of graphics images that
I imported from Windows Paintbrush.
And I used animateq icons (included
with Authorware) to liven up the screen.

If you’re still trying to figure out what
all this talk about ““object-oriented para-
digms” means, Authorware will burn of f
the fog. Its user interface is just plain ele-
gant. When you open a new application,
a vertical “flow line” appears in a win-
dow. On the left-hand side of the screen
are 11 icons for various options. You
merely drag icons onﬁo the flow line,
double-click on them, 'and tell Author-
ware what to do. It’s not hard to figure
out what the icons mean.

To import a graphic, I dragged the
computer-screen icon to the flow line,
clicked on it, and told Authorware what
file to import and where to find it. Im-
porting animated icons was just as sim-
ple; just click on the icon that looks like a
piece of motion picture film.

I can only scratch the surface of Au-
thorware’s capabilities in this limited
space. But what impressed me most was
no matter how involved the application
you want to create is, the development
process is always intuitive. Authorware
is the only package I've seen that relies
almost fully on graphics objects. And
that makes even the most complicated ap-
plications relatively easi' to develop. You
make graphical links between objects by
using your mouse to tie them together on
the flow line.

There’s also a quite interesting Try It
option. This option lets you interactively
play with and tweak your application as
you develop it. And when it’s to your lik-
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ing, the Package option
compiles everything into
an application that’s ready to
run without your having to deal
with all the technical details.
Like any good authoring system,
Authorware lets you go beyond your

basic computer resources to tie into true
multimedia peripherals (e.g., CD-ROMs,

videodisks, and sound boards).

Authorware also lets you easily create nearly
unlimited variables. There’s a Capture Session option
that is particularly handy for tracking the learning

progress of ultimate end users.

Authorware is likely to be compared with ToolBook, Asy-

Current 1.1: IBM’s PIM Enhanced

Current 1.1, a new ver-
sion of IBM’s personal
information manager for
Windows 3.0, partially
corrects a problem of the
original version, which was the unrealis-
tically few items that were allowed in its
categories.

This version will support 4000 items
per category, double the original num-
ber. You can use Dynamic Data Ex-
change to enter data into Current or to
write data from Current to other DDE

is tops for appointment, conference-
room, expense, note, task, phone-call,
and to-do keys. Part of the reason for this
is that the key field also displays the entry
date of the record—whether you want it
to or not. Entry date is one of the least
useful bits of information in a record
much of the time. so why waste valuable

THE FACTS

Current 1.1

metrix’s $495 package
that received so much
publicity when Windows 3.0
was rolled out. But that’s not
really a fair comparison. Tool-
Book is more of an overall applica-
tion construction set that uses much

nongraphical scripting.

Authorware does not pretend to be all
things to all people; it’s a highly focused prod-
uct that has been specifically designed for profes-

sional-level multimedia application development.
And it does its job well. It’s a shame that the price isn’t
lower, because it would find its way onto many systems
running Windows 3.9.

—Stan Miastkowski

screen space displaying it?

Current includes an outliner in addi-
tion to its word processor. The outliner
functions, but don’t count on it if you're
a serious outline freak. It’s no substitute
for a full-featured one like MaxThink or
PC Outline.

continued
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applications. Tagged windows can now $395 T
be saved across sessions, too. . ss¥sefffieri ocar

If you upgrade from version 1.0 Requzrerr'zents: vl 3w ree
(which runs only in real mode under A 286 with oor 17 1810 o 21 33 20
Windows 3.0), you'll need to convert a20-m'egab_\{te 0:aent B WLTRMAL IR
your data files. They are incompatible hard disk drive 11: 0t
with this new version and could cause and 640K bytes

of RAM.

corruption. IBM had not released con-
version programs at the time of this writ-
ing but was promising them soon.
Unchanged is the size limit on re-
quired fields. This is not a crippling
flaw, but it is a serious bother. Person,
company, and project key fields are 25
characters maximum, and 16 characters

AUGUST 1990 * BYTE 115
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Current’s strongest feature is point-
and-shoot linking of information. It’s
easy to keep individual records relatively
uncluttered because of this capability.

For example, you could create an en-
try for Wile E. Coyote in Current’s ex-
cellent phone book. To show him as be-
ing employed by the Acme Fireworks
Co., you would step through a scroll box
and select Acme (or create a new entry
for Acme). Later, a double-click on
Acme in Wile’s record will jump you to
the Acme record; when you close that
record, you're back at Wile’s phone-
book listing. Conversely, Acme’s record
will show Wile as an employee. Double-

click on his name and jump to his phone-
book entry, and so on. You can also auto-
mate this linking using a built-in menu-
driven Al/expert-system rule program.
Current’s calendar makes the best use
of color of any I've seen. It lets you color-

CAD Keeps Getting Smarter

Macintosh CAD got a
powerful shot in the arm
when Vellum 1.0 made
its debut in late 1989.
Ashlar now brings this
exceptional program to the PC under
Windows. I tested a very early alpha ver-
sion of Vellum for Windows 3.0. On a
6-megabyte Compaq Deskpro 386/20
(with an 80387), it’s just as snappy as on
a 5-MB Mac II; the Windows and Mac
versions share binary data files with no
fuss whatsoever.

What makes Vellum special is a back-
ground agent called the drafting assis-
tant. It continuously scans the geometry
you create, anticipating what you might

S TS I - T
L Ll | Srd | NaG
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want to do next and selecting points in
support of those choices.

Suppose you want to draw a line tan-
gent to a circle and connect it to the mid-
point of another line. With the line tool
active, you probe the existing entities.
When you get close to the midpoint of the
line whose midpoint you're seeking, Vel-
lum announces “midpoint” and locks in
a tentative selection that you can then
confirm with a click. Similarly, the cir-
cle; as you browse in its vicinity, Vellum
announces key points—*‘center,” “quad-
rant,” and finally ‘“‘tangent.” Click
again, and you've got your tangent-to-
midpoint line.

In addition to these intelligent object

THE FACTS

Vellum for
Windows 3.0
$995

Requirements:

A 386-based

PC with a math
cOoprocessor,

4 MB of RAM,
and Windows 3.0.

»
code classes of entries. In weekly and
monthly displays, this use of color makes
it very easy to grasp what is pending.

Other features include the ability to
filter records through four sets of criteria
connected by “and’l or “or” operators,
phone-conversation logs that can be
linked to phone-book entries, multiple
views of the same iqformation, an auto-
dialer, and an expense log.

Despite its annoying field-size limits
and relatively low top on the number of
records in a file, Current is a good tool.
It’s easy to learn and use, and it stacks up
well against its competition.

—George Bond

snaps, the drafting a!c)sistant offers a vari-
ety of useful temporary constructions.
Say you want to aligr} the tops of a rectan-
gle and a circle to an imaginary horizon-
tal line. Most CAD) programs require
that you draw the linF, align your objects
with it, and then erase it. Vellum antici-
pates this situation and automatically
provides a temporary construction line.

Doesn’t all this feedback drive you
crazy in complicated drafting situations?
Thankfully no, becguse it’s highly con-
text-sensitive. The effect is local, and
you can control it by touching the objects
that you want the drafting assistant to
care about. Simple, yet utterly revolu-
tionary. Every CAD [and illustration pro-
gram should work this way.

As good as Vellurp’s basic drafting is,
there’s something pptentially even bet-
ter: integrated parflmetrics. That’s a
fancy term for a drawing that works like
a spreadsheet. You|can assign dimen-
sions to an object psing variables and
then change the object’s proportions by
tweaking the values of those variables.

In practice, howeyer, Vellum’s para-
metrics can be vexing. Individual objects
work fine. But when I tried to parameter-
ize a set of objects (a flange containing a
bolt hole), I ran into problems. Vellum
wants to ensure that when you distort a
drawing, certain co%‘ditions hold: Verti-

cal lines stay vertical, concentric circles
concentric, and so |on. Unfortunately,
the program remairs mute when you

continued
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It’s from Plus. The same company who brought you the
original Hardcard® Which means you can expect its per-
formance to bé as remarkable as its ease of installation.

Like a 19 ms effective access time. And a |: | interleave.
For the speed demanded by your disk-intensive applica-

tions. And reliability. Like a 60,000 hour MTBF. Our un-
precedented two-year warranty. And technical support.

All on a 80MB or 40MB card that installs in about thirty
minutes. And works with DOS, OS/2 and of course, lead-
ing network operating systems. In the U.S. or Canada
call 1-800-624-5545. We'll fill you up with all the details.

© 1990 Plus Development Corp. Hardcard and the Plus logo are registered
trademarks and Hardcard 1l is a trademark of Plus Development Corp.
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violate these conditions. It’s easy to
create (and surprisingly hard to debug)

geometry that you can’t resolve paramet- -

rically. Ashlar agrees that Vellum should
help you build correct parametrics just as
it helps with basic drafting and says that

Ventura’s Window
of Opportunity

The twin pillars of PC
desktop publishing—
Xerox’s Ventura Pub-
lisher and Aldus’s Page-
Maker—now rest on the
Windows 3.0 platform. For PageMaker,
the move to Windows 3.0 was incremen-
tal; for GEM-based Ventura, it’s revolu-
tionary. In its beta incarnation, Ventura
Publisher, Windows Edition looks
extremely promising.

Longtime Ventura users will appreci-
ate the abolition of the GEM version’s
clunky, modal orientation. Frame, para-
graph, text, and graphics operations flow
from the tool palette; there's no “mode
selector.” Under Windows, lists of com-
ponents associated with frame and para-
graph operations (i.e., the text and image
files that pour into frames, and the style
tags that control how paragraphs appear)
can be simultaneously visible.

Generally, though, it's the same old
Ventura. And that is saying a lot. Al-
though Ventura is often compared to
PageMaker, its frames, equation and
table editors, and index and table of con-
tents generators make it philosophically
closer to products like Interleaf Publish-
er. What can Ventura do that PageMaker
can’t?

Here’s an excellent example: You can
anchor an illustration to its reference in
the text. Ventura gives you three ways to
do this: within a line of text (useful for
tiny frames containing special charac-
ters), above or below a line (so that a col-
umn-wide illustration floats with its ref-
erence), or fixed relative to the page (to
guarantee that a page-wide figure ap-
pears at the top of the page containing its
reference).

Ventura also pays more attention to
ASCII markup than does PageMaker.
You can embed paragraph styles, local
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it plans to extend the drafting assistant
into that realm.

What about three dimensions? Ac-
cording to Ashlar, development of a
three-dimensional version of Vellum is

on track and the product will ship in the

CATYPESE Want.chp flom. sty
file Edt View Chapter  Vrame  Dacogeaph  test Craphie

fall. I will be particularly interested to
see how Vellum responds to the unique
challenges of drafting in three dimen-
sions. In the meantime, I’m delighted to
report that CAD for Windows 3.0 is alive
and well. — Jon Udell

THE FACTS

Ventura
Publisher,
Windows Edition
$895

Requirements:
IBM AT or
compatible with
a hard disk drive,
2 megabytes

of RAM, and
Windows 3.0.

emphasis, and index, table of contents,
and figure references in plain ASCII text
files. This greatly facilitates cooperative
projects that funnel the work of multiple
authors and editors to a single layout and
typesetting workstation.

Moreover, Ventura maintains a two-
way link with its raw inputs, exploited
cleverly on a network. This, too, can be a
great boon to collaborative work.

Although noted for its ability to handle
long, automatically formatted- docu-
ments, Ventura does quite well at free-
form design. When you insert a page into
a document, it’s exempt from the global

page format that governs the rest of the
document. You’re free to place boxed
text, line art, and scanned images any-
where on the page. Ventura supports
many vector and raster image formats,
and it does an excellent job of halftoning.
Extensive typographical controls, in-
cluding automatic pair kerning and inter-
active tracking, provide more power than
most users are ever likely to tap.

Will the Windows version be speedy
enough? Happily, yes. Scrolling, paging,
and text and image placement felt reason-
ably snappy. Our first beta copy had
trouble multitasking other Windows ap-
plications with Ventura, but a later ver-
sion corrected that problem. Since desk-
top publishing programs feed on what
text- and image-processing programs
produce, Windows 3.0’s ability to multi-
task all these programs effectively
makes for a remarkable boost in produc-
tivity. Now Ventura users can join the
party. With Windows, Presentation
Manager, and Macintosh versions slated
for release this year, Ventura Publisher
is not giving its rival PageMaker any
quarter. —Jon Udell

‘ continued
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Glockenspiel CommonView 2
includes Glockenspiel C++ 2.0
and Container - the object
storage’framework, It requires
Microsoft C 6.0, the Windows
SDK and 1.5 meg of memory.
You debug C++ source with
Microsoft CodeView 3.0.
Glockerspiel C++ supports a
completely portable memory
management system.
Glockenspiel CommonView
consists of approximately 65
classes.

Comprehensive documentation
includes CommonView tutorial and
reference manual, Glockenspiel C++
compiler manual and User Guide,
C++ syntax and AT&T Library Guide,
pullout guide to compiler switches,
plus “Programming in C++" by
Stephen C. Dewhurst and Kathy T.
Stark (Prentice Hall).

On-line hypertext documentation for
CommonView reference manual and
AT&T guides. Tutorial source code
also an disk.

Glockenspiel C++ works from within
the Programmer’'s Workbench with
the reference guides instantly
available from the on-line Advisor,
using Microsoft CodeView for
debugging.

Glockenspiel CommonView
applications are portable
between Windows 2.1 and
Windows 3.0, PM 1.1 and PM
1.2 with HP New Wave 3.0
version coming soon.

glockenspiel

class constructors

Glockenspiel, 39 Lower Dominick Street, Dublin 1, Ireland. Phone +353 (1) 733166. Fax +353 (1} 733034. North America: /magesoft, 2 Haven Avenue, Port Washington , NY 11050.
Phone {516) 767-2233. Fax (516) 767-9067. Europe: UK: GA Training Ltd. Phone (0285) 655884. Fax (0285) 650537. Jtaly: Inferentia, Phone {02) 26680568, Fax (02) 2364258. France: Microformatic,
Phone (01) 48701900. Fax (01) 48702729. Germany: PS/, Phone {06021} 492-0. Fax (06021) 482-112. Benelux: Rijnhaave, Phone +31(71) 218121, Fax +31 (71) 216118.

Glockenspiel CommonView and Glockenspiel C++ are registered trademarks of Glockenspiel Ltd. The trademarks of their respective corporations are acknowledged.
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Here a Window, There a Window

Some products lead you
to expect great things.
Such was the case for me
with VisionWare’s XVi-
sion. This product is a
Microsoft Windows application that
turns your PC workstation into an X
Window System (hereafter referred to as
X Window) server. This way, DOS users
can run remote X Window client pro-
grams at the same time as local DOS pro-
grams. It provides a common user inter-
face for DOS and X Window applications
and allows cut-and-paste operations to
transfer information between them.

XVision installs easily enough, and
the documentation is sufficient to give
even beginning users a fair introduction
to X Window, Microsoft Windows, and
the connections between them.

I tested XVision on a 20-MHz 286 sys-
tem from VNS America. It was con-
nected to my Unix lab network, with
most clients running on an Altos System
5000 (486/25) under SCO Open Desk-
top. The 286 was loaded with Windows
3.0 and a matching version of XVision.
XVision requires a network connection
to a remote host capable of running X
Window clients. This connection is typi-
cally made through an Ethernet card and
a third-party TCP/IP for DOS package.
In my case, it was PC/TCP from FTP
Software.

XVision runs X Window client appli-
cations in one of two ways. First, each X
window can appear as its own Microsoft
window, with the normal Microsoft ap-
pearance and behavior. It can be iconi-
fied, stacked, resized, and otherwise
manipulated as if it were an ordinary
local Microsoft window.

The second approach is to give X Win-
dow its own display-size virtual screen.
The entire X Window session appears in-
side this screen, to which you can add
scroll bars. With scroll bars, the X Win-
dow screen can be larger than the physi-
cal display. X windows displayed in this
way lack the Microsoft windows adorn-
ments and must be manipulated through
an X Window manager.

When not in full-screen mode, the vir-
tual screen concept can be applied to in-
dividual Microsoft-managed X Window
clients.
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The XVision server is limited in its
handling of colors. It is a static color
server, meaning that the color map is
fixed at server start-up time. Requests
for specific colors are coerced to the
nearest fixed equivalent, but several X
Window programs expect to be able to
allocate their own colors.

There were still some rough edges on
the version of XVision I tested. Mouse
actions were sometimes ignored or
misinterpreted. One X Window client
consistently dropped around one mouse
event in three. XVision’s keyboard map-
pings are assignable, but when I selected
the 101-key U.S. key map, I found that
the quotes were where the tilde should
be, and a few other keys were misplaced.
The manual warns against key map mis-
matches between XVision and Microsoft
Windows, but everything seemed to
check out.

XVision shows enormous potential.
For convenience, it is unmatched. The
ability to mix Microsoft and X windows
on the same screen is as useful as it is vi-
sually appealing. It works best in the
multiwindow mode, with Microsoft
Windows acting as the window manager.
It also works well with monochrome ap-
plications and those written carefully
enough to work with a fixed color map.

I can’t recommend it for those who
wish only to turn their DOS PC into an X
Window terminal. Currently available
stand-alone packages are better suited to
this. For its intended purpose, XVision
serves well. With a little more polish, it
could truly shine. —Tom Yager

THE FACTS \

XVision
$449

Requirements:

A 286 with 1
megabyte of RAM
(2 MB is recom-
mended), a LAN
card, and DOS 3.0
or higher.

COMPANY INFORMATION

Ashlar, Inc.

(Vellum)

1290 Oakmead Pkwy., Suite 218
Sunnyvale, CA 94086

(408) 746-3900 /
Inquiry 1028. l

Authorware, Inc. ‘

(Authorware Proféssional)
8500 Normandale Lake Blvd.,
Ninth Floor

Minneapolis, MN 55437
(612) 921-8555

Inquiry 1026.

IBM Desktop Software
(Current 1.1)

472 Wheelers Farms Rd.
Milford, CT 06460
(203) 783-7000
Inquiry 1027.

Ventura Software, Inc.
(Ventura Publisher)
15175 Innovation Dr.
San Diego, CA 92128
(800) 822-8221
Inquiry 1029,

VisionWare, Ltd. |
(XVision)

57 Cardigan Lane |
Leeds UK, LS4 2LE
44-0-532-788858 |
Inquiry 1030. !
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The Old Standard For
Debugging Just Retired

\ S -

N “I Jind not only (MultiScope™’s) capabilities, but also
the level of technical support provided, to be utterly fantas-
tic. My productivity in these few montbs bas literally dou-
bled. There is no doubt in my ming that several features in

~ - the Solver Utility that will be bundled with the upcoming

Lotus 1-2-3/G product owe tbeir existence solely to my use of
your wonderful debugger Letter sent to MultiScope, Inc. 12/189

. The award winning MultiScope Debﬂggcrs for DOS, 08/2 and
Windows 3.0 are the most sophisticated debugging tools available
today. The selection of unique features includes: * Run-time debugging
to monitor program ‘execution ' Post-Mortem debugging to analyze
program state after a crash * 100% CodeView™ co‘fnpaﬁblc * Direct
support for C*, Pascal, Modula-2, FORTRAN, and BASIC -
14 views of the program: Source, Local/Global Data, Graphical
Data, Assembly, Breakpoint, Watchpoint, Register, Thread,
Module, Procedure, Call Chain, Memory, Output, and Log
* 386/486 ICE and virtual DOS chuggmg * Conditional
breakpoints * Dual monitor, Serial and LAN remote de-
bugging * VCR-like remote control, from application screen.
The new standard
for debugging has ar-
‘ | rivcc}. For more information
- MultiScope Debuggers have “and a free trial version, please
;’Y”:‘C’t:r*m‘:;“cd::j i: x;"fes_ call (800)999-8846, (415)
. 323-4286, or FAX (415) 323-4186.
For European pricing please call
+ +46-13-63189.

*C5.1and C60 support  *
All trademarks are property of PC Magazine Technical Excellence Award, InfoWorld
their respective owners Produgt of the Year, BYTE Award of Distinction.
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= e Toshiba has combined the ultimate battery- 38 g
.. operated portable, the T3100SX, with the ultimate ;
/]I program, Microsoft® Windows™ 3.0, to create the .
/" ultimate work environment. "
At = The T3100SX gives you everything you Mzl ratsor
iy opemivinos €€ t0 get down to business. Including the brute  grsmet
a6 appremimener. Strength of the 386SX™ microprocessor. And there’s et e
eeersouchose. 1O better screen in a portable. It has a brilliant programs of
640x 480 VGA gas plasma display and a 100:1 contrast ratio. b
All the other capabilities to unleash the power of Win-
dows are there, too. Like 1IMB of RAM that’s expandable to
13MB. A choice of a 40MB or 80MB hard drive model. And
3 hours of battery life so you can work wherever you need to.
Plus from now through the end of the year we’ll give
you Windows 3.0 free with every T3100SX.
Put the latest in 386SX computing power to work for
you. Turn on the T3100SX. And open a few windows, Micwsart Windous

o makes today’ sephis-

The TOShlba T3100SX. /iglted izog(‘im_tr_nsfeas_v
. use.ANa s free

Take it. See how far you can go. with yorr T3100SX.

T31008X: 122 pounds (without batteries; 14.8 povrrls with batteries), 16MHz 336SX with 80387SX arath -
processor socket, 40 or 80 MB hard disk with 25msex access, two removable, rechargeable batteries: three dedireterd
Toshiba memory slots, one dedicated Toshiba mode m slot, one Toshiba general purpose slot, simultaneen:s displuy
1MB RAM expandable to 13MB, gus plasma VGA display with 16 gray scales and 100:1 contrast ratio; t 44
MB 3" diskette drive. Microsoft is u vegistered trademark and Windows isa irademark of Micrasoft
Comporation. 386 and SX are trademarksaf Intel Corporation.

Formore information call (800) 457-7777, Dept. W,

In Touch with Tomorrow

TOSHIBA

Toshiba America Information Systems Inc., Computer Systems Iivision
Circle 274 on Reader Service Card (RESELLERS: 275)
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$® CorelTRACE! Autotrace Program

@ Fast, precise, versatile and easy to use

@ Automatic centerline or outline tracing (or you can combine
the two methods)

@ Batch processing of multiple files with complete control over
the conversion process
@ Accepts TIFF and PCX input files and produces EPS files

\
@ .
@Q’ Typeface Conversion Export

@ Now exports typefaces to Z-soft Type Foundry
® Also imports over 5,000 typefaces from Adobe, Bitstream,
Compugraphic and others

\
N°
ﬁq’ Connectmty and Compatibility

New import filters:DXF(CAD), GEM, HPGL, EPS, PICT(Mac)
. Also imports Lotus PIC, PCX, TIFF, Illustrator, GDF, CGM

@ New export filters:DXF(CAD), GEM, HPGL, PICT(Mac),
Al (mac), WPG(WordPerfect), and Videoshow. Also exports
displayable EPS, Windows Metafile, SCODL

@ Fully compatible with all Windows software and Ventura,
WordPerfect, Lotus 123, Freelance, Harvard Graphics etc.

s

It’s easy with CorelDRAW’

[ & = n
PANTONE® license
e included free

Call customer service: (613) 728-8200 for mformanon and a free demo disk

*Pantone, Inc.'s check standard trademark for color rep ion and col aterials.

The World S F inest PC Illustratzon Software

Easy, Powerful Drawing

@ Streamlined user interface and lightning speed
® Powerful Bezier curve editing

® Calligraphic pen shapes

Over 100 Precision Fonts in any Size

® COREL'’s top quality typefaces (including 35 that match those
in PostScript printers) are included for both screen and printer

® Yousee EXACTLY what you get, and you can view font shapes
before you select them

@ You can skew, rotate, magnify or fit text to a curve and interac-
tively kern or edit lettershapes

Dazzling, Low Cost Color Output

@ Supports all popular color printers and slidemakers. Full
PANTONE#* and CYMK Color support for color separations

JCOREL

Tel: (613) 728-8200
Fax: (613) 728-97%0

Requires MS- WINDOWSO 203 or latcr

Circle:62ion Reader Service Card



WINDOWS 3.0

SPECIAL

COVERAGE

Windows Shopping

Resource Guide

DesignView 2.0.......... $895
Premise, Inc.
Three Cambridge Center

Cambridge, MA 02142
(617) 225-0422
Inquiry 856.

Drafix Windows CAD
Ll $695
Foresite Resources Corp.
10725 Ambassador Dr.
Kansas City, MO 64153
(816) 891-1040

Inquiry 857.

Inertia .......... $500-$4000
Modern CAE, Inc.

1231 Cumberland Ave.,

Suite A

West Lafayette, IN 47906
(800) 444-6223

Inquiry 858.

Communications

Crosstalk ................. $195
Digital Communications
Associates

1000 Alderman Dr.
Alpharetta, GA 30201

(800) 241-4762

Inquiry 859.

Da Vinci eMail 3.0 ... $1145
Da Vinci Systems

P.O. Box 17449

Raleigh, NC 27619

(919) 881-4320

Inquiry 860.

DynaComm Asynchronous
Edition .................... $295
Future Soft Engineering, Inc.
1001 South Dairy Ashford,
Suite 203

Houston, TX 77077

(713) 496-9400

Inquiry 861.

MicroPhone II for

Software Ventures
2907 Claremont Ave.,
Suite 220

Berkeley, CA 94705
(415) 644-3232
Inquiry 862.

Rumba.................... $595
Wall Data, Inc.

17769 Northeast 78th Place
Redmond, WA 98052

(206) 883-4777

Inquiry 863.

Databases/
Spreadsheets

dbfast for Windows
30 $395
Bumblebee Software, Inc.
1715 114th Ave. SE
Woodridge Building,

Suite 120

Bellevue, WA 98004

(206) 462-0130

Inquiry 864.

db VistaIlI3.15........ $695
Raima Corp.

3245 146th Place SE,

Suite 230

Bellevue, WA 98006

(206) 747-5570

Inquiry 865.

Microsoft Corp.

1 Microsoft Way
Redmond, WA 98052
(206) 882-8080
Inquiry 866.

SQLWindows .......... $1295
Gupta Technologies, Inc.
1040 Marsh Rd.

Menlo Park, CA 94025

(415) 321-9599

Inquiry 867.

Superbase 4
version1.2................ $695
Precision, Inc.

8404 Sterling St., Suite A
Irving, TX 75063

(214) 929-4888

Inquiry 868.

Windows Filer 3.04.....$195
Palantir, Inc.

4455 South Padre Island

Dr., Suite 43

Corpus Christi, TX 78411
(512) 854-8787

Inquiry 869.

Wingz for Windows
300, $499
Informix Software, Inc.
4100 Bohannon Dr.

Menlo Park, CA 94025

(415) 926-6300

Inquiry 870.

File Managers/
Shells

Softbridge Microsystems
125 Cambridge Park Dr.
Cambridge, MA 02140
(617) 576-2257

Inquiry 871.

CBM Desktop

Office ................. $199.95
Publishing Technologies, Inc.
7719 Wood Hollow Dr.,
Suite 260

Austin, TX 78731

(512) 346-2835

Inquiry 872.

FileShare

Saros Corp.

10900 Northeast Eighth St.
1515 Plaza Center Building
Bellevue, WA 98004

(206) 646-1066

Inquiry 873.

Graphics

Arts & Letters .......... $695
Computer Support Corp.
15926 Midway Rd.

Dallas, TX 75244

(214) 661-8960

Inquiry 874.

ATM for Windows 3.0 .. $99
Adobe Systems, Inc.

1585 Charleston Rd.
Mountain View, CA 94039
(415) 961-4400

Inquiry 875.

CA-Cricket Graph

) L7 B EaAeaEaoANRAReas $195
CA-Cricket Presents

) 7 RO BORaBBEeaEanNas $495
Computer Associates
International, Inc.

40 Great Valley Pkwy.
Malvern, PA 19355

(800) 531-5236

Inquiry 876.

continued
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WINDOWS 3.0 SPECIAL COVERAGE
RESOURCE GUIDE

Corel Draw............... $595
Corel Systems Corp.

1600 Carling Ave.

Ottawa, Ontario,

Canada K1Z 8R7

(613) 728-8200

Inquiry 877.

Designer 3.01............ $695
Micrografx, Inc.

1303 Arapaho

Richardson, TX 75081

(800) 272-3729

Inquiry 878.

Harvard Graphics

2.3 e $495
Software Publishing Corp.
1901 Landings Dr.

P.O. Box 7210

Mountain View, CA 94039
(415) 962-8910

Inquiry 879.

Image-In ................. $795
Image-In, Inc.

406 East 49th St.
Minneapolis, MN 55420
(612) 888-3633

Inquiry 880.

ImagePrep ............... $295
Computer Presentations, Inc.
1117 Cypress St.

Cincinnati, OH 45206

(513) 281-3222

Inquiry 887.

Picture Publisher 2.5 ..$595
Astral Development Corp.
Londonderry Sq., Suite 112
Londonderry, NH 03053
(603) 432-6800

Inquiry 888.

PowerPoint............... $495
Microsoft Corp.

1 Microsoft Way

Redmond, WA 98052

(206) 882-8080

Inquiry 889.

SoftType......c...ccunenne $199
ZSoft

450 Franklin Rd., Suite 100
Marietta, GA 30067

(404) 428-0008

Inquiry 890.

Super Print ........ $195-395
Zenographics, Inc.

4 Executive Cir., Suite 200
Irvine, CA 92715

(714) 851-6352

Inquiry 891.

126 BYTE « AUGUST 1990

Tiffany Plus............... $89
Anderson Consulting and
Software

P.O. Box 40

C-7-3 Cascade Dr.

North Bonneville, WA

98639

(509) 427-5335

Inquiry 892.

Windows Express
30 $99.95
hDC Computer Corp.

6742 185th Ave. NE
Redmond, WA 98052

(206) 885-5550

Inquiry 893.

Multimedia

Director................... $695
MacroMind

410 Townsend, Suite 408

San Francisco, CA 94107
(415) 442-0200

Inquiry 894.

IconAuthor 2.12 ...... $2495
AimTech

77 Northeastern Blvd.
Nashua, NH 03062

(603) 883-0220

Inquiry 895.

Networking

Access for Windows
stand-alone............. $495

Eicon Technology
2196 32nd Ave.
Montreal, Quebec,
Canada H8T 3H7
(514) 631-2592
Inquiry 896.

Extra! for Windows

1.2 s $425
Attachmate Corp.

13231 Southeast 36th St.
Bellevue, WA 98006

(206) 644-4010

Inquiry 897.

Network Windows ...... $495
Distinct Corp.

14082 Loma Rio Dr.
Saratoga, CA 95070

(408) 741-0781

Inquiry 898.

Notes ................. $62,500
Lotus Development Corp.

55 Cambridge Pkwy.
Cambridge, MA 02142

(617) 577-8500

Inquiry 899.

Windows
Workstation.............. $695
Automated Design

Systems, Inc.

375 Northridge Rd.,

Suite 270

Atlanta, GA 30350

(404) 394-2552

Inquiry 1099.

OCR

ReadRight for
Windows.................. $595
OCR Systems

1800 Byberry Rd.,

Suite 1405

Huntingdon Valley, PA 19006
(215) 938-7460

Inquiry 1100.

WordScan ................ $595
Calera Recognition

Systems

2500 Augustine Dr.

Santa Clara, CA 95054

(408) 986-8006

Inquiry 1182.

Personal
Information
Managers

Desktop Set ............... $89
Okna Corp.

285 Van Buren St.

P.O. Box 522

Lyndhurst, NJ 07071

(201) 460-0677

Inquiry 1183.

PackRat .................. $395
Polaris Software

1820 South Escondido

Blvd., Suite 102

Escondido, CA 92025

(619) 743-7800

Inquiry 1184.

Your Way................. $289
Prisma Software

1700 Preston Rd., Suite 350
Dallas, TX 75248

(800) 747-0319

Inquiry 1185.

Programming

Actor3.0.................. $695
The Whitewater Group

1800 Ridge Ave.

Evanston, IL 60201

(708) 328-3800

Inquiry 1186.

CommonView 2.0....... $599
ImageSoft, Inc.

2 Haven Ave.

Port Washington, NY 11050
(516) 767-7839

Inquiry 1187.

Design/IDEF........... $2995
Meta Software Corp.

150 Cambridge Park Dr.
Cambridge, MA 02140

(617) 576-6920

Inquiry 1188.

The Developer 4.0 .... $7800
Asyst Technology, Inc.

1 Naperville Plaza
Naperville, IL 60540

(708) 505-8510

Inquiry 1189.

ERwinl.l................ $795
Logic Works

601 Ewing St., Suite B7
Princeton, NJ 08540

(609) 683-0054

Inquiry 1190.

Kappa.........c......... $3500
IntelliCorp

1975 El Camino Real W
Mountain View, CA 94040
(415) 965-5500

Inquiry 1191.

KnowledgePro........... $695
Knowledge Garden, Inc.
473 A Malden Bridge Rd.
Nassau, NY 12123

(518) 766-3000

Inquiry 1192.

continued
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250 VA To 2300 VA

Sinewave Output | msec Transfer MAX
More Features & Power at a Lower Price
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Shutdown Irterface To:
Microsoft 3Com
LAN Manager 2.0 System V Unix
Novell SCO Xenix
Banyon Custom Configurations
Any System

SHUTDOWN SOFTWARE FOR
NOVELL & SCO XENIX

HI)W'I'AN T

UNINTERRUPTIBLE POWER SUPPLIES

-—TE T T

SLIMLINE AT650 UPRIGHT AT 800 —> |

’“ngiil's Ask About Our Novell Approved
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PARA SYSTEMS, INC.

: .
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- Carrollton, TX 75007 (214) 446-7363
: 1000VA To 5000VA

, FAX: (214) 446-9011 TELEX: 140275 OMEGA

Sinewave Output

220 Volt Models for International use Available l ‘800'2 3 8'7 2 7 2

Circle 193 on Reader Service Card




WINDOWS 3.0 SPECIAL COVERAGE
RESOURCE GUIDE

Level5/Object ......... $1995
(available after Sept. 1, 1990)
Information Builders, Inc.
1250 Broadway

New York, NY 10001

(800) 444-4303

Inquiry 1193.

ObjectScript.............. $150
Matesys Corp.

2001 L St. NW, Suite 801A
Washington, DC 20036

(202) 785-0770

Inquiry 1194.

ProtoView ................ $595
ProtoView Development Co.
162 Kingdom Ave.

New York, NY 10312
(718) 948-5195
Inquiry 1195.

TierC++ ...oevenenn. $449
Tier Development, Inc.

1860 Blake, Suite 900
Denver, CO 80202

(303) 296-0596

Inquiry 1196.

ToolBook 1.0 ............ $395
Asymetrix Corp.

110 110th Ave. NE,

Suite 717

Bellevue, WA 98004

(206) 462-0501

Inquiry 1197.

WindowsMaker ......... $795
Candlelight Software

2375 East Tropicana Ave.,
Suite 320

Las Vegas, NV 89119

(702) 456-6365

Inquiry 1198.

XVT for Windows ...... $595
Graphic Software Systems
9590 Southwest Gemini Dr.
Beaverton, OR 97005

(503) 641-2200

Inquiry 1199.

Project
Management

Micro Planner 6.2 ...... $595
Micro Planning
International, Inc.

655 Redwood Hwy.,

Suite 311

Mill Valley, CA 94941

(415) 389-1414

Inquiry 1200.

128 BYTE  AUGUST 1990

Milestones Etc. ......... $149
Kidasa Software

P.O. Box 1167

Manchaca, TX 78652

(800) 666-3886

Inquiry 1231.

Project Outlook.......... $395
(available after Sept. 1, 1990)
Strategic Software Planning
Corp.

One Athenaeum St.
Cambridge, MA 02142

(617) 354-1504

Inquiry 1232.

Project3.0 ............... $695
Microsoft Corp.

1 Microsoft Way

Redmond, WA 98052

(206) 882-8080

Inquiry 1233.

ViewPoint4.0.......... $3500
Computer Aided
Management

1318 Redwood Way,

Suite 210

Petaluma, CA 94952

(707) 795-4100

Inquiry 1234.

Statistical/
Mathematical

StatSoft, Inc.
2325 East 13th St.
Tulsa, OK 74104
(918) 583-4149
Inquiry 1235.

Text Processing

AmPro .................. $495
Samna Corp.

5600 Glenridge Dr.

Atlanta, GA 30342

(404) 851-0007

Inquiry 1236.

Dragnet 2.1 .......... $144.95
Access Softek, Inc.

3204 Adeline St.

Berkeley, CA 94703

(415) 654-0016

Inquiry 1237.

Form Publisher......... $249
FormWorx Corp.

Reservoir Place

1601 Trapelo Rd.

Waltham, MA 02154

(617) 890-4499

Inquiry 1238.

Grammatik Windows .. $99
Reference Software
International

330 Townsend St.,

Suite 123

San Francisco, CA 94107
(415) 541-0222

Inquiry 1239.

GuideBook ............... $495
Owl International, Inc.

2800 156th Ave. SE
Bellevue, WA 98007

(206) 747-3203

Inquiry 1240.

P.O. Box 9001
Boulder, CA 80301
(800) 624-1111
Inquiry 1241.

PageMaker 3.01/4.0 ...$795
Aldus Corp.

411 First Ave. S

Seattle, WA 98104

(206) 622-5500

Inquiry 1242.

PerForm Pro............. $495
Delrina Technology, Inc.
1945 Leslie St.

Don Mills, Toronto,

Ontario, Canada M3B 2M3
(416) 441-3676

Inquiry 1243.

Word for Windows .....$495
Microsoft Corp.

1 Microsoft Way

Redmond, WA 98052

(206) 882-8080

Inquiry 1244.

Other

Back-up2.0.............. $129
Distinct Corp.

14082 Loma Rio Dr.
Saratoga, CA 95070

(408) 741-0781

Inquiry 1245.

DRDOSS5.0.......... $199.95
Digital Research

Box DRI 7

70 Garden Court

Monterey, CA 93942

(800) 443-4200

Inquiry 1246.

FirstApps1.0......... $99.95
hDC Computer Corp.

6742 185th Ave. NE
Redmond, WA 98052

(206) 885-5550

Inquiry 1247.

NewWave 3.0 ............ $195
Hewlett-Packard Co.

3000 Hanover St.

Palo Alto, CA 94304

(408) 447-4391

Inquiry 1248.

Plus for Windows....... $495
Spinnaker Software Corp.
201 Broadway

Cambridge, MA 02139

(617) 494-1200

Inquiry 1249.

PS View2.0.............. $499
ImageSoft, Inc.

2 Haven Ave.

Port Washington, NY

11050

(516) 767-2233

Inquiry 1250.

Publisher’s
PowerPak.............. $79.95
Atech Software

5964 La PlaEe Court,

Suite 125

Carlsbad, CA 92008

(619) 438-6883

Inquiry 1251.

Iris Associates

239 Littleton Rd.
Westford, MA 01886
(800) 225-5800
Inquiry 1252.

This is a partial listing of
Windows 3.0 applications.
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ASTRONOMY |

THE HIRSCH REPORT OF THE SKIES

HPmakesita

—

VOl.-S. NO. 4, FALL 1330

STAR SHORTS
_Reported by The Star -
Every day billions of teor-burst communica-
dust particles enter in- tion a practical and
1o Earth’s i

Now scientists are
working to make me-

You Can't See the Graat Well from the Moon!
Everyone has heard  8n astronaut, it's diffi-
that you can see the cult even seeing conti-
Great Wall of China nents. You may be able
from the Moon. Or from to see the Great Wall
Earth orbit. Or even from orbit, but, In gen-
from Mars. Certainly eral, it's difficult even
You ¢annot sea the to see tamitiar objects;
Great Wall from the the planet’s swift mo-
Moon. According to fcontinued on page 3)

to the use of tele-
fcontinued on page 2

Voyager’s Last Picture Sfow:
When Voyager 2 was lsuached 12 years ago, who
could have imagined thess photos at this point in time.

3 | effects they have on their surroundings.
ol | There are several types of places that

'

Moare on planetary explosions inside.

Organic Che:
| NO BLACK HOLES?

Scientists are still unable to confirm
the axistence of even a single black hole, ‘
despite widespread belief that such

JUNE 4. 1990
ISSUE THREE

New Leaps in Metal-

. What's New in
S L 2 A

Metal-organic chemistry bridges the gap between organic and inor-
gunic chemistry. It can lead to impsrtant new products (for example,
poison antidotes). A chelate, such as EDTA above (containing carbon,
hydrogen, oxygen and nitrogen atomy) can surround ians of metals
and remove them from unwanted places. (continued next page)

mistry

It was almost exactly throe years ago that a coramic material that

things should exist. Tracking down these
| invisible objects isn’t easy, because they
| can only be studied indiractly by the

fcontinued on page 3

it's a chore, but all reflecting tele-
] scopes require cleaning their reflective
mirrors. Eventually, the aluminum coat-
ing on their mirrors deteriorates and
needs replacing. For large instruments,
| the process requires removing the tele-
{continued on page 5/

_ Antimatter Bottled
. Fifty Years Ago

above liquid nitrogen temperature was discovered.
Within days of the discovery, electronics, power transmission, and
transportation wero being redefined in everyone’s imagination. Yet
ivity was not a new The effect was first
observed in mercury in 1911, and, since then, more than 6000 ele-
ments, alloys, and compounds have been found to suporconduct!
(continued next poge)

A device tested may give investigators & glimpse of what an antimst.
ter world might look like. The device coola antimatter to & tamperature
a few degrees above ahsolute soro and stores it for several daya at

A time. (continued nest page)
Rumor has it that before WWII, our chemists were experimenting with
a distilling process to lower the calories of ordinary boer. Abandoning
the resaarch at the onset of world war, researchers then pursued the
development of a shelf-stable C ration. Don’t believs all rumors,

n

Introducing the new HP

Laserdet III printer with

Resolution Enhancement technology.

The rules have changed. Now the
name of the game is Resolution
Enhancement technology. You'll cal
it the best thing to happen to laser
printing since the very first HP
LaserJet printer. It gives you cleare
resolution. Curves that really curve
And edges that are never jagged.

Instead of a “one-size-fits-all” dot,
HP’s built-in intelligence varies dot
sizes. So they can fill areas where

©1990 Hewlett-Packard Company  PE 12003

they could never go before. For
clearer, more professional-looking

1 documents.
r ‘

Resolution

Enhancement

technology shrinks dots
to fit in curves and diagonals
where they've never gone before.
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But there’s more than better print
quality. 14 bit-mapped fonts and 8
internal scalable typefaces provide
thousands of options. And enhance-
ments to our PCL5 printer language,
including our HP-GL/2 graphics
language, let you print portrait

and landscape on the same page.
Reverse and angled type. Spirals.
Even shaded text. You can also plug
in Adobe PostScript® software.

For all its new features, the $2,395*
list price of the HP LaserJet Il is a
good deal less than the HP LaserJet

Series II printer it replaces. With
the same hardware compatibility,
wide range of applications, 8 ppm

print speed, and software compati-

bility, including WordPerfect 5.1
and WordStar® 60. And the same

In Thousands

reliability as the rest of the HP
printer family.

So call 1-800-752-0900, Ext. 1007. Ask
for our booklet on Resolution Enhance-
ment technology and where to find
your nearest authorized HP dealer.
We'll put you in a whole new league.

There is a better way.

K

HEWLETT
PACKARD

*Suggested U.S. list price. WordStar is a U.S. registered trademark of WordStar International Incorporated. Adobe and PostScript are registered trademarks of Adobe Systems, Ine

Circle 109 on Reader Service Card



Clicks,

Form.

Introducing Form Publisher™ for Windows...

...the first desktop publishing program designed
expressly for making forms. Running under Microsoft’
Windows, Form Publisher is the fastest way to get
professional quality forms! The form = N
shown, for example, took only Form Publsher

3 clicks of a mouse to bring up on T A b
screen. Just 22 seconds to print.*
And it’s just one of over 550 com- . ;

mon business, government, and
industry forms already included
in the package!

Or create your own forms using
object-oriented design tools. Simply
put together ready-made objects

like address labels, lists, and grids. The form shown
consists of only 39 objects, not hundreds of lines
and boxes. Form Publisher supports most
printers and features our exclusive HP
driver for the fastest possible forms print-
ingon Laserlet’ printers. Laserlet users
can also print their forms from dBASE, Lotus
1-2-3°, WordPerfect', and other programs, merg-
ing data and form together, perfectly, in one step.
So, see your dealer today. Your best looking
forms may only be a few mouse clicks away!

o

3

CORPORATION

Reservoir Place ® 1601 Trapelo Road, Waltham, MA 02154.
800-992-0085 « 617-890-4499

Number of clicks will vary depending on directory forms are stored. **22 seconds™ refers to time
needed to print hard copy of form shown on HP LaserJet Series |1D printer using FormWorx HP
driver. When ordering by mail include $249 plus $8.75 shipping in LS and Canada (Europe/So.
America, $22; all other locations. $35). Requires Microsoft Windows (NOT INCLUDED). FormWorx
is a registered trademark and Form Publisher is a trademark of FormWorx Corperation.




WINDOWS 3.0
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SPECIAL COVERAGE

A Long and Winding Road

indows 3.0’s finest feature,
its protected-mode memory
manager, answers the pray-
ers of longtime Windows
fans. By running Windows applications
in protected mode on 286 and 386 ma-
chines, Windows 3.0 provides access to
all the memory installed in the machine.
Although this technique dramatically
improves Windows’ performance and ca-
pacity, in a sense it’s nothing new: Win-
dows applications have been pretending
to run in protected mode all along.
Every Windows programmer knows
the pain, and rewards, of dealing with
Windows’ complex memory manage-
ment scheme. Managing memory under
Windows entails much more than simply
using malloc() and free(). Windows
applications have had to deal with han-
dles instead of pointers, movable mem-
ory instead of memory that stays where
you expect it, and locking and unlocking
memory blocks at the right times. It ain’t
easy, and it ain’t fun, but there’s no other
way to do all the things Windows appli-
cations need to do in real mode. And
that’s the reason for all the extra work.
Traditional Windows memory manage-
ment is a clever simulation in real mode
of the capabilities normally associated
with protected mode.

Buying Protection
The term “protected mode” is almost a
misnomer—protection is not the main
issue, addressing is. The most funda-
mental difference between real mode
and protected mode is how programs ad-
dress memory. Real-mode addressing is
hard-wired. If a program asks to read
memory address 12345 hexadecimal,
that very bit pattern goes out on the ad-
dress bus. That address may have been
specified as a segment:offset pair, per-
haps 1230:0045h, but the CPU simply
shifts the segment left 4 bits and adds the
offset, and that’s the physical address.

In protected mode on a 286 processor,
it’s a whole different story. Programs

«— Circle 94 on Reader Service Card

Windows 3.0’s
new memory manager
builds on previous

Windows architectures

Michael Geary

still use addresses that look just like seg-
ment:offset pairs, but there is no simple
calculation that produces a physical ad-
dress. Instead, the ‘“‘segment” value,
now called a selector, is really an index
into a table of memory addresses that the
operating system maintains. The hard-
ware looks up the physical address in that
table and adds the offset, and that’s the
address that goes out on the bus.

There are actually two such tables: the
global descriptor table and the local de-
scriptor table. The low-order bits of the
selector are used for other purposes. But
for this discussion, it’s close enough to
think of a selector as an index into an ad-
dress table. The 386 (and i486) has addi-
tional addressing modes, notably the 32-
bit flat model. Windows 3.0 applications
can, with some extra work, use some of
the 386 addressing modes, but for the
most part they stick with the 286 seg-
mented model.

In protected mode, the operating sys-
tem has the opportunity to play games
with memory. Is memory getting frag-
mented, as it inevitably would in a fixed
malloc()/free() system? No problem;
you just move things around to get a nice
contiguous free block and then fix up the

. o e e e s

addresses in the descriptor table. Appli-
cations will never know the difference,
since their selectors don’t change. When
they access the memory, it may be in a
different physical address, but the same
selector will get to that memory. The op-
erating system can even toss a segment
out of memory completely; when the ap-
plication tries to reference it, a Not Pres-
ent fault traps back to the operating sys-
tem to reload the segment, all behind the
application’s back.

A Clever Illusion

Real mode doesn’t have the luxury of this
address-mapping hardware, but nearly
anything that can be done in hardware
can also be done in software. It’s just a
small matter of programming. Picture
this: When you allocate a segment of
memory, instead of receiving a pointer a
la malloc(), you get a magic cookie
called a handle. Because you don’t have
the actual address of the memory, the op-
erating system can move it around or
swap it to disk. When you want to access
the memory, you run the handle through
a lock function, which prevents further
movement and may load the segment
back in from disk, if necessary. The lock
function returns the memory’s physical
address, and then you can use the mem-
ory normally. When you’re done using
the memory for the moment, you call an
unlock function, and the operating sys-
tem is once again free to move it or dis-
card it.

This scenario should look familiar to
any Windows programmer because it’s
the same memory management scheme
that Windows has used since release 1.0.
The Macintosh uses a similar scheme.
The reason is the same in both cases: to
avoid the dreaded fragmentation prob-
lem, and, to a lesser degree, to allow
overcommitting physical memory by re-
loading segments from disk as needed.
Fragmentation is a nuisance when it hap-
pens within an application, but it can be a

continued
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showstopper when multiple applications
are allocating memory out of the same
limited pool. Windows reloads discarded
code segments automatically, although
it’s usually up to the application to reload
discarded data.

Pre-Windows 3.0 Workarounds

Even with the vastly increased flexibility
afforded by a handle-based movable
memory system, it’s a tight fit when you
try to cram Windows and two or three
large applications into 640K bytes. This
is especially true given Windows’ ambi-
tion to run non-Windows applications as
well as native Windows applications. So,
each major release of Windows has added
new memory management features.

Release 2.03 brought the first im-
provement, EMS support. Windows used
EMS’s bank-switching capability to di-
vide the real-mode address space into
banked and nonbanked areas. Code and
data common to all applications went
into the nonbanked area, and each appli-
cation received its own separate bank of
memory in the banked area. This al-
lowed more applications to coexist, since
each one could allocate memory out of its
own bank without affecting other appli-
cations’ banks.

Ironically, any individual application
was usually worse off than before, be-
cause Windows had to draw a fixed line
between the banked and nonbanked
areas. Applications would normally allo-
cate memory within their EMS bank,
which was smaller than the simple con-
tiguous-memory region available when
EMS was not in use. But this drawback
was overshadowed by the ability to run
more applications at once.

EMS is generally not available on a
286 without a special EMS memory
card. Ordinary extended memory won’t
do. Even with an EMS card, most 286
systems support only a weaker form of
EMS called smail-frame EMS.

With small-frame EMS, the base
640K bytes is still common to all applica-
tions. Only a 64K-byte chunk of memory
somewhere between 640K bytes and 1
megabyte is available for per-application
banking. Windows doesn’t try to do
much with such a small amount of bank-
able memory besides preloading some
code segments into it.

It’s only when there is a bankable area
below the 640K-byte line—called large-
frame EMS—that Windows can actually
keep all of an application’s data and code
in its own bank. Unfortunately, setting
up a 286 for large-frame EMS usually
means pulling chips from the mother-
board or setting DIP switches to disable

134 BYTE « AUGUST 1990

part of the motherboard memory, so the
EMS card can fill in that memory using
its own banked hardware. Few 286 users
have been willing to perform such major
surgery on their machines just to run
Windows better.

On a 386, memory managers such as
386Max or QEMM-386 do provide full
large-frame EMS emulation without spe-
cial hardware. Ditto for Windows/386:
Besides doing a better job of running
non-Windows applications by using the
virtual 8086 capability of the 386, Win-
dows/386 includes an EMS emulator.
So, in practice, 386 systems have been

ew
286 users have
been willing to perform
major surgery on
their machines
just to get Windows
to run better.

the main beneficiary of Windows’ EMS
capabilities. Note also that instead of re-
lying on Windows to make use of EMS,
an application can call the EMS driver
directly to allocate EMS memory for
itself.

Windows 2.1—in both its 286 and 386
flavors—added one more twist. An 8088
or 8086, with its 20-bit address, can ad-
dress exactly 1 MB of memory. An ad-
dress like FFFF:FFFF would overflow
the 20 bits—the physical address would
be 10FFEFh in this case—but the over-
flow is ignored, so the address wraps
around to the beginning of memory, or
FFEFh in this example.

The 286 and 386 do not have this limi-
tation, and the address FFFF:FFFF
would actually refer to physical address
10FFEFh. But PC-compatible systems
normally mask off the twentieth address
bit (A20) to make this addressing work
the same as with the 8088/8086.

It’s possible to reenable the A20 bit,
and the HIMEM.SYS driver that comes
with Windows 2.1 does that. Then, ad-
dresses do not wrap around and pro-
grams running in real mode can address
nearly 64K bytes of additional memory,

located right above the 1-MB line. This
sounds like nothing to write home about,
but Windows is such a tight squeeze in
real mode that even an extra 64K bytes
gives a real performance improvement.

Dawn of a New Era

Windows 3.0 abolishes all these memory
limitations and hassles by running Win-
dows applications in protected mode,
where all the machine’s memory is di-
rectly addressable. But we can’t forget
about real mode, because Windows 3.0
doesn’t have to run in protected mode.
You can start Windows with a WIN /R
command to force it to run in real mode.
If Windows detects a conflict that would
prevent it from using protected mode
(c.g., the presence of some other 386
memory manager), it will boot up in real
mode automatically. So, most Windows
applications still support all the varieties
of real mode: no EMS, small-frame
EMS, large-frame EMS, and HIMEM
(formally known as XMS, for Extended
Memory Specification). It’s been said
that modern CPUs are code museums;
Windows 3.0 is a mode museum.

Even though real mode is still avail-
able, Windows applications run so much
better in protected mode that no one will
want to use real modq if they can avoid it.
One of the few reasons to run Windows
in real mode is to allow older Windows
applications to run that would crash and
burn in protected mode.

There’s a seeming contradiction here:
Many—perhaps most—older applica-
tions fail in protected mode, yet it’s easy
to convert Windows Flpplications to 3.0
protected mode. Windows code, by and
large, is inherently bimodal. Windows
.EXE files follow the same format as
0S/2 .EXEs, with a clear separation of
code and data segments. The Windows
application programming interface
(API) leads to practices that work in both
real mode and protected mode. Even
programs using huge pointers work in
both modes, because nearly all Windows
applications are written in C, which im-
plements huge pointer arithmetic in a
way that’s compatible with both real and
protected mode.

The problem, of course, is that it takes
just one violation of protected-mode
rules for a program to fail. Writing past
the end of a segment would crash with a
protection violation, but, of course, a
Windows application that tried that in
real mode would probably crash as well,
although in a more mysterious way.

Reading past the end of a segment will
also fail in protected nrode even though it

continued
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may be an innocuous procedure in real
mode. I wrote some code in one of my
Windows applications that removed some
data from a segment and then moved the
data after that down to compact the
empty space. It had worked without a
hitch in real mode, so I was quite sur-
prised to see it fail in protected mode.
But then I realized my copy loop was
copying too much. It never wrote past the
end of the segment, but it did read past
the end. In real mode, this copied gar-
bage into the end of the segment, past the
end of my valid data, so it didn’t make
any difference anyway. In protected
mode, the hardware caught the attempt to
read past the end of the segment.

Any large Windows application is like-
ly to contain a few latent bugs like this.
Fortunately, they are a lot easier to track
down in protected mode than they are in
real mode. Instead of some mysterious
crash, you get a protection-violation mes-
sage. If you're running with CodeView,
it will even stop on the offending line in
the source code.

A potentially stickier problem occurs
with programs that need to execute code
in a data segment. Don’t throw those

bricks just yet; I’m not advocating dirty
programming techniques. Most Win-
dows applications don’t do anything like
this, but imagine an interactive compiler
running under Windows. It would have
to write into a data segment to compile its
code and then somehow execute that
code. In fact, the display drivers pro-
vided with Windows do just that: Many
of the graphics output calls, such as
BitBlt, analyze the operation being re-
quested and compile a special-purpose
subroutine on the stack for that particular
call. This may seem like a bizarre tech-
nique, but it’s quite common in graphics
subsystems for efficiency. The problem
is that this is one of the things protected
mode protects you from doing: A seg-
ment may be execute-only, execute/read,
or read/write, but there is no such thing
as a segment you can write to and execute
code in.

Stretching the Rules

Fortunately, Windows lets you cheat.
There’s nothing preventing an operating
system from creating two selectors with
different attributes that point to the same
physical memory. Windows provides a

call that lets you do just that: create a
code-segment alias selector for a data
segment. It’s also possible to create a
data segment alias for a code segment,
but this isn’t officially supported be-
cause it may not work in other environ-
ments, like 0S/2 2.0. With these tools in
hand, you can accomplish things that
protected mode normally does not allow.
Of course, safety goggles are recom-
mended in case the chips start flying.

This kind of facility gives a clue to the
philosophy of Windows’ implementation
of protected mode. The intent is to pro-
vide access to more memory, not to pre-
vent programmers from writing any par-
ticular kind of code. Memory protection
is provided to keep you from accidentally
stepping on the wrong parts of memory,
but when you find that you need to break
the rules, you can.

Another thing that’s tough to do in
protected mode is communicating with
real mode. Many DOS applications work
in conjunction with TSR programs that
do part of their work. For example, to
use Intel’s Connection CoProcessor fax/
modem card, you load in a device driver
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and a TSR that manages background
communications and provides the Com-
municating Application Specification in-
terface. DOS applications are then able
to send and receive faxes, files, and E-
mail through CAS by making INT 2Fh
calls. And there’s the rub. Real-mode in-
terrupts don’t map directly into pro-
tected-mode interrupts, and even if they
did, protected-mode selectors and real-
mode segment addresses aren’t inter-
changeable. Without some assistance, it
would be hard for a protected-mode Win-
dows application to make CAS calls.
Here again, Windows provides ways
around these limitations. You can allo-
cate memory within the real-mode ad-
dress space and receive both a segment
address and a selector for it. The segment
address works in real mode, and the se-
lector works in protected mode. Or, if
you already have a particular physical
address that you need to access from pro-
tected mode, you can create a selector
that points to it. Then, to tie things to-
gether, you can simulate a real-mode in-
terrupt or far call from protected mode.
(For the particular case of INT 21h DOS
services, life is easier: Windows inter-

cepts INT 21h and makes all the normal
file I/0 and other calls work transparent-
ly with selectors instead of with segment
addresses.)

Windows, DOS Extenders,

and DPMI

Oddly enough, most of these special in-
terfacing services aren’t offered through
the normal Windows function-call API.
Instead, there’s a separate interface that
is called via INT 3 1h, the DOS Protected
Mode Interface.

DPMI provides a variety of memory
and selector management services, only
a few of which are actually used by Win-
dows applications that need to communi-
cate with real mode. The rest of the ser-
vices are there to allow non-Windows
programs using DOS extenders to work
properly under Windows.

With Windows itself running in pro-
tected mode and generally taking over
the management of selectors and mem-
ory, there’s a problem when a DOS ex-
tender tries to manage protected-mode
operations itself. With DPMI, a DOS ex-
tender can check to see whether it’s run-
ning under Windows or another DPMI

system. If so, the DOS extender can
make DPMI calls perform the memory
operations it needs. Otherwise, the DOS
extender can use whatever methods it
uses when it has full control of the ma-
chine.

Windows itself uses a kind of DOS ex-
tender when it runs in its protected
modes: standard and 386 enhanced. The
name of one of thé Windows files,
DOSX.EXE, hints at this. To run Win-
dows in real mode, WIN.COM simply
fires up KERNEL.EXE, which in turn
loads in the rest of Windows. But in stan-
dard mode, WIN.COM runs DOSX
.EXE, the Windows DOS extender.
DOSX.EXE takes control of the machine
to provide the DPMI protected-mode ser-
vices, and then it starts up KRNL286
.EXE, the standard-mode version of the
kernel. KRNL286.EXE actually makes
INT 31h DPMI calls into DOSX.EXE to
allocate selectors and perform other pro-
tected-mode mangement functions, such
as switching back and forth to real mode.
This is all done in 286 protected mode
with 16-bit offsets, so it’s compatible
with either a 286 or a 386.

continued

PC COMPATIBLE

ENGINEERING

48 CHANNEL 25MHz LOGIC ANALYZER

Annabooks gives you the hardware, software, and firmware informa-
tion you need to design PC-compatible systems faster and better. And
you have control of your design from the ground up - our firmware and
software products include source code! Plus all the utilities you need.
Do hardware design? The AT Bus Design book and the XT-AT
Handbook replace a whole shelf of references. Start by getting these
books
AT BiosKit: an AT Bios with source code in C you can modify.
With setup & debug. 380 pages with disk, $199
XT BiosKit: Includes a debug. 270 pages with disk, $99
Intel Wildcard Supplement for XT BiosKit: Includes ASIC setup,
turbo speeds, also useful with many other modern XT boards.
60 pages with disk, $49
AT Bus Design: Al last here are the complete timing specs to show
you how to design ISA and 8/16 bit EISA, $69.95
PromKit: Puts anything in Eprom or SRAM; DOS, your code,
data, you name it! With source on disk, $179
SysKit: Here's a debug/monitor you can use even with a brand X
Bios in your desktop. Runs in ROM or TSR in RAM. Includes
source, of course, $69
XT-AT Handbook: The famous pocket-sized book jam-packed
with hardware & software info, $9.95 ea. or 5 or more for $5 each.
Software (0ols:
You need MS C & MASM 5.1 for modifying the Kit products.

FRE

-

PA480 $1595 + POD PRICE
Special Offer until August 31, 1990,
purchase a PA480, get any one pod for $100
*New WINDOWS 3.0 Compatible Software
M 48 Channels @ 25 MHz x 4K word deep
M 16 Trigger Words/16 Level Trigger Sequence

Mention this ad when you order any publication and get

adree XT-AT Handbook by Choisser & Foster!
Hurry before we come 1o our senses and change our minds

— B Storage and Recall of traces/setups to disk
-—A 800;3?7%;;?42 B Disassemblers available for: 68000, 8088, 8086, 6801,
Annabooks e 6811, Z80, 8085, 6502, 6809, 6303, 8031.

FAX 619-592-0061

12145 Alta Cannel Ct.. Suite 250
- o Money-back guarantee

. NCI [ 6438 UNIVERSITY DRIVE
San Diego, CA 92128

HUNTSVILLE, AL 35806 ¢ (205) 837-6667

133 BYTE ¢ AUGUST 1990 Circle 23 on Reader Service Card Circle 175 on Reader Service Card (LESELLERS: 176)



If you need disk performance, PSl's got your number...

GigaBytes of Storage

The hyperSTORE supports an incredible 50.4GigaBytes of high performance on-line storage using
today's drive technology. And as drive standards and capacities improve, the unique controller
plus Mediadapter ™ design protects your investment by allowing you to add new drive interfaces.

of drives, each group on an independant interface for improved performance through true simul-
taneous operation. And all diives are cached in the hyperSTORE's on-board cache memory.

Hard Disk Drives
The hyperSTORE controls up to 8 MFM, RLL, or ESDI drives, up to 28 SCSI drives, or any combination

MegaBytes of Cache

Add as little as 512KBytes of RAM to a zero-K hyperSTORE and enter the fast lane of computing. As
your needs increase, simply plug in standard SIMM memory to add to the cache. After filing the
4MByte on-board capacity, our 16MByte expansion card brings the total to 20MBytes.

MegaBytes per Second

Data transfer rates of 4MBytes/second burst and over 2.5MBytes/second sustained make your disk-
intensive applications run amazingly fast. Imagine jobs that used to take an hour, now taking aslittle
as seven minutes. That's the kind of real-world performance the hyperSTORE delivers.

Interface Standards

Mediadapters allow the hyperSTORE to concurrently control MFM, RLL, ESDI, and SCSI drives. So you
can mix and match to build the ideal controlier for your appplication. And when you add a new
drive, you can upgrade to the latest technology without throwing away your old drives.

Compatibility Modes

Select WD-1003 mode for 100% compatibility with standard operating systems like Unix, Xenix, and
Netware-386. Or switch to native mode and take advantage of the benefits provided by our SSP
(Standard Storage Protocol) interface under DOS, PC-MOS, Windows, and Netware-286

PSI hyperSTORE-1600™
- 4_!_)uol-Mode Coching}DEkﬁC?_rltrglIeL

©1989by PSI. Allnghts reserved. - hypsrSTORE, Mediadapter. Perceptive Solutions, Inc. ¢ 2700 Flora Street « Dallas, Texas 75201
Cerivonts ond okt s re b o ogeioed (800) 486-FAST « (214) 954-1774  Fax: (214) 953-1774
frademarks of thew respective companies European Inquiries: 415-284-9505 « Fax: 415-284-3238

Specifications subject to change  Ad Cade: PWOO0 ]

Domestic inquiries: Circle Reader Service No. 202 International inquiries: Circle Reader Service No. 203



WINDOWS 3.0 SPECIAL COVERAGE

A LONG AND WINDING ROAD

The 386 enhanced mode is quite a bit
more complicated. WIN.COM starts
WIN386.EXE, the Windows/386 vir-
tual machine manager. As its name im-
plies, this program uses the virtual 8086
capability of the 386 (and 1486) proces-
sors to create one or more virtual ma-
chines. To the program running inside
it, a virtual machine looks just like a
physical machine. But it’s a fake.

A virtual machine control program
can trap any hardware references it wish-
es, fooling the program that is running in
the virtual machine into thinking it is
talking to some real hardware when, in
fact, it isn’t. This is how Windows in 386
enhanced mode pulls off its trick of run-
ning DOS applications inside a window
even when those applications write di-
rectly to the screen. Windows simply
maps ordinary memory into the DOS ap-
plication’s address space where it ex-
pects to see screen memory. When the
application writes to that memory, Win-
dows then repaints its window appropri-
ately. If you switch the DOS application
to run in full-screen mode, then the ap-
plication gets direct access to the screen
memory.

386-Specific Windows Features
Previous versions of Windows/386 have
created virtual machines all along. The
new twist in Windows 3.0 is that the vir-
tual machines are no longer limited to
8086 real mode. Instead, they now have
two portions: the real-mode portion and
an optional protected-mode portion.
After WIN386.EXE creates its first vir-
tual machine, it starts up KRNL386
.EXE, which then sets things up so Win-
dows applications can run in the pro-
tected-mode portion of that first virtual
machine.

WIN386.EXE also uses yet another
layer of memory-address indirection, the
page table, to provide a virtual address
space much larger than physical mem-
ory. It swaps 4K-byte pages in and out
from a swap file on disk as needed. This
kind of swapping is much more efficient
than any scheme based on swapping out
variable-length segments, simply be-
cause it’s so much easier to manage the
disk space when all the objects written
are the same size.

It’s interesting to note that even though
Windows applications, and most of Win-
dows itself, run in the 16-bit segmented

memory model, the WIN386.EXE con-
trol program and the virtual device driv-
ers that it uses run in a single flat-model
32-bit segment.

Microsoft has experimented with the
idea of running Windows applications in
the flat model, but for the time being the
company is sticking with the 16-bit seg-
mented model. One consideration here
was the desire to have Windows applica-
tions run in both real and protected
mode, and sticking with 16-bit segments
helps provide that compatibility. It is
possible for a Windows application to go
to some extra work and have parts of its
code run in true 32-bit segments, but the
simplicity of the flat ‘model is still be-
yond Windows’ reach.

Perhaps the flat model will show up in
a future version of Windows—or maybe
not, since it’s in OS/2 release 2.0. With
the greatly increased power of Windows
3.0, Microsoft and IBM may think they
have to hold back a few carrots to keep us
interested in OS/2. m

Michael Geary is an author and pro-
grammer based in Los Gatos, California.
You can reach him on BIX as “‘geary.”
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on any IBM PC, XT, AT or compatible.

95 Megamate 2.8 comes complete
F EATU RES o $ 9. o with everything you need. So add
* Adjustable blanking interval Plus $2.% Shipping & Handling 2.8MB ED capability the easy way

- with Megamate 2.8! Call Micro
Solutions today for the dealer
nearest you.

1.4MB version also available.

megamalez.§

Micro Solutions 132 W. Lincoln Hwy.
DeKalb, IL 60115 815-756-3411

» Device independent operation
* Flashing icon before blanking
* Full hypertext support system
* Optional graphics display

» Optional auto execution

* Optional warning tones

* Optional visible icon
—————---- =

To order call 408/459-0856 or
send a check or money order to:
213 Elm Street

Santa Cruz, CA 95060

All nghts reserved

Microsoft 1s a registered trademark
and Windows is a trademark of
Microsoft Corporation
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Baylech’s 700 Series

Print Master 710E

HayTech

Prini Master /06A

€ctions, BayTech
ﬂé W ‘irs Buy wnth

VAR D) Bl tomers, wﬂle\} :
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Northgate Elegance 386 Computers

Northgate doesit again!

PCMagazine Editors' Choice Elegance 386
tops competition in InfoWorld tests!

NOVELL LABS
AUTHORIZED

TESTED AND
APPROVED

NefWare Compatible

Prices From $3299.00!
= Fastest 386 system ever!

s Flawless Software and Hardware
Compatibility

= Qutstanding Expandability

= Unlimited, 24-Hour Toll Free
Technical Support

= 1-Year System Warranty
= 30 Day No Risk Trial




Performance and value that set

computing standards for the 90!

Award winner in three speed classes—33, 25, and
20 MHz! Sizzling Northgate Elegance 386 systems have
won three PC Magazine Editors’ Choice awards PLUS
two Computer Shopper “Best Buy” recognitions! In 1989
InfoWorld tested and reported Northgate’s Elegance
386/33 MHz system as the top performer in its class.

Northgate widens the lead! In the May 7,
1990 issue of InfoWorld, Elegance 386/33
surged to the top again—soaring past
Compaq, ALR, AT&T and a host of
others—winning the “Best In Its Class” Award.
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