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THE DELL SYSTEM® 316LT 16 MHz 386SX.

This full-featured, bartery-powered 386SX laptop costs less than most 286 laptops.

STANDARD FEATURES: *» Connector for 101-key keyboard or numeric

* Intel 80386SX microprocessor running at keypad.

16 MHz. « Connector for external 5.25" 1.2 MB diskette
+ Standard 1 MB of RAM, optional 2 MB of drive.

RAM?* expandable to 8 MB (on the system  + Two removable and rechargeable NiCad

board using | MB SIMMs). battery packs utilizing Dell’s “Continuous
* LIM 4.0 support for memory over | MB. Power Battery System” (patent pending).
* Adjustable and detachable 640 x 480 VGA  « AC Adapter.

Liquid Crystal Display. * 12-month On-Site Service Contract provided
*One industrly standard half-size 8-bit by Xerox:

expansion slot. s i . .
« Socket for 16 MHz Intel 80387SX math e e S

COprOCessor. A ; e L
«3.5" 1 44 MB diskette drive. ath; 131331.':3:&’11& d Service Plan pricing starts
* 83-key keyboard with embedded numeric

keypad and separate cursor control keys. ggﬁg % ﬁ%%ﬁﬁ 3?33 ;g
* | parallel, I serial, and external VGA 40MB. 1 MBRAM $3.499

monitor port. 40MB, 2MBRAM $3,699 |
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CASE FOR DELL.

Not only does our laptop cost $2,500 less than their
laptop, it also happens to give you a great deal more for
your money.

Like a choice of 20 MB (which brings the price down
to $3,199) and 40 MB hard drives.

Dell’s unique “Continuous Power Battery System”
that allows you to maintain your screen and save your
data, even while you're changing batteries.

An industry standard half-card 8-bit slot that
can be used for a network card or other advanced
communications. And a dedicated slot for a Dell
Data/Fax modem.

[llustrated documentation that's easy to read and
anderstand, ar d is complete with Tutorial, Diagnostics
and Ultilities diskettes.

And last, but by no means least, the kind of award-
winning servic= and support that has eamed Dell the

#1 rating in 6 out of 6 PC Week customer satisfation

polls for PC’s. A no questions asked 30-day money-back

guarantee and one-year limited warra
technical support. And a full year of 1
on-site service from the Xerox Corpo
get that service nearly anywhere in tk
even if you're a thousand miles from y
means you'll never have to take anythi
for service. Because when you buy frc
comes to you.

Give us a call and we'll show you
how easy it is to own the Dell 316LT
through many purchase and
lease plans that are available.

So, when it comes time ©
buy a laptcp, you should
think of al. the crazy
thinzs you can co with
the S2,50C you’ |
save by chcosing
a Dell 316LT.




YOU’'D HAVETO
BE CRAZY TO BUY
ONE OF THESE
AWARD WINNERS.




The laptop above is ours. The Dell * 316LT. It

comes with an Intel® 386 “SX CPU running at 16 MHz.

I MB of RAM, expandable to 8 MB, and a backlit
VGA display. With a 40 MB hard drive it weighs
15 lbs. It won the InfoWorld Exceptional Value

Award, and was one of only two 386SX laptops

to win the PC Magazine Editor's Choice Award.

The one with the reddish screen on the opposite

HOURS: 7 AM-7 PMCT M-F9 AM-4 PMCT SAT
| S—

Dell 316LT
16 MHz
803865X

page is theirs. The Toshiba T3100SX. With the same
configuration as our laptop. [t didn’t win the same award
from InfoWorld. But it did tie with Dell for PC
Magazine Editor’s Choice Award. m

C OMPUTER
CORPORATION

Whlch is where the similarities stop.

| 800-365-1460 | ABoVE AND
BEYOND THE CALL

K
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Operate your own BBS

with the world’s most popular, expandable, flexible

Multi-User Online Bulletin Board System

The Major BBS®
starter system:

A complete BBS software package for your
PC, PS/2, XT, AT, 386, 486, or compatible.
Includes electronic mail with binary and
ASCII file “attachments”, SIG conferencing
or “forum” areas with configurable security
level access control, file upload/download,
message keyword searching, “quickscans” for
fast access to new messages, message and file
“threading”, real-time multi-user “chat” and
teleconferencing, “classified ad” and “user
registry” databases, etc. Also includes ac-
counting, Audit Trail, and timed usage-meter-
ing features, and hundreds of convenience
features for the Sysop (System Operator),
such as a full-screen configuration editor, the
ability to import/export files to/from floppy
without system shutdown, “SIG-Op” privi-
lege delegation, and much more. Supports up
to 2 simultaneous users (from a database of
thousands) on a single CPU. Works with stan-
dard Hayes-compatible COM1/2/3/4 internal
or external modems, or with serial ports up to
38,400 bps. Minimum RAM requirement
512K. Minimum disk requirement 20MB. Re-
quires PC-DOS or MS-DOS 3.1 or later.

The Major BBS Standard Edition . . . .. $59

When you’re ready to expand:

No LAN or multi-tasking OS necessary! Dou-
ble the number of simultaneous users that
your system can support, from 2 to 4, or 4 to
8, or any number up to 64 simultaneous users
on a single CPU, for a flat $300 software
license fee per doubling. The upgrade process
is quick, automatic, and fully upward-compat-
ible —i.e. you can install an update or upgrade
onto your existing system without disrupting
any of your user account files, E-Mail mes-
sages, configuration variables, or any other
aspect of your system. For up to 16 users,
640K RAM issufficient; above 16 users, more
than 640K may be necessary. Prerequisite:
The Major BBS (any edition).
Users, per doubling (up to 64)

If you need multi-modem hardware:

Our Model 2408 consists of up to 8 Hayes-
compatible modems on a single circuit card,
for the PC/XT/AT/386/486 family. Each
modem operates independently at
300/1200/2400 bps (automatically switching
to match the caller’s bps rate). Built-in serial
ports are not COM-port based, so this card can
co-exist with other COM port hardware in the
same machine (drivers for software other than
The Major BBS are not included but may be
written). RJ-11 telephone cables are included.
MNP Class 4 (error correction) modems are
available as an option.

MNP

non-MNP  Class 4

2408 w2 modems . .. .. $ 1536 $ 1696
2408 w/4 modems . . ... $ 2090 $ 2388
2408 wl6 modems . .. .. $ 2644 $ 3080
2408 w/8 modems . . ... $ 3198 $3772

When you’re ready for source code:

With the Csource code to The Major BBS, you
can add 3rd-party software, such as The Major
Database (a general-purpose, configurable
database manager), various multi-player real-
time adventure games, dial-out utilities, global
command utilities, accounting enhancements,
and much more. Also, you can maintain your
own copy of the BBS, or you can modify it to
suit your own unique requirements. The Major
BBS C source code package is fully docu-
mented, and it includes the Galacticomm Soft-
ware Breakthrough Library, plus all of the

utility object libraries, linker control files, and
DOS “batch” files you will need, along with a
detailed Programmer’s Guide. Works with
Turbo C 1.5, 2.0, or 2.01, Turbo C++, or
Microsoft C 4.0, 5.1, or 6.0. Prerequisite: The
Major BBS Standard Edition.

Standard Edition C source code . . . .. $ 285

For the ultimate in

file transfer flexibility:

The File Library Edition of The Major BBS
has everything that the starter system does,
plus built-in ZMODEM, KERMIT, Super-
KERMIT, YMODEM-g, and YMODEM
(batch) file transfer protocols. Also, it offers
super-fast pre-indexed keyword file searches,
library-wide searches as well as constrained
searches, special file upload/download ac-
counting options, alternate DOS “paths” per
sub-library, split paths for CD-ROM support,
a transparent “DOS-only” sub-library option,
and much more. This package is for you if the
focus of your system will be the upload and
download of large amounts of files. You can
easily upgrade from the starter system to the
File Library Edition, without losing any of
your data files or configuration work you have
already done. Prerequisite: The Major BBS
Standard Edition.

File Library extensions ............ $199
File Library C source extensions* . ..

If you decide to offer
online games and amusements:

The Entertainment Edition of The Major BBS
has everything that the starter system does,
plus Quest for Magic (a multi-player interac-
tive text adventure game), Androids! (a multi-
player arcade-style ANSI-graphics game),
Flash Attack (a futuristic tank and laser battle
for multiple players with IBM PC’s), and the
Action Teleconference Link-Up, which in-
cludes private “chambers”, action verbs (grin,
wink, nudge, etc.), the ability to link to other
systems for huge multi-system tele-
conferences, custom entry/exit strings, user-
configurable profiles, and much more. This
Edition supports the Flash™ Protocol (where
most of the game functionality is on the user’s



end of the phone line), for which dozens of
incredible new multi-user games are now
being developed. Upgrading from the starter
system to the Entertainment Edition is quick

Ty

Ot

and easy and involves no loss of data or func-
tion. Prerequisite: The Major BBS Standard
Edition.

Entertainment extensions

Entertainment C source extensions®* .. $ 129

If your requirements include
order entry and catalog sales:

The Shopping Mall Edition of The Major BBS
has everything that the starter system does,
plus online shopping. Your online mall can
have multiple “stores”, each run by its own
separate “merchant”, if desired. Each mer-
chant has control over his or her own product
line, pricing, discourt structure, store wel-
come message, sales "ax handling, etc. Also,
each merchant may create up to 6 different
payment methods (e.3. VISA, MC, AMEX,
C.0.D,, “bill me”, etc.), and up to 6 different
shipping methods (e.g. UPS, FedEx, US Mail,
etc.), each with its own rates (flat rate, percent
of sale, 1st-ounce/add’l-ounce, or 1st-pound/
add’l-pound). Users may browse product cat-
alogs at no obligation, or order products and
services directly online! Orders generate in-
voices that are postec to the individual mer-
chant as attachments to E-Mail. To upgrade
from the starter system to the Shopping Mall
Edition takes only a few minutes. Prerequisite:
The Major BBS Standard Edition.

Shopping Mall extensions . ......... $249
Shopping Mall C source extensions®. .

For super-flexibility of
menu trees and ANSI screens:

The MenuMan Edition of The Major BBS can
do everything that the starter system does, and
in addition you as Sysop can create your own
menu trees, with menus leading to menus lead-
ing to menus, as deeply “nested” as you like.
The “leaves” of your menu trees can be ordi-
nary ASCII or ANSI files, which are simply
dumped to the user’s display (with or without
automatic screen breaks), or they can be any
of the built-in functions of the BBS such as
scanning the user’s incoming E-Mail or firing
up a SIG quickscan. Includes commands like
GO <pagename>, FIND <topic>, USERS,
and for the Sysop, the equivalent of the DOS
commands DIR, RENAME, COPY, DEL,
MKDIR, and RMDIR, as well as a set of priv-
ileged commands for editing and extending
the menu trees, remotely, while the BBS re-
mains fully online. Upgrading from the starter
system to the MenuMan Edition takes only
minutes. Prerequisite: The Major BBS Stan-
dard Edition.

MenuMan extensions . ............
MenuMan C source extensions®* .. ..
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As your system grows larger...

The GalactiBox™ is our 16-slot “expansion
chassis”, for large-scale systems. It has the
unique ability to address individual modems
by slot number rather than just COM port
address, so you can use up to 16 standard
internal modems in it, side by side, without
conflict. Includes built-in 150W power sup-
ply, interface card for your XT/AT/386/486,
cables, and full documentation. Up to 4 boxes
may be attached to one CPU, for a total of up
to 64-channel expansion capacity. Prices
shown below are for standard 300/1200/2400
bps Hayes-compatible internal modems. We
also have 9600 bps V.32/V.42 MNP Class 5
modems available, call for prices.

GalactiBox (unpopulated) . . . ..... $ 1992
GalactiBox w/4 modems . ........ $ 2416
GalactiBox wi8 modems . . . ...... $ 2840
GalactiBox w/l6 modems . ....... $ 3688

Galacticomm, Inc. 4101 S.W. 47 Ave.
Suite 101, Fort Lauderdale, FL 33314
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...and that’s not all! For advanced applica-
tions, we also offer an X.25 dire¢t-connect
software option, a protected-modé develop-
ment toolkit, and special licensing arrange-
ments for up to 256 simultaneous users' And
don’t forget the smorgasbord of 3rd-party
add-ons available, such as The Major Data-
base from Galactic Innovations. Custom pro-
gramming and integration services arc also
available. Yoursystem can grow in powerand
sophistication, far into the future, with The
Major BBS.

Here’s How To Order:

Just dial (305) 583-5990 and say, “I'd like
to place an order!” We can generally ship your
order within 48 hours. We accept mlajor credit
cards, or we can ship C.O.D. Prices shown do

not include shipping or insurance.

For more information, you may either call
the main order number and ask for a sales
engineer, or dial (305) 583-7808 with your
modem (8-N-1) for a free demo of most of our
products. This demo system also contains an
online Shopping Mall with many of the 3rd-
party add-ons available for The Major BBS,
operated by the 3rd-party vendors themselves.

Give us a call today!

2 -
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EXPRESS

The Major BBS, Flash Protocol, and GalactiBox are trademarks of
Oﬂmm.hc.PC.PSIZ,XIAT and PC-DOS are trademarks of

Corp. Hayes is a trademark of Hayes
Microcomputer Products, Inc. The Major Database is a trademark of
Galactic Innovations, Inc. Twbo C and Tirbo C++ are trademarks of
Borland Intemational, Inc. MS-DOS and Microsolt C are trademarks of

Microsoft UPS is a rademark of United Parcel Service. FedEx is a
tradematk of Federal Express Corp. MNP is a trademark of Microcom, Inc.

*The C source code extensions are necessary, if
you wish to combine multiple extended Editions
together, or add 3rd-party software,! or develop
your own modifications. Prerequisites, in each
case, are the Standard Edition C source code, and
the corresponding extended Edmon

YGALACTICOMM

Modem: (305) 583-7808
Fax: (305) 583-7846
Voice: (305) 583-5990




IBM presents an otfer on a
ruly grand scale.

lines and birthdays, and to man-
age multiple schedules. Calendar
Creator Plus™ lets you create
customized calendars, Just for
fun. you can play on the
courses the pros play on with
PGA TOUR® Golf, And Lotus”
Magellan® ties all this free soft-
ware together, which helps
make it casy to install and use.

Now your IBM Authorized
Dealer has an offer that carries
a lot of weight. When you buy
selected IBM PS/2%s and an
operating svstem during our
“Grand Scale Sale,” hes
offering big rebates. over
$600 worth of free soft-
ware. even quick eredit and
deferred pavments¥

~ QUICK CREDIT,

The IBM credit card provides
quick eredit to all qualified buyers,
so vou can buya PS/2 without using
cash or any of vour own credit cards.

NO PAYMENTS UNTIL.
l*‘_l‘]BR_lu\ RY _|99|.

W hen you purchase vour
PS/2 with an IBM
eredit card vou
can walk away
from puynu-nis
until next vear.
printers like our : I,”) I,l‘”“
high-specd 1BV SCALES IN
. YOUR FAVOR.

LaserPrinter. - A7

. P U I vou want to take advan-
FREE SOFTWARE.

CASH REBATES.

Buy selected 1BM
Personal Svstem/2°%s,
including the
industrvs best-
selling iwrsunul
computer,
the Model 555\,
and vou could get up to $300
back. Buv any qualifving
model and vou
could also get up
to $150 in rebates
on seleeted

13M d('sl\lup

B R —data base. PFS:First Publisher? tage of all these great deals, see
Buy selected PS/2s, from a popular desktop publishing vour participating 1BM dealer
Model 25 to 655\, and vou’ll package. lets vou create top-quality - now. Offer expires January 15,
get over $600 worth of free soft- reports. newsletters and more. 1991. For the name of the nearest
ware designed to help increase With Quicken? rated Best of 1989 1BM dealer, call 1 800 232-2300.
vour productivity, For work by PC Magazine, vou'll save hours

.

at the office or at home, B of time and effort = HQW r(; y(iu 0
- | o .

theres LotusWorks. a | | WOI‘kSE managing vour s - gomgto doit.

powerful program that business and PS/2 it!

integrates spreadsheets, personal

graphies, communica- finances. To E—————

tions, word processing. keep track of PR S = ===
e & ' ATTTRIERE. S5

spell cheeking and a meetings. dead-

*Purchase ol an IBM PS/2 anda DOS, 0S/2° or AIX ™ 1BM operating system required Software value based on manufacturers suggested retall price O'fer imited tothe US A while supphies last See your IBM Authonzed Dealer for
detads I1BM, Personal System/2. PS{2 and 0S/2 are ang AlIX1s a of B Mactines Corpx PFS F ¢st Pubuisher 1s a trademark of Sottware Pubkstung Corp , Quicken, a registered
trademark of intut, C. r Creator Plus, a frademark of Power Up Software Corp . PGA TOUR, a registered trademark of PGA TOUR, INC , Lotus and Magehan. of Lotus D "t Corp € 1990 Corp
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To see all its advantages,

NEC PowerMate 886/3SE

Combining great power and speed with the enhanced compati-

bility of EISA architecture, the PowerMate® 386/33E is just what

“The Pomsdate I Saponrts Fedastry Crumpaiibin graphecs Cords 60 Gmoitys Pomsridsts NEC o0 CAC o megeiemd acemarnts of SEC Corporasmn
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CPU

Intel 386™ microprocessor

33 MHz processing speed
(zero wait states)

8 MHz compatibility mode
(1 wait state)

Optional Weitek WTL 3167
or Intel 387 math coprocessor

Calendar /clock (with battery backup)

MEMORY

4 MB or 8 MB (B0 ns)
memaory standard

Dedicated 32-bit high-speed
Concurrent Memory Bus
architecture (33 MHz)

Total high-speed memory
expandable to 32 MB

64 KB (20 ns) SRAM cache

INTERFACES

Parallel printer port

Two RS-232C serial ports

PS/2" -style mouse port
/2-style keyboard port

EXPANSION SLOTS

One 32-bit full-size memory slot

Five 8/16/32-bit ISA/EISA
full-size slots

One 8/16-bit full-size ISA slot

One 8/16-bit half-size ISA slot

STORA 0TS

Five 5%" half-height

Support for alternate two
full-height 5 %" and one
half-height configuration

KEYBOARD

101-key mechanical keyboard

Separate numeric and cursor

control pads

SYSTEM SECURITY
Power-on password
Keyboard password

Network password

System cover lock (optional)

SOFTWARE/NATIVE MODE

MS-DO

Windows™ 3

NEC-enhan * (optional)

SCO™ UNIX® S m V (optional)

NEC-enhanced EISA
configuration utility

DATA STORAGE
Floppy disk drives

5 ¥" form factor)
Hard disk drives
—100-MB 3 %" ESDI
{ Ims, 5%" form factor)
—118 MB 3 Csl
( <20ms 4" form factor)
ESDI ( < 18ms)
( < 18ms)
< 18ms)

Tape drives
—40 MB 5 %"
—150 MB high

host adaptor (optional)
—EISA bus mas pability
—support for 7 SCSI devices

you’ll need powerful specs.

—32-bit EISA bus interface
—33 MB/second burst rate
—scatter-gather transier
—SCSI command queuing
—auto configuration

ESDI control'er (optiomal)

NEC DISPLAY OPTIONS®
—MultiSync 2A
—MultiSync 3D
—MultiSync 4D
—MultiSync 5D

NEC GRAPHICS OPTIONS*
MultiSync® Graphics Engine™
—intelligent 50 MHz

TMS34010 processor
~VGA compatible (640x480,

16 colors)
—Super VGA (B00x600, 1€ colors)
—1024x768 (interlaced)
—1024x768 (non-interlaced)
—256-color version a=ailable

DIMENSIONS

Width: 21.2" (538 mm)
Depth: 17.7* (450 mm)
Height: 6.3* (160 mm)
Weight: 51 Ibs (23 kg)

OPERATING ENVIRONMENT
Temperature—50° to 95°F
Relative humidity

—20% to B0% (non-condensing)
Power supply

—universal 215V/230v

—auto sensing

—325 watt maximum rated output

Multi-med:ia. Presentation graphics. In short, for virtually any com-

W3 DOS 070 Micruoh are regaterad iratemans #ng Wdows 30 ® & irademen of 300 on0 397 Corporeaen

plex application requiring the ultimate in 386 computing, itls a

30O 8 8 uesman o The Sars Crar Opwwton UMIE @ 8 segessmsd Wademist of ATET

perfect fit. For more details, call 1-800-NEC-INFO.

MR ync 5 8 regutered Tadument 00 Graphecs £ng < © 5 WadbRen of NEC fechnanges I © IO NEC Technatoges Inc
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We'll point out the
grand vistas as well as
the intriguing side trips

t’s hard to believe that this is the

seventh annual IBM Special Edi-

tion. But IBM, its worthy competi-

tors, and third-party suppliers have
been such a force in this complex indus-
try that we are again offering a bonus
edition of BYTE to provide you with
some direction and guideposts along the
way.

You'll find an eclectic mix of articles
in this issue, ranging from general-inter-
est updates on important industry seg-
ments to more-detailed technical pieces
on a wide variety of topics.

And a wide variety it is. Just as the mi-
crocomputing industry’s boundaries are
expanding and overlapping—what with
DOS and its extensions, OS/2, Windows,
Unix, mountains of compatibles, new
microprocessors, networking, the Mac,
and other hardware and software con-
tenders—so, too, are the demands on
BYTE readers to understand the “big
picture.”

That’s why there’s such diversity in
this year’s IBM Special Edition, includ-
ing information on the Mac and micro-
to-mainframe communications.

The Big Picture

“IBM in the Nineties” is an overview of
where the IBM world is heading. This ar-
ticle touches on key issues that will influ-
ence the way we work.

If you are wallowing in system manu-
facturers’ endless claims about their
hardware being fastest, *“Benchmarks at
a Glance: 1990 is for you. The BYTE
benchmarks rank the top PCs, Macs, and
Unix platforms, using comprehensive,
unbiased testing from the pros in the
BYTE Lab.
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EDITORIAL B Gene Smarte

GUIDEPOSTS

With all the hoopla and volumes of
material being written about OS/2 and
Windows 3.0, just what are the crucial
differences to users? The graphical pre-
sentation of these two graphical user in-
terfaces found in “PC GUIs Go Head to
Head” makes it easy to compare their
approaches.

Although once completely isolated
from the IBM world, today the Mac fits
in quite nicely, part of the expanding
idea of communications among dissimi-
lar platforms. If you work with Macs and
PCs, the practical information providec
in “Stranger in a Strange Land” wil.
help you smooth out the data sharing.

And speaking of cooperative efforts,
we also have ‘“‘Making the Micro-to-
Mainframe Connection” and “Don’t
Worry, Use HLLAPI,” a language that
helps you work out shared processing
tasks among PCs and mainframes.
Along with those, **Adding Value tc
Your Data” delves into hardware and
software approaches for moving data.

Finally, our man in London, Colin
Barker, senior editor, surveys the Euro-
pean computing scene with particular
emphasis on IBM in *“Continental Com-
puting.” He concludes that things are
different from the U.S. when it comes to
computing perceptions and expectations
for both buyers and sellers.

Software Development

Microsoft’s OS/2 2.0 Software Develop-
ment Kit is going to affect future OS/2
software development that we’ll all use.
*“Programming 32-bit OS/2” digs deep
into this developing environment.

Maybe you need to run other operating
systems within an operating system?
“Creating Virtual PCs on the 386" by
Matt Trask shows you how to do that and
lots more. If you are curious about what
32-bit DOS means, Andrew Schulman'’s
“*DOS Unbound: Uses of Protected
Mode” is a hands-on C tutorial for pro-
ducing 32-bit protected-mode applica-
tions that run under our old friend, DOS!

Optical Report

Optical devices continue to climb onto
the microcomputing juggernaut. In *“Op-
tical Storage Primer,” find out about dif-
ferent devices and how they and the
available applications software per-
formed. Also, the tremendous potential
of digital video interactive is explored in
“Multimedia: DVI Arrives.”

Desktop Publishing and Printing
First-hand business experiences and a
desktop publishing wish list make up
*“Laying Out the Future,” which profiles
the state of DTP today. For the DTP of
the future, a deep look at color printing
technology, its capabilities, and its costs,
appears in *Color for the Desktop.”

Trends and Standards

In “Notebook PCs Set the Portable Stan-
dard,” you can find out where all this
miniaturization is taking us, and when
we will get there.

If you're interested in the world of
graphics, ‘‘Looking at the Graphical
User Interface” by Bill Nicholls covers
hardware, software, and GUIs for today
and tomorrow. Ever wonder why Struc-
tured Query Language hasn’t caught on?
Read about an emerging specification in
*“Data to the Desktop: The SQL Advan-
tage.”

SCSI contributes widely to device
compatibility. The latest incarnation
emerges in *“SCSI: The I/O Standard
Evolves,” along with a hint at SCSI-3.
*“DPMI: The DOS Protected Mode Inter-
face” is a revised Virtual Control Pro-
gram Interface that tries to provide
binary compatibility in software applica-
tions across many different platforms.

Despite the deserved attention to Win-
dows 3.0, another windowing scheme is
quietly growing in Unix-land and headed
our way: *“The Migration of the X Win-
dow System.”

—Gene Smarte
Special Projects Senior Editor
(BIX name “‘gsmarte’)




NOW YOUR SOFTWARE
CAN 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,
callusat (401) 351-2273. And put an end to your
worst nightmares. Automatically.
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RODUCING
THE 4860
MOTHERBOARD.

YOUR ULTIMATE
- BUILDING BLOCK.

The Dynamic Duo. The 4860 is an industry-first Mother-
Board that packs the power of the Intel 80486 CPU with the
Intel 80860 RISC processor (i486 + i860 = 4860). With it,

you can build mainframe power into PC's for
applications including CAD, LAN and desktop
publishing. Equally impressive, our 4860 pumps
up performance in your UNIX workstations.

A PC Revolution. In the PC environment,

the 4860 is a 486-based MotherBoard which
runs over 2 times faster than 386 computers.
It’s fully compatible with DOS, IBM's 0S/2,
Novell Netware and UNIX. What’s more,
Hauppauge’s 4860 supports up to 64 MBytes
of memory without a RAM expansion board!

RISC-Y Business. Thanks to the 4860's
symmetrical architecture, both the i486 and

the i860 processors can access the full range of memory, /0
system, and the 64-bit expansion bus. The result? Unprece-

dented dual processor performance.

You'll find that the i860 processor is ideal in graphics appli-
cations, performing up to 25 million floating-point operations
per second. That's more than 10 times faster than the 486
processor alone! There’s even an optional 64-bit frame

buffer card for ultra high-performance workstation graphics.
For UNIX Workstations, Too. The 4860 board makes
a great foundation for high-performance RISC workstations

that run advanced UNIX applications. Many
workstation vendors are choosing the i860
processor as a standardized vehicle for CAD and
simulation systems, and the 4860 is perfectly
compatible with these applications.

Technical Features: = 4 Megabytes of high
speed RAM expandable to 64 MBytes shared
between 1486 and i860 processors = Socket for
optional 128K static RAM cache module for

the 486 = Full size PC/AT form factor = Eight
EISA /0 slots = 64-bit expansion slot= 1 parallel,
2 serial ports.

The 4860 MotherBoard. Built with the world’s

highest performing microprocessors. So you can build the
world’s highest performing PC's and workstations.

Hauppauge Computer Works, Inc.

91 Cabot Court

Hauppauge, New York 11788
Toll Free: 1-800-443- 6284
In New York: 516-434-1600
In Europe: (49) 2161-17063

Hauppause!

Trademarks: IBM AT and 08/2: 1BM. Intel 386. 486 and i%60: Intel Corp. DOS and XENIX: Microsoft Corp. 4860 MotherBoard: Hauppauge Computer Sorks, In
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A great plot begins with a great idea. eastly translated through

Exchange your DXF™ flles with other CAD systems or insert designs
every phase of design with Generic CADD 5.0.

into desktop publishing programs to create technical illustrations.

sl

‘ —— SRR PR T mogwes !
. ~ — v 1 - -
= 'Y "

GUe

&4
+4

;
i
i
il

4 tered e

No matter the complexity. symbols keep your work flowing uninter

Need to fit a conventional design in a nonconventional space? Revise
rupted. Tap our professional libraries or create your own symbols.

and improvise in less time with Generic CADD's one-stop convenience.

GREAT

Ask any of over 250.000 users of Our latest version, Generic CADD 5.0,
Generic CADD They've discovered CADD  is just $395. It's a complete design and
that’s powerful withoutbeingcomplicated. drafting program backed by a support team
And professional without being pricey. that's drawing rave reviews.




A BEST SELLER
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Whether it's millimeters or miles. count on Generic CADD for
floating point precision at any scale.
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Generic CADD 5.0 supports pletters as well as dot matrix and
laser printers. including PostScript® printers.

Call us at 1-800-228-3601 for our free

full-color CADDalog* and portfolio of
CADD drawings.

You'll see every plot has a great ending.
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Deadline pressure is a thing of the past. Desigrs can be quickly
edited and annotated to produce final working drawings.

Any way you look at it. CADD is a natural tool for bringing clarity to
complex ideas and designs.

w8 " Generic

JAn Autodesk Company
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The 486 Champ

ot UL.THIS COMPJTER DESERVES YOUR ATTENTION."

SEPT. 11, 1990

iy PC MAGAZINE - SEPTEMEER 11, 1990

. .orobably has the best mix of supoort,
se-vice, and customer satisfaction pchizies of CAD WORKSTATIONS
all the computers in this review.'

PC MAGAZINE - July, 1990 All Tri-Cad Systems includs

‘Support Polizies - Excellert." i CaF e _3_86/:1.86
' processor, Naras 16" |
non-interlaced di<olay and 3

FLAasH CACHE 12 x 12 Dig-izer.
486/ 25 TRI-CAD PROFESSIONAL
$5295 325

Campete with Intel's 8486 CPU, 6<K RAM Cache,
4NB RAM, *.2MB Floppy, 1.44MB Floppy, 20Ct4B Hard
Dwive, 1024 x 768 SVGA Color Comrbo, Para kel & =
Serial Ports, ard 101 Keyboarc. $5495

TR-CAD ExP=R—

FLAsSH CACHE 425

$6495
O ﬁ 386,33
n the Septamber 17, 1990, 24 of $3695 UPGRADES:

the industry's hottest 486 powerhouses RENDITION Il/256 'V
went head to head for the honor of win- ¢ gete with Intel's 80386 CPU, 6¢k RaM Cache, $695

ning P Zine' itor' 4MB AN, 1.2MB Floppy, 1.44MB Roppy, z0IMB 5
g PC Magazine's coveted Editor's Hard Drive, 1024 x 768 SVGA Co or Conb, 20" HimacH MonToR

Choice Award. 7ri-Star Jelivared knock- Faral el & Serial Ports, and 101 Keyboarc. $995
out punches in sp2ed, p-ice and virtually " THOSE OF YOL WO

every other important zateJory. FLAsH CACHE WORK IN THE CAD

, ol ENVIRONMENT SHOULD
Once again the choice is -lear. If you 386/ 25 INQUIRE ABOUT ITS

or your company Jemands the most $2995 (TR-STAFR'S)

performance for the moey, the highest Bze. ) O el S BUNDLED SYSTEMS."
' g Carpete with Intel's P ache,
quality componerts ard unrivaled 486 ‘Mgpmu, 1.2MB Floppy, 1.44MB F oppy, 104MB IR

power, Tri-Star is more than the right Fard Drive, 1024 x 758 SVGA Coor Comte,
decisiET The o Iy o Paral el & Serial Ports, and 101 Keyboard.

$4695
TR-CAD ADVANCED
333

S

o~ QTRI'STAR
ALL FLAsH ZAcHE COMPUTER COMPU™ER CORPORATION

SYST=MS INCLUDE:

¢ 60 Day Money 3ack Suarantee o 2 ‘rear Warranty 1800.678-2799

Parts & Lator ¢ 12 ldonth TRW On- 5it2 Service 707 West Geneva, Tempe, Arizona 85282
¢ Lifetime Tcll-Free Technical Suozort Tech S.pport *.800.688-TECH
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Linking all the computers
at Chaos Manor
is a daunting task

think this is a first. Certainly I

don’t usually make shareware my

lead item, but this time it’s appro-

priate, since I usually look at some
aspect of the state of the art in the annual
IBM issue, and this is certainly state-of-
the-art shareware.

If you happened to see The Hunt for
Red October, you may have noticed a pe-
culiar display on the wall behind the ad-
miral: a Mercator world chart, with an
odd curved shape of light and shadow
splashed across it. It is, in fact, a clock,
and quite authentic; just about every se-
nior CIA officer has one. What it shows
is which areas of the world are in light
and darkness just at the moment. Natu-
rally, those responsible for controlling
the U.S. spy satellites find this inter-
esting.

The odd curved shape, representing
the parts of the world that are in sunlight,
changes over the course of the year, be-
ing concave southward when it’s summer
in the northern hemisphere, and concave
northward when the sun travels south.

There was a clock like this in the sci-
ence room of the Los Angeles Public Li-
brary. That clock was electromechani-
cal, and it workec by moving the Mer-
cator map on a coatinuous strip. I don’t
know how accurate it was. I always
wanted one, but I found that the cost was
higher than I cared to pay.

Now I have one, and it’s better than the
original.

Geoclock
Geoclock is a computer simulation of the
mechanical clock. I have seen only the
EGA and VGA versions, but I understand
there’s a CGA version as well. In EGA
it’s plain gorgeous, and I often put it up
on the 19-inch Electrohome monitor just
to have it as eye candy in the Great Hall.
The shareware version is plenty good
enough, but when you send in your $30
registration, you get a new version with a
whole raft of extrz features. Some, such
as city names, I don’t much care for, but

ILLUSTRATION: DOUG PAULIN © 1990
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most of that can be turned off. One warn-
ing: the program needs to be installed,
since it comes with compressed files;
but, unfortunately, it won’t install from
the B drive. It happens that I got 5%-inch
floppy disks, and the A drive of the Ze-
nith 386/33 that drives the Electrohome
monitor is a 3%-inch drive, so I had to
copy the 5%-inch floppy disks over to
3'%-inch floppy disks. That worked fine.

I’ll have a downloadable copy of the
shareware version in my BIX conference,
but my advice is not to bother with it;
send the $30 and be done with it. It's in-
conceivable that you won’t like this pro-
gram. The graphics are great; every
check I can make on the accuracy of the
sunlight shape indicates that the pro-
grammer has it spot on; and there’s even
a little circle to indicate the exact spot
that the sun is over at any given time.

Try Geoclock; you’ll like it. It defi-
nitely gets a User’s Choice Award. High-
ly recommended.
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High End and Low End

It’s understandable that most writers like
to talk about high-end stuff. I know I do,
because that’s where the fun is. My latest
toys are a Cheetah Gold 486, with a Per-
ceptive Solutions disk drive controller
and 15 megabytes of memory. It’s so
fast, it scares me. If that weren’t enough,
there’s the Premier 9000 and an Arche
Rival 33-MHz 386 system with a 300-
MB hard disk drive and a tape backup
unit. These machines rival anything on
the market, and they’re fun.

There’s a point to writing about high-
end equipment: we help drive the indus-
try. Brit Hume, in a recent essay, says
this is a conflict of interest. I don’t see it
that way; what possible conflict of inter-
est have I1? I don’t own high-tech stocks,
and I already have more computer equip-
ment than I need. More than I want.
Nearly more than I can endure. There’s
not room for much more. I can’t sell the

continued
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stuff, and returning it or giving it to
schools or institutions takes time away
from writing. What I can do is use it, de-
termine what I like and dislike, and tell
everyone in the hopes that the next mod-
els will be even easier to use. Today’s
Chaos Manor Dream Machine is tomor-
row’s mail-order special. I paid $12,000
in 1977 for Ezekial, my friend who hap-
pened to be a microcomputer; think what
that would buy today!

True, most of the PCs out there are not
ultrafast 386s, or even 386SX machines.
The number of XTs is steadily falling,
but there are a fair number of them left,
while the majority of PCs are 286 AT sys-
tems. However, nearly all the really neat
new software is designed for the 386 ma-
chines; if we’re to have an influence on
where the industry goes, we’ve little
choice on what to write about. The new
software may work on a 286, but it will
be slow and clunky.

Take Windows 3.0. This is pretty nif-
ty on a fast 386 with a big hard disk and
lots of extra memory. It’s acceptable (but
just barely) on a very fast 286. It’s im-
possible on a standard 286.

Then there’s Word for Windows. On

something like the 33-MHz Premier
9000 with Windows 3.0, Word for Win-
dows screams along. It has a different
philosophy from my current word pro-
cessor and more features than I have any
need for—my writing needs are pretty
simple—but some people need the ability
to print out text in fancy ways, while
others figure they may need to do that
some day. What Word for Windows will
not do is run acceptably on a 286—or, for
that matter, on a slow 386.

If you don't like Word, there’s Ami
Professional for Windows. It’s an excel-
lent word processor, with good feel, and
I like it; but, once again, you need a fast
386 and adequate memory to run it. Put
it on a clunky old 286, and I guarantee
you'll hate it.

Moreover, despite the number of older
and slower 286 machines out there,
there’s not going to be much in the way of
new software for them. Just about all the
development resources of the industry
and by far most of the talent are aimed at
software for the 386. Windows 3.0 has
attracted the largest single block of that
effort. Microsoft has come out with a
winner, and there’s a scramble to get on

the bandwagon. But you can’t write off
Quarterdeck, which makes both Desg-
view, which lets you do task switching
and some multitasking, and the QEMM-
386 memory management package,
which is in many ways superior to both
the Microsoft and Digital Research
memory managers.

Desqview is not a graphical user inter-
face; for that, Quarterdeck is working on
a version of the X Window System. I've
seen it at the company’s annual Desq-
view seminar, and it looks pretty good.
The company is shipping a toolkit for de-
velopers, but it won’t be out for a few
months. X was developed for Unix, but
Desqview X is a program that runs under
Desqview under DOS. However, I don’t
need a GUI, and some people don’t much
like them. I don’t find the DOS C: \
prompt all that intimidating, and I sus-
pect most of my readers don’t; and there
are plenty of programs being written for
plain old DOS. Just about all of them
work fine on a 386 running QEMM and
Desqview; in fact, that’s what I’'m using
as I write this. I like Windows 3.0 well
enough, but I find I’'m more productive

continued

This Should Go On Your Desk
for The Same Reasons It Goes

On The Road.

See us at COMDEX/Fall, Booth #N4438

Remember when sending a fax meant leaving
your desk? Or when faxing on the road was
almost impossible?

Those days are over. Introducing the
WorldPort 2496 ™ portable fax and data
modem.

Since it's external to your computer, it's easily
shared around the office. And since it's battery
powered and uses RJ11s or optional acoustic
couplers, it connects to public phones and
PBXs anywhere. Via Bell and CCITT standards
worldwide. It even sends and receives fax and

7 gs

data messages
unattended or
while you run
applications.

But best of all, from your desktop or laptop,
vou can instantly connect with practically
anyone anywhere who owns a fax or modem

Unless, of course, they've ventured out on the
road without one.

Call us today at 800-541-0345 (in New York,
516-261-0423) for more on the WorldPort line
and the dealer nearest you.

Touchbase Systems, Inc.
160 Laurel Avenue
Northport, NY 11768
(516) 261-0423

Fax (516) 754-3491

WorldPort 2496 15 a trademark of Touchbase Systems. Inc . © 1989 Touchbase Systems, In
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Finally, a fast, powerful text
editor that integrates your

ED ". favorite ]
programming
pPLUS

tools and uses
no memory!

wnlticodial deliniter)

Mouse support
Pull-down menus
Columnar blocks
1000 Level Undo
Regular Expressions
Small 70K, super fast
DOS, UNIX/XENIX, FlexOS
Also VEDIT $69, VEDIT Jr. $29

FREE Evaluation Copy
Call 1-800-45-VEDIT

The new VEDIT PLUS is the productivity
breakthrough programmers have been
looking for. Run not 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 anintegrated
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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when I'm running Desqview.

Desqview will also run many plain-
DOS programs on a 286. You don’t get
real multitasking on a 286, but then, you
don’t get very good multitasking on a
386 either. Multitasking DOS program
is somewhat better with Desqview than it
is with Windows 3.0, but neither is all
that great. On the other hand, most of
us don’t really want true multitasking.
What we want is rapid task switching,
and you can get fairly rapid task switch-
ing on a 286, particularly if you have a
fair amount of extended memory to swap
the programs in and out of. Desqview
will also swap to a RAM disk, or to your
hard disk.

SemiDisk

One way to update a 286 is to add mem-
ory. I've elsewhere discussed the differ-
ence between expanded memory, which
follows the EMS memory standard and
can be used by programs written to use it
(but only by them), and extended mem-
ory, which is extremely useful in a 386
but has limited utility in a 286. Desqview
can make use of extended memory as an
area into which it can swap programs,
and if you have a 286 machine with ex-
tended memory, this is a good thing to do
with that memory. You can also turn ex-
tended memory into a RAM disk.

The advantage of a RAM disk, espe-
cially on an older machine that is likely
to have a slow hard disk drive and an even
slower floppy disk drive, is that it is fast.
The problem with a RAM disk is that it’s
not really a disk, and thus isn’t perma-
nent: any power-down, including a mi-
nor power failure, will cause everything
in the RAM disk to go away.

There are a couple of ways out of that
dilemma. One, of course, is an uninter-
ruptable power supply; these are getting
cheaper every year, and they save not
only what’s on a RAM disk, but anything
you’re currently working on. I'm on rec-
ord as saying that anyone who does seri-
ous creative work on a computer is mad
not to have a UPS, but then I’'m known to
be a bit monomaniacal on the subject.

The other solution is SemiDisk from
SemiDisk Systems. Very longtime read-
ers will recall that I used to use SemiDisk
cards in Old Zeke, my S-100 computer.
SemiDisk’s great rival in S-100 times
was Bill Godbout’s M-Drive H, which
did much the same job. The difference
was that SemiDisk had a connection for
an external battery backup.

SemiDisk Systems has retained that
feature with its PCompatible cards.
What this means is that if you have a
power failure, you'll lose what’s in mem-
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ory, but, provided that your power is re-
stored within a matter of hours, you’ll be
able to save what's on the SemiDisk.

SemiDisk is fast, a lot faster than the
hard disk drives you’ll find on a 286 sys-
tem. It’s pretty speedy on a 386, too, but
there it’s up against much faster hard disk
drives. The SemiDisk can hold up to 8
MB and can transfer all that data in a few
seconds, one-half to one-quarter the time
required by a good hard disk drive. Of
course, a fast 386 system can turn ex-
tended memory into a RAM disk, so the
only real advantage of SemiDisk over ex-
tended memory on a 386 is the battery
backup.

What to Do?

A year ago, I advocated that 286 owners
try to sell their systems for as much as
they could get, and buy a 386. It’s too
late for that now. You can’t get much for
a 286 computer.

This year, my recommendation is that
you keep your old machine.

First, it may be good enough for a
while. There’s not a lot of new software
being written for it, and I predict that
you’ll get tired of hearing about all the
neat new stuff you won’t be able to play
with, but, in fact, a 286 AT with the soft-
ware available at present is more machine
than most of us had for the most critical
years of the computer revolution. It ain’t
all that fancy, but for a while it may well
be good enough.

Second, I don’t recommend that you
spend a lot upgrading it. Instead, save
that money for the 386 you’ll buy. Inci-
dentally, I have no strong advice on the
386 versus the 486; I don’t think there
will be any great differences except for
price. Think of the 486 as a combination
386/80387. Many think they don’t need
the 80387, but if you do any number
crunching at all—as in simulations, cel-
lular life experiments, playing with frac-
tals, CAD, or big spreadsheets—you’ll
definitely want a math chip.

Third, when you get your 386, use the
286 as a network server where you can
hang all your peripheral equipment.
Give it the CD-ROM, voice mail, a mo-
dem, a fax if you use a computer for fax,
a tape backup unit, and possibly even a
WORM (write once, read many times)
drive.

Here's how.

LANtastic

Artisoft’s LANTtastic is not the network

you need if you have to connect a number

of minicomputers, big workstations, and

suchlike. But it is more than adequate for
continued
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of 486 systems in general” (Personal Workstation,

For a Quote or to Order,
Call 800-223-6677

Y a \ : 415-342-9388

FAX 415-342-9380
Corporate P.O.s accepted

8/90 review of Tangent,Compaq,and AST).
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In Personal Workstation’s review, the Tangent 486/25 clearly outperformed both Compagand AST.
And Tangent was priced as much as 67% less! Get breathtaking graphics and unparalleled
hard disk performance. Plus a 30-day unconditional money-back guarantee, and a lifetime,

toll free technical support hotline. Call today, for this

and other Tangent review reprints, and for a quote g T AN GENT
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8 Mbytes of fast 32 bit memory.
Works in all Micro Channe
Fast LIM 4.0 driver included.

Provides extended and expanded memory.

Easy switchless installation.

Automatic configuration for DOS, 0S/2 or UNIX.
Risk free guarantee. Two year warranty.

IBM approved ID. Fast delivery.

From $299 to $1249 with 8 Megabytes.

PC Magazine “Hot Prospect” 1/16/90.

1™ computers.

Call today 617-273-1818 or 1-800-234-4CEC

Ce Capital Equipment Corp.
h# Burlington, MA. 01803

PS/2 and Micro Channet are trademarks of IBM

People like MKS Tools,
but they love ours .

The Berke

UNIX COMMAND

¢ 33 UNIX commands

with all System V and
BSD 4.3 options plus a
number of DOS-specific
enhancements

¢ Includes awk, cp, diff,

ech, ed, find, make, mv,
rm, sed, and sort

¢ Each utility is stand-

alone, uses video
attributes, and has a
built-in Help screen

¢ Demos available on our

ey Ultilities

FOR MS DOS

Order Now

800-942-0938

MasterCard or
VISA accepted

30-Day Money-back
Guarantee
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a surprising number of jobs. In particu-
lar, it’s plenty good enough to give you a
lot of use out of your old 286.

The simplest network involves only
two machines. Setting that up is fairly
simple. I say “fairly”; but do understand
that all network setups are more difficult
than you think they are, and even a sim-
ple two-station LANtastic network will
take you all afternoon before it’s done
satisfactorily.

Moreover, I strongly recommend that
before you begin work, you take an hour
or two off to read the LANtastic docu-
ments—not only the installation sec-
tions, but those on network management.
Mind you, [ understand that’s not how
you generally work. It’s not how [ work.
We have, in the past few years, become
accustomed to just mucking about when
it comes to new software and hardware;
we don’t need no stinking documents,
except as reference works when some-
thing goes wrong. Alas, that's exceed-
ingly unlikely to work here. Networks
are complicated.

That’s the bad news. The good news is
that if you’re diligent, LANtastic will
eventually work to give you some real
power capabilities; and once you under-
stand how it operates, it’s very easy to re-
configure the network.

Decisions

The first thing you must decide is wheth-
er you are going for speed or memory
savings. LANtastic comes in two flavors:
Ethernet, and the company’s older pro-
prietary twisted-pair system. (Twisted-
pair refers to the cable, which is actually
nine-wire cable terminating in DB-9 con-
nectors.) The decision is a nontrivial
one, involving quite different hardware
and software; while Ethernet LA Ntastic
looks to the user much the same as the
older LANtastic, the user interface is
about all the two have in common.

The advantages of Ethernet are speed
and a thin, standard, coaxial cable. Eth-
ernet communications are about five
times faster than twisted-pair. If you ac-
cess a remote system’s hard disk drive
via Ethernet, you may not notice that
you're working over a network at all.
With twisted-pair you might, depending
on the disk speeds you’re used to.

The advantage of twisted-pair is mem-
ory savings: the twisted-pair LANtastic
network software is installed in dual-
ported RAM and runs on a Z180, which
are both right on the network board.

BBS or on disk

POWER TOOLS FOR POWER USERS '

215 Berkeley Place, Brooklyn, New York 11217
Voice: 718:398-:3838 BBS: 718:638:2239

_— 4
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Ethernet software must be installed as a
TSR program in your computer, where it

Requires 256K and DOS 3.0 or higher. eats 16K byles of memory.

A hard disk Is recommended .
continued
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Unchartable Performance

Sun workstations...move over.
The Micronics 80486-33 EISA board 1s here.

 Landmark 148+
e 14 MIPS
 64MB On-board

SIMM Capacity

Fast. Micronics’ 486 system
board is designed for true 33MHz
operation. The

Micronics design also supports
both the 80486 CPU burst mode
and EISA burst mode for maxi-
mum CPU performance. It has
write-through cache, which is es-
sential for EISA bus

architecture where DMA is
frequently used. The write-
through cache continually

updates both cache memory and Solid. The 80486-33 EISA Micronics offers a complete
RAM memory so that after a features 8 expansion slots with 6 line of advanced quality
DMA operation, the cache EISA bus master slots, all of engineered 80386 and 80486
memory is always validated. which allow for seamless system boards.

Powerful. Performing with  integration of 16-bit and 8-bit
32-bit processing power, the AT/ISA 1/O cards. Additionally,
Micronics 80486-33 EISA you’ll have no more worries
“machine” provides RISC-like when your memory needs == s
performance in a CISC intensify. The 80486-33 EISA Watch us run |
architecture. An ideal platform  provides over ten various \ Landmark off the scale. |

for UNIX/XENIX time sharing  memory capacity choices from |
systems, high performance CAD/ to 64MB on-board! These

CAE and file servers. The 80486  memory configurations utilize MICRNICS

EISA is also perfect for OS-2 256K, IMB or 4MB SIMM cowrurers iwc
Presentation Manager and X- memory concurrently o e g N

Windows applications.
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Now, slow and fast are relative: the
twisted-pair network can run at over |
megabit per second. It is faster than mo-
dem communications. It is faster than
CD-ROM or WORM drives. It’s about as
fast as some of the older hard disk drives
in 286 machines. Thus, if your intention
is to use LA Ntastic to network CD-ROM
and WORM drives, and you don’t care
that remote hard disk drive access might
be a bit slower, you will probably want
the twisted-pair arrangement, which will

save you 16K bytes in each of the ma-
chines you use it in.

IRQ, Anyone?
LANTtastic boards are well designed, but
they come set up wrong.

PCompatible machines are “interrupt-
driven,”” meaning that any device—key-
board, hard disk drive, communications
ports, floppy disk drive—that has a task
to perform must first get the computer’s
attention. That is done by interrupts.

BY HAND. OR BY NOON.

Announcing Flow Charting™ 3

Now, even complex flowcharts that
once took days to perfect can be presentation-
perfect—in no time!

Quick tomaster and a snap to 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, for a
“live;’ interactive demo disk, call:

800-525-0082, ext.BY35.

International: 408-778-6557, ext. BY35

Works on IBM & 100% compatible PC’s, supports CGA/EGA/VGA and over 150 dot matrix and taser 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

1BMis a regi d k of International Busi Machi

PATTON & PATTON

Software Corporation

Excellence in charting the flow of ideas!

C
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What’s important here is that each de-
vice—including LANtastic—must have
its own unique hardware interrupt chan-
nel, called IRQ (for interrupt request).
This is a physical channel on the bus, and
it connects to computer boards, such as
disk drive controllers, through the bus
connector. Original PC (and XT) com-
puters made use of, I think, six IRQ
channels, and no more than that were
carried on the old 8088 bus.

However, when the AT came along,
the bus was extended, and additional
IRQs were made available. Alas, most
hardware boards still make use of only
the original group, and that crowds
things a lot. However, some companies
have got smart and added the capability
to use additional IRQs. LA Ntastic is one
of these: the company has physically con-
nected IRQ 7, 10, and 15, as well as the
original group. Which IRQ your board
uses is set by a jumper on the LA Ntastic
card. Unfortunately, the factory setting
is IRQ 3, which is recognized by DOS as
the COM2 interrupt. Thus, if you want to
have more than one serial port on your
machine—as in 2 modem and a serial
mouse—you can’t use IRQ 3. Fortunate-
ly, it’s easy enough to set the board to use
IRQ 10, which is what we’ve done.

Next, if you’re using LA Ntastic to net-
work a remote system hung with periph-
erals like CD-ROMs, WORM drives,
and Bernoulli Boxes, it’s likely that the
LAN:tastic 1/0 port address will have to
be changed, because two devices cannot
use the same /0O port address settings.
The factory default setting is 300 hexa-
decimal, but there’s a provision for set-
ting it to 320h, 340h, or 360h.

I now have a dilemma: for some read-
ers, the above is old hat and boring. For
others, it’s incomprehensible; worse,
while the Artisoft manual is remarkably
clear in explaining how to set the IRQ
and I/0 port address, it has almost noth-
ing to say about why you'd want to do
that. My dilemma is that if I go into a
long explanation, I'll lose two-thirds of
my readers, and [ hate it when that hap-
pens. Thus, a blanket statement: have
faith. Even if all the above means very
little to you, you can set up a LANtastic
network. Just be prepared to spend a day
at it, and understand that there’ll be a lot
of trial and error.

On that score: before you start, make
up a “panic” floppy boot disk for your
machine. Get it right, so that your system
comes up recognizing all your periph-
erals. Test it. Now make a copy of that
floppy disk, and use that copy to experi-
ment with changes in CONFIG.SYS and

continued



Everything You Ever Wanted In UNIX.
And Less. 99995

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
the BM-PC/AT Operation's

LESS :
and compatible XENIX 286,

IS MORE! 2860r386  Version 232
besed machines.
No. of Manuals 1 8 |
No. of Disks 4 21
Kemel Size 64K 198K
Install Time 20-30min.  3-4 hours

Suggested Disk Space 10meg  30meg

Min. Memory Required 640K  1-2meg
Performance* 38.7sec  100.3sec
Price $99.95 $1495.00

*Byte Exed benchmark, 1000 iterations on 20 MHZ 386.

Hardware requirements: 1.2 meg 5V4” or 1.4 3V2° floppy, and
hard disk. 1 device driver available soon. not run on
Microchannel machines.

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 UUCB, 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.
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
protessional 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
phcne 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!
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Company

60 Revere Drive

Northbrook, IL 60062
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AUTOEXEC.BAT. It will take longer for
your machine to boot up those experi-
ments from a floppy disk, but you won’t
be worried that you’ve done something
awful to your machine—and you will
worry about that. Installing a network
takes patience, great gobs of patience.
And when you’ve locked up your system
so thoroughly that only complete power-
down will restore it to life, the rule is,
Don’t Panic.

Workstations and Servers
LANTtastic is a “peer”” network, but that
doesn’t mean that every machine in the
network is equal. What “peer network”
means is that any node on the network
can be either a workstation or a server.
Moreover, that status can be changed at
any time. For the network to operate, at
least one machine must be designated as
a server, but it doesn’t matter which one
it is. Moreover, the server needn’t be
confined to being just a server, although
in my own network it is.

What distinguishes a workstation from
a server is that a server makes designated
assets available to the network, while a
workstation does not. Thus, a worksta-

tion may send to or take files from any
device, including the hard disk, of a suit-
ably configured server, but the server
can neither send to nor access files of that
workstation. This can have important se-
curity implications for businesses. In my
own case, for example, I can set up the
network so that I can send files to my
children’s machine, but no one can ac-
cess my machine from theirs. Even more
important for our present discussion,
though, is that the workstation isn’t run-
ning as much memory-resident network
software as the server, and better yet,
every bit of the workstation software can
(on a 386) be stuffed up into high mem-
ory, either with QEMM.SYS, LOAD-
HI.SYS for running with Desqview, or
HIMEM.SYS for running with Win-
dows.

Thus, what I have is Big Cheetah set
up as a work station, networked to the Ze-
nith 386/25 as a server. The Zenith has a
150-MB hard disk drive, which I can use
to store files, and as a place for backing
up anything I write on the Cheetah. It has
a pair of daisy-chained Denon CD-ROM
drives, both completely accessible over
the network. There’s no reason why -

can’t add other peripherals, like a scan-
ner, a Bernoulli Box, and a Complete PC
Phone System, all available over the net-
work, and none of them taking up mem-
ory in the primary machine.

Setting Things Up

I don’t have room to describe everything
I had to do to get the network working.
Devices conflict with each other and
with the network. Desqview (which I run
only on the Cheetah workstation, not on
the Zenith server) adds complications;
so does Windows. Seemingly minor
changes have crashed the system, leaving
me totally baffled for an hour as I tried to
figure out why. A complete account of
my experiences would fill this column
and more.

I can assure you that it’s worth it. You
can, given time and patience, set up a
bulletproof network. The results are well
worth the effort, because you’ll end up
with much larger windows—Desqview or
Windows 3.0—while still having access
to CD-ROM and other memory-eating
peripherals. I won’t pretend that getting
there won’t be a frustrating experience.

continued
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With that caution, here are some tips
and principles.

First, please make sure that you have
*“panic” boot-up floppy disks for each
machine that you’ll be working with.
Moreover, as you learn how to make
things work, make updated boot floppy
disks, but keep a copy of whatever
worked last. There's nothing so frustrat-
ing as having to go back three steps be-

irst,
make sure you have
“panic” boot-up floppy
disks for each machine
that you'll be working
with. Second, proceed
systematically.

cause you forgot how you made some-
thing work.

Second, be sure to proceed systemati-
cally. When I was in the aerospace indus-
try, I acquired a hefty reputation as a
troubleshooter, even though much of the
time I was working with technology I
didn’t understand very well. My secret
was whatI called *the relentless applica-
tion of logic.” I never assumed anything
was working until I’d tested it, and if I
ran into trouble, I'd go back to a config-
uration that worked and add features until
it failed; that way, I knew precisely what
had caused the problem. From there, it
was no great trick to find a solution.

My advice for setting up a network is
to do much the same thing: reduce both
computers to bare bones, and get the net-
work working between them. Then add
assets to the server, and fancy stuff like
QEMM and Desqview to the worksta-
tion. When something crashes—and it
will—go back a step and proceed a dif-
ferent way. Make use of Quarterdeck’s
Manifest, or System Sleuth, to look at
what is going on in system memory.
Eventually, you'll figure itall out. Many
have. Retiring Science Fiction Writers of
America president Greg Bear knows al-
most nothing about computers, but he
was willing to experiment until he got
things right. He now uses Microsoft
Bookshelf inside WordPerfect 5.0, and
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he loves it. Have faith.

Finally, if you're connecting up CD-
ROM assets, you should read the entire
CD-ROM section in the LA Ntastic man-
ual. Even then, the manual won't make it
clear that you do nor need to run any CD-
ROM software whatsoever—including
MSCDEX.EXE—in the workstation.
The only machine that is required to run
MSCDEX is the server on which the CD-
ROM is located. You must tell the net-
work software (on the server) that the as-
set in question is a CD-ROM; if you
don’t, there’s no way it will work. How
to do this is explained in the manual, but
not very well.

NetWORM

One thing that doesn’t work very well
over the network is the Maximum Stor-
age WORM drive.

The first big problem is getting the
WORM drive to work with the Denon
CD-ROM drives. That can be done, but
since the DENON drives are true SCSI,
while the Maximum Storage WORM s
“almost scuzzy,” it's a bit tricky ad-
dressing each properly. That, however,
is 2 minor detail. LANtastic and the
Maximum Storage WORM drive won't
work together even if the WORM drive is
the only asseton the server.

When you setup a LA Ntastic network,
you use the network manager software to
tell the server what devices it will make
available to remote workstations. That’s
when you tell the system if the asset is a
CD-ROM. Of course, a WORM isn’t a
CD-ROM, so in my firstattempt I didn’t
describe it as one.

The network appeared to work fine.
The WORM worked fine when accessed
on its own machine. The network soft-
ware at the workstation told me I could
access all the assets on the server, and I
could, all but one; but when I asked for a
directory of files on the WORM drive, I
got nonsense. I then went back to the net-
work manager software and designated
the WORM as a CD-ROM; the next time
Itried to get a WORM directory from the
workstation, I still got garbage, although
not as unintelligible as before. Frustrat-
ingly, italmost worked.

Almost isn’t good enough. As I under-
stand it, Artisoft and Maximum Storage
are working together to correct the diffi-
culty, but so far they haven’t done it.
However, 1 do have a way to use the
WORM drive on the network. Alas, it’s a
kludge.

Recall that the WORM drive works
fine when run from the machine that it’s
on. That is, if I bring the Premier 9000

continued
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with its APX-5200 WORM drive into the
network as a server, the Premier doesn’t
lose the WORM drive. Thus, if I run
server software on Big Cheetah, making
his hard disk drive accessible by the Pre-
mier, I can then walk over to the Premier
9000 and from there send files from the
WORM to the Cheetah and copy files
from the Cheetah to the WORM. Big
Cheetah cannot find the Premier’s
WORM, but the Premier can. I hope
that’s all clear. If not, read it again, be-
cause the next step is where the real
kludge comes in.

The Network Eye

Artisoft has another program, Network
Eye, that works across LANtastic, and
apparently any other network, to let you
control one computer from another. That
sounds simpler than it is, or at least I
found myself confused when I first
thought about it.

Let’s drop back a step. Suppose I log
onto the network, using Big Cheetah as a
workstation, and through the network in-
voke Geoclock, which is on the Zenith’s
hard disk drive but not on Big Cheetah’s.

work; the network software accesses the
Zenith’s hard disk drive; and the Geo-
clock file is peeled off the Zenith’s disk
and brought into Big Cheetah, which
runs it. Take another example: suppose I
access MicroProse Railroad Tycoon
across the network. Once again, the
workstation is running the program; but
this time, since Railroad Tycoon needs
continuous access to disk files, from time
to time the workstation will ask the net-
work, and the network will ask the serv-
er, for disk information. Since the server
has to provide that disk access, there’s a
sense in which the server is being re-
motely controlled; but the important
thing to remember is that the only control
you have over the remote machine is to
order it to access its various assets. You
can’t tell it to run a particular program.
With Network Eye, you can tell the re-
mote machine to run another program.
A second point of confusion: Network
Eye designates machines as masters and
slaves, and these terms have nothing to
do with whether a machine is a worksta-
tion or a server. Thus, a server machine
can be a master, and through Network

tion. A server can’t demand files from a
workstation, but a server that’s desig-
nated as a master can order the worksta-
tion to send files that the server could not
itself access.

Sounds like Big Brother, doesn’t it?
Actually, a machine cannot become a
slave without its own permission; you
cannot remotely order a machine to run
the slave software. That task must be
done from the machine’s own keyboard.
Moreover, when you configure LANtas-
tic and Network Eye, you can set up pass-
words for either or both (i.e., the pass-
word for logging onto the network may
be one thing, and that for accessing a
slave machine may be another).

Thus, the kludge: I bring up the Pre-
mier with the WORM drive and other
peripherals and run the LANtastic soft-
ware—for remote WORM access, it
doesn’t matter whether as workstation or
server. The Premier also runs Network
Eye and designates itself as a slave. Now
I set up Big Cheetah as a LANutastic
server and run the Network Eye master
program. Then, as master, I access the
Premier and tell it to do whatever I want

Big Cheetah reaches out through the net-  Eye, that server can control a worksta- continued
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We slash interface
development time.
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C-PROGRAMMERS:

See for yourself how
Vermont Views ™
can help you create
user interfaces
the easy way.

If you want to start saving a tre-
mendous amount of time and
effort, call for your free Vermont
Views demo
kit and put us
to the test.
Vermont Views
is a powerful,
menu - driven
screen design-
er that comes
with a C li-
brary of over
550 functions. Which means you
can create user interfaces in just
a fraction of the time it takes to
write the code yourself!

Why try to reinvent the
wheel when Vermont Views lets
you interactively create pull-down
menus, window-based data-entry
forms (with tickertape and memo
fields), scrollable form regions,
choice lists, context sensitive
help, and a host of other interface
objects.

Vermont Views combines the
convenience of a fourth genera-
tion language with the power,
flexibility, and blinding execution
speed of native C code.

Turn your prototype
into the application.
Let's face it. With most systems,
you have to throw away your proto-
type when coding begins. Which
means you waste precious time
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and effort. With Vermont Views,
things are a lot different. In fact,
the prototype actually becomes
the application. So menus and
data-entry forms are usable in the
final application without change.
Names of functions for retrieving,
processing, and storing data
can all be specified as the proto-
type is created. And that'’s just
for starters.

Here’s a truly
universal solution.
When you create an inter-
face with Vermont Views,
you can port it among
PC-DOS, 0S/2, UNIX,
XENIX, and VMS.

Vermont Views can be
used with any database
that has a C-language in-
terface (most do), and will create
interfaces for any roman-based
language. Our form-locking ver-
sion lets you develop quickly and
safely on networks and multi-
user operating systems, too.

If you need DOS graphics in
your applications, we also have
the answer. Vermont Views™
GraphEx allows all Vermont
Views' windows, menus, and
forms to work in CGA, EGA, VGA,
and Hercules graphics modes.
So you can use your
favorite graphics package
to create charts, graphs.
and other images to enhance
text displays.

A Vermont
Epbay Creative
[Akal Software

Pinnacle Meadows,
Richford, VT 05476
Phone: (802) 848-7731
FAX: (802) 848-3502

WE GUARANTEE
YOUR SATISFACTION.
FOREVER.

Were so sure youll
love Vermont Views that
we make this iron-clad,
money-back guarantee. If
youre ever dissatisfied
with Vermont Views, for
any reason, return it for a
prompt, no-questions-
asked refund. (All you
have to do is certify that
you haven't incorporated
our code into any ap-
plication.)
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Call foryour FREE
demo Kkit!

800-848-1248

(Please mention “Offer 073")

Don't take our word for it. Put
Vermont Views to the test by
calling for your personal, free
demonstration kit. Or fax us at
{802) 848-3502.
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done with the WORM. Since Big Chee-
tah is at the moment a server, the Pre-
mier can access Cheetah’s disk; but
while Cheetah can’t access the Premier’s
WORM, the Premier can, and thus can
send and receive from it. Except, of
course, I'm using Network Eye to have
the Cheetah tell the Premier what to
make the Cheetah send and receive.

If you read that about three times, it

ystat
has become the
standard statistics tool
for everything from
law-enforcement
agencies to economics
shops to psychology
labs.

will make sense.

As I said, it’s a kludge, and not one I
like; but it does illustrate the power of
LAN:tastic and Network Eye.

The bottom line is that with LA Ntas-
tic, you can use your old machine to add
significantly to the power of your new
machine.

Systat
Back in 1986, I got a letter from Leland
Wilkinson of the Department of Psychol-
ogy at the University of Illinois at Chi-
cago. It accompanied a copy of Systat for
the IBM PC. I set letter and program
aside to be looked at later, and they fell
into the chaos stream and disappeared
from view. Then a couple of weeks ago, I
was talking with Milt Stevens, who co-
chaired the First Annual Space Develop-
ment Conference with me many years
ago. Milt works for the L.A. Police De-
partment as a civilian analyst. “Well,”
he told me, “‘your microcomputers are fi-
nally having an effect on law enforce-
ment. We’re getting some PC compat-
ibles in, and I've been learning Systat.
Got some other people in the department
looking at it, too.”

I nodded sagely, and I dimly remem-
bered that I had a copy of Systat some-
where, and I ought to look at it. In fact, it

BY T E 1BM Special Edition

wasn't hard to find, since it had gravitat-
ed to a high shelf in (nearly) plain view.
It was also easy to see why this program
has become the standard statistics tool
for everything from law-enforcement
agencies to economics shops to psycholo-
gy labs. Even in the version I have, Systat
is fast, accurate, and relatively simple to
use. More than that, it's complete: it in-
cludes everything from the simplest pos-
sible statistics to factor analysis with ro-
tations, stationary time series, cluster
analysis, and a whole raft of stuff [ would
have lusted for back in the days when I
ran an operations research shop.

The manual is complete, too: it varies
in approach from simple conversational
to academic with references and foot-
notes, but in all cases the approach is to
get you to use the stuff and see what hap-
pens. I can see why Stevens and his asso-
ciates find this package attractive. It's
powerful enough to do anything they're
likely to need, but well enough explained
to let you, with effort, learn complex sta-
tistical analysis. I must say I found the
manual a better course on the subject
than some of the ones I took as a graduate
student.

Wilkinson’s letter from 1986 was in-
teresting: he tells me that the original
Systat was written on a CompuPro CP/M
system remarkably similar to Old Zeke.
He also asks that I not quote him, be-
cause many nonstatistician customers are
frightened away when they discover that
Systat was largely written by one person,
while *a CP/M heritage can be a handi-
cap.” Now it can be told, since Systat has
become darned near the standard in both
academia and the business world. This is
one I should have written about long ago.
If you need a statistics package, the 1986
version I have here will more than do;
I’m sure that it has been much improved
since.

Short Shrift for Three Models
It’s always a dilemma: I'm running out of
space, and there’s a huge stack of nifty
stuff 1 want to tell people about. Now
what? If I give it a brief paragraph, it
looks as if I am slighting it, but it’s worse
if I don’t mention it at all. Therefore, as-
sume that I wish I could have written
more about everything in this section.
First, CellMaster from Sintar Soft-
ware is an instructive game that lets you
set up cellular automata on your PC.
Ever wonder what would happen in Con-
way’s Game of Life if you could change
one of the rules? This will let you do it.
Simulate electronic circuits. Invent arti-
ficial life forms. It’s not as addicting as
continued



HeresHow We Protect
Your Software And ProfitsBetter.

... the world how we protect your hard work.
But thea, 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-Seine FRANCE  Tel: 33-1-47-38-21-21 Fax: 33-1-46-24-76-91
For distributors in:

* BELGIUM/NETHERLANDS. E2S (091 21 11 17) « SPAIN, ( 343 237 3105)

* IRELAND, TMC (021 87 37 11) » GERMANY, Microphar Deutschland (06223 737 30)

« PORTUGAL, HCR (1 56 18 65) * UNITED KINGDOM, Clearsoft (091-3789393)
« SWITZERLAND, SAFE (024 21 53 86) * ITALY, Siosistemi (030 24 21 074)

FOR A DEMONSTRATION PACKAGE OR ADDITIONAL % a7
INFORMATION, PLEASE WRITE OR CALL.

For Europe Circle 155 on Reader Service Card

WEell Never Iell...

The Products That Protect Your Revenues
» PROTECH KEY
Identically reproduced packages.
» MEMORY KEY
MACINTOSH MEMORY KEY
NEC MEMORY KEY
Active protection, modula- 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.

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

of Apple Computer. Inc
of NEC ation Systems, Inc.

*NEC is a reg

For Americas & Pacific Circle 156 on Reader Service Card



CHAOS MANOR

ITEMS DISCUSSED

CellMaster ............................ $45
Sintar Software
1001 Fourth Ave., Suite 3200
| Seattle, WA 98154
(206) 625-1213
Inquiry 110S.

Crescent QuickPak
Professional Library
| (QuickBASIC version) ............. $169
Crescent Software
32 Seventy Acres
West Redding. CT 06896
(203) 438-5300
Inquiry 1106.

Desktop Molecular Modeler ..... $495
Oxford Electronic Publishing
Oxford University Press
200 Madison Ave.
New York, NY 10016
(212) 679-7300
or
Oxford Electronic Publishing
Oxford University Press
| Walton St.
Oxford OX2 6DP, UK
011-44-865-56767
Inquiry 1107.

DOS Systat 5.0 ...................... $895
| Systat

1800 Sherman Ave., Suite 801

Evanston, IL 60201

(708) 864-5670

Inquiry 1108.

MicroProse Railroad Tycoon, but you'll
learn more. Recommended.

Next up the scale is the Olmsted Brain
Simulation Series. This is an odd but in-
teresting software simulation of multi-
valued logic and neural networks that
will let you build and manipulate simple
brain models. Your first impression of
this package is that it’s a bit disorga-
nized. Then, on reflection, you realize
that the subject matter itself is disorga-
nized. It’s strictly for learning purposes,
but there’s a lot here worth learning. I
enjoyed fooling around with it, and I
learned something about brain models
and multivalued logic.

Finally, we have a full-fledged profes-
sional program, Desktop Molecular
Modeler from Oxford University Press.
This program is largely for chemists,
student and professional, and it runs on
CGA and better PCompatible systems.
You use it to build molecules on-screen,
atom by atom: the program makes the at-
oms available. Once you have a mol-

32 Fall199%0 -

Geoclock 4.2

5%-inch floppy disk ................ $30
3%2-inch floppy disk ................ $35
Geoclock

2218 North Tuckahoe St.
Arlington, VA 22205
(703) 241-7980 (BBS)
Inquiry 1109.

LANtastic LAN
2-Mbps Starter Kit ....$525 (2 nodes)
10-Mbps Ethernet Starter

Kit....o $725 (2 nodes)
2-Mbps Adapter Card ............. $249
10-Mbps Adapter Card ........... $349
Network Eye ......................... $295
Artisoft

Artisoft Plaza

575 East River Rd.
Tucson, AZ 85704
(602) 293-6363
Inquiry 1110.

ecule, you may validate its possibility
and save it, or optionally output your
molecule on a Hewlett-Packard plotter.
Rotate and rescale, substitute different
kinds of atoms, create new bonds, or
alter bond lengths; what you have here is
a sort of ultimate Tinkertoy set for play-
ing with chemical models. It’s not as
much fun as my old chemistry set was,
but it's a lot safer.

Winding Down
I'd meant to say some good words about
Crescent Software’s QuickPak Profes-
sional Library of routines, which you can
graft into Microsoft QuickBASIC pro-
grams. This kit has saved me many hours
of time. No one ever describes the com-
pany’s software as being for amateurs;
but while QuickPak Professional Library
lives up to its name, it has certainly made
life a lot easier for this amateur pro-
grammer.

I also need to talk about both Willow
and US Video boards, which let you com-

B Y T E IBM Special Edition

Olmsted Brain Simulation Series
Generic Reticular Formation .. ... $35

Generic Tectum...................... $50
MVL Expert System ............... $150
MVLTalk.........cooooooeiiiin $100
MVL Template-1 .................... $75
MVL Template-2 ................... $125

Olmsted Brain Simulation Software
411 Briargrove St.

Slidell, LA 70458

(504) 649-7174

Inquiry 1111.

SemiDisk Blue Flame 11
I-MBo $420
2MB.. $590
3-MIB s ssciss omsis Beobamiapli b s chp s $803
4MB..........oo $1015
SAMB i haiiassiia a i dia srmiia it $1185
6MB.. ... $1355
T=-MB nas a3 nsins i3a1 Fokins dgonsa $1525
8-MB ivussscassinmis smiiarsiannis $1695

SemiDisk Systems

Box GG

Beaverton, OR 97075
(503) 626-3104
Inquiry 1112.

Video ChalkBoard ................. $225
Video Titler EGA and VGA ...... $495
Entropy Engineering

12317 Village Square Terrace,

Suite 202

Rockville, MD 20852

(301) 770-6886

Inquiry 1113.

bine video images (as from a camcorder)
with what comes out of a computer pro-
gram; and the Video ChalkBoard and
Video Titler programs from Entropy En-
gineering, which mix in titles and free-
hand drawings.

It has been a good year for microcom-
puters. Next year may be even better:
maybe we'll get software that can chal-
lenge the new capabilities of our hard-
ware. We'll see. @

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.”’



CRRRY =T M Worls Fist & Origira

Book-Size Desktop Computer

SAVES YOUR ENVIRONMENT

Good

Wt. (Monitor CPU, Keyboard) 59 Ib.

BETTER

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

CARRY-l 8088 CARRY-I 80286

10MHZ XT/AMI BIOS /256K RAM expandable to 640k/One to two 12MHZ, 0 Wait State AT/AMI BIOS with Diagnostic/1MB RAM/20MB, 40MB HDD
720KB 3.5"° FDD/ Serial/Parallel/Game/CGA/MGA/Standard keyboard optional/One to two 1.44MB 3.5"' FDD/2 Serial/1 Paraliel/CGA/MGA/Standard
connector/16Watt Power adapter keyboard connector/30Watt Power adapter

Dimension: 240mm x 185mm x 45mm Waeight: 1.9kg Dimension: 240mm x 185mm x 45mm Weight: 2.1kg

CARRY-I KEYBOARD CARRY-I MONITOR

82 Key/XT-AT Autoswitch 9", Dual Frequency Weight: 3.4kg

Dimension: 310mm x 145 m x 27mm Weight: 0.7kg
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The Joneses.

comes to speed, pure and simple, main- instead of the “write-through” technologies used

MMM {rames are no longer the main attraction.  in most PC’s. The write-back cache was developed
Introducing the Everex STEP 486/33 [ .. ..., womomemeneemws |1 fOr mainframes. Everex was the

and STEP 486/25. Along with the STEP | | pioneer in developing it for the PC.

Check out the benchmarks. When it AMMA uses “write-back” cache technology

486is, they give you desktop perform- N 2 And in doing so, opened a whole new

ance that was previously unheard of. | ouse e cnd | cimension in desktop performance.
There are two reasons. The first, of course, is With AMMA you can write directly to the

the 486™chip. The other is AMMAY Everex’s STEP 486’s cache in nearly all cases. With write-

proprietary Advanced Memory Management through techniques, on the other hand, you lose

Architecture. most of the performance benefit of the cache.

*Inquiries from outside the USS. call 415-498-1111. EVER for EXcelience it a registered trademark and Everex, STER, STEP 486is. AMMA and PDS are trademarks of Everex Systems. Inc. 486 is a trademark of Intel Corp



And how to keep up
with them.

That’s because write-through forces you to write
to main memory much more often. And main
memory is slower than the cache.

This is especially important in 486 computing,
where the CPU performs as many as four times the
write operations as in 386. Which makes AMMA’s
write-back architecture, combined with the 486’
embedded cache, a powerful combination indeed.

But the STEP 486 machines give you more
than just speed. They come with Programmable
Drive Select. If your drive isn’t listed on the set-

up table, PDS™ lets you custom-configure the BIOS.
It’s good for virtually any hard drive.

What’s more, all STEP systems come with a one-
year extendable warranty and a one year renéwable
on-site service contract that also covers all Everex
peripherals in the system.

To find out more, call 1-800-334-4552* for the
name of your nearest Authorized Everex Reseller—
every one a high performance expert.

Then you can let the Joneses try keeping up

for a change. =EVEREX-

©1990 Everex Systems. Inc. For more information on how the above benchmarks were derived, please write the Everex Performance Test Center. 48431 Milmont Drive, Fremont, CA 94538

Circle 73 on Reader Service Card



Altec’s Guaraniee:
® 30 day money-back g sarantee
* 1 year warranty for parts and labor
® Free 4 manths on-sit2 service
e Lifetime toll-free teck:nical support

BRIITHIINE

ALTEC TOWERS
ABOVE THE REST

Now you can have the power and performance of Altec’s fully loaded 486 EISA
Tower dellvered to your door! Check out these outstanding features:

486 EISA TOWER CAu for more information

Intal 486-25 CPU O 4 Meg RAM O 1.2 MB 5.25"drive O 1.44 MB 3.5” drive O 150 MB 18ms ESDI hard drive
O ESDI controller w/32K cache O 16-bit VGA card O 14" VGA monitor (1024 x 768) O 2 serial, 1 parallel &
1game ports 0 101-key Keyboard O Genlus Mouse 0 MS-DOS 3.3 or 4.01 O Eight 32-bits EISA slots

e =

: i 7 H } ‘AltecZip 3865 are solid machines featuring

: H ‘l I-il brand-name parts. A good buy,

t —. they are clearly atfordable”

| == [ PC Magazine. May 30, 1989

‘Computer users should find Altec machine
an excellent value with good performance.”
PC Magazine, Juty 1990

r

Altec sets the standard for the highest quality deslgn and
manufacturing of all our products. We're fast, friendly, and
ready to help you select the right features for your needs.
Take a look at some of our other great systems:

386/33 VGA $3,595

Intel 386-33 CPU O 32K Cache O 4 Meg RAM O 1.2 MB 5.25"drive O 1.44
MB 3.5" drive O 150 MB 18ms ESDI hard drive O ESDI controller w/32K
cache O 16-bit VGA card O 14" VGA monitor (1024 x 768) O 2 serial, 1
parallel & 1 game ports O 101-key Keyboard O Genius Mouse O MS-
DOS3.30r4.01

(25 Mhz Cache System deduct $400)

386/25 VGA $2,795

Intel 386-25 CPU O 4 Meg RAM O 1.2 MB 5.25"drive O 1.44 MB 3.5" drive
0 105 MB 18ms IDE hard drive O 16-bit VGA card O 14" VGA monitor
(1024 x 768) O 2 serial, 1 parallel & 1 game ports O 101-key Keyboard O

Genius Mouse O MS-DOS 3.3 or 4.01
$1,895

386/SX VGA

Intel 386SX-16 CPU O 2 Meg RAM O 1.2 MB 5.25"drive O 1.44 MB 35"
drive O 66 MB 25ms hard drive O 16-bit VGA card O 14" VGA monitor
(640 x 480) O 2 serial, 1 parallel & 1 game ports O 101-key Keyboard O
Genlus Mouse O MS-DOS 3.3 or 4.01
(20 Mhz 386/SX version add $150)

286/12/66 MB VGA COMBO $1,795
1 Meg RAM (1 1.2 MB 5.25" drive (1 1.44 MB 35" drive ) 66 MB hard drive
16-bit VGA card [) 14" VGA monitor (640 x 480) (1 2 serial, 1 parallel

& 1 game ports (] 101-key Keyboard ©J Genius Mouse = MS DOS 33 or 4.01
Panasonic 1180 printer wicable (1 Surge Protector

286/12 VGA STAR $1,295 NEW

1 Meg RAM (7 1.2 M or 1.44 M drive [ 40 MB hard drive 0 16-bit VGA
card (] 14" VGA monitor (640 x 480, .41 mm) (I 2 serial/! parallel & 1 game
ports [ 101-key Keyboard [ MS-DOS 33

Various hard drive capacity available.

Technology Corp.

1-800-255-9971

Policy: Same day shipping with standard configurations for orders before 3 PM EST.
Shipping and handling extra. Personal and company checks require 10 days to clear. Prices
are subject to change, and all ilems are subject to availability. All returns must be shipped
prepaid, insured, in onginal Ition and with itation. All returns must
have RMA number. 30-day money back Quarantee does not include shipping. No surcharge
for Visa & MasterCard, 29 for American Express.

=
—
&=

jchnology Corporation ¢ 18555 East Gale Avenue ® Industry, CA 91748 » 818/912-8688 ¢ FAX: 818/912-8048

Circle 13 on Reader Service Card



A few 0S/2 products
let your spreadsheet
talk SQL

client (a bank) approached my

company for help with some-

thing called “SQL” that it had

heard would solve all its data-
sharing problems. “We’ve got a little
problem, and we're wondering if you can
helpus.”

There were, it turned out, a few stum-
bling blocks.

Like many firms, this bank relies
heavily on Lotus 1-2-3. And, again like
many firms, it has data at a centralized
point (originally a mainframe, but it’s
moving to a LAN with a souped-up PC
server) that it needs to get into 1-2-3.

Finally, like too many firms, it al-
ready has a kludgy solution: Download
some data, run it through a program to
massage it, and import it into 1-2-3. The
bank had heard that Structured Query
Language could help. That’s where I
came in, to determine which SQL-based
product to buy and how to get 1-2-3 to
talk to it.

One approach is to use a client pro-
gram written in C, Pascal, COBOL, or
any other language that can communi-
cate with the SQL server by way of a
SQL support litrary. (Generally, the
database lives on the server machine,
and the program that accesses it lives on
the client machine.)

But my client (the human kind), like
most PC users, is decidedly not inter-
ested in hiring C programmers. So to
make a spreadsheet use the SQL-based
server, I must make the spreadsheet a cli-
ent process or somehow attach a client
(the computer variety) process to the
spreadsheet.

Furthermore, the client must be com-
patible with the server. Not every SQL
client can talk 1o every SQL server.
Given that SQL is billed as the lingua
franca of the database world, this is sur-
prising, but it’s true. One of the leading
SQL vendors, Gupta Technologies,
counts among one of its greatest features
the wide variety of SQL server products
that it supports besides its own SQLBase

ILLUSTRATION: DOUG PAULIN © 1990

EXPERT ADVICE

BEYOND DOS: WINDOWS AND OS/2 B Mark J. Minasi

MONEY, SQL,
AND SPREADSHEETS

server. (That’s what its SQLNetwork
gateways do.) In general, you’re best off
getting your spreadsheet client code from
the same folks who wrote your SQL
server code.

In general, you've got to worry about
three things:

¢ What spreadsheet does the client
talk to, and is it DOS- or OS/2-
based?

® What SQL server does the client
talk to?

® What network/communications
link do the client and server share?

I'll now look at these in a bit more
detail.

Making Your

Spreadsheet Speak SQL

There isn’t, at least not yet, a “*@SQL()”
function in 1-2-3. So what’s out there to
solve the problems? There are three ways

BY T E IBM Special Edition *

to do this: Use an add-in or patch, rede-
sign the spreadsheet to support SQL di-
rectly, or use a language that the spread-
sheet already understands and a trans-
lator program to handle SQL.

The most direct method is a patch or,
in the case of 1-2-3, an add-in. Releases
2.x and 3.0 don’t directly support SQL.
But two products—Gupta Technologies’
SQLVision and Oracle’s SQL Add-In for
1-2-3—can extend 1-2-3 to accommodate
SQL.

Gupta’s SQLVision works straightfor-
wardly. You just type SQL commands
into a range in your spreadsheet, load
your add-in, and go. Users of 1-2-3 will
like the fact that it also offers a /Data
Query-like mode. SQLBase also comes
with an interactive front end called
SQLTalk, which I have found quite nice
for trying out SQL. So the bank’s techies
just stuff some SQL into the 1-2-3 mac-
ros that get distributed to the users, and

‘continued
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BEYOND DOS

their problem is solved.

These Gupta products support only
1-2-3 release 2.x and Windows Excel,
however, so you’re going to end up leav-
ing your workstations under DOS using
this system.

SQLVision can talk to servers that are
not Gupta products (including Extended
Edition soon), so presumably your net-
work could be LAN Manager-based, but
having to stay in a networked DOS envi-
ronment may make you gag.

Gupta, then, gets onions for offering
only DOS clients for DOS spreadsheets.
But it earns orchids for supporting a vari-
ety of networks (e.g., LAN Manager and
NetWare) and a large range of servers,
from its own SQLBase to IBM OS/2 Ex-
tended Edition, DB2, and Oracle.

Oracle’s Add-In is basically the same
story: No support for 1-2-3 release 3.0
yet, but it’s coming, and no OS/2 support
except, of course, on the server side.

WingZ-DataLink Skips the Clients

The second answer is to find another
spreadsheet, one that supports SQL di-
rectly. Informix has been building SQL
databases for a while, so it’s no surprise

that its WingZ spreadsheet comes with
SQL hooks. For those who haven’t seen
it, WingZ is fantastic: the usual spread-
sheet stuff, nice statistical and matrix ca-
pabilities, more graphics awareness than
Excel, and its HyperScript command
language. I used HyperScript to put to-
gether a hexadecimal calculator for Pre-
sentation Manager (PM) in less than an
hour.

If my client had more time, WingZ
could be the answer. But the folks at the
bank are leery of WingZ’s newness, and
since Informix doesn’t provide for 1-2-3
clients, the SQL linkage won't do the
bank any good. Moreover, it’s limited in
terms of the servers it can talk to. Too
bad, because WingZ-DataLink—it's part
of HyperScript—is a nifty tool. You can
either punch straight SQL into your Hy-
perScript program or direct HyperScript
to put a query box on the screen. Data-
Link puts up query boxes, your users fill
them in, and DataLink converts the que-
ries to SQL.

Again, HyperScript is a pretty neat
language, tons better than 1-2-3 macro
language. It supports any TCP/IP net-
work for server connection, and most of

the big network vendors support TCP/IP
in some way, so that’s good. But there's
bad news on the server front. WingZ
links PCs only to Informix SQL servers.
And there’s no SQL-to-Lotus link from
Informix.

DDE Links Excel to SQL
The final approach is to avoid major sur-
gery on the spreadsheet and instead use a
built-in data exchange language that the
spreadsheet already knows.

The best example here (in the Win-
dows and OS/2 world) is the Dynamic
Data Exchange facility. Microsoft’s Ex-
cel supports DDE. A database client pro-
cess running in the same machine as Ex-
cel can transmit SQL requests to the
server via DDE; when the server returns
the data, it is forwarded to Excel, again
via DDE.

In fact, Gupta’s SQLVision for Excel
works like this, although I did not look at
that specific product. Unfortunately, it’s
offered only for Windows Excel. Alter-
natively, Microsoft’s OS/2 SQL Server
talks DDE and thus has been massaged
into talking to Excel. There is no turnkey

continued

Mail smarter and save money on your PC using the

One-Two Po

ArcList' —your first punch—

lets you professionally manage your
list on your IBM or compatible PC
with 640K RAM and a hard disk.
SAVE MONEY:

B climinate duplicates from dBasc?
ASCII or ArcList files;

B iake advantage of postal discounts by

presorting according to USPS regulations.
Accu]VIml —your second punch—lets you:

,\.\_‘2
—

B casily knockout undeliverables with
automatic address correction features;

B guickly knock down postal costs by
mscrtmg carrier route and ZIP+4 Codes

\1\ /f‘ap
\

/] s

_\h\\/

/.

]

into your existing dBase, ASCII or ArcList files.

Find out more about AncList and AccuMail! For a FREE copy of
“‘How to Manage Your Mailing List> ca/l 1-800-368-5806 or write:

Group 1 Software, Inc.
Washington Capital Ottice Park
6404 Ivy Lane, Dept. P-BR70
Greenbelt, Marvland 20770-1400

GROUPRP

GROUP 1 SOFTWARE
The Divect Marketing Software Company

Name

Title
/ Organization
l Street

| City

| State

Punch

E] Please rush me a FREE copy of
“Hm\ to Manage Your Mailing List.”

| O I’'m ready to see ArcList and AccuMail
J\Jl_.m action. Please contact me at once.

l Telephone ( )
©1989 Group 1 Software, Inc.

Call tor the dealer nearest you.
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Get High Performance
Under Microsoft
Windows 3.0™ With
db_VISTA Il DBMS.
Develop Windows applications
that are better, taster, and more
profitable. db_VISTA III
combines speed, flexibility, and
productivity into one DBMS tool
for C and Windows programmers.
Add db_VISTA IIT's high-speed
SQL retrieval to your dppllCdllOn

y 9

and watch your users enjoy power

they've never experienced before.

Built For Windows.
db VISTA Il for Windows 3.0
follows all of the Microsoft

db_VISTAIII

Database Management System

guidelines for memory use
Dynamic linked libraries (DLL),
multi-tasking, and multi-user
environments are all supported.
For even faster development, use
db_VISTA Il with products like
ToolBook™, Windowcraft”, o
Actor.

No Other DBMS Opens
Windows Like db_VISTA III!
* Speed. Benchmarks show
db_VISTA III significantly
outperforms any DBMS under
Windows.

*« No Royalties. Increase your
profits; decrease your overhead.

« C Source Code Available.

For total programming flexibility.

* Portabihity. db_VISTAIII
supports most environments.

r Special $195 Developer's Edition_:

For a limited time only, you can get |
yourhands on db_VISTA for

Windows for only $195. Call today |
and ask about our Developer’s Edition [
and experience how db_VISTAIII |

can open Windows for you. |
De\eloper license only; not for distnbution

| = wsn - =

Call 1-800-db-R. \IMA

(1-800-327-2462)
In Washington state call: (206) 747-5570

Full Raima Support Services -
Including Training. Develop
your applications even faster with
Raima Training Classes:

Oct. 1-3, 1990 - Bellevue, WA
Oct. 1-5, 1990 - Germany

Oct. 15-19, 1990 - Switzerland
Oct. 19, 1990 - Taiwan

Oct. 29-Nov. 2, 1990 - Chicago, IL
Nov. 1-2, 1990 - United Kingdom

Specifications: Single & Mulii-user. Auomatic recovery. Automatic referencial iniegrity. Relational and Network
daia models supported. Relational SQL query and repont writer. Complete revision capability. C source code is available.
No royalties. Supports: MS Windows. MS-DOS. 0822, VMS, UNIX. BSD. QNX. SunOS.

Raima Corporation

International Distribwtors: Australia: Brazil:
Mexico 00 The Netherlands: 31 02 Norway
United Kingdom Uruguay: USSk:

3245 146th Place S.E., Bellevue, WA 98007 USA

(206)747-5570
Denmark
Switzerland: 4

) West Germany

87 Central America: 5
Sweden: 4601
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Telex: 6503018237 MCI UW

Frimce Taly: 39 45 584 Japan: 81 34
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BEYOND DOS

0OS/2 Excel-to-SQL server product that
I'm aware of, however, so that looked to
be quite a bit of work.

In the long run, though, this could be
the best answer. The client talks to the
PM application through DDE, a docu-
mented (and supported) interface. DDE,
in turn, communicates through either a
DOS-based SMB (Server Message
Block) protocol or a named pipes inter-
face (the preferred application-to-appli-
cation method in LAN Manager). That

would open the door to either Micro-
soft’s SQL Server or, by DDE and APPC
(Advanced Program to Program Com-
munication, IBM’s alternative to named
pipes), to OS/2 Extended Edition’s Data-
base Manager.

What Did I Do?

I was disappointed. WingZ would have
been a nice answer, but the people at the
bank know 1-2-3 and are loath to change.
I can’t blame them. Also, they’re a True

Instantly Switch
Between up to
100 Programs
& Files.

Pop Up Programs and Files

Switch-It automatically lists up to 100 of
your commonly-used programs in a menu
customized for your IBM PC. Start your
programs by simply pointing to them on
the menu. Then, whether
you're in the middle of |
1-2-3, Word Perfect or
dBase, a key-stroke
moves you instantly to
another program or
file. Then back, or
switch to another.

And another.

Forget save/exit/load/
restore. Forget wasted
time staring at a blank
screen. Easily move data
between previously
incompatible programs
without retyping.

Give your PC 0S/2
features, today !

In Canada call: 800-663-6157

Order Toll Free: 800-848-0286
Visa/MasterCard accepted. Include $5 s/h (overseas $15). Technical Info: 508-879-0744

Switch-It" $99.95

Free ET-Phone™ with Switch-It Purchase.
Every imaginable phone directory and dialing function for your PC,
including 2000 built-in phone numbers. $79 if purchased separately.

Better Software Technology, Inc., 55 New York Ave., Framingham, MA 01701

Free TSR Memory, Share Data

Switch-It uses your hard disk or EMS

memory for swapping. You have full ‘

memory (up to 600K) available for every

program, even if you have only 640K of
RAM, and your memory-

resident programs run

free, in zero RAM! No

more TSR conflicts or

crashes. That’s why

PC Magazine stated |

“Switch-It proved to

be remarkably free of

glitches.”

* Scans your hard disk
and builds a menu of
programs ) |

* Cut & paste functions

* TSR manager & com- \
mand line editor

* Network, mouse & \
graphics support

* Requires only 26K RAM ‘
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Blue shop and would prefer to use IBM
0S/2 Extended Edition or something like
it as the SQL server. They suspect that
they may end up keeping the data on an
AS/400; WingZ talks only to Informix
servers.

DDE and PM look good, too, but there
are no turnkey systems yet (I'm sure
there will be in a year or so, however),
and I've learned all the DDE I want to for
the moment. Some vendors raised an ob-
jection to DDE, however. They suggest
that it can hamper performance.

It looks like they’re going to put OS/2
SQLBase or Extended Edition Database
Manager on an OS/2-based database
server and have the 55 SX workstations
run 1-2-3 release 2.2 under DOS 3.3 and
Windows 3.0. It’s not OS/2, but it’s
close. And I'll look at it again in about a
year.

Choosing Your Own Path

How do you choose a spreadsheet/SQL
client interface product? Consider these
issues.

Does it support your spreadsheet? If
you haven’t picked a spreadsheet yet, this
is irrelevant. Is it, like Gupta, limited to
DOS spreadsheets?

Does it support your SQL server? In
many cases, you won’t presently have a
SQL server, so there’s no problem—you
just buy the SQL client and server as a
pair.

Alternatively, you may be forced to
support an existing SQL server (OS/2
Extended Edition, in the case of the
bank). Then a system like Gupta’s would
be attractive, because it supports Ex-
tended Edition, Oracle, Gupta, DB2, and
more.

Does the client support your commu-
nications system? It may support only
LANs, not Systems Network Architec-
ture (SNA) or asynchronous links.

Do you have to write SQL code on the
spreadsheet side, or is there a simplified
user interface? If you're doing the same
kind of queries all the time (“get cus-
tomer X’s balance™), there’s no point at
all in spending a lot of money on query
by example—you should just have your
systems people code the common queries
intoSQL. m
Mark J. Minasi is a managing partner at
Moulton, Minasi & Company, 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.
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Grahars Pask, Computer Systems Manager for Dive ‘N Surf, and
kis Gaeway 2000 25 MHZ 386 network szrver.

In Redondo Beach,
Califormia . . .

You'll fi1d breathtaking ocean vizws,
sensationa. surfers and Gateway 200

computers
Dive 'N Surf, famous for Body Glove®
fastions and watersports equipment, is a

--------

.

member o: the growing family of Gateway 2000
customers in California. Dive 'N Surf
Computer Systems Manager Graham Pask
chose a Gzteway 25 MHZ 386 machine for his
network server. The system runs point-of-sale,
inventory ontrol, word processing and desktop
publishing software.

"[ decided to buy a Gateway 20(0 system
because they had everything I wanted for a
good price,” said Graham. "But what really
imressed me was the service. I hed a problem
with my 3 1/2 inch drive so they sent me a new
drive the very next day.’

Graham said he was so happy w.th his
Gatzway system at work that he bought a
Gatzway 2000 25 MHZ 386 Cache machine for

his home.

Untd well af-er sunset, surfers ride the big waves on the
Pacific Ocecn near Redondo Beach, Califernia.




And In Barrow,
Alaska . ..

Over 300 miles north of the Arctic Circle
you'll find polar bears, seals, whales, walrus,
lemmings, snowy owls and what appear to be the
largest mosquitoes in existence. On a summer
afternoon you'll also see parka-clad tourists
walking among local
residents in shorts. And
of course you'll find a
good Mexican restaurant
and Gateway 2000
computers.

Cape Smythe Air
Service, a regional
commuter airline serving
Barrow, Kotzebue, Nome
and remote villages in
Alaska, has one of several
Gateway 2000 computers
operating in Barrow. Jeff
Frier, Cape Smythe's

accountant, chose a Jeff Frier, Cape Smythe ir Service, with
his Gateway 2000 386SX.

Gateway 2000 386SX to
run spreadsheet, data base and accounting
applications.

"I was trying to decide between Gateway
2000 and a competitor,” Jeff commented, "so |
talked to a person who owns the competitor's
system. He was disgruntled about the service
he received from them. Then I talked to another
person in Barrow who has a Gateway and she
was happy with the product and service. The
choice was pretty obvious -- when you're doing
business in a remote area, the most important
things a vendor can offer are reliability and
good service.

Jeff said he atso appreciated Gateway's
features and price. "When you have to pay $6 a

allon for milk, it's nice to find a bargain
somewhere.” Jeff plans to buy another Gateway
2000 computer in a few months

On a mid-July day in Barrow, Alaska, fishing boais weave
in and out of icebergs on the Chukchi Sea

———



In Bradford,
Pennsylvania . . .

You'll ind a charming small city nestled in
the Allegheny National Forest. The city's most
prominen: local business is the Zippo
Manufactaring Company, where you'll find 18
Gateway 2000 computers in use.

Fred Gronemeyer, Zippo Manufacturing Company, and his
Gateway 2000 20 MHZ 386 system.

Zippo is known around the world for its
windprocf lighter made famous during the
second World War, although today the
company's product line includes many other
specialty advertising items. Fred Gronemeyer,
Systems Analyst for Zippo, chose Gateway
2000 as the company's standard PC.

"We reeded to set standards for PC's and
software to make the most efficient use of these
tools,” Faed remarked. "We started out with
PC's from different manufacturers, but once I
trizd Gatzway I was convinced we could get the
highest guality, most reliable machines at the
best price from Gateway 2000. [ was also
impressed by my salesman and the tech support
people I've dealt with at Gateway."

Fred said by the end of the year Zippo will
be runnirg every system Gateway 2000 makes,
from 28€'s up to a 486 and everything in
between.

Main Streer, USA., is locased in Bradford, Pennsylvania.




And In New York
City ...
You'll find your senses overwhelmed by the

countless sights and sounds of this one-of-a-
kind city. And of course you'll find thousands

of Gateway 2000 computers here.
One New York City Gateway 2000 owner is

Jim Rondinelli, independent record producer and engineer, with
his Gateway 2000 386SX.

independent record producer and engineer Jim -
Rondinelli. Jim uses his Gateway 2000 3865X

with a sophisticated player piano sequencer to

compose music.

"The software I use is written for the Mac and
for IBM compatibles,” Jim said, "but it runs
much better on IBM compatibles. And it runs
best of all on my Gateway. I travel often and
I've used my software on a lot of other
machines. They don't even compare with my
Gateway 2000."

Jim said he bought his Gateway 2000 because
it was equipped for the real world with ample
hard drive capacity and RAM, both sizes of disk
drives and color VGA graphics.

“It's the fastest file transfer computer I've
ever used," continued Jim, "plus it ran right out
of the box. One aftenoon and I was fully
functional on a brand new system."

The streets of Manhattan are a constamt blur of activity.




Near Camp Verde,
Texas. ..

You'll find he magnificent Hill Country of
Texas with ratlesnakes, prickly pear cactus and
huge cattle rarches. You'll also find Larry
Manan and his Gateway 2000 computer.

Larry Mahan is to rodeo what Jack Nicklaus

is to golf. He is Six
Times World Champion
All-Around Cowboy and
is a member of the
Cowboy Hall of Fame.
But Larry also runs

a cattle and horse ranch
and is involved in a
western apparel
manufacturing company
and a new Southwestern
foods company. His
Gateway 2000 20 MHZ
386 system is an integral

part of his business

Lamy \rhaw rodeo star, and his Operations‘ "We run
Gaewy 2000 20 MHZ 386 system.
cow and calf software for

our Longhom cattle herd,” Larry said. "You
cant really manage a livestock business
efficiently without it. Plus we do accounting,
spreadsheets and word processing on our
Gatzway 2000 computer.”

Asked why 2e chose Gateway 2000, Larry
said, "Thex had the best features and price - and
I thought a computer company that puts pictures
of cattle in their ads had to be my kind of
peodle. And I was right. The people I've talked
with at Ga-eway 2000 are honest-to-goodness
nice folks. It's a pleasure doing business with

Larry Mahar. raises registered Texas Longhorn cattle.
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You'll find so many Gateway 2000 computers in so many places
today because people everywhere know a good value when they see
one. Inall 50 states and in over 70 foreign countries, thousands of
people are comparing prices, quality and service — and choosing
Gateway 2000.

But value alone doesn't explain how a little company in the Midwest,
started just five years ago, managed to outdistance hundreds of other
companies, selling more systems through the direct market channel
today than any other PC manufacturer in the country.

The explanation is that the company has always maintained a small
company attitude. With Gateway 2000, you still get the little things

you'd expect only from a small firm.
Little things like a positive technical support department. When

$ Y S TE M §
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5 O L D Graham Pask told his Gateway
4 2000 tech rep that his 3 1/2"
| drive didn't work, he received

anew.drive the very next day.
Little things like the way
Gateway 2000 systems are
fully loaded with all the
features you want. Jim

soeced Rondinelli bought a Gateway



AND AROUND THE WORLD,
GATEWAY 2000!

Gateway 2000 New Customers From
October 1989 through July 1990

[ over 5,000
Il 250070 5.000
B 1.000To 2,499
B s0c To9%
[ 15610 499

B

COUNTRIES WHERE
GATEWAY 2000
SYSTEMS ARE IN USE

you get from small town people running an old-fashioned, high-tech
business. What you get is everything you're looking for.
Whether you're from Indiana or Switzerland, Georgia or Nova

2000 computer because they're "equipped for
the real world."
Little things like the way Gateway 2000 sales

people develop excellent business relationships with Scotia, you've got a friend in the business at Gateway 2000.
their customers. Fred Gronemeyer tried his first Gateway because he /

was impressed by his sales person. Eighteen systems later, Fred is still A

impressed by his sales person. L

And the biggest little thing of all is the feeling you get when you - ‘
deal with the people at Gateway 2000. As Larry Mahan said, "they're TN 2o, frins KN

honest-to-goodness nice folks.' 8 0 0 = 5 2 3 - 2 0 0 0

Compare prices, quality and service. Then add up the little things 610 Gateway Drive + N. Sioux City, SD 57049 + 605-232-2000 » Fax 605-232-2023



12MHZ 286V GA

[ 80286-12 Processor

@ 2 Megs RAM

M 1.2 Meg 5.25" Drive

M 1.44 Meg 3.5" Drive

M 40 Meg 28ms IDE Drive

M 16 Bit VGA with 512K

I 14" 1024 x 768 Color Monitor
8 | Parallel & 2 Senal Ports

I 101 Key Keyboard

@ MS DOS 3.3 or4.01

$1695.00

25MHZ 386CACHE

M 64K Cache RAM

@ 4 Megs RAM . ‘
M 1.2 Meg 5.25" Drive
B 1.44 Meg 3.5" Drive
8 110 Meg ESDI Drive =
M ESDI Cache Controller

M 16 Bit VGA with 512K

M 14" 1024 x 768 Color Moritor
M 1 Paralle] & 2 Serial Ports

I 101 Key Keyboard

M MS DOS 3.3 or4.01

@ MS WINDOWS 3.0

$3395.00

CACHE SPECIAL

GATEWAY 386SX

M 2 Megs RAM

M 1.2 Meg 5.25" Drive
W 1.44 Meg 3.5" Drive |
I 40 Meg 17ms IDE Drive

M 16 Bit VGA with 512K

M 14" 1024 x 768 Color Monitor
I | Parallel & 2 Serial Ports

M 101 Key Keyboard

@ MS DOS 3.3 or 4.01

B MS WINDOWS 3.0

$1995.00

33IMHZ 386V GA

@ 64K Cache RAM
M 4 Megs RAM
M 1.2 Meg 5.25" Drive

M 1.44 Meg 3.5" Drive

@ 150 Meg ESDI Drive

@ ESDI Cache Controller

B 16 Bit VGA with 512K

M 14" 1024 x 768 Color Monitor
M | Parallel & 2 Serial Ports

M 101 Key Keyboard

@ MS DOS 3.3 or 4.01

@ MS WINDOWS 3.0

$3695.00

GATEWAY 2000 SYSTEMS

20MHZ 386 V(:A

M 4 Megs RAM

M 1.2 Meg 5.25" Drive

M 1.44 Meg 3.5" Drive Wiicans
M 80 Meg 17ms IDE Drive

M 16 Bit VGA with 512K

M 14" 1024 x 768 Color Monitor
M | Parallel & 2 Serial Ports

M 101 Key Keyboard O
B MS DOS 3.3 0r 4.01

B MS WINDOWS 3.0

$2595.00

25 MHZ 386 VGA

25MHZ 486V GA

M 64K Cache RAM

M 4 Megs RAM

I 1.2 Meg 5.25" Drive

W 1.44 Meg 3.5" Drive

M 150 Meg ESDI Drive

@ ESDI Cache Controller
M 16 Bit VGA with 512K
M 14" 1024 x 768 Color Monitor
M 1 Parallel & 2 Serial Ports
% 101 Key Keyboard

B MS DOS 3.3 or 4.01

@ MS WINDOWS 3.0

$5295.00

STANDARD FEATURES AND SERVICES

» Microsoft® WINDOWS™ with all 386 and 486 systems
» 30-day money-back guarantee

» One-year warranty on parts and labor

» New leasing options now available

» Toll-free technical suppont for the life of the machine

» Free on-site service to most locations in the nation

* Free overnight shipment of replacement parts

* Free bulletin board technical support

B Same features as our PC Mag
Editor's Choice 25 MHZ 386
Cache system except this
machine has an 80 Meg 17ms
Drive instead of the 110 Meg
EDSI Drive.

$2995.00

If our standard configurations don’t fit your needs, we'll be happy 1o custom configure a system just for you.
Due 10 the volatility of the DRAM market, all prices are subject to change.

“You've got a friend in the business.”

8 00 -523-2000

610 Gateway Drive » N. Sioux City, SD 57049 » 605-232-2000 « Fax 605-232-2023



New software makes it
easier to develop
HyperCard-like
applications on the PC

have done a fair amount of cross-

platform development in my time,

and it has never been very easy. I

can recall trying to convert some
complicated economic forecasting pro-
grams back in 1978. 1 brought these
FORTRAN IV programs with me when I
moved from Ohio State University to the
University of Chicago. They were cru-
cial for my historical research at the
time, but I had written them using the
FORTRAN IV compiler on an IBM 370
mainframe at OSU. Chicago’s IBM
mainframe ran a different version of
FORTRAN, so I spent a couple of
months converting my old source code to
work on the new machine and then re-
compiling and linking. Not a fun pro-
cess, I can tell you, even with a good de-
bugger and line editor.

As much of a pain as that was, cross-
platform development is more difficult. I
need to develop instructional software
that will run under the Mac OS, Win-
dows 3.0, and the Unix X Window Sys-
tem, yet take full advantage of each sys-
tem’s inherent graphical user interface
(GUI). So far, I haven’t been able to find
anything that successfully crosses all
three operating-system boundaries nice-
ly, but there is hope. Over the last couple
of months, I have been working with a
development system called Plus, which is
published by Spinnaker Software. Plus
runs on the Mac, OS/2 Presentation
Manager (PM), and Windows 3.0 on the
PC. Although the PC version should be
shipping by the time you read this, this
column is based on my work with beta
software, which was done mostly
without the benefit of printed Plus docu-
mentation for the IBM PC.

A Plus for Porting

Plus lets you port existing HyperCard or
Plus stacks from the Mac to IBM PCs
and compatibles running OS/2 PM 1.2 or
Windows 3.0. Plus is essentially a super-
set of HyperCard with improved object-
oriented programming (OOP) features, a

ILLUSTRATION: DOUG PAULIN © 1990
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much better editor, and real development
utilities.

Plus has been around for a while, first
sold by Format Software of Germany,
then Olduvai Software of Miami, and
now Spinnaker. It seems that Plus has
really found a home at Spinnaker, since
it has been revised to include the OS/2
PM and Windows 3.0 versions. Before
Spinnaker took it over, Plus was strictly
a Mac product. While the Mac version is
shipping, the PC version is still beta (al-
though it's due out by the time you read
this), so keep that caveat in mind.

Plus is Spinnaker’s idea of what Hy-
perCard could be with the programming
interface extended and improved and
with a wish list of extensible features
(e.g., color support, resizable and scroll-
able windows, resource editing and im-
plementation, additional object types,
and improved data typing) added. But
Plus is still not true OOP, so don't expect
to find niceties like polymorphism, true

B Y T E IBM Spectial Edition

inheritance, or a class browser. Plus also
locks you into the same card metaphor as
HyperCard, which may be unsuitable for
your work. For mine, though, where I
use HyperCard daily for instructional
examples, Plus is just the ticket for sim-
ple cross-platform development and
multiple system work.

The real beauty of Plus is that it’s
nearly identical on the Mac and PC. The
only real differences are those nuances
dictated by the underlying GUI. This
mears that Mac programmers should be
able to port Plus stacks over to the PC
without much PC experience, while PC
programmers knowledgeable about PM
or Windows will find their commute
equally straightforward.

According to the Script

Spinnaker built Plus’s script editor into

the system, as is the case with Hyper-

Card’s. In fact, Plus works much like
continued
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HyperCard on steroids—its interface
looks a lot like HyperCard’s with some
new menu items (e.g., Navigation, Ob-
ject, Text, Font, and Graphic) at the top
level, with a tool palette just below these
menus. If you are familiar with Hyper-
Card, Plus will seem like a version 3.0.

The big drawback to Plus, though, is
that it doesn’t build stand-alone applica-
tions in the true sense of the term. You’ll
need a copy of at least the Plus run-time
system on your machine to run a Plus
stack. Fortunately, you can include the
Plus run-time system with your stacks
free of charge.

I used Plus to port some student Hy-
perCard stacks over to Windows 3.0, and
I was pleased with the results. The work
of one student in particular, Suzanne
Gurland, typifies the kind of final proj-
ect stacks that are turned in for my Com-
puter Science 110-111 class (Computer
Programming as a Liberal ArtI-II). Her
HyperCard stack helps her keep track of
her duties as a summer camp counselor.
The stack uses her own ideas, bits of
scripts and objects from Activision’s Re-
ports stack, and external text files. With
some tweaking, I used Plus to convert
this to a Plus stack first on the Mac and
then on a Toshiba T5200 running DOS
4.01 and Windows 3.0.

Most of Suzanne’s scripts were at-
tached to buttons, since most new Hyper-
Card programmers tend to forget about
using the card and background objects as
script associators. For example, here’s
her script for an enhanced Find com-
mand:

on mouseUp
push card
ask "Who would you like
to find?"
put it into lookFor
if lookFor is empty then
pop card
end if
find lookFor --lets the
--user proceed directly to
--a desired card without
--having to "flip through”
--the stack
end mouseUp

This script and its button, like all those
in her stack, are directly readable by Plus
on the Mac and convertible to Plus under
Windows 3.0. I used an AppleTalk PC
board and Sitka to transfer files between
my Mac IIfx and Toshiba T5200. The
Plus Mac files are then directly readable
by Plus on the PC.

Most students eventually learn to use
the background for scripts whose func-
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tions need to be available at all object
levels in the stack where that background
is present. Plus’s improved script editor
and its multiple platform availability
means that some of my students can now
work on their Mac programming home-
work using their own PCs, running Win-
dows 3.0 and Plus. Background scripts,
like this user-defined on handler from
Suzanne’s Camp Stack, also get ported
over to the PC without any modifica-
tions:

on returnlnField
put number of target into
holder
if holder=18 then
exit returnInField --since
--this is the last card into
--which the user enters
--information, there is
--nowhere to send cursor
end if
if holder<19 then
select after text of
field (holder + 1)
--automatically sends cursor
--to next field when user
--presses "enter"
end if
if holder=19 then
select after text of
field 2
--this had to be added because
--a new field was created late
--in the process and affected
--the logical ordering of the
--fields
end if
end returnlInField

Although I expect Plus to work well
for my initial purposes—to make it easier
for students with PCs to take our Hyper-
Card-based classes and to foster OOP/
hypertext thinking on the PC as well as
the Mac—the beta PC version lacks the
same important development features as
the Mac version. These missing features
include a debugger, high-quality script
editor, data exchange with other appli-
cations, and the lack of user-definable
object properties. The other big trouble
spot in the PC version is with XCMDs
and XFCNs (external commands and
functions).

XCMDs and XFCNs get written in
other Mac languages, like Pascal or C,
and are compiled and linked in with a
Mac Plus stack to provide some code
functionality that would be difficult or
impossible in HyperCard or Plus. Unfor-
tunately, when you port your Plus stack
over to the PC, the XCMDs and XFCNs
simply will not work—mainly because

B Y T E IBM Special Edition

they were written to utilize certain Mac-
specific features, such as color and
sound. The porting process becomes
pretty sticky at that point.

The first thing that you have to do is
yank out the XCMDs and XFCNs from
your stack using ResEdit on the Mac.
Then you have to convert the modified
stack to run in Plus and copy the modi-
fied stack over to the PC. But you’re not
done yet. Now you have to port over your
original XCMD and XFCN source code
to the PC, modify it to use PC-specific
features, and then recompile it. Finally,
you include it in the PC stack. This tire-
some procedure was more difficult than
it should have been because I was using a
beta of PC Plus with almost no documen-
tation, but it was still too complicated.
This should be fixed before PC Plus is re-
leased. If it’s not, the real utility of Plus
as a Mac-to-Windows cross-platform de-
velopment tool will be sorely limited.

Then There’s the ToolBook

As I was finishing this column, I got a
crack at another OOP-based hypertext
system for Windows 3.0—Asymetrix’s
ToolBook. If you're looking for a more
robust and truer OOP development envi-
ronment for Windows 3.0 that still works
as an amalgamation of OOP techniques
and hypertext, you should consider Tool-
Book.

I've worked with ToolBook since it
was released on May 21, and it definitely
extends the hypertext metaphor (by emu-
lating a book rather than a stack of cards)
while retaining the building-block ap-
proach of HyperCard. A run-time ver-
sion of ToolBook comes with every Win-
dows 3.0 box, so if you build ToolBook
applications, you can be sure that they’ll
have an audience. Currently, though,
ToolBook does not run on the Mac, so it
has no direct utility for cross-platform
development.

Although ToolBook doesn’t yet have a
Mac-equivalent version, it is sufficiently
like HyperCard and Plus to put some
pressure on Spinnaker to improve its pro-
gramming environment. In fact, I was so
taken by ToolBook that I’'m contemplat-
ing using it for some Mac-to-PC porting
projects.

The reason is that ToolBook already
looks a lot like HyperCard, except that it
has replaced the card metaphor with that
of a book. Stacks become books and
cards become pages, while other Hyper-
Card-like objects (e.g., fields, buttons,
backgrounds, and foregrounds) are also
available in ToolBook. Important differ-
ences abound, however, and the most

continued



Before engineering the QMS-PS 410, we performed
one very important task. We listened. Then we took
everything we heard, added a few surprises, and
built a revolutionary laser printer with a
suggested retail price of just $2795!

You said make it Adobe®

PostScript®. So we did. And
now you can enjoy the design
flexibility only PostScript offers as
well as 45 resident typefaces and thou-
sands of PostScript software applications.

You said make it reliable. So we used
the Canon® LX print engine manufactured
by the undisputed world leader in high-quality,
easy-maintenance print engines.

You said make setup easy. So we made it truly
and completely plug-and-play. Out of the box, it
connects to IBM® PC’s and compatibles, Apple®

Macintoshes® and mini and mainframe computers.

You said make it flexible. So we added HP® LaserJet®
Series II emulation to support non-PostScript printing
applications.

You said make it simple. So we gave the QMS-PS 410
the intelligence to actually “think for you” by automati-
cally switching between emulations and interfaces! This
printer has ESP (Emulation Sensing Processor), which
interprets incoming data and automatically chooses the
appropriate printer language. And you can send data
simultaneously to its AppleTalk®, serial and parallel
interfaces! There’s no need to change switch settings

or send complicated software commands.

You said make it fast. So we created a super-fast
controller with a 68020 processor and third generation
QMS® ASAP™ technology (Advanced Systems Architec-
ture for PostScript), which incorporates the latest in
component and controller design.

You said make it expandable. So we made a variety of
options available, including an HP-GL® emulation card,
Adobe typeface cards, HP compatible font cards, memory
upgrades and extended paper handling capabilities.

J ostScript Power To The People!

The QMS-PS® 410 Printer. Developed by the
greatest minds in the industry. . . Yours.

o
/

:/,,,/-:I

Call Now and Let the QMS-PS 410
Liberate You!

1-800-523-2696

in Europe (31)-30/420129
You see, listening to you gave us the insight to
develop a printer that offers real world solutions to
real world problems. And the QMS-PS 410 delivers
PostScript power to the people by giving you more solu-
tions than any other printer on the market. Affordable.
Reliable. Flexible. Solutions that set you free!

q

POSTSCRIPT®

The tollowing are trademarks or registered trademarks of their respective companies: OMS, the OMS logo,
QMS-PS and ASAP of QMS, incorporated. 1BM of International Business Machine, Incorporated. Adobe,
PostScnpt and the Adobe PostScnpt loge of Adobe Systems, incomporzted  Canon of Canon USA,
incomporated. Apple, AppieTalk and Macintash of Apple Computer, Incomorated. HP, HP-GL and LaserJet
of Hewlett Packard Company. Centronics o' Centronics Data Computer, Incorporated.
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REAL-TIME
MULTITASKING
KERNEL

8086/88, 80x86/88 80386
Z80, 64180, 8080/85 68000/10/20

@ Fast, reliable operation
@ Compact and ROMable
@ PC peripheral support
@ DOS file access
@ C language support
@ Preemptive scheduler
@ Time slicing available
® Configuration Builder
@ Complete documentation
@ Intertask messages
l ® Message exchanges
@ Dynamic operations
— task create/delete
— task priorities
— memory allocation
@ Event Manager
® Semaphore Manager
@ List Manager
@ InSight™ Debugging Tool

|  THEBEST

Join over 600 developers such as
IBM®_ Xerox, Hewlett Packard,
Hayes, Hughes Aircraft and NASA.

CHOOSE AMX

The best low-cost, high-performance
real-time multitasking system
available today.

No Royailties
Source Code Included

Demo Disk $25 US )
Manual only $75 ys Call for prices for
AMX 86 $3000 Us Ofher processors.

(Shipping/handling extra)

IBM is a registered trademark of IBM Corp

Z80 is a trademark of Zilog, Inc

AMX, AMX 86, InSight are trademarks of
KADAK Products Ltd

KADAK Products Ltd.

206-1847 West Broadway
Vancouver, B.C., Canada

V6J 1Y5
Ak Telephone: (604) 734-2796
Fax: (604) 734-8114 4
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MACINATIONS

ITEMS DISCUSSED

(Until the PC version is released,
the Mac version is $195.)
Spinnaker Software
| One Kendall Sq. i
Cambridge, MA 02139
(617) 494-1200
Inquiry 976.

ToolBook ......................... $395
Asymetrix Corp.

110 110th Ave. NE, Suite 717
Bellevue, WA 98004

(206) 462-0501

Inquiry 977.

important is ToolBook’s enhanced script
editor and debugger. Both put Plus’s cur-
rently weak efforts in these regards to
shame. ToolBook also supports user-de-
fined object properties and the Dynamic
Data Exchange hot-links facility in Win-
dows 3.0.

ToolBook scripts (the scripting lan-
guage is called OpenScript and looks
much like HyperTalk) can be clumsier
than Plus’s scripts. You also miss repeat
structures, since you can’t use repeat
loops in your code; instead, you have to
code a while control structure like this:

set ch to 1 --initializes the
--ch local variable
while char ch of filename
<> ll.ll
put char ch of filename
after title --Title
--1is a local variable; put the
--character that is in the ch
--variable at the end of the
--value that is in the first
--variable
increment ch
end while

I missed the loop structures like re-
peat, repeat until, and repeat while.
Of course, a straight while structure
functions nearly identically to a repeat,
but sometimes touching base with com-
monly accepted syntax from other lan-
guages helps enfranchise more crossover
programmers. ToolBook should have left
in the repeat structures.

The ToolBook messaging system is a
bit odd compared to Plus and Hyper-
Card. Where all HyperCard objects gen-
erate messages for other objects when
their handlers are correctly activated, the
ToolBook messages are generated under
more controlled circumstances. In some

B Y T E IBM Special Edition

cases, this control can force you to ex-
plicitly send a message from object A to
object B, since you can alter the natural
message-passing through an object hier-
archy. This can be confusing, especially
if you expect the message to be passed
automatically to the correct target
object.

Say you want to send a message from
one handler in an object’s script to trig-
ger the execution of another handler in
the same script. You would write some-
thing like this:

to handle buttonUp

move circle "RoundOne" to
110,310

send buttonDoubleClick
--sends the buttonDoubleClick
--message to the object whose
--script contains this
--handler

end buttonUp

Another handler in the same object’s
script would handle the buttonDouble-
Click message. If not, only then would
the buttonDoubleClick message travel
up the hierarchy of ToolBook objects.

My impression of ToolBook is that it’s
needed for the Mac and that the PC Win-
dows version needs all those Mac Tool-
Book applications that would eventually
spring up, especially among dyed-in-
the-wool HyperCard/Plus developers.
ToolBook is not true OOP, but it’s closer
than Plus, and its adherence to the basic
tenets of hypertext can’t be faulted. And
for professional developers, it includes
decent basic development tools and util-
ities and the support of many third-party
vendors with add-ons.

In the long run, I hope that Plus im-
proves its environment and utility, while
ToolBook makes it to the Mac. Once that
happens, you’ll have two good cross-
platform OOP/hypertext development
systems to work with. Both Plus and
ToolBook are bound to enfranchise a
whole new group of PC users who will be
building their own custom software for
the first time. It should feel like the kick
in the pants Mac users got in 1987 when
HyperCard was released. @

Don Crabb is the director 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.
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With the introduction of Microsoftt
Windows,, came the development of
business software packages . .
expressly fashioned for this exciting Microsoft Windows 3.0-The graphical user
g‘;’g’.ﬁ”"c’g’m””;%’;gsﬁ;’rﬂ ttgday s interface (GUI) environment instantly transforms your
CORSOFT to fulfl their specialized | FC from a tool that runs only one character-based
software needs. Select from over application at a time to a graphically oriented, multi-
4,500 titles, including all the newest application environment that will make your produc-
Windows products! tivity soar. Windows features: integration of text,
numbers and graphics; WYSIWYG display; icons,
For instant informration on these pull-down menus and dialog boxes; on-screen
products, just pick up your FAX manipulation of objects with a mouse; accessibility
phone, dial the FAXceteranumber of network drives and printing.

below and follow the step-by-ste| . . i
directions: e You'll be getting a lot more accomplished with less

201-389-8173 Slﬁaocr;':’.and isn'tthat why you boughta PC in the first

List: $149  Ours: $92 FAXcetera # 1269-0005

®
- —r - . 3 s s —F = e L -
G AT e P N el Y e S

agreements, contracts and personally assigned sales representatives.

Call CORSOFT today and improve your computing environment! Tielsiatieee Remmrce o+ [oibllanng Comparies,  [F.2.

Call for our latest free catalog! (800) 441-1511 or (201) 389-1700 |, %,
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Lotus
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Lotus® 1-2-3 Release 3.1 ,—The award-winning, P - D R el e
true 3D spreadsheet offers a 3D design for easy o
spreadsheet organization, advanced analytical Py ] "
functions, access to external data, and powerful 71 Cricket Presents:
application development capabilities. Release 3.1 5| Fordevelopment,
now provides the familiar 1-2-3 interface in an easy- - management and delivery
to-use WYSIWYG screen display, graph and text 1] of desktop presentations,
editing tools, and printing power for users of DOS or ,%1  Cricket Presents brings

DOS with Windows 3.0, on 286 and higher PCs. <} integrated charting,
) drawing, text processing

List: $595 Ours: $385 FAXcetera #4000-0005 o3 and image management

.1 tothe Windows environment. Qutliner and templates for
automatic presentations complete with audience handouts
and speakers’ notes, in addition to autografix overnight
slide service telecommunication support for producing

35 mm slides or transparencies.

List: $495  Ours: $2€9 FAXcetera #1004-0001

Cricket Graph: Design technically-oriented
charits and graphs with control over a variety of
sophisticated attributes, including fonts, color and
patterns. Interactive development editing and
WYSIWYG output makes Cricket Graph a
recognized leader in graphing programs!

List: $195 Ours: $113

»z vl »:\r’{_?:p’?’ g o FAX(cetera # 1004-0002 ‘ OMPUTER®

iSSOCIATES

We're CORSOFT! We specialize in servicing the corporate com- T ¥, ‘.-;
munity. Get quick delivery and great prices on over 1000 publishers, (an i
including Microsoft, Lotus, and Borland. Ask about volume purchase ‘.r.’", g



You can’t be
too rich, too thin
or t00 smart

RICH

in features like a replace battery
indicator, internal control language,
site diagnostics, and full-time surge
and noise suppression

Some
people also
say you
can't be too powerful. But to
a computer too much or too

: - | > ---.i #

little power can be disastrous.

Protect your desk space and
your data with APC's new
Smart-UPS~ 400, designed

The industry’s leading UPS systems

THIN

to fit easily under the monitors of
desktop servers and workstations

specifically for servers or
workstations such as the IBM
PS-2/80 and the Compaq
DeskPro 386. With Power-
Doctor~ software, you can
even monitor your site's
power quality and export the
data directly to popular
spreadsheets. So even if

[LAN TMES IRV Around
I%ES it Reliable l A“
)8 Choice”
EDITORS U0 X PCWEEK Co DEVELOPER S of CHOICE

SMART

with an intelligent interface to
allow automatic shutdown of
network operating systems such as
Novell, Lan Manager, Lan Server,
SCO Unix, Banyan and more

you're finding it hard to get
rich or thin, protecting your
data with an APC UPS will
always make you look smart.
Call 800-541-8896, Dept.
A2 to receive your free
Power Protection Hand-
book. Resellers ask about our
extensive support programs.

Lan's Best Friend ™

© 1990, APC, 132 Fairgrounds Rd., West Kingston, R1 02892 USA. Int'l headquarters at 2 bis rue P.H. Spaak, Esplanade Parc d'Enterprises, Saint Thibault des Vngnes 77462 Lagny sur Mame,
Cedex, France,011-33-1-64-021 ISX Products carry atwo year warranty. Lan's Best Friend, Smart-UPS, PowerDoctor are trad di
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Microsoft’s answer to
multitasking hasn’t lived
up to its claims, but
there are other choices

or years now, we’'ve been told

that OS/2’s Presentation Man-

ager (PM) is the answer to the

business user’s requirements for
productivity. In a fit not to be outdone by
Apple with its Macintosh interface, IBM
and Microsoft created this super win-
dowing software package that is sup-
posed to let us use a mouse to switch be-
tween applications as easily as we change
channels on our TVs. The problem is,
there aren’t enough applications to make
switching necessary.

Then, earlier this year, we were told
that the new version of Windows would
do the same thing for the DOS world. All
of a sudden, we would be able to engage
in real multitasking—running communi-
cations software in one window while
using a word processor in another. Once
again, the answer to the business user’s
need for productivity was at hand with
Microsoft’s graphical user interface. Of
course, the fact that Quarterdeck had
been doing this for years with Desqview
(albeit without the GUI) was ignored.

Now, business users find themselves
with two choices, each of which the
heavy hitters say is the right GUI. One,
0S/2, is supported by the heaviest hitter
of them all, IBM. The other, Windows
3.0, is supported by Microsoft, which
also wrote OS/2. OS/2 treats all your
computer’s memory as a big contiguous
space in which to run programs. Win-
dows 3.0 lets you load several DOS pro-
grams, each into its own 640K-byte seg-
ment. OS/2 also lets you have a DOS
segment, but you can have only one, and
not everything runs in it.

An Embarrassment of Riches?
Confronted with such choices, many
business users might simply decide to ig-
nore the whole thing and keep using plain
old MS-DOS just as they always have.
But can you afford to ignore either one of
these? Can you afford to ignore both of
them? Does either of Microsoft’s GUIs
have a place in your business?

ILLUSTRATION: DOUG PAULIN © 1990
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DOWN TO BUSINESS @ Wayne Rash Jr.

THROUGH A
WINDOW, DARKLY
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To be useful in a business setting, a
software package must do something to
enhance the value of an employee. The
employee must become more productive,
more accurate, or more capable than be-
fore; otherwise, the software is just a
waste of money. In addition, the software
must not require resources that outstrip
the value to be gained. If you have to
spend $10,000 on computer hardware
and software to realize a productivity
gain of $5000 over the economic life of
the computer, you have just thrown away
the money you invested.

Accordingly, Windows and PM must
do something worthwhile if they are to
play a role in business, and, in addition,
users should be able to justify them eco-
nomically. I looked at Windows 3.0 and
PM in a variety of environments to see if
either of them makes sense. While I was
at it, [ checked out Desqview 386.

To make sure that I looked at ma-
chines similar to what most businesses

B Y T E IBM Special Edition
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use, I tried Windows 3.0 and PM on an
old 3-MHz, 286-based Zenith Z-248. |
also sized up more modern equipment—
a Zenith 386/33, a Cheetah 386/25, and
a Gateway 2000 386/25. I did not test
Windows 3.0 on an 8088-based machine,
even though it will allegedly run on one,
because of reports that the operation is 5o
slow as to be ludicrous.

PM and Windows 3.0 seem to be very
similar at first glance. (For more infor-
mation on the user interfaces, see “PC
GUIs Go Head to Head” on page 82.)
The-e are some significant differences in
the software, however, and they can have
a major effect on whether or not the
packages will be useful to you and your
business.

Is OS/2 the Answer?

0S/2’s most important difference is that

it’s not MS-DOS. This statement may

sound silly, but remember that most of
continued
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Desqview 386 $220 |

Quarterdeck Office Systems
| 150 Pico Blvd. -
Santa Monica, CA 90405 |
(213) 392-9701
Inquiry 1221.

| 0S/21.2
(with Presentation Manager) |
‘ Standard Edition .............. $340
Extended Edition.............. $830 ‘
Windows 3.0 ..................... $149
Microsoft Corp.
1 Microsoft Way
Redmond, WA 98052
(206) 882-8080
Inquiry 1222.

the software currently in use requires
MS-DOS. While OS/2 does provide for a
single MS-DOS session (some people
call this the DOS *“box™), that may not
be what you are looking for.

There are some programs that don’t
run in the DOS session that OS/2 pro-
vides, including the standard DOS shell
for Novell NetWare. This means you
may not be able to use networked applica-
tions with OS/2 unless they recognize the
OS/2 NetWare requester. In addition,
some applications and utilities, including
Procomm Plus, seem to run in fits and
starts in the DOS session.

Also, to run at all, OS/2 requires a
computer to have significant resources.
You need several free megabytes on the
hard disk and about 4 MB in system
memory. Finally, you need an IBM Pro-
printer, since OS/2 doesn’t recognize
other printers. Neither VGA Video nor a
mouse is required, but you should use
both if you actually planto make the GUI
productive. If you plan to use OS/2’s
multitasking capabilities, you will need
more memory than 4 MB.

Virtually all the software available for
08S/2 is available for DOS. In addition,
0S/2 seems to be the target of choice for
applications being ported from the main-
frame world to microcomputers. For ex-
ample, in “Moving Down to Micros”
(September BYTE), I wrote about SPSS
for OS/2. This massive package requires
0S/2 and uses PM as its interface for
building user queries. If you plan to use
software like this, you’ll need OS/2.

Loeking Through Windows

Windows 3.0, on the other hand, is a
creature of the DOS world. It supports
software designed for plain MS-DOS, as
well as for earlier versions of Windows.
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It does, however, have some major short-
comings. For everything to work as ad-
vertised, an application must be written
specifically for Windows 3.0. Non-Win-
dows applications and Windows applica-
tions written for earlier versions may not
work as expected when run from Win-
dows 3.0 unless you run them in what’s
called “real mode”—the bottom 640K
bytes. The extra memory does you no
good whatsoever.

While Windows 3.0-specific applica-
tions apparently aren’t difficult to write,
right now they aren’t ubiquitous. It is
likely, though, that they will become
available more quickly than applications
for OS/2. In the meantime, you have to
be careful of software that doesn’t like
Windows. Novell’s workstation shell,
for example, will run on a workstation
that’s using Windows, but you must
either use it in real mode or get a special
version of the workstation software. You
also can’t use Novell’s IBM 3270 gate-
way with Windows on the workstation,
or the gateway will crash.

On the other hand, applications for
Windows seem to be easy to create. I
asked a programmer to look at the Win-
dows Software Development Kit, and he
reports that it’s a significant improve-
ment over earlier versions. Thus, you can
expect applications converted for use
with Windows 3.0 to show up more
quickly than those for OS/2, which is
still very difficult to write for.

A Multiple Look

Unfortunately, neither PM nor Windows
3.0 seems to handle multitasking very ef-
fectively, at least not with current soft-
ware. PM will do fine with OS/2 applica-
tions, but the chance of finding more
than one application that you need at any
given time is pretty slim.

Windows 3.0 will switch any DOS
program into the background, but it may
need to be in real mode to work with
some applications. And once switched
into the background, it seems to go into
suspended animation. A DOS applica-
tion operating in the background with
PM also seems to run very slowly.

As a result, without applications writ-
ten specifically for the environment in
use, you don’t really get a productivity
gain. You do get context switching, but
you can’t download from an on-line data-
base in one session while doing word pro-
cessing in another. In other words, the
hype for OS/2 and Windows 3.0 prom-
ised a lot, but they didn’t reaily deliver
much except a pretty interface. If you
want multitasking, you’ll have to look
elsewhere.

BY T E IBM Special Edition

Real Multitasking

The best solution to multitasking that
I've used is Desqview from Quarterdeck
Office Systems. While it’s not a GUI,
Desqview works with Novell NetWare
and does windows, and its multitasking
works quite well. It really does give you
the productivity boost promised but not
delivered by the others. Of course, this
solution is neither brand-new nor heavily
hyped, so it may appear to be low-tech to
your power users. But Desqview does
have the distinction of working where the
others do not.

Eventually, perhaps by Fall Comdex,
you will begin to see a number of applica-
tions that will work with Windows 3.0.
Several manufacturers have announced
versions of their packages for Windows
3.0, and as more computer manufac-
turers begin shipping Windows as part of
their bundled software, you can expect
more software manufacturers to follow
suit. Meanwhile, though, your use of
Windows 3.0 will be limited. You might
as well wait until you really need it—
either because an application you need
requires Windows, or because it is in-
cluded with a computer you just bought.

It’s unlikely that you will ever see a
great rush to PM. It seems to have missed
its window of opportunity, and now it
probably will find its niche supporting
network servers and software packages
that migrate from mainframes. The only
real reason to buy OS/2 is because a spe-
cific application requires it. Otherwise,
it’s a waste of money.

The promise of a productivity increase
based on multitasking remains unful-
filled, at least by Microsoft. Whether or
not its GUI enhances your productivity is
an open question. Meanwhile, right now
you can get the next best thing by calling
Quarterdeck. If you must decide be-
tween the Microsoft offerings, then the
choice is clear. Unless a specific applica-
tion drives you to OS/2, choose Windows
3.0. At least with Windows, the chances
are good that you’ll eventually be able to
obtain some software. @

Wayne Rash Jr. is a contributing editor
for 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, Peterborough, NH
03458.
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How to see the Big Picture
through a smge slot.

Take a look at the DigiCHANNEL C/X System.
You'll see up to 64 users working on 64 different jobs. All
at the same time. All through a single expansion slet.

The C/X Adapter Card, with its own processor,
slips into that slot. From there, it connects with up to
four DigiCHANNEL C/CON-I6 concentrator boxes. Each
concentrator comes with a 16 MHz 80186 processor and
128K of zero wait-state RAM to handle [/O processing for
16 terminals. All of which is available
for EISA, Micro Channel and ISA

buses, with support for most UNIX operating systems.

So you can configure up to four workgroups, each
located up to 1000 feet from your CPU. Yet when all 64
users are on line, each one will be able to communicate
at 38.4 KB. That’s nearly twice as fast as anyone claiming
to be competitive.

If you're looking for a better view of the Big
Picture, give us a call. Ask about our NO-RISK 30-DAY
TRIAL OFFER. We think you'll like

what you see.

1-800-344-4273

6751 Oxford Street, Minneapolis, MN 55426 In MN, 612-922-8055

© 1990 DigiBoard. Inc
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FAIRCOM

corporation
4006 WEST BROADWAY » COLUMBIA, MO 65203 * PHONE 314.445 6833 = 800.234.8180  FA). 314 4459698
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irCom Server &
NQL Nerver

m Designed with developers in
mind — you can incorporate the
FairCom Servers directly into your
applications. Something Qrac|e
and MS/SQL Server won't let

\
you-d T\lo other server can match
the speed, flexibil'rly or concur-
rency of FairCom >ervers.

@ Multi-threaced design
increases performance — the
server utilizes all the pygvmus|y
unused time spent waiting for
lacks or /0 operations.

@ Industrial-guality transaction
processing, including full commit
and rofl-back, inermediate save
points and comglete logging.

m Compatible with c-tree plus,
ANS!-standard SOL. OBE. Just
Ask”™ natural Iangl:[age query

nd other mterfaces.
mO"laTwo configurations {FairCom

Server or FairCom SOL Server) —

each comes wirh a complete

c-tree plus file handler, FairCom

SOL Server also includes an ANSI-

standard SQL engine.

The Fair(ont Servers
The developers
client/server

LAl

l' airCom introduced the first portable
server to the developer community in 1988.
Since then developers have been demanding
increased user response time, faster server
performance, more flexible interface options
and industnal-quality transaction processing.

The kind of server technology that devel-

opers can incorporate into their applications
to create more sophisticated, flexible and
dependable DBMS products.

FairCom Servers. The server technology
developers have been waiting for.

The FairCom Servers utilize high perfor-
mance design features:

@ Multi-threaded design

@ |/0 minimization. Sophisticated pro-
prietary caching and compression algorithms
reduces 1/0 functions

& Key locks. Minimizes interference
between users while maintaining maximum
data availabitity.

Transaction Processing — The heart of
the FairCom Servers.

FairCom provides industrial quality on-line
transaction processing (OLTP) and fully auto-
matic recovery, including full commit and roll-
back intermediate, save points and complete
logging. No other server can match the speed,
flexibility or concurrency of FairCom Servers.

Complete interface flexibility.

FairCom Servers offer developers two con-
figurations. The FairCom Server is an uitra-
high performance server utilizing the widely
accepted c-tree” and c-tree plus™ Application
Programmers Interface (API). The FairCom
SOL Server includes c-tree plus and a fult
ANSlI-standard SQL, serving both SQL and
non-SQL clients simultaneously.

The FairCom Server can also be used in a
stand-atone {vs. a network) configuration —
it can be tightly coupled with a developer's
application.

FairCom — A decade of performance
and quality.

This new client/server technology break-
through wilt come as no surprise to the U.S.
and international software developers who
have been utilizing FairCom products during
the past decade. Our file handling technology
is incorporated in the products of many lead-
ing companies including 3Com, Hewlett
Packard, NCR, Cray, Informix, Shamp, Digital
Research, IBM and others.

Call {800)234-8180 to get a Lomplete
technical overview of the latest generation of
servers — FairCom Servers.

The developer' client/server.
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New Unix-specific
machines from IBM
indicate a new attitude
toward Unix

veryone knows that AT&T wrote

Unix. But that hasn’t stopped

IBM from developing products

that have changed the face of the
Unix industry ard will continue to do so
for some time. You could even say that
IBM has been responsible for several of
the more important de facto standards in
Unix—and until recently, the products
that have set these standards weren't even
Unix products!

Look at the venerable IBM AT. Based
on the Intel 286 CPU, the AT started to
create interest in a modest way when
firms such as Microport and The Santa
Cruz Operation (SCO) ported Unix and
Xenix for it. When multiport serial
boards appeared on the market, the AT
thus became a moderately priced, stan-
dardized base for multiuser applications.

In many ways, this was the true begin-
ning of the low-end Unix market. Before
the AT, low-priced Unix machines had
been mostly 68000-based computers,
with widely differing and incompatible
architectures. The AT was a known enti-
ty with well-defined characteristics, and
it had gotten into many developers’
hands. So it was logical that it was a pop-
ular destination for DOS developers
wishing to port their programs to Xenix
and Unix: They already had the hard-
ware, and so did their customers.

This is also how Xenix became so
popular, since it was one of the first *se-
rious” versions of Unix intended for
small computers that had some of the ex-
tensions needed for business. SCO ag-
gressively marketed Xenix to developers
through direct sales and channels such as
Tandy, which made its own series of
Xenix-compatible computers (some of
which were also based on Intel CPUs).

Chips Ahoy

The introduction of the Intel 386 CPU
probably did more for this segment of the
Unix market than any move AT&T ever
made. The 386 was an instant success,
but not quite the way IBM had planned.

ILLUSTRATION: DOUG PAULIN © 1990
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IBM AND UNIX:
PERFECT TOGETHER?

While IBM’s sole 386 machine belonged
to its new line of Micro Channel archi-
tecture machines, everyone else started
dropping 386 chips into reworked AT
motherboards. Suddenly, the most-
wanted personal computer in the IBM
world was something that IBM didn’t
make (and still doesn’t): a 386-based
version of the AT.

In addition, although many DOS-
based PC users looked at their 386 ma-
chines as an expensive status symbol
(which was true in some cases where
people weren’t doing serious graphics
and CAD work), Unix users knew just
what to do with all that power. It was des-
perately needed for the multiuser appli-
cations that had been stretching the 286-
based AT computers to their limit. 386
PCs running Unix could now become a
major force in the market.

There were technical, not just market-
driven, reasons for this. The 386 is a
much more powerful processor, is faster

BY T E IBM Special Edition -

internally than the 286 while being up-
wardly compatible with it, and can run at
clock speeds of up to 33 MHz. It has a
fully separate supervisor mode, so a 386
Unix kernel can be run completely pro-
tected from the vagaries of user pro-
grams. Perhaps most important, the
*“virtual 8086 mode of the 386 CPU en-
abled software companies such as Locus
Computing and Interactive Systems (to-
gether with Phoenix Technologies) to
write emulators for MS-DOS that allow
an entire DOS system to be run as a task
under 386 Unix. This support of an IBM
standard allowed more DOS users to see
the potentials of Unix.

For the first time, Unix users could
have a powerful processor at a reason-
able price, on a totally standard hard-
ware platform that was compatible with
MS-DOS. Add to this the standard Unix
ports available from AT&T, Interactive
Systems, Intel, SCO, and others, and it’s

continued
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obvious why the 386 has redefined the
lower end of the Unix market. Of course,
the i486 is an even more powerful plat-
form for Unix, although the ramifica-
tions of the battle between the Extended
Industry Standard Architecture and
Micro Channel architecture buses are
too complex to be discussed here. Again,
it was IBM’s lead in the business arena
that helped this standard come about (in
comparison, Motorola 680x0-based
computers are generally no longer in the
high-volume low-end market).

Software Solutions

But there’s more. For every user who has
moved to Unix from DOS, there are still
probably 80 who haven’t. Even so, DOS
users are using Unix, albeit often trans-
parently or as a back-end server. The
programs that make this possible are
things like PC XSight from Locus, PC-
Connect from VisionWare, and PC-In-
terconnect from Motorola.

All these programs allow DOS users
to access both Unix and DOS programs
more or less (depending on the product)
transparently. The Unix programs are
expected to reside and run on a different

OS users
are using Unix, albeit
often transparently or
as a back-end server.

machine, generally connected to the PC
via Ethernet. The DOS side may look
like an ordinary DOS screen, or like an
X Window System terminal, or even like
Microsoft Windows. The better pro-
grams even allow cutting and pasting be-
tween DOS and Unix programs. The re-
sult is that you can keep your IBM PC
running DOS, while getting the benefit
of the departmental or companywide
Unix machine (see “DOS and Unix: On
Speaking Terms,” June BYTE).

IBM and Workstations
IBM has not been ignoring the mush-
rooming workstation market, either.

IBM took early steps a few years ago
with its RT computer, which was sup-
posed to become a hot entry in the scien-
tific market due to its use of RISC tech-
nology and Unix. In an attempt to ensure
software availability, IBM went out of its
way to make RT machines available at
extremely good prices to software devel-
opers and porting houses. Although IBM
was the originator of RISC technology in
the first place, the scientific community
didn’t seem to find the RT very interest-
ing. The original RT was underpowered
compared to its competition, and the ver-
sion of Unix that finally came out of IBM
was simply nonstandard enough to cause
problems.

All those software developers did play
an important role, however. Once the
initial cachet of working with IBM wore
off, developers needed a way of recover-
ing some of the costs involved in buying
their RTs and porting their software. By
selling both the IBM hardware and soft-
ware to the business market, they were
able to accomplish this, while introduc-
ing many executives to the idea of work-
stations in general.

continued
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Our Hostess multiuser serial controllers are an
excellent choice foruptoeight occasional users.
The Hostess 550 provides buffering for even
higher performance. And for truly high perfor-
mance, choose the Ulira 8.

Expand up to 16 users with the Ultra 16 high
performance intelligent serial controller. But if
your multiuser requirements are more modest a
16 port Hostess 550 controller makes an equally
intelligent choice.

eLhoice
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Teisdssbbiobibiie

Gt

Our Ultra Cluster gives you the flexibility and
power for virtually limitless growth. Starting
with an Ultra 8 base board, you can expand 16
users at a time, while maintaining current levels
of performance every step of the way.



Murtipry Your CHOICES

At Comtrol we pioneered multiuser
technology. And we know that there
i are no single
solutions to
multiuser en-
vironments.
That'swhywe
offer more
choices than any

other company.. from text to graph-
ics...for modest usersto over 64 users
supported by a single PC. And we've

. “ notonlymultipliedyourchoices, we've
multiplied performance, allowingyou

to expand without the high cost of adding computers.

MuLTIPLIED PERFORMANCE

No company offers you more perfor- B porformance
mance than Comtrol. Infact, ournew o zins bigh as
DT Express driver transforms our Ultra  you add users

Series into the high-
est performing con-
trollers available
tocay. DT Express
dramatically
reduces host
utlilization and
significantly in-
creases throughput by managing
all data transmission and data
transform functions on the con-
troller. So now as you add users,
no one gets caught in a wait state.

. Host utilization
decreases.

MurtiVisioN. For CHoices BEyond WoRDs

When graphics enter the equation, MultiVision enters the
picture. A fully functional multiuser system for up to 16 users,
MultiVision speeds images to the screen at a blistering 100
megabits per second. As a result, you'll experience near
instantaneous trans-
mission of your
graphics.

With software that
enhances standard
operating system
graphics drivers,
MultiVision is

compat- g
ible with ™
virtually any e

monitor, keyboard, mouse or VGA controller supported by the
operating system. MultiVision can also run applications de-
signed for the “X” environment. But unlike a LAN-based “X”
terminal, MultiVision is a multiuser system that transfers
data up to 100 times faster. When you compare that
performance with the cost of an “X" terminal...
MultiVision's advantages really compute.

MutTiPLED PROTECTION

We back our products with an uncom-
promising 30-day satisfaction guarantee,
a *5 year warranty, complete technical
support, and most importantly...a com-
pany that's easy to do business with. It
all adds up to the best protection plan
available. And if you're a VAR, call us
about our Reseller Program that provides you with options
designed exclusively for your needs. *1 yr. MultiVision

See us at

(*) COMDEHFall ‘90

November 12-16, 1990
In Bally's Booth B540
Las Vegas, Nevada

HLsers,

Our products offer serial port and memory
options that are field upgradable; compatibility
with ISA (AT, MicroChannel and EISA buses;
RS232, 422, 485 and Current Loop interfaces and
DB 9, DB 25 and R] 45 connectors

il
Graphics

Whenyourneeds movebeyondtext, MultiVision
moves into view--a high speed (100 megabits
per second) communications controller that
offers near instantaneous multiuser graphics
like you've never seen before.
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Comtrol

A Control Systems Company

Multiply your choices. Call Comtrol today.

1-800-926-6876

Conrol Corp., 2675 Pation Road, P.O. Box 64750 St. Paul, MN 55164

©1990 COMTROL CORPORATION. Al rights reserved. All other brand names and
produc: names are trademarks of registered trademarks of their respective holders.



It seems that some businesspeople
weren’t ready to deal with upstart com-
panies like Sun Microsystems and con-
cepts like workstations and netwo-ks,
but of course, they would a/ways buy
hardware with the IBM name on it. So
the IBM RT workstations found a n che
in business, which became a bit la-ger
when the RT was redesigned 1o make it
even faster. Even so. the market share of
the RT was microscopic compared to the
rest of the workstation market.

THE UNIX /bin

The New IBM RISC Line

IBM’s recent announcement of the pow-
erful RS/6000 line of RISC workstations
and servers (see “Sizzling RISC Systems
from IBM,” April BYTE) overshadowed
what is probably more important: IBM"s
major new commitment to Unix. After
talking to several top IBM executives, |
am convinced that IBM is now absolutely
serious about Unix and considers it as
much a part of its strategy as AT& T does.
The RS/6000 line, in particular, will

Instant Embedded Controller

. « » Just Add Software

High-level integration makes

Building with the

the MicroFrame 3868 the perfect
embedded controller. All you have
to do is add software and expansioa
boards specific to your application.
All basic system components and
peripheral controllers are already
on-board:

MicroFrame 386S greatly reduces

your design time. We've engineer-

ed in compatibility and reliability

using industry-accepted standards.

You can concentrate your develop-

ment efforts on software.

Down time is reduced, too.
Time-consuming trouble-
shooting is eliminated. One
spare is all you need.

oY =%/ Backed by a five-year limited
I#ape W/ warranty, and Made in America,

¢ 80386SX processor

¢ 80387SX math
coprocessor socket

¢ Super VGA controller

*ANY

¢ IDE hard disk interface

e Dual floppy disk controller

¢ Two serial ports

¢ One parallel port

¢ PS/2 compatible mouse port
e 512KB to 4MB of RAM

* Four AT expansion slots

the MicroFrame 3868 is in control.
Call or write today!
1-800-525-7661

Monaolithic
é\é\\/\@ /g(f)tecf%lf COI(D.

Monolithic Systems Corp. 7050 Soutn Tucson Way, Englewood, CO 80112. (303) 790-7400

play a large role at IBM for the forseeable
future. And IBM will be supporting the
RS/6000s the way you might expect it to
take care of its mainframe customers, in
cluding 24-hour hot-line support.

Whatever the competition may think
about the speed of the RS/6000, one
thing is certain: These machines have a
great deal of power. Even if you were to
assume that IBM’s own benchmark fig-
ures are greatly exaggerated, the slowest
machine in the RS/6000 line would still
be one of the fastest computers in its
class. And since this entry-level work-
station, the Powerstation 320, costs less
than $13,000 (including AIX, 8 mega-
bytes of RAM, a 120-MB hard disk
drive, and a 19-inch monochrome dis-
play), you can expect that IBM will be
tough competition for traditional work-
station manufacturers. IBM itself thinks
it will be a leading player in the worksta-
tion market by 1992.

The software delivered with the RS/
6000 line sets a few standards, too. AIX
3 is a Posix-comipliant, security-minded,
and significantly enhanced version of
Unix (although rumor has it that pro-
grammers may have to work around a
few nonstandard features). AIX 3 will
eventually be the standard Unix available
for the IBM PS/2s and 370 mainframes,
as well.

Along with the standard C compiler
and development package, AIX users on
the RS/6000 receive OSF/Motif and X
under the name AIXwindows. The Next-
Step development system will also be
available, meaning that developers will
have two state-of-the-art development
environments to work with. Naturally,
both IBM and NeXT are hoping that
NextStep becomes a standard the way X
is and Motif is rapidly becoming. And
IBM took care to ensure that many high-
end applications were available for the
RS/6000 line of machines at the time of
its announcement.

IBM has not only played an important
part in setting standards that have af-
fected everyone in the Unix industry but
is also creating new products that will
themselves set the standards to come. It
will be an exciting future. m
David Fiedler is executive producer of
Unix Video Quarterly and coauthor of
the book Unix System Administration.
He has helped siart 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.
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the features of
HPBASIC, and more.

For less.

HTBasic | BASIC FEATURES: HP BASIC
YES IEEE-488 GPIB (HP-1B), RS-232 Instrument Control YES
YES Integrated Environment: Mouse, Editor, Debugger, Calculator YES
YES Supports 16 Megabvies of Memory (breaks DOS 640K barrier) YES
YES Engineering Math: Matrix Math, Complex Numbers YES
YES High Level Graphics: Screen, Plotter, Printer YES
YES Structured Programming with Independent Subprograms YES
YES Runs on Industry Standard Personal Computers NO*
YES Industry Standard Graphic Printer Support: Epson, [BM, lasers, etc. NO
YES Industry Standard Network Support: Novell, IBM, Microsoft, NFS, eic. NO
YES industry Standard [EEE-488 Support: National Instruments, [Otech, etc. NO
YES Exchange data files with Industry Standard PC applications NO*
YES No-charge Telephone Technical Support NO
YES | Instant on-line HELP system NO

A Costly Situation. Every engineer needs the power and features of a “Rocky Mountain” BASIC workstation, but not everyone can
have one. They simply cost too much. Fewer workstations, less productivity The Best Way. TransEra HTBasic software provides the
only way for serious technical computer users to turn their PC into a workstation without having to add costly hardware. Powerful
workstzttions for everyone means greater productivity Extraordinary Versatility. In addition, TransEra HTBasic works with the
Industry Standard Personal Computer hardware, software, and networks. It even allows you to easily exchange data between your
favorite DOS programs and the files you create in the BASIC workstation environment. All at a fraction of the cost of other
solutions.
More compatibility More versatility More possibilities. :
s e?‘:gf;ﬁ:ﬁ; call 1-801-224-6550. Engineering Excellence for 15 Years™

Circle 200 on Reader Service Card (RESELLERS: 201)
sk Without the addition cf a costly 68000 co-processor. © Copynght 1990 TransEra Corporation. All nghts reserved. HR HP BASIC, and HPIB are registered trademarks of Hewlett-Packard Co




4

O 7,
“ A

JWEEK.
“%,,G = ey

facTion

Introducing the high speed modems from U.S. Robotics
Now with V.42bis

Until now, high speed modem users had the best of
one world. They either had speed or compatibility.
U.S. Robotics just changed all that.

THE BEST OF ALL WORLDS...
With the new line of high speed modems from
U.S. Robotics — the Courier HST, the Courier HST Dual
Standard and the Courier V.32 — you can now have both
the highest speeds and the most compatibility.

For speed - its the Courier HST which delivers
throughput up to 35,500 bits per second with MNP® level
1-5 error control and V.42bis. And it still costs less than
$1,000.

For Compatibility — the Courier V.32 provides CCITT
standard modulations from 300 bps to 9600 bps for under
$995. And with MNP levels 1-5 and V.42bis you will get
complete data integrity plus throughputs approaching
24,000 bps.

For the best of all worlds — it's the Courier HST Dual
Standard, combining the blinding speed of the Courier
HST with the compatibility of the V.32. At $1,295, it
costs less than some featureless V.32-only modems.

U.S. ROBOTICS - THE EXPERT'S CHOICE

You would expect the broadest high speed modem line
from U.S. Robotics. We manufactured our first HST

in 1987, and it quickly became the standard on over
8,000 bulletin boards and for over 40,000 users. Rated #1
by Data Communications magazine, it confirmed what
our customers knew all along — U.S. Robotics delivers
the best mocem value. And we've been doing that for 13
years - for over 1,000,000 customers.

When you look for high speed modems, don't settle for
half a solution. Look to U.S. Robotics. Call today for
details on the high speed modems that give you the best
of all worlds.

Call 1-800-Dial USR. (1-800-342-5877)

(FRobotics

The Intelligent Choice in Data Communications
8100 North McCormick Boulevard, Skokie, lllinois 60076

U.S. Robotics. Courier and HST are trademarks of U.S. Robotics, Inc. Other computer
and software names Identitied by ® or ™ are trademarks of their respective
manutacturers. Prices are suggested retail prices in U.S. Dollars
For sales in the United Kingdom, please call Miracom. Ltd Ipswich, England.
Telephone: 0473 233888. For Canadian sales, call 1-800-553-3560.



Can Netware and
LAN Manager learn
to get along’?

ny carpenter can tell you which

tool is the right one for a given

task. The same thing is true of

LAN administrators selecting
a LAN operating system; in both cases,
you choose the one that best meets your
requirements.

But it’s not that simple. That strategy
works when you choose your first LAN
operating system, but what about the next
time? Do you go with the LAN operating
system you bought earlier, or do you
choose the one that’s right for your sec-
ond job? They aren’t always the same.

If you stick with a single LAN operat-
ing system, making your LANs work to-
gether is fairly simple; most vendors do a
decent job of ensuring that their own
products integrate reasonably. Choose
two different LAN operating systems,
however, and it’s a whole different story.

We're faced with that situation in our
lab, where NetWare and LAN Manager
servers sit on the same Ethernet wire.
And we are not alone. LAN Manager
(as offered by such vendors as IBM,
3Com, and Micmsoft) and NetWare are
the two biggest PC LAN operating sys-
tems. More and more large organizations
are in the awkward position of trying to
let their network users work with both
NetWare and LAN Manager servers.

What You Want
What'’s so frustrating about that situation
is that the ideal answer is obvious: You
want all your client PCs to be able to
work with both types of servers simulta-
neously. Each client PC should be able to
take advantage of the file, printing, and
other services of both the LAN Manager
and NetWare servers. Even more frus-
trating is that this solution is technically
possible—but not likely. To see both how
this solution could work and why it’s not
likely to happen, let’s look closer at a sin-
gle server function: file services.
NetWare and LAN Manager client
PCs have the same three basic types of
file-service software: a device driver, a

ILLUSTRATION: DOUG PAULIN © 1990
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protocol stack, and a redirector. The de-
vice driver lets the higher-level software
talk to the network adapter card, such as
the Ethernet cards we use in our lab. The
redirector intercepts server file requests
and makes them happen. Between the de-
vice driver and the redirector sits a proto-
col stack that sets up and manages com-
munication sessions with the server.
Thus, to let a single client PC use both
NetWare and LAN Manager servers, we
need one device driver, one protocol
stack, and two redirectors—one for the
NetWare requests and one for the LAN
Manager requests. Put another way, all
we need 1s for Microsoft and Novell to
agree to use the same device drivers and
protocol stack, and we’re in business.
Not a chance. At least, not yet. Both
vendors have their own device driver
standards and their own protocol stacks.
Both are even working on their own stan-
dards for those parts. Novell’s Open
Link Interface defines a standard inter-

B Y T E IBM Special Edition

face between device drivers and the pro-
tocol stack. The Microsoft/3Com LAN
Manager equivalent is the Network
Driver Interface Specification.

Unfortunately, the two standards are
different. Worse, they’re likely to re-
mair: that way. It's like the old joke: How
many psychiatrists does it take to change
a light bulb? Only one, but first the bulb
must want to change. Microsoft and No-
vell don’t want to use the same protocol
stacks, so they won’t.

What You Need

Because Microsoft and Novell won't
change, we can’t get the ideal solution
that we want. We might, however, be
able to get what we need.

For example, if we can’t have a single
standard software set, how about a way
to run two sets at once? All we need is
two device drivers, two protocol stacks,
and two redirectors—and the redirectors

continued
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have to be smart enough to pass on any
requests not destined for them.

We saw such a product at the Fall 1989
Comdex. Schneider & Koch & Co., a
West German company, showed a single
PC using the file services of a NetWare
and a 3+Open server simultaneously.
The second thing we did upon seeing this
product (the first was to verify that it was
working) was to run CHKDSK on the
demo client. About 300K bytes of the
PC’s precious 640K bytes was gone, con-
sumed by the protocol stacks. It’s bad
enough squeezing many applications into
the memory left over after NetWare or
LAN Manager loads; now double the
memory loss—not a pretty sight on a
standard 640K-byte DOS PC.

Still, there’s hope for this approach.
3Com has announced (and should have
shipped by now) 3+Open Connection
for NetWare. This product, in conjunc-
tion with 3Com’s Demand Protocol Ar-
chitecture, lets a single PC run multiple
protocol stacks with a single device
driver and network board. 3Com’s Net-
BIOS stays in memory constantly, while
you load NetWare’s SPX/IPX protocol
stack in and out of memory as you re-

acal
InterLan’s LMN Server
supports two
protocol stacks.

quire. The swapping is manual, so you
must issue explicit commands to use a
NetWare server. Furthermore, when you
connect to a NetWare server, you pay the
substantial memory overhead of having
both the NetBIOS and SPX/IPX protocol
stacks in memory at once. Consequent-
ly, while this product is a useful way to
work with NetWare servers occasion-
ally, its memory overhead is still too
high for constant use of both servers.
Another possibility is to work in a PC
environment, such as OS/2 or Windows
3.0, where 640K bytes is no longer a
limit. OS/2 doesn’t help the vast majority
of DOS users, but Windows 3.0 might.
Unfortunately, Microsoft didn’t think

about this problem when it designed
Windows 3.0. You can load two protocol
stacks, but only if you do so before Win-
dows starts. Once Windows is running, it
knows how to mount network disks—but
only for a single network. With just a lit-
tle work from Microsoft, however, Win-
dows could *‘learn” to work with more
than one protocol stack at a time. Micro-
soft, are you listening?

Let the Server Do It

Another option is to stop making the cli-
ents do all the work and shift the burden
to the server: Make the server support
both protocol stacks. Racal InterLan’s
LMN Server does just that. LMN Server
runs on a LAN Manager server, where it
intercepts NetWare-format requests des-
tined for that server and translates them
into requests that LAN Manager can
understand. NetWare clients then can
treat that LAN Manager server just as
they would any NetWare server.

Of course, LMN Server is only half of
the answer; it doesn’t help LAN Man-
ager clients get to NetWare servers. For
that, we'd need a Value Added Process

continued

MetaMedia presents ....
CD-ROM Subsystem Kits for the IBM PC XT/AT, PS/2°*

These complete kits are now available through a
cooperative hardware agreement between IBM and
MetaMedia Systems, Inc.

The PCD Series Subsystem kits include the Toshiba®
industry-leading, high performance XM-3201 CD-ROM
drive for complete plug-and-play capability!

Contact MetaMedia or your local IBM Marketing
Representative for additional information. Refer to
announcement #190-098. o

* Models 25, 30 and 30-286 only.

MetaMedia g3

Systems,lInc.

20251 Century Boulevard Germantown, Maryland 20874 (301) 601-2224 FAX (30G1) 601-2449

IBM, XT, AT and PS$/2 are registered trademarks of International Business Machines Corporation. Toshiba is a registered trademark of Toshiba Corporation.
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~ Up to32
Simultaneous
PC-to-Mainframe
Connections
wi
No Impact

on Your DOS or
UNIX Applications!

Your applications shouldn’t  co-processor boards withon-  without affecting performance. AR

have to compete with 3270 board memory. DataTalker 3270 provides Ada”s 0"{41 IK to ‘?\%? appli-
communications for your PC’s With DataTalker 3270, you full emulation of IBM 3278 cations, 40K to Ul
SCarce resources. can offload all communica- terminals and 3274 controllers,
That's why we deliver our tions processing and screen along with 32 LUs, 512K To learn more, call us today
- storage to the co-processor, RAM, file transfer at 1-800-233-2536. Or write

Supports NetView, HLLAPI freeing g'our DOS or UNIX
3.0, and CLEO'S oum AP system for applications

processing. As a resul,
DataTalker 3270 high-perfor- (8¢5 o0 Fl’effoml up
mance PC-to-mainframe con- 0 fsnmu FanCONS
nectivity sofiware on powerful ~ MAINIrAME SESSIONS

(INDSFILE), BSCor  to us at 3796 Plaza Drive,
# SNA support, and Ann Arbor, Michigan 48108.
IBM 3287 printer em-  FAX: 313/662-1965.

ulation. Line speeds
of up to 56K baud
are supported.

CLEO Communications
A Division of Interface Systems, Inc.

AVAILABLE WORLDWIDE!
In Europe, call Sintec Peripherals Ltd. in Slough, England, at 0753-811888 (FAX: 0753-811666).
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(for NetWare 286) or a NetWare Load-
able Module (for NetWare 386). Given
those components, however, we’d have a
reasonable way for the two worlds to co-
exist—and the added benefit of affecting
only the servers, not all the clients.

Applications, Anyone?

All the solutions we’ve discussed so far
are for general file services. In many
cases, a general answer isn’t crucial; all
that’s necessary is some way to make

specific applications work on both
LANSs. (If those applications work with
whole files, however, then direct file
access is still critical, and we’re back
where we started.)

Client/server applications are natural
starting points for this approach. In fact,
one of the first applications that led to an
interesting LAN Manager/NetWare link
was the Microsoft/Sybase SQL Server.
SQL Server is a database server that runs
onan OS/2 workstation. It receives client

CD-ROM Publishing
on Your IBM" Mainframe

\

OPI offers you the
choice of developing
your commercial
database on CD-ROM
using:

OPI IBM Mainframe
Software Products

® Optical Image Build - OPI's
pre-mastering package

® Optical Convert— OPI's data conversion package
® Optical Prep — OPI’s key pull package
® CD/ACCESS/370 - OPI's CD emulation package

OPI Consulting Services
® Database Design

® Retrieval Specifications
® Data Conversion

® Pre-Mastering

CD-Simulator™

® Apowerful system to design, simulate, debug, and
optimize CD-ROMs in the PC environment,

Call today for information

1-800-869-7989 x119

IBM is aregistered trademark
of International Business
Machmes Corporation
CD-Simulator 1s a registered
trademark of Elektroson B V
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OPTICAL
PUBLISHING
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155 West Harvard Street
Fort Collins, Colorado 80525
(303) 226-3466 FAX (303) 226-3464
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requests via Microsoft’s Named Pipes (a
Microsoft standard interface between
applications and the network protocol
stack). The SQL Server client software
on a DOS or OS/2 PC hands request mes-
sages to the client Named Pipes soft-
ware, which in turn hands it down to that
system’s network protocol stack. When
the requests arrive on the server, they
flow back up through the server’s net-
work protocol stack, to the Named Pipes
software on the server, and then to the
actual SQL Server database software.

Note the use of the Named Pipes stan-
dard interface on both the client and the
server; Novell did, and the result was its
NetWare Requester for OS/2 software.
That software gives OS/2 server pack-
ages a Named Pipes interface to Net-
Ware’s protocol stacks—so NetWare cli-
ents can talk to those applications. It’s
not an answer to all the problems we’ve
presented, but it is, at least, a potentially
good way to let LAN Manager and Net-
Ware clients use some of the same client/
server applications.

The Bigger Picture
We’ve intentionally cheated a bit so far
by restricting the playing field to Net-
Ware and LAN Manager. The same
problems also exist for those who use two
or more other LAN operating systems.
We have, for example, omitted Banyan's
Vines. Banyan is clearly aware of the
need to work with other LAN operating
systems, and the company is working
with Microsoft to find ways to let Vines
and LAN Manager work together. Other
vendors are hashing out their own deals.
While all those deals are cooking,
those of us who want to have client PCs
using two or more LAN operating sys-
tems at the same time are out of luck.
We’d love to see the major vendors stan-
dardize the client software and leave
their innovations to the server side, but
we doubt that it will happen. In the ab-
sence of such standards, let’s hope that
some of the approaches we covered above
mature enough to become common and
reliable ways to make different LAN op-
erating systems coexist. &

Mark L. Van Name and Bill Catchings are
BYTE contributing editors. Both are also
independent computer consultants and
JSreelance writers based in Raleigh, North
Carolina. You can reach them on BIX
as “mvanname” and “wbc3," respec-
tively.

Your questions and comments are wel-
come. Write to: Editor, BYTE, One
Phoenix Mill Lane, Peterborough, NH
03458.




Our Printer Sharing Unit
Does Networking]!

An Integrated Solution

Take our Master Switch ™, a sophisticated
sharing device, combingz 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
bufferis expandable to one megabyte and
holds up to 64 simuftaneous jobs. The

PO. Box 742571

MasterLink ™ utility diskette for PCs
comes with every unit and unleashes 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
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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-year warranty,
and a thirty-day money-back guarantee.

Call now for literature or
more information.

(800) 333-9343
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IN THE NINETIES

A look at what lies ahead for Big Blue
in the coming decade

Nick Baran

owadays, when you hear talk of IBM, it’s no

longer just the company that’s being referred

to, but an entire industry. Personal computer

owners who say they have an “IBM” may very

well be referring to a PC clone from Korea or
Taiwan. Virtually every new technology in the microcomputer
industry finds its way into IBM-compatible machines.

The Personal Computer Coup

As IBM enters the 1990s, the company faces a drastically dif-
ferent set of challenges than it faced a decade ago. When IBM
introduced the PC in 1981, the personal computer was sort of a
special project for IBM—an experiment. In spite of its unex-
pectedly enormous success, the PC in those early years ac-
counted for only about 5 percent of IBM’s gross revenues. To-
day, *“‘the personal systems business,” as IBM’s James Canna-
vino calls it, accounts for about 16 percent of IBM’s revenues,
about 10 billion dollars’ worth in 1989, according to figures
given by Cannavino at a speech in New York last April.

Nevertheless, IBM enjoyed a much more comfortable situa-
tion in the early 1980s. Its main business consisted of main-
frames and minicomputers, which yielded large profit margins
and guaranteed additional future income in the form of mainte-
nance contracts and leased software. Little did IBM know that
its PC experiment would unleash a revolution in computing that
would forever change IBM’s standing in the marketplace—
from a position of dominance to that of having to keep up with
relentless competition and technical innovation.

IBM’s dependence on its personal systems business will un-
doubtedly continue to grow as desktop computers based on In-
tel’s 386 and i436 processors replace older minicomputer sys-
tems like the IBM System/38 as database and file servers for
networks of personal computers. In addition, IBM has aggres-
sively entered the Unix workstation market with its RISC-
based System/6000 line of machines, which must also be clas-
sified as personal systems. Note that IBM now refers to *“‘per-
sonal systems” rather than ‘“personal computers,” empha-

ILLUSTRATION: DAVID TILLINGHAST © 1990

sizing the concept of a complete office system rather than a
stand-alone computer for individual users.

In fact, personal computing on an individual basis is no
longer the driving force behind the personal computer industry.
The driving forces now are workgroups and organizations that
share information and resources on a network. Initially, the
personal computer was popular because it let you work inde-
pendently on your own computer, away from the controls of sys-
tem administrators, endless print queues, and the unpredictable
performance fluctuations of mainframe or minicomputer sys
tems. Now, the trend is back to organizational computing. But
instead of centralized minicomputer and mainframe hosts, we
now have distributed computing; each node on the network has
its own processor, as well as access to the other processors and
peripherals on the network.

Another trend has been toward computers with graphical
user interfaces, which require graphics-based displays rather
than character-based or alphanumeric displays. GUIs, along
with the organizational computing model, have forced personal
computer designers to make changes in the basic design of
small computers.

New Hardware for Networks and Graphics
The trends toward GUIs and “workgroup” computing have led
PC designers to adapt the basic model of a single processor—
with a single, buffered I/0 bus—to the more demanding re-
quirements of multitasking, networking, and high-speed
graphics. Recently, several vendors, including IBM, Hewlett-
Packard, and Compagq, have introduced powerful extensions to
the basic IBM PC architecture to provide the additional horse-
power required by the networked and graphical environment.
For example, IBM introduced a new version of its Micro
Channel architecture that supports data transfer rates of up o
40 megabytes per second. about twice as fast as the maximum
performance of the original Micro Channel architecture bus.
Compagq included dual-processor capability in its Systempro w0
continued
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THE-SOLUTION

... to your data collection and
data entry problems!

The Psion Organiser II
& dCAPP

Psion Gives You the Answers!

With eight different Organiser Il models to choose from, Psion lets
you select the Organiser |l that best meets your needs. Standard
configurations are available with or without built-in software pro-
grams, and provide the options of either two or four lines of LCD
display, several different
keyboard designs, and from 32K
to 96K ofinternal RAM memory.
ll All Organiser units can use our
removableand interchangeable
memory modules, allowing the
Organiser Il to be configured to
meet your unique data and
program memory require-
ments.
POWER

The Organiser Il is a powerful
hand held computer capable of
running a broad range of pre-
written programs. When an off
the shelf program justwon't due,
you can custom program the
Organiser |l to the unique
requirements of your
application. From inventory
control to remote sales order
entry, the Organiser |l has the
power to do the job.

PERIPHERALS
For jobs ranging from simple
data collection to an RS-485
factory floor network, the
Organiser Il has the right tools
for the job. Peripherals include
Bar Code Wands, Laser
Scanners, Mag Card Readers,
Portable Modems and Printers,
CarryingCases, allthewaytoa
broad range of interfaces which
include serial, parallel and
multiple types of SPC devices.

dCAPP Gives You the Solution!!

» dCAPP datacollection software is completely user configurable
allowing even non-programmers the ability to create their own
custom data collection program for the Organiser Il in a matter
of minutes, including its own operating instructions manual. ¢
dCAPP data collection software is completely user configurable.
Keyboard, Magnetic Card, or BAR CODE input. « Direct Interface
tomost Database and Spreadsheet programs; (dBASE 3, dBASE
4, Lotus 123, D.I.F., and many others).

TYPICAL APPLICATIONS: Inventory Control; Stock Taking;
Tools and Equipment Control; Sales Route Accounting; Quality
Control and Inspection Reporting; Tank Farm Gauging; Stores
Accounting; Plant Inspection; and More .

For more information, contact:

XEC Products
13630 58th Street North, Suite #103 L. 2. ewered vasomars
Clearwater, Florida 34620 ams...mra“”“"'"m.{ﬁ:

1BM-PC 15 8 registared irademark
of International Business Machines Corp

(813) 531-1422
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provide the additional horsepower required of a high-perfor-
mance network server. Hewlett-Packard provided a high-speed
graphics bus (40 to 60 MBps) in its Vectra 486 computer to
accommodate the demands of high-performance CAD and
graphics-intensive tasks.- And NetFrame introduced an Intel-
based network server that provides multiple I/O channels, each
with its own microprocessor.

The demand for high-speed buses and multiple processors
has not gone unnoticed by chip-set manufacturers, either. A
new company called S3, founded by engineers and marketers
from several established Silicon Valley companies, has intro-
duced a modular chip-set architecture that includes a high-
speed bus called the Advanced Chip Interconnect. Using the
concept of modular and scalable building blocks, the ACI ar-
chitecture lets you design anything from a standard 386 or 486
PC with a single CPU and bus, to multiprocessing systems with
multiple CPUs and buses. You simply add chip modules and
address lines to the ACI. The ACI supports cache coherency,
distributed interrupts, and interprocess communications, al-
lowing PC manufacturers great design flexibility. 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.

While $3’s approach may not appeal to manufacturers like
IBM or Hewlett-Packard, which can fabricate their own chips
and circuits, many of the so-called clone manufacturers will be
able to compete at the high-performance end using off-the-shelf
components based on the ACI architecture. And you can expect
other chip-set vendors, such as Chips & Technologies and
Headland Technology, to provide similar solutions at the sys-
tem-board level for high-performance network and graphics
computing.

A Better Way: Data Compression

High-speed buses and multiple processors are powerful but
very expensive solutions to the problem of manipulating the
enormous amounts of data that graphics applications require.
Another approach, which is ultimately much more elegant and
economical, is to use data compression to reduce the size of
those data files representing graphics images. Such a technique
is the objective of the Joint Photographic Experts Group
(JPEG) standard compression algorithm, which is supported by
IBM, Digital Equipment, and NEC.

A new company called C-Cube Microsystems has imple-
mented the JPEG algorithm in an application-specific IC that
can perform data compression at ratios of up to 60 to | in real
time. The basic compression technique involves discarding
data in the graphics image that describes frequencies that are
not visible to the human eye. Thus, with compression ratios of
10 to 1 for screen images and 25 to 1 for print images, the dif-
ference in visual quality is hardly noticeable, although much of
the high-frequency content of the image has been discarded by
the compression algorithm. The key here is that the data is dis-
carded, not restored at the other end of the transmission path.
For example a full-color 8'%- by 11-inch image at 300 dots per
inch requires 25 MB of storage. The ability to cut these storage
requirements by as much as a factor of 25 means faster trans-
mission rates and much smaller memory, storage, and bus
bandwidth requirements, and it will eventually make 24-bit
color available on low-end PCs.

You can expect to see data compression processors like the
C-Cube start to appear as add-in boards or even directly on the
system board in the personal computers of the 1990s.

continued
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TimeWands - The Obvious Choice

You have specific bar coding requirements.
That’s why we give you a choice!

The TimeWand Il is a ruggedized bar code
reader ready for heavy-duty use. Its
programmability allows your custom applications
to be pre-set with prompts and cross-reference
files. The large internal memory sizes of 32, 64,
and 128K easily hold a day’s worth of
transactions along with the date and time of

each entry.

If your data collection needs are
simpler, the original TimeWand
offers a cost effective
alternative. The TimeWand
date and time stamps each

bar code scan, like the
TimeWand |l, but is

contained in a smaller and
lighter package. Even though it
is compact, the TimeWand can still
gather an impressive 2000 scans.

Both TimeWands transfer their data through the
host computer’s serial port where the data is
stored in an ASCII text file. This allows the data
to be easily combined with a wide variety of
software packages.

Choosing either the original TimeWand or

TimeWand Il provides you with a quality bar code
reader at an affordable price. Call Videx at 503-
758-0521 and ask for your free information kit.

TimeWand (8K)........ccoun... $248.00
TimeWand Il (32K)............. $698.00

[Videx
1105 NE Circle Blvd.

Corvallis, OR 97330-4285
503-758-0521 * FAX 503-752-5285

See us at COMDEX, November 12-16, Las Vegas,
BOOTHS #2998 and #N4571

Videx and TimeWand are registered trademarks of Videx, Inc
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No More Mousin' Around

-
1
FT-1000 Precision Light Pen

Draw, point, click, drag,
position--FTG's light pen
does all this faster, easier
and quicker than a mouse
and does it without using
your valuable desk space.
Take a look at a sensible
input alternative with
FTG's 30-day trial offer.

10801 Dale Street

Stanton, CA 90680
714-995-3900 800-962-3900
FAX 714-995-3989
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Stepstone

The leader in Object-Oriented Technology

Objective-C

The Single object-oriented solution
for IBM environments

Objective-C solutions
available on

»  IBM

"2 psi2 AIX
T PS/2 0S/2

* PS/2 MS-DOS
PC-AT MS-DOS
RISC System/6000 AIX
PS/2 SCO UNIX SYS V

75 Glen Road, Sandy Hook CT 06482
1-203-426-1875 1-800-289-6253 FAX 203-270-0106
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Some Folks Are Going Wireless

Another important trend that the IBM world will see in the
1990s is wireless LANs, in which PCs on the network are
linked by radio waves rather than by hard-wired coaxial or
twisted-pair cable. A leader in this area is a small start-up com-
pany called Agilis, which makes hand-held workstations as
well as wireless network components for Ethernet-based net-
works.

The Agilis wireless network is based on spread-spectrum
technology, which allows signals in a narrow frequency band
to be spread and transmitted over a broad range of frequencies
with a lower energy content (e.g., a collection of weak signals),
thus minimizing noise and interference with other radio de-
vices. The signal is then collapsed back to its original narrow
frequency band at the receiving end of the transmission. Agilis
uses a technique for spreading and collapsing the data signals
called direct sequencing, which involves a sequencing algo-
rithm that is set at both the transmitting and receiving ends to
selectively pick up the desired signals. The Agilis system
works at distances of up to 100 meters indoors and up to 1 km
outdoors.

While the Agilis system in its present form is geared primar-
ily toward *“mobile networking™ and exchanging data or E-mail
in warehouses and retail facilities, manufacturing facilities,
and service centers, and on trade- or convention-show floors, to
name a few applications, the technology will also begin to ap-
pear in wireless office LANs. Obviously, wireless networks of-
fer the major benefit of eliminating the installation of cabling
throughout an office building, often a cumbersome and expen-
sive task. The biggest limitation is the current maximum trans-
mission rate of 236,000 bps (hard-wired Ethernet transfers data
at 10 megabits per second). Advances in radio transmission
technology should allow higher transmission rates in the near
future, according to engineers at Agilis.

Going After Unix

So far, IBM’s forays into the Unix workstation market have had
limited success. The IBM RT was overpriced and had serious
performance limitations as well as limited support from third-
party software vendors. But IBM’s new System/6000 worksta-
tion line is a different story. The System/6000 is based on a
second generation of IBM’s RISC architecture, which includes
separate fixed-point, floating-point, and instruction/branch
units that can operate in parallel. The System/6000 offers stun-
ning performance (27 million integer instructions per second
and 7.4 million floating-point operations per second) for a
price that is competitive with those of workstation offerings
from Sun and Hewlett-Packard. When IBM introduced the Sys-
tem/6000, over 70 software vendors showed products (primari-
ly engineering and scientific applications) running on IBM’s
latest version of AIX, its own version of Unix.

In spite of the impressive performance of the System/6000,
IBM faces intense competition in the Unix market, particularly
on the software side. In an attempt to cover all bases, IBM is
supporting the OSF/Motif GUI from the Open Software Foun-
dation (a consortium of Unix vendors, including Hewlett-Pack-
ard, IBM, DEC, and several others), as well as the NextStep
interface developed by NeXT and licensed to IBM. NextStep
will probably be available on the System/6000 before Motif,
since it is already a commercial product, whereas Motif is still
under development and is not expected to be ready until some-
time in 1991. Meanwhile, the Open Look GUI from Sun and
AT&T is starting to appear in third-party applications for Sun
workstations, giving Sun a head start in the Unix GUI battle.

continued
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TakingDB2data
to the desktop

ORACLE gives PC and Macintosh users direct access to mainframe data.

Many large companies are wasting
millions of dollars worth of vital business
information. Data critical to their
operation is isolated from the employees
who can really use it, locked away in
the mainframe database.

ORACLE" provides a direct link
between the data users need and the PC
and Macintosh applications they already
know how to use.

Users can query and update DB2, or
other databases such as IBM’s SQL/DS or
DEC’s RMS and then manipulate the data
using PC and Mac applications such as
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Lotus 1-2-3, Hypercard, 4th Dimension,
ORACLE for DBASE and Professional
ORACLE.

And while users put the data to work,
MIS departments still have total control
over security and passwords because
they determine access issues at the
mainframe.
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the largest database service and support
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group in the world. If not satisfied, users
can return ORACLE in 30 days for a full
refund.

Professional ORACLE Tools and
Database cost $1299. The ORACLE Tools
alone are $799. ORACLE for 1-2-3 and
ORACLE for DBASE are just $299. And
ORACLE for Macintosh is $699. All come
with full phone installation support
and the 30-day guarantee.
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TCP/IP for Windows

Network Windows.. Software Development Kit

Features:

J Support for TCP/IP and UDP/IP
communication protocols

J A client implementation
of NFS utilizing RPC/XDR as
a dynamic-link library for
Microsoft Windows

J Small 40K memory resident
socket interface

J Conforms to FTP Packet Driver
Specificauons

< Support for virtually all
Ethemet boards including
3COM and Westermn Digital

J Windows 3.0 compatible

< Supports any host system
running TCP/IP and/or NFS,
among them
@ SunOS
@ DEC Ultrix and VMS
@ BM AIX, VM and MVS
@ interactive 386/ix
@ SCO Unix. others

Distinct Corp.
P.O.Box 3410
Saratoga, CA 95070

Socket and NFS Toolkit

Benefits to you:

J No networking experience
required. Our library is a
network replacement for
the Microsoft C run-fime
library

"1 Only one version to
maintain, support and
market. Same code
supports network and
stand alone

1 Minimal investment
required. No host system
1s required to test your
Network Windows
application

 Little time needed for
network adaptation Existing
Windows applications can
be converted in a few hours

< Instant access to the rich
Fortune 1000 PC-to-Host
connectivity market

(408) 741-0781
$495.00

Do
Your Own
Windows!

Write Windows™ 3.0 Applications
Quickly and Easily with Software Engineer™,
¢ A complete LISP programming environment
including a LISP-aware program editor.
¢ Supports Dynamic Data Exchange (DDE) at a
higher level than the SDK. Create both client

and server applications.

Supports GDI, the clipboard, dialog boxes and

menus.

Sample programs supplied include DDE
sessions with Microsoft*Excel and Micrografx®

Charisma™

Requires 386-based or fast 286-based machine

and Windows™3.0.

$249.95

To order Software neer
or for more Information,

Call (214)234-2611
or FAX (214)234-2674

RANDROP
SOFTWARE

845 Arapaho Road ¢ Suite 105 ¢ Richardson ¢ Texas ¢ 75081
may be or

Some names abave
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But with the System/6000, IBM has made a strong statement
that it’s in the Unix market for the long haul. Undoubtedly,
IBM will be a formidable competitor in the Unix arena in this
decade.

IBM Has Seen the Future, and It’s SCSI

SCSI has become the standard interface in Unix workstations
and Macintosh computers for connecting to peripherals such as
disk and tape drives, CD-ROM drives, and scanners. Until a
few months ago, however, IBM did not support SCSI on its PC
and PS/2 machines. Now, IBM has announced new versions of
its PS/2 Models 70 and 80 that include SCSI adapters. And
SCSI is the standard interface on the System/6000 worksta-
tions, which feature a blazingly fast 320-MB hard disk drive
with 12.5-millisecond access time.

While IBM won’t publicly admit it, it appears that SCSI will
become the new standard on IBM hardware, marking the grad-
ual demise of the ESDI and ST506 disk interfaces that IBM has
used in its high-performance and low-end PCs, respectively, as
well as the Centronics parallel port used for PC-compatible
printers. But IBM obviously sees the writing on the wall. In
this age of connectivity and office environments with multiple
platforms and operating systems, SCSI is the de facto standard
for peripheral interfaces. SCSI also offers the major advantage
of allowing daisy chaining of as many as seven devices off a
single SCSI port.

IBM’s adoption of SCSI is good news for the rest of the indus-
try and for end users as well. Vendors of Unix workstation and
Macintosh peripherals will now have another substantial mar-
ket for their products, thus increasing competition and presum-
ably forcing prices to come down, particularly on optical and
CD-ROM drives, which remain overpriced in the current mar-
ket due to small demand.

The Belated Marriage of OS/2 and Windows

Microsoft’s and IBM’s crusade to make OS/2 the dominant op-
erating system for Intel-based machines has so far been a dis-
mal failure. Most MS-DOS users would rather fight than
switch, and those who are ready to make a change find Unix an
attractive alternative to OS/2. From a developer’s standpoint,
Unix is easier to work with, offering a full 32-bit paged mem-
ory model rather than the 16-bit segmented memory model of
0S/2. And from an end user’s standpoint, Unix is beginning to
develop a strong library of applications, particularly on Sun
workstations and Intel-based machines running on The Santa
Cruz Operation’s Xenix.

But OS/2’s 16-bit limitations will go away this year when
Microsoft introduces OS/2 2.0, which is a full 32-bit imple-
mentation with paged memory. In addition, OS/2 2.0 offers nu-
merous other improvements in file and disk management func-
tions, as well as greatly improved support for MS-DOS running
as a subtask (see “Programming 32-bit OS$/2” on page 97).
Most analysts agree that 2.0 is the version of OS/2 that Micro-
soft should have come out with in the first place.

Nevertheless, OS/2 may end up taking a backseat to Win-
dows 3.0, Microsoft’s latest release of its MS-DOS-based win-
dows product. Although the new version requires a minimum
of 1 MB of memory, it is an excellent compromise between the
high memory and performance overhead of OS/2 and the lack
ofaGUI in MS-DOS. In fact, Microsoft appears headed toward
a merging of OS/2 and Windows. Microsoft executive Steve
Ballmer recently referred to OS/2 as “Windows Plus.” To
strengthen the ties between Windows and OS/2, Microsoft has
introduced a Software Migration Kit that will make porting

continued
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640K DOS

(Go Beyond
640K DOS.

Build multi-megabyte
programs with Phar Lap’s
386|DOS-Extender.

If the DOS 640K limit is driving you nuts,
get all the memory you want with
386| DOS-Extender from Phar Lap!

Large-scale benefits. By tuning DOS
into a true 32-bit operating system,
386| DOS-Extender shatters the 640K
barrier. It lets you create protected mode
applications that use all the memory in
the machine —up to 4 gigabytes. You work
within a flat, 32-bit address space. No more
suffering with overlays, bank-switched
EMS, or segmentaticn.

With full 32-bit memory and power, you
can finally build workstation-class applica-
tions for the PC. Your Extended-DOS
programs will run considerably faster, have
room for more features, and be more re-
sponsive than those in 16-bit DOS.

T na

holders: 3861 DOS-Extender ™

and 386 | VMM ™ — Phar Lap Software, Inc.; Interleaf Publisher™ - Interleaf, Inc.; Paradox ™

And if that's not enough, add Phar Lap’s
386 VMM virtual memory manager. With
true demand-paging, 386| VMM enables
your application to grow bigger than availa-
ble RAM. Both code and data are automati-
cally swapped to disk as needed.

Total compatibility. Because 386| DOS-
Extender is embedded into your program,
it is invisible to the end-user. Your program
looks exactly like any other DOS applica-
tion. There’s no new operating environment
for your end-users to buyor learn.

Every 80386 PC that can run MS-DOS or
PC-DOS can run 386| DOS-Extender. It is
completely compatible with all DOS-based
software, including TSRs and network
managers.

386|DOS-Extender is backed by a full
complement of 32-bit languages. Choose
your favorite fromamong C, Fortran, Pas-
cal, Ada, Assembler, and others. And with

Borland International. Registered trademark holders: Phar Lap®

Phar Lap, you'll be using the finest, most
widely used 386 software development
tools in the world.

Proven success. AutoCAD 386, IBM
Interleaf Publisher, and Paradox 386 are just
afew of the hundreds of Extended-DOS
applications already being shipped with
386| DOS-Extender. Utilizing this exciting
new technology, industry leaders are keep-
ing their competitive edge by delivering the
speed and power that 386 users have been
waiting for.

So if DOS is looking smaller than ever,
call Phar Lap today.

And see what it’s like beyond 640K.
Phar Lap 386| DOS-Extender.
We open a world of memory.

o

Phar Lap Software, Inc.
60 Aberdeen Avenue
Cambridge, MA 02138
617-661-1510

FAX 617-876-2972

Phar Lap

St')ﬁvmre Inc.; Ada® - U.S, Dept. of Defense; MS-DOS® — Microsoft Carp.; AutoCAD® — Autodesk, Inc.; BM® - IBM Corporation.  © 1989 Phar Lap Software, Inc.
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.~ GET SUPERSOFT’s
SeErviceE DIAGNOSTICS

All the software, alignment diskettes, parallel/serial wrap-around
plugs, ROM POSTs and extensive, professional documentation to
provide the most comprehensive testing available for IBM PCs,
XTs,ATs and all compatibles under DOS or Stand Alone. No other
diagnostics offers such in-depth testing on as many different types of
equipment by isolating problems to the board and chip level.

NEW: SuperSoft's ROM POST performs the most advanced
Power-on-Self-Test available for system boards that are compatible
with the IBMROM BIOS. It works evenin circumstances when the
Service Diagnostics diskette cannot be loaded.

NEW: 386 diagnostics for hybrids and PS/2s!

For over nine years, major manufacturers have been relying on
SuperSoft's diagnostics software to help them and their customers
repair microcomputers. End users have been relying on SuperSoft's
Diagnostics Il for the most thorough hardware error isolation
available. Now versions of Service Diagnostics are available to save
everyone (including every serious repair technician) time, money,
and headaches in fixing their computers, even non-1BM equipment.
AllCPUs & Numeric Co-processors All Color Graphics & Monochrome
System Expansion & Extended Memory Monitors
Floppy, Fixed & Non-standard Disk Drives  Parallel & Serial Ports
Standard & Non-standard Printers Mono, CGA, Hercules & EGA
System Board: DMA, Timers, Interrupt, Adapters

Real-time Clock & CMOS config. RAM  All Keyboards & the 8042 Controller

“EDITOR’S CHOICE” — PC MAGAZINE August 1990

Service Diagnostics for PC, PC/XT, and compatibles only. ..$169
Alignment Diskette for PC, PC/XT and compatibles (48 tpi drives). $ 60
Wrap-around Plug for PC, PC/XT and compatibles (parallel and serial). .$ 30
Saervice Diagnostics for AT and patibles only. . . . ..$169
Alig "t Dish for AT and patibies (96 tpi drives). .$ 60
Wrap-around Plug for AT (serial) . L $15
ROM POST for PC, PC/XT and compatibles only $245
ROM POST for AT and compatibles only. . . . L .$245
Service Diagnostics: The KIT (includes all of the sbove—save $502).8495

Service Diagnostics for PS/2 models 25/30 50/60 or 70/80 and compatibles
(please specify) . . . .. .$195
Saervice Diagnostics for 386 or V2, V30, or Harris, etc. (please specify) .. .$195
Diagnostics Il is the solution to the service problems of users of all
CP/M-80, CP/M-86 and MS-DOS computers $125
Alignment Diskstte for PS/2 and compatibles (3.5 inch) . .$ 60

To order, call 800-678-3600 or 408-745-0234
FAX 408-745-0231, or write SuperSoft.

FIRST IN SOF TWARE TECHNOLOGY PO. Box 4178, Mountain View, CA 94040-0178
(408) 745-0234 Telex 270365

SUPERSOFT 1s a registered trademark of SuperSoft. Inc . CDC of Control Data Corp , IBM PC. AT & XT of

International Business Machines Corp , MS-DOS of MicroSott Corp.. NEC of NEC Information Systems, Inc

PRIME of PRIME INC . Sony of Sony Corp
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Windows applications to OS/2 a straightforward procedure for
software developers. Microsoft has also announced its inten-
tions to provide binary compatibility between Windows and a
future release of OS/2, allowing Windows applications to run
under Presentation Manager with no modification.

In the long run, OS/2 will run on network servers with the
PC nodes all running Microsoft Windows. Corporate users
will get the benefits of OS/2, while individuals will get essen-
tially the same interface but with less power in Microsoft Win-
dows. There are also moves afoot to provide protected-mode
operation of MS-DOS with a product called DOS Protected
Mode Interface. Who knows—QS/2 may be obsolete before it
ever gets a chance to prove itself.

Then There’s That Other Three-Letter Word: SQL
Structured Query Language has been talked about in the press
for the last two years, but very few products actually imple-
mented the SQL interface to networked database servers. How-
ever, 1990 looks like the year when the hype is turning into
reality. First of all, some of the vendors who promoted their
SQL products two years ago but had nothing to deliver are fi-
nally introducing SQL interfaces this year. These companies
include Lotus with its DataLens product; Borland with a SQL
interface for Paradox; Software Publishing, which has quietly
been working on an OS/2-based SQL interface for a couple of
years; and, of course, Microsoft SQL Server, which is actually
commercially available. Look for Gupta’s SQL Windows to be
abig success with Windows 3.0 running on networks with 0S/2
servers.

But more important, SQL products are becoming a reality
because connectivity to database servers is becoming a reality.
Network operating systems like Novell's NetWare and Micro-
soft’s LAN Manager are making big inroads into corporate
America. With the proliferation of networks will come a prolif-
eration of relational database servers. Of course, IBM is also
heavily promoting its Extended Edition database server for
0S8/2 and connectivity to its mainframe and minicomputer sys-
tems running DB2. You can expect many more organizations to
adopt SQL-based interfaces for their corporate databases.

The High Road and the Low Road

Not everything in the 1990s will involve networks, high-speed
graphics, paged memory, and other high-end applications.
There will also be major changes in the low end of the market—
the 286 and 8088 markets. You can expect to see ever-more-
compact laptops featuring minimal power consumption and
higher-resolution displays. While chip-set manufacturers are
focused on developing workstation capabilities with high-speed
bus and multiprocessor architectures, there is also a continuing
trend toward greater and greater chip integration, with more
and more functions being placed on a single chip. Soon there
will be complete 286 computers on a couple of chips. These
integration levels will make possible the power consumption
and size and weight improvements that you can expect in laptop
computers.

In addition, IBM has recently proclaimed its intention to
launch another attack on the laptop and home computer mar-
kets. You can expect to see a new line of 286-based machines
from IBM, running Microsoft Windows and using SCSI drives.
Also look for a good-quality laptop from IBM. And don’t for-
get to start saving up for that notebook computer with handwrit-
ing recognition. It's all coming down the pike. @

Nick Baran is a consulting editor for BYTE. He can be reached
on BIX as “nickbaran.”
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Cool, Quiet, Reliable Power.

STANDARD 150 $69

AT/386/486

STANDARD 220 $99

COMPAQ

CP160 $169

Economical This UL approved, fully tested
unit is one of the best generic 150s available.
Ideal for basic systems.

SILENCER 150 $129

Economical This UL approved, fully tested
unit is one of the best generic 220s available.
Ideal for basic systems.

SILENCER 220 $149

Ultra-Quiet Stop that irritating noise with
the Silencer 150. Its large, low speed, German
fan keeps your system 5° to 15° cooler and 84%
quieter. Virtually inaucible! Great in the
executive suite or home office.

TURBO-COOL 150 $149

Ultra-Quiet Unrattle your nerves with the
Silencer 220. Its high-efficiency, adjustable-
speed fan offers 69% less noise with standard
cooling. Quieter than most hard drives. Great
in the executive suite or home office.

TURBO-COOL 300 $189

High Performance Upgrade your PC/XT
with our popular, UL approved Turbo-Cool
150. Its patented twin fan, sloped-cover design
keeps your system 25° to 40° cooler and 50%
quieter. Prevents intermittent data errors and
other heat-related problems. Meets the
demands of a fully loaded system.

TURBO-COOL 200 $189

High Performance Protect your investment!
Upgrade your AT/386 with our powerful,
wide-input Turbo-Cool 300. Its high-capacity,
adjustable-speed fan keeps expansion cards,
hard drives, and other valuable components 20°
to 35° cooler for up to three times longer life.
Perfect for a fully loaded system.

TURBO 450 $349

Maximum Performance Put AT power and
200% more cooling under the hood of your
PC/XT with our UL approved Turbo-Cool
200. Its twin fans keep your system 30° to 45°
cooler for maximum expandibility. Perfect for
hot rod PCs and Mini ATs!

Silencer, Turbo-Cool, Turbo 450, and knnerScurce are trademarks of PC Power & Cooling,
Inc. Compaq and Deskpro are regtered trademarks of Compaq Computer Corporation

Maximum Performance The choice of PC
professionals, our Turbo 450 features built-in
line conditioning, autoselect input, independent
regulation, external DC voltage adjustment,
triple-stage output filter, remote switch option,
50cfm cooling fan, UL/CSA/TUV approval,

48 Hr. burn-in and 2 year warranty! Ideal for
workstations and network file servers.

Most orders shipped same day. We accept Visa, MC, COD or PO on approved credit.

Original Portable Upgrade Give your
Portable greater reliability and 100% more
power with our direct replacement CP160.
Allows 286, 386, and hard disk upgrades.

CD270 $249

Deskpro Upgrade The power user’s power
supply! Our direct replacement CD270 gives
your 8086/286/386 Deskpro up to 70% more
power and the reliability it deserves. Prevents
nuisance rebooting. Advanced design includes
autoselect 110V/220V. 2-year warranty.

INTERNAL UPS!

Our new InnerSource 2210 is the first
AT/386 power supply with a built-in UPS.
Its auto-recharge battery provides 5 - 10
minutes of reliable backup power for both
your PC and monitor. This complete
protection costs less than an equivalent
550VA external UPS and it doesn't take
up 4y space. $449

PC POWER & COOLING, ING.

31510 Mountain Way, Bonsall, CA 92003 « (619) 723-9513 ¢ FAX (619) 723-0075
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Can you stomach spending an extra $10,000 for a PC

network or UNIX® workgroup server with dubious service? u N BELIEVABLE
We can't. Workgroups are too critical to leave in the hands F Rlc Es.

of amateurs.

So Dell has gone overboard in servicing
servers. In fact, we just won the PC Week Poll
for Corporate Satisfaction for servers, where our
reliability and service were rated far above our
competitors.

Which brings us back to our question:

Would you spend an extra $10,000 for iffy
service!

We think it a no-brainer.

We have two new 486 EISA servers. Dell

TO ORDER, CALL | givesyoua

800’365’8811 | choice of the 25

HOURS: 6 AM-9PMCT M-F 8 AM-4 PMCT ON SAT.

FOR NETWORKING/UNIX INFO MH: Dell ™ 425TE

[ §OO—678fUNIX_ and the 33 MHz

IN CANADA, CALL 800-387-5752

_ _ Dell 433TE.

The 25 MHz Dell System” 425TE has up

64 MB of RAM capacity, 11 storage bays, and a

whisper-quiet 300 watt power supply. We've also

built in features such as password protection, a $l 1,799 $9 599
5 ’

software controlled reset switch, and an efficient Dell System 433TE Dell System 425TE
) Lease: $42 3 mok® Lease: $359/mo**
cooling system to protect component life.

What's more, both the 433TE and the 425TE have the : — —
_ THE NEW DELL SYSTEM 433TE 3% Mt: EISA 1486™ AND
Dell designed SmartVu™ diagnostic display built in. This THENEW DELL SYSTEM 4257 25 MH: EISA 1486
ingenious innovation helps identify problems even if the
monitor goes down.
For even more performance, the 33 MHz Dell System

433TE is everything our 425TE is, with 32% more speed. The

Dell exclusive memory design with a 128 KB external cache

L. . [ ADCODENER
gives it maximum throughput. —




UNBELIEVABLE.

l From this foundation, create a powerful PC network
or UNIX workgroup. Dells new systems have more than
enough performance to function as a LAN Server and WAN
or intemetworkirg gateway. So they're capable of supporting

the most demanding server use —a multi-function network. Of

MDdSy-mmwﬂsﬁmhAd-&--ﬁbu- orly Perko withw: the first
magolryte of memory o AN systomns > oph AN
mummwdbmwhm nlncmodnm- 3 prnces may vory DELL

rodemork, Dell ond SmorfV NMWVJ?-MM

SYSTEMu o
INTERACTIVE Corporonons I6/m.™ Intel ) 486 and 484 L]

Compong hdy 23, 1990 press relecse WNIXa o trademark of ATAT » the Unded Stotes and other counines Other irademarks
ond trade nomes ore used 1o lenky he entihes. the morks and nomes or therr products Dell Computer Corporehon deaclowns.
ony propistory i mew;wnwmmmnm o«mwm-nwnabnmlubhmcmmm
locahom Shy not nchoded ondocopyolDdhl)-de
Sonsfochon Guorontes, linred warr anty, ond Xeror -s«quwm pbaamnotoodlcm(:uwm

Boulevard, Aushin, Tenas 787597299, ATTN: Worronty €©1990 Dell Computer Corporahon All ngis reserved

pping. handk

course, they're completely compatible with all major network
operating systems, including Novell, 3COM and Banyan.

In aUNIX environment, the 425TE and 433TE are perfect
for workgroups supporting either traditional multiuser or

high-speed client/server environments.
You can buy Dell servers preloaded with
UNIX System V, making them literally
plugand play. Even more impressive is the
fact that UNIX system administration can
be done by Dell, remotely.

Servicing servers is beyond most
Compagq dealers. If a server happens to
go down, your whole company can go
down with it.

Wouk you trust some unknown
technician to bring it back up?

We wouldn't.

Thart’s why we have a special advanced
systems hotline so you can call us direct.
Dell is an AT&T UNIX source code licensee
and an authorized Novell Network Reseller.

On those rare occasions we can't fix
it aver the phone, Xerox technicians will
come to your office with the solution or
part in hand?

There’s a lot more to know before you buy a server.
When you call Dell, our experts will give you the help you
need to buy an advanced PC or UNIX server.

Then we'll send it off with a 30-day no questions asked

money back guarantee, and a one year limited warranty.

Call us. D E L L
Wed like to make believers out of you. COMPUTER
Above and beyond the call. S
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Chinese characters translate as *‘Great Wall "

Times Change.

uards software for
The Need To Protect Doesn’t. i v ranbous

() RAINBOW TECHNOLOGIES Software and data protection from Rainbow

9292 Jeronimo Road, Irvine, CA 92718  Technologies. Information on how you can have a
little piece of the Great Wall to protect your software
Rainbow Technologies, Lid., Shirley Lodge. 470 London Read  and data worldwide is as close as a toll-free call.

TEL: (714) 454-2100 - (800) 852-8569 (Outside CA)
FAX: (714) 454-8557 - AppleLink: D3058

Slough, Berkshire SL3 8QY, TEL: 0753-41512 - FAX: 0753-43610

hether you're protecting
frontiers and temples in
Manchuria, or software
and data on the PC or
Mac, the Great Wall is a lesson
Reinbow Technologies has learned
very well.

Software developers must deal
deily 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,
PS/2 and compatible
software, while Eve”

DataSentry” is the
solution for PC data
protection.

Copyright ©1990 Rainbow Technologies. Inc.
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IBM SPECIAL ISSUE

ENCHMARKS
AT A GLANCE: 1990

BYTE'’s performance rankings of popular
IBM PC compatibles, Unix systems, and Macs

Compiled by Stanford Diehl

€’ve just about run out of adjectives to describe
the steady supply of new machines arriving at
the BYTE Lab for benchmarking: smoking,
screaming, blazing, barn-burning....Each
time we think *‘they can’t get much faster than
this,” a new system proves us wrong. Speeds for 386-based sys-
tems steadily rose from 20 to 25 to 33 MHz, and then when the
processor speed topped out, we started receiving high-perfor-
mance file servers stocked with megabytes of hard disk cach-
ing. Now the i486 has arrived, setting a new performance stan-
dard. Intel’s latest processor, already available in 25- and 33-
MHz flavors, will soon reach S0 MHz and beyond. One day
soon, we expect a sonic boom to blast from one of these boxes.

continued
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E BYTE DOS BENCHMARK INDEXES ( VERSION 1.0) WITH MATH COPROCESSOR

Table 1: The SIA 386/33 file server, packed with an optional (and expensive) 4.5-megabyte hard disk cache,
tops the final listing of BYTE s version 1.0 benchmarks. All systems were tested with a math coprocessor installed.
All indexes are based on an 8-MHz IBM PC AT. Longer bars indicate better performance.

Low-level

Month CPU FPU Disk Video
Computer appeared E B B B 0 110 2!0 310 4|0 = B
SIA 386/33! IBM Spcl. 89 6.27 1497 899 327 == A |
Mylex 486/EISA2-3 6.21 27.44 1544 298 = = ¥
Micro Express ME 386/331 IBM Spci. 89 566 1506 7.02 297 i I
Dyna Micro AIR486-C July 90 6.21 2879 219 175 =5 y R
AST Premium 486/25 June 90 6.75 2846 178 277 =5 & — 1
National Micro Systems Flash 386/33'  IBM Spcl. 89 6.06 1507 648 201 = A—
FiveStar Model 33/D (386/33)! IBM Spcl. 89 574 1575 714 222 I 2 B
Doich-P.A.C. 486-25 May 90 6.20 2820 248 1.81 = : |
Spear Super 486/25U July 90 6.20 27.78 221 256 J8 : : =
Compag Deskpro 386/33 IBM Spcl. 89 6.09 1550 290 4.53 == T =
Dyna Cache 386/33 IBM Spcl. 89 567 1486 256 3.85 I [ 10
ALR FlexCache 33/386 IBM Spcl. 89 6.74 1566 2.60 283 ’ B
Blackship 386/33 IBM Spcl. 89 6.03 13.71 237 3.61 == )
Compaq Systempro Mar. 90 Fi 6.63 1521 265 4.70
Fortron NetSet 333 (386/33) Jan. 90 565 1485 245 376
AST Premium 386/33 IBMSpcl.89 480 1421 232 389 fﬁ%
Everex Step 386/33 IBM Spcl. 89 6.84 1548 245 426 | I 1
PC Link 386/33 IBM Spcl. 89 510 1487 283 21 z
ALR FlexCache 25386 Nov. 88 507 1055 274 257
Tangent 333 (38633) IBM Spcl. 89 573 1483 228 179
Acer 1100/33 Dec. 89 660 1484 229 201 = HE
Zenith Z-386/33 {BM Spcl. 89 479 1510 296 5.05 TS [
Matrix MOP 386/33 IBM Spcl. 89 575 1507 193 573 == T
ALR PowerFlex i486 June 90 425 2547 188 387 I =
AST Premium 386/252 378 992 249 234 '
Dell System 310 (386/20) Oct. 88 391 838 321 245
Compaq Deskpro 38620 Feb. 88 3.61 834 223 254
Toshiba T75200/100 (386/20) Aug. 89 396 827 222 216 L
ALR MicroFlex 7000 (386/25) Sept. 89 499 1029 241 297 I LS
Compagq 386/20e2 362 819 189 303 |_
IBM PS/2 Model 70-A21 (386/25) July 89 471 1023 164 296 I 1]
Dolch-P.A.C. 386-25 Aug. 89 384 877 212 264
Micro Express Regal Il (386/20) Aug. 89 330 808 251 250
FiveStar Model 320 (386/20) June 89 331 799 166 211
Tandy 5000 MC (386/20) Feb. 89 371 791 125 226
Tandon 386 (386/20) June 89 330 802 149 1.
Compagq Portable 386 (386/20) Aug. 89 282 734 160 246
IBM PS/2 Model 80-111 (386/20)2 268 697 153 231
IBM PS/2 Model P70 386 (386/20) Aug. 89 266 698 162 216
IBM PS/2 Model 70-121 (386/20) Jan. 89 266 684 174 234
NEC ProSpeed 386 (386/16) Aug. 89 241 600 215 159
AST Premium 386SX June 90 236 517 170 206
Compagq 3865 (386SX/16) Nov. 88 186 503 178 187
ADC Powerlite 386 SX Dec. 89 192 488 264 137
PC Brand 386/SX-16 Mar. 90 244 504 150 192
Toshiba T5100 (386/16) Aug. 89 238 590 134 132
Swan 386SX (3865X/16) Nov. 89 190 306 207 123 [[1TW
Zenith TurbosPort 386 (386/12) Aug. 89 196 236 148 191 [[1I8
Gateway 386SX Mar. 90 243 507 137 181 I
ALR PowerFlex 386SX June 90 180 514 163 179
IBM PS/2 Model 70-E61 (386/16) Jan. 89 211 550 155 193 I
Mitac 2386 (386/16) Oct. 89 204 441 138 157 [1T1D
GridCase 1530 (386/12.5) Aug. 89 1.76 269 155 1.24 %ﬂ
IBM PS/2 Model 55 SX Oct. 89 1.78 402 136 242
GridCase 1535 EXP (386/12.5) Aug. 89 1.76 268 155 120 |[1I1W
Wedge Turbo 286 (286/24) Nov. 89 158 160 140 107 [IID
ALR PowerFlex 286 June 90 166 188 138 151
Compagq LTE/286 Dec. 89 Fi 159 199 139 140
AST Bravo/286 (286/8) Sept. 89 148 103 1.12 1.18
IBM PC AT (286/8)2 1.00 100 100 1.00
IBM PC XT (8086/4.7)2 022 071 032 025

76

1 Optional hardware disk cache installed.
2 Systems listed for reference only.

3 Not a commercial system; technology demonstration unit

Fl — First Impression. not a full review.
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Applications
WP SS DB  Sci./Eng. Cmplr.

Computer e T == s 0 5 10 15 20 25 30 35

SIA 386/33! 549 432 809 7.42 7.32 32.64
Mylex 486/EISA2:3 653 525 530 6.04 8.68 31.80
Micro Express ME 386/33! 476 432 583 7.12 5.55 27.58
Dyna Micro AIR486-C 514 530 292 9.07 511 27.54
AST Premium 486/25 593 558 221 9.81 3.83 27.36
National Micro Systems Flash 386/33' 508 435 577 6.00 5.37 26.58
FiveStar Model 33/0 (386/33) 482 431 591 5.90 553 26.47
Dolch-P.A.C. 486-25 518 535 268 8.15 4.94 26.31
Spear Super 486/25\) 522 467 175 9.18 4.25 25.06
Compagq Deskpro 386/33 428 501 300 7.86 4.46 24.61
Dyna Cache 386/33 502 427 291 7.51 4.42 2413
ALR FlexCache 33/286 461 450 288 7.18 4.86 24.02
Blackship 386/33 469 445 289 7.30 4.44 23.77
Compagq Systempro 445 459 285 7.80 4.00 23.69
Fortron NetSet 333 (386/33) 437 427 288 7.57 4.04 23.13
AST Premium 386/33 411 422 301 7.23 41 22.69
Everex Step 386/33 443 393 196 8.05 4.25 22.62
PC Link 386/33 503 443 268 5.51 436 22.01
ALR FlexCache 25336 441 413 283 5.80 4.08 N 21.24
Tangent 333 (38633) 457 445 245 543 4.27 [ e 21.17
Acer 1100/33 410 416 233 6.03 3.69 [ e 20.32
Zenith Z-386/33 391 397 187 6.59 335 = — 20.19
Matrix MDP 386/33 395 390 174 7.09 3.43 j == 20.11
ALR PowerFlex i486 390 497 181 589 2.69 [ 19.26
AST Premium 386/252 362 393 260 5.36 3.88 = . . 19.20
Dell System 310 (386/20) 345 356 284 4.98 34 = =) 18.24
Compaq Deskpro 38620 320 351 3.09 4.67 3.45 n . i) 17.93
Toshiba T5200/100 (386/20) 334 366 257 4.89 3.40 = '_' 17.86
ALR MicroFlex 700C (386/25) 354 382 150 5.45 3.30 I e ] 17.61
Compaq 386/20e? 326 364 262 468 3.07 B - Em 17.26
IBM PS/2 Model 70-421 (386/25) 342 375 152 533 2.62 i F-=1 16.64
Doich-P.A.C. 386-25 316 314 237 467 3.11 — T [T 5] 16.45
Micro Express Regal |1 (386/20) 293 318 222 4.29 3.14 e 15.76
FiveStar Model 320 (386/20) 307 321 149 4.31 2.59 = = 14.67
Tandy 5000 MC (386/20) 297 323 150 435 2.23 T DR 14.27
Tandon 386 (386/20) 291 319 152 3.97 2.41 I ) 14.01
Compaq Portable 386 (386/20) 268 311 149 3.73 2.32 i W E 13.33
IBM PS/2 Model 80-111 (386/20)2 281 307 145 3.63 2.21 TR R 13.16
IBM PS/2 Model P70 386 (386/20) 299 288 135 3.58 2.22 e T—1 13.02
IBM PS/2 Model 70-121 (386/20) 263 274 146 3.75 2.15 o 12.72
NEC ProSpeed 386 (386/16) 234 233 214 3.11 2.37 [T ) 12.29
AST Premium 386SX 236 247 185 3.21 2.14 = m 12.03
Compaq 386s (3865X/16) 224 215 206 3.01 2.05 mom . 11.51
ADC Powerlite 386 SX 238 225 248 2.24 213 [T ) 11.47
PC Brand 386/SX-16 221 217 177 3.00 2.01 = . 11.16
Toshiba T5100 (386/16) 225 248 169 2.64 1.97 B mm | 11.04
Swan 386SX (3865»/16) 225 223 201 2.38 214 5 om = 11.02
Zenith TurbosPort 386 (386/12) 193 222 200 273 1.97 o W 10.84
Gateway 3865X 224 211 132 3.06 1.89 T T 10.62
ALR PowerFlex 386:3X 209 227 160 2.93 1.65 o e ) 10.55
IBM PS/2 Model 70-E61 (386/16) 228 218 1.35 2.94 1.78 = ) 10.52
Mitac 2386 (386/16) 208 182 136 2.76 167 B 8 m 9.70
GridCase 1530 (38€/12.5) 1.78 201 181 217 1.82 = me 9.58
IBM PS/2 Model 55 SX 207 197 121 2.61 167 ) 9.53
GridCase 1535 EXP (386/12.5) 169 204 1.78 213 1.80 . moE 9.44
Wedge Turbo 286 (286/24) 192 202 140 1.82 1.62 e ) 8.78
ALR PowerFlex 286 183 173 152 2.14 1.43 B ea 8.65
Compaq LTE/286 177 166 152 1.93 1.61 B _mom 8.50
AST Bravo/286 (286/8) 157 130 122 1.53 1.27 5. EEN 6.89
IBM PC AT (286/8)2 1.00 100 1.00 1.00 1.00 1858 5.00
IBM PC XT (8086/4.7)2 033 028 022 0.35 0.29 | ‘ | 147

' Optional hardware disk cache installed.
2 Systems listed for reference only.
3 Not a commercial systemy technology demonstration unit.
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Table 2: Zenith's EISA offering posted the best version 1.0 indexes for those systems tested without a math coprocessor
installed. All indexes are based on an 8-MHz IBM PC AT. Longer bars indicate better performance.

Low-level
Month CPU Disk Video 20
Computer appeared O /O /M '
Zenith Z-386/33E July 90 5.41 3.46 3.85 I
Everex/SDI FileMaster i July 90 6.88 2.92 5.42
Acma 386/201 3.07 1.73 2.08
Northgate 386/20! 2.68 1.60 2.27
Bitwise 386/20" 2.38 1.51 2.23
Tandon LT/386 May 90 1.90 1.76 1.56
Zenith SupersPort SX May 90 1.93 212 1.81
Dell 316LT May 90 182 2.05 1.77
Compagq SLT/286 (286/12) Mar. 89 1.59 1.77 1.43
NCR 386SX (386SX/16)" 1.87 1.34 1.1
Toshiba T3100SX May 90 188 1.50 1.63
Ogivar 286 Laptop (286/12.5) Mar. 89 1.70 1.19 1.38 | . |
Zenith SupersPort 286 (286/12) Feb.89 1.55 1.06 1.38 -
Mitsubishi MP-286L (286/12) Feb. 89 1.62 0.92 1.29 e
NEC UltraL ite (V30/9.83) Aug. 89 0.93 1.42 0.80 T |
Sharp PC-4641 Jan. 90 0.68 0.83 0.65 ame
GridCase 140 XT Jan. 90 0.53 0.49 0.47 g
Zenith MinisPort Aug. 89 FI 0.40 2.86 0.49 s l - I B
1 Systems listed for reference only.
FI — First Impression, not a full review.
N/A=Not applicable.
E | BYTE BENCHMARK INDEXES (VERSION 2.0) WITH MATH COPROCESSOR
Table 3: Version 2 of the BYTE benchmarks tests four low-level components and seven application categories. All indexes
are based on an 8-MHz IBM PC AT. All systems were tested with a math coprocessor installed (or with an integrated FPU).
Longer bars indicate better performance.
Low-level
Month CPU FPU Disk  Video

Computer appeared (- - [ =3 o & 1.0 1l5 2,0 2;5 0
Club 386/33" 471 1442 291 483 L 1 I
Dell System 325! 3.37 8.91 2.44 4.94 __——
Compaq Deskpro 386/25e Aug. 90 2.97 8.91 2.22 9.90 L =
Compaq 386/201 2.58 715 1.72 8.21
Compag 386/20 SX! 1.76 659 217 834
Micro Express ME 386SX Aug. 90 2.67 3.30 2.61 6.04
Dell System 320LX Aug. 90 2.19 6.11 1.86 7.10
Everex Step 386is Aug. 90 2.52 5.22 2.82 4.06
AT&T 6386/SX Aug. 90 2.30 5.06 2.4 3.02
Zeos 386/SX Aug. 90 2.35 3.15 2.06 5.52
Tatung TCS-8800 Aug. 90 2.29 5.05 1.84 3.27
Hewlett-Packard Vectra QS/16S Aug. 90 1.77 4.94 2.58 3.67
Acer 1100/SX Aug. 90 1.97 5.18 1.77 6.01
Epson Equity 386SX Aug. 90 2.13 4.92 1.82 3.98
Club American 316/SX Aug. 90 2.08 5.15 1.68 2.06
NEC PowerMate SX Plus Aug. 90 1.97 4.76 1.93 4.52
CPI Goupil Golf Aug. 90 2.18 5.18 1.86 3.46
Acma 386 SX Aug. 90 2.29 5.06 1.81 433
Arche Rival SX Aug. 90 212 512 1.96 3.07
CSR 386/SX-16 Aug. 90 1.78 3.89 1.20 5.69
DTK Peer\ 1660 Aug. 90 1.78 4.91 1.89 534
Samsung SD700 Aug. 90 1.80 5.05 1.69 2.61
Tandy 4016SX Aug. 90 1.95 4.73 1.51 2.77
Wang PC350/16S Aug. 90 1.77 491 182 4.40
Dell 3165X Aug. 80 2.10 4.88 1.85 3.50
Ultra-Comp Ultra 386SX Appeal Aug. 90 1.78 3.85 1.73 412
Hyundai Super-386s Aug. 90 1.81 508 124 561
Zenith Z-386SX Aug. 90 1.49 5.02 1.67 5.09
CompuAdd 316S Aug. 90 1.51 4.78 1.90 3.92
IBM PC AT? 1.00 1.00 1.00 1.00
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* Listed for reference only.
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Applications

WP SS DB Sci./Eng. Cmplr. 25

Computer O O O O =

Zenith Z-386/33E 473 417 4.38 2.23 4.91 20.42
Everex/SD! FileMaster || 532 393 180 228 3.9 17.29
Acma 386/20! 264 255 214 1.15 267 11.14
Northgate 386/20" 273 265 187 1.16 2.54 10.95
Bitwise 386/20! 253 246 168 1.08 2.24 9.99
Tandon LT/386 210 196 272 0.84 217 9.79
Zenith SupersPort S 217 214 205 0.83 213 9.32
Dell 316LT 200 197 194 0.83 213 8.95
Compaq SLT/286 (236/12) 177 167 185 0.61 1.69 7.70
NCR 386SX (386SX/16)! 211 1.70 28 0.72 1.71 7.52
Toshiba T3100SX 194 191 102 0.78 1.62 7.28
Ogivar 286 Laptop (286/12.5) 175 163 134 0.62 1.45 6.79
Zenith SupersPort 286 (286/12) 159 153 1.28 0.64 1.40 6.43
Mitsubishi MP-286L (286/12) 145 141 105 0.59 113 5.64
NEC UltraL ite (V30/9.83) N/A 090 N/A 0.35 0.99 N/A
Sharp PC-4641 0.82 067 072 0.24 0.64 3.10
GridCase 140 XT 061 051 055 0.18 0.49 2.34
Zenith MinisPort N/A 047 N/A N/A 0.63 N/A

1 Systems listed for referenc:e only.
N/A =Not applicable.

Applications
WP DTP DB Cmplk. CAD Sci./Eng. SS

Computer T T e T e T e T e i e 0 5 ‘.0 15 20 25 30 35

Club 386/33! 402 379 329 434 661 607 470 32.82
Dell Systemn 325! 292 376 337 381 523 563 437 29.09
Compagq Deskpro 336/25e 260 294 314 363 526 584 4.44 27.85
Compagq 386/20? 220 292 287 303 463 467 324 23.56
Compagq 386/20 SX 214 257 259 292 378 435 310 21.45
Micro Express ME 386SX 217 284 241 261 271 320 261 18.55
Dell System 320LX 190 199 205 230 323 353 236 17.35
Everex Step 386is 195 231 206 244 296 310 235 17.16
AT&T 6386/SX 185 208 215 228 263 292 215 16.05
Zeos 386/SX 190 1.81 211 231 258 253 245 15.69
Tatung TCS-8800 179 205 195 206 260 294 224 15.63
Hewlett-Packard VectraQS/16S 165 195 215 221 261 289 212 15.58
Acer 1100/SX 168 154 202 206 274 312 231 15.47
Epson Equity 386SX 167 200 189 202 264 289 224 15.34
Club American 316/SX 172 189 188 205 273 286 214 15.29
NEC PowerMate SX Plus 161 198 209 206 251 287 215 15.28
CPI Goupil Golf 170 194 190 193 266 285 2.16 15.14
Acma 386 SX 193 187 169 199 258 257 205 14.67
Arche Rival SX 164 164 190 198 254 291 205 14.67
CSR 386/SX-16 163 199 191 1981 236 254 21 14.45
DTK Peer 1660 124 161 178 187 257 318 206 14.31
Samsung SD700 149 196 174 194 245 264 203 14.25
Tandy 4016SX 159 179 189 183 248 267 195 14.25
Wang PC350/16S 162 184 171 197 237 275 192 14.17
Dell 316SX 166 176 173 183 242 266 1.78 13.86
Ultra-Comp Ultra 386SX Appeal 1.65 174 173 196 238 244 194 13.84
Hyundai Super-386s 155 179 154 175 247 255 192 13.56
Zenith Z-3865X 134 148 178 177 233 290 160 13.20
CompuAdd 316S 130 155 165 162 235 262 180 12.89
IBM PC AT? 1.00 1.00 1.00 100 100 100 100 7.00
1 Listed for reference only.
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BENCHMARKS AT

A GLANCE: 1990

L - BYTE BENCHMARK INDEXES—MACINTOSH FAMILY

Table 4: The Mac Iifx dominates the field of Macintosh systems. The FPU index is based on the Mac II. All other indexes

! The FPU index is based on the Mac II. All other indexes are based on the Mac SE
2 The Outbound could not run the Scientific/E ngineering suite of tests; therefore, it did not po:
N/A = Not appticabie.

are based on the Mac SE. Longer bars indicate better performance.
Low-level

Month CPU FPU? Disk  Video
Compotes appeared [ [ [ o 0 5 10 15 20 25 30
Mac lifx Sept. 90 1236 383 382 673 : — 1 o
Mac llci Oct. 89F) 727 187 3.83 4.49 — HESSEIE SN
Dynamac Sept. 90 462 1.16 4.20 253 [ SR
Mac licx Sept. 89 461 1.15 3.65 258 | = A2
Mac SE/30 June 89 461 1.16 3.01 2.33 lI L E:'-,
Mac Il Dec. 88 457 116 302 259 -
Mac Il Oct. 87 381 100 256 235 [ [l
Mac Portable Oct. 89 FI 1.96 N/A 2.51 1.43
Mac SE Aug. 87 1.00 N/A 1.00 1.00 [_l:Ei
Mac Plus Nov. 86 0.81 N/A 0.75 091 [ 1HE
Outbound? Sept. 90 207 029 N/A 1.52 [ 1E

st a cumulative application index

BYTE BENCHMARK INDEXES—UNIX FAMILY

c DC Tower System Loading Dhrystone
Compiler Arithmetic of Hanoi (8 concurrent tasks) 2

3 == 3 = (-
Silicon Graphics Personal Iris Turbo 0.95 3.00 1.87 1.50 0.97
Opus 8140-PM 0.83 2.52 2.00 1.38 3.64
DECstation 3100 0.58 1.31 1.33 1.33 1.67
Opus 8110-PM 0.62 2.10 151 1.08 2.98
Everex Step 386/33 1.00 1.00 1.00 1.00 1.00
NeXT Computer 0.37 0.97 0.34 0.52 0.43
Note: Indexes show relative performance. For allindexes, an Everex Step 386/33 running Xenix 2.3.1 = 1. Longer bars indicate better performance

To meet the challenge of the hardware vendors, the BY TE
Lab introduced a new generation of system benchmarks in the
August BYTE. Exercising the latest versions of PC software,
the new benchmarks test four low-level components (CPU,
FPU, disk, and video) as well as seven application categories
(word processing, desktop publishing, database management,
code compilation, CAD, scientific/engineering, and spread-
sheets). The changes are significant enough that the new bench-
mark indexes should not be compared to the old indexes. With
that in mind, this update offers a final listing of the old bench-
mark indexes (see tables 1 and 2) as well as a glimpse ahead at
the new indexes (see table 3).

Our low-level suite tests a machine at the component level . If
you are looking for a machine with a fast disk drive or strong
video performance the low-level indexes will give you a means
of comparison. On the other hand, if you have specific applica-
tions in mind, consult the application indexes. They will give
you a good idea of how a system will perform when running a
broad range of application categories. If your work load in-
volves heavy database use, word processing chores, or CAD ap-
plications, you should compare machines using the specific in-
dex corresponding to your specialized needs.

The BYTE benchmark indexes are relative. The PC indexes,
old and new, are referenced to an 8-MHz IBM AT with an
80287 math coprocessor. The baseline AT registers a 1.00 on

80 Fall1990 + BY TE IBM Special Edition

Table 5: Most of the workstations the BYTE Lab tested outperformed the baseline Everex Step 386/33 running Xenix 2.3.1.

Floating

Point

[

5.90
3n
491
2.48
1.00
0.92

Sllicon Graphics Personal Iris Turbo




BENCHMARKS AT A GLANCE: 1990

BYTE BENCHMARK INDEXES—MACINTOSH FAMILY ]
Applications
WP SS DB  Sci./Eng. Cmpilr.
Computer O CY s C = 1.0 20 30 40 510
Mac Ilix 654 6.88 531 25.34 5.72 14979
Mac llci 512 467 408 9.97 3.07 | 26.91
Dynamac 387 325 233 6.43 3.84 19.71
Mac licx 272 325 307 6.13 2.79 17.97
Mac SE/30 268 353 299 523 2.50 | 17.04
Mac lIx 260 320 315 5.32 2.53 16.81
Mac Il 200 272 253 4.24 2.16 13.66
Mac Portable 153 188 151 2.49 1.85 9.26
Mac SE 1.00 1.00 1.00 1.00 1.00 5.00
Mac Plus 080 088 093 091 0.84 4.36
Outbound! 261 194 248 N/A 3.12 N/A
|

1 The Outbound could not run the Scientific/E ngineering suite of tests; therefore, it did not post a cumulative application index

N/A=Not applicable

all tests. The cumulative application index represents an overall
score based on the seven application categories, so the AT posts
a7.00.

We tried to test the machines as configured by the vendor,
with some exceptions. We disabled any software caching and,
for the new benchmarks, installed extended-memory drivers.
Machines tested without a coprocessor are listed separately.
Every system tested with the new benchmarks has a copro-
cessor installed (or, as is the case with the 1486, includes an
integrated FPU).

We discouraged vendors from sending us systems with op-
tional caching disk drive controllers installed, as that inflated
the disk 1/0 and cumulative application indexes. Those ma-
chines that have been benchmarked with caching controllers
are marked in table 1 with a footnote.

The 40-MHz Mac IIfx leads the march of Mac boxes (see
table 4). The 68000 processor inside the Mac SE, the Mac Plus,
and the Mac Portable doesn’t support an integrated math copro-
cessor, so those machines could not generate an FPU index.
For the same reason, the Mac FPU indexes are referenced to the
Mac II, while all other indexes are based on the Mac SE. The
Mac indexes should not be compared to the PC indexes.

New for this benchmark roundup are the Unix indexes. Table
5 provides a broad means of comparison among several Unix
boxes and Intel-based PCs running SCO Xenix.

Comparing speed.indexes is fun, and it can be valuable when
deciding among the varieties of CPUs and clock speeds. But
speed should not be the sole criterion by which you judge a PC.
Construction quality, customer support, compatibility, and
price are just as important—perhaps more so, if your applica-
tion does not require a great deal of performance from the hard-
ware. In the tables, we’ve referenced the BYTE issue in which
the review of each system appeared. If you're using this listing
to shop for a PC, please read the full review for the whole
picture.

So now we're ready for the latest stream of speed demons.
We have the two things we needed most: new benchmarksand a
bigger thesaurus. @

Stanford Diehl is a BYTE Lab testing editor/engineer. You can
reach him on BIX as “'sdiehl."”
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PC GUIS

(GO HEAD TO HEAD

A user’s view of Windows 3.0 and OS/2 reveals

inconsistency within the consistency

Stan Miastkowski

ver the past several
months, tens of thou-
sands (perhaps hun-
dreds of thousands) of
words have been writ-
ten about the relative technical merits
of Microsoft Windows 3.0 versus the

current version (1.2) of OS/2. That’s
the problem: The words have concen-
trated on the technical merits, largely
ignoring what's ultimately one of the
most important factors in the equa-
tion: how you use them. While the

ages have a crucial role in the ultimate
acceptance of both packages, and
which environment (or both) develop-
ers opt for, the ultimate test of both
Windows 3.0 and OS/2 are how they
play in Peoria, or—more important—

continued

BASIC OPENING SCREENS

The basic opening screens of
both Windows 3.0 and OS/2
look very different at first
glance, but they share Common
User Access traits, including
three-dimensional buttons and
pull-down menus. The

screens shown here are what
you ses the first time you start
the systems; you can customize
them to fit your own prefer-
ences and work habits.

What Windows 3.0 calls the
Program Manager and OS/2
calls the Desktop Manager are
both essentially on-screen
starting points. As you can
see, Windows 3.0 has a more
eye-catching look and feel
and relies more on the visual
metaphors of carefully de-
signed and finely sculpted
icons.

82 Fall1990 -

technical intricacies of the two pack-

Program Manager

Options  Window  Help

ew Desktop Help

Introducing 05/2

a 0572 Window

[EE) 052 Fu sereen

& WINDOWS 3.0

B Y T E IBM Special Edition



FILE MANAGERS

The Fite Managers of Win-
dows 3.0 and OS/2 are nearly
identical at first glance—with
Windows again showing the
more finely detailed icons. On
start-up, Windows 3.0 shows
only the top-level subdirector-
ies, while OS/2 displays all di-
rectories and subdirectories.
(As with other options, every
time you start the File Man-
ager, you can easily customize
what it shows.)

Note that OS/2 is missing a
Disk pull-down menu in its File
Manager. In the Windows 3.0
file manager, this menu con-
tains the necessary copy and
formatting commands for floppy
disks. Of course, these are
available in 0OS/2, but they're
hidden in the Utilities Group.
0S/2 also contains a Fixed Disk
utility that lets you create and
modify hard disk partitions.
While useful, it can be dan-
gerous in inexperienced hands
(which is evidently why it’s
missing i<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>