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Not only does our laptop cost $2,500 less than their

guarantee and one-year limited w

laptop, it also happens to give you a great deal more for

technical support. And :1 full yea

your money.

on-site service from the Xerox C

Like a choice of 20MB (which hrings the price down
to $3,199) and 40 M B hard drives.
Dell's unique "Continuous Power Battery System"

get that service nearly anywhere

even if you're a thousand miles fr

means you'll never have to take an

that allows you to maintain your screen and save your

for service. Because when you hu

d<~ta, even while you're changing hatteries.

comes to you.

An industry standard half-card 8-hit slot that

Give us a call and we'll show y

can he used for a network card or other advanced

how easy it is

communications. And a dedicated slot for a Dell

through many purchase and

Data/Fax modem.

lease plans that are availahle.

Illustrated documentation that's easy to read and

to

own the Dell 3!6

So, when it comes time to

understand, and is complete with Tutorial, Diagnostics

huy a laptop, you should

and Utilities diskettes.

think of all the crazy

And last, hut hy no means least, the kind of award

things you can do with

winning service and support that has earned Dell the

the $2,500 you'll

#I rating in 6 out of 6 PC Week customer satisfaction

save hy choosing

polls for PC's. A no questions LLSkecl 30-day money-hack
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THE DELL SYSTEM!316LT 16 MHz 386SX.
This full-featured, battery-powered 386SX laptop costs less than most 286 laptops.
STANDARD FEA11JRES:
• Connector for 101-key keyboard or numeric
• Intel 80386SX microprocessor nmning at
keypad.
• Connectorforextemal5. 25" 1.2MB diskette
16MH:.
drive.
• Standard 1 MB of RAM. optional 2MB of
• Two removahle and rechargeable N iCad
RAM * expandahle to 8 MB (on the system
harte!)· packs utilizing Dell's "Continuous
huard using I MB SIMMs).
Power Battery System" (patent pending).
• LIM 4.0 suppo rt ti_)r memory over I MB.
• AC Adapter.
• Adjustable and detac hahle 640 x 480 VGA
• 12-month On-Site Service Contract provided
Liq uid C rystal Display.
• One industry standard h alf-size 8-bit
hy Xemx :"
expansion slot.
**Commercial Lease Plan. Lease far as low
• Socket for 16 MH z lntei 80387SX math
as $120/manth.
coprocessor.
_:_Xerox Extended Service Plan pricing start.~
• 3. 5" 1. 44MB diskette drive.
at $303.
• 83-key keyl>oard with emhedded numeric
20 MF\, I MBRAM
$3 , 199
keypad and separate cursor control keys.
20MF\. 2 MF\RAM
$3.399
• I parallel, I serial, and ex ternal VGA
40MB, I MF\RAM
$3 ,499
$3,699
monitor port.
40MB.2 MF\RAM
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The laptop above is ours. The Dell • 3!6LT It

page is theirs. The l oshiba T3100SX.With the same

comes with an Imel"" 386 ·sx C PU runni ng at 16 MHz.

configuration as our laptop. It didn't win the same award

I MB of RAM, expandable to 8MB, and a backlit

from lnfoWorld. But it did tie with Dell for PC

VGA display. With a 40 MB hard drive it weighs

Ma~azine Editor's Choice Award .

IS lbs. It won the lnfoWurld Exceptional Value

Which is where the similarities stop.

Award, and was one of only two 386SX laptops
to win the PC Magazine Editor's Choice Award.

m ORDER

CALL NOW

HOURS, 7 AM- 7 PM CT M-F 9AM - ~ PMCT SAT

The one with the reddish screen on the opposite

Circle 53 on Reader Service Card

-

DELL
COMPUTER
CORPORATION
ABOVE AND
BEYOND THE CALL

Operate your own BBS
with the world's most popular, expandable, flexible

Multi-User Online Bulletin Board System
If you need multi-modem hardware:

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 ltail, 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 wi th stan
dard Hayes-compatible COM 1/2/3/4 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 is sufficient; above 16 users, more
than 640K may be necessary. Prerequisite:
The Major BBS (any edition).
Users, per doubling (up to 64) ...... $ 300

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
$ 1696
2408 w/2 modems . ... . $ 1536
2408 w/4 modems ..... $2090
$2388
$3080
2408 w/6 modems ..... $2644
$3772
2408 w/8 modems ..... $ 3198

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, Thrbo 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• . . . $ 159

When you're ready for source code:
With the C source 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 incl udes the Galacticomm Soft
ware Breakthrough Library, plus all of the

\
·. '

\~

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 TM 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

and easy and involves no loss of data or func 
tion. Prerequisite: The Major BBS Standard
Edition.
Entertainmenr extens ions ......... . $ 149
Enrertainment 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 s hopping. Your o nline mall can
have multiple " stores", each run by its own
separate "merchant", if desired. Each mer
chant has control over hi s or her own product
line, pricing, discount structure, s tore wel 
come message, sales tax handling, etc. Also,
each merchant may create up to 6 different
payment methods (e.g. VISA, MC, AMEX ,
C.O.D., "bill me", etc.), and up to 6 different
s hipping methods (e .g. UPS, FedEx, US Mail,
etc.), each with its own rates (nat rate , percent
of sale, lst-ounce/add ' l-ounce, o r 1st- pound/
add ' l-pound). Users may browse product cat
alogs at no obligation, or order products and
se rv ices directly online! Orders generate in
voices that are posted 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•. . $ 189

For super-nexibility of
menu trees and ANSI screens:
The Menu Man Edition of The Major BBS can
do everything that the starter s ystem 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 . .. . ....... .. $ 149
MenuMan C source extensions• . .. . $ 129

... and that 's not all! For advanced applica 
tion s, we al so offer an X.25 direct-connect
software option, a protected-mode develop
ment toolk it, and s pecial lice nsing arrange 
ments for up to 256 simultaneous users! And
don 't forget th e smorgasbo rd of 3 rd -party
add -ons available, suc h as The Major Data
base from Galactic Inn ovations. Custom pro
grammin g and integration services are also
available. You r sys tem can g row in power and
sophisticati on, far into th e future, with Th e
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 you r
order within 48 hours. We accept major credit
cards, or we can ship C.O .D. Prices shown do
not include shipping or insurance.

As your system grows larger...
The GalactiBoxTM 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.32N.42 MNP Class 5
modems available, call for prices.
GalactiBox (unpopulated) ... . . . . . $ 1992
Ga/actiBox w/4 modems .. . . .. . .. $2416
GalactiBox w/8 modems . . . . . . . . . $ 2840
GalactiBox w/16 modems . . . . .. . . $ 3688

For more info rmation, you may either call
the main orde r numbe r 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. Th is demo system also con tains an
online Shopping Mall w ith many of the 3rd 
party add-ons available for Th e Major BBS,
operated by the 3rd-party vendors themselves.
Give us a call today!

Th r Major HHS, R ash Pr01cx:ol, Uld Galac:IIBo • au: lredrmub of
Galaaioomm, lrlc PC, PS/2. X"( AT, and PC -DOS Ill!: tudcmarh of
lotr matio11al Bus iness hhchines Corp. Hayrs is a rrademu\. of Hayn
Microccmputcr Products. Inc. The Major Databa.u ll • ttadrmart of
Galactic lnr'IO\'abou, lac lUrho C and 1\ubo c.. att ttadcnwb of
Bortand lntrmatiouJ. lac MS -DOS and Mietosoft C ur tndtnwks of
MiCTOSOft Ccrp UPS is a lrildcmaft of Unittd Pata:l Sc"'ict Fed& is a
tndcma.rt: of FcdcraJ El~ss Corp . MNP is a b'adtmark of M1crocom, In c.

•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 Standa rd Edition C source code, and
the corresponding extended Edition.

GALACTICOMM

Galacticomm, Inc. 4101 S.W. 47 Ave.
Suite 101, Fort Lauderdale, FL 33314
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Modem : (305) 583-7808
Fax: (305) 583-7846
Voice : (305) 583-5990

IBM presents an offer on a
truly grand scale.
Now vour I RM Authoriz(•d
Dealer ha; an off('r that carries
a lot of weight. When you huy
selected IBM PS/2®s and an
or(~rating system during our
"Crand Scale Sale," ht>'s
ofl~ri ng big n~hat•~s, ov•~r
$600 worth of free softwan ~, •·vt ~ n quick cn~dit and
defi·rrcd payments~

lines and birthdavs, and to man
ag•· multiph· sch~dules, Calendar
Cn·ator Plus'" lets vou create
customized caleruiars. Just for
fun, you can play on the
courses the pros play on with
PCATOlfRC'l Golf. And Lotus®
Magellan®ties all this fn·•· soft
ware tog« ~ther, which helps
mak1· it easy to install and use.

CASH REBATES.

QUICK CREDIT.

Buy selech~d IBM
Personal Systt>m/2 r"'s,
including tlw
i(J(lustry 's lu~st
sell ing persona I
computer,
the Model SSSX,
and you could get up to $300
hack. Ruy any qualifying
model and vou
could also get up
to $150 in rebates
on selected
IBM desktop
printers lik• ~ our
high-speed IBM
I ,ascrPri ntt-r.
FREE SOFTWARE.

Ruy selected PS/2s, from
Model 25 to 65SX, and you'II
get over $600 worth of free soft
ware designed to help increase
your productivity. For work
at the office or at home,
thert>'s LotusWorks, a
powerfu I program that
integratcs spreadsheets,
graphics, communica
tions, word processing.,
spell dwcking arul a

The IBM credit card provides
quick cn·dit to all qualifi•~d buyers,
so you can huy a PS/2 without using
cash or any of your own credit cards.
NO PAYMENTS UNTIL
FEBRUARY 1991.

When you purchase your
PS/2 with an IBM
cn·dit card you
can walk away
from payments
until next year.
TIP THE
SCALES IN
YOUR FAVOR.

If you want to take advan
tage of all these great deals, see
data base. PFS:First Publisher;·
your participating IBM dealer
a popular desktop publishing
package. lets you create top-quality now. Offer expires January 15,
1991. For the name of the nean~st
reports, newsletters and more.
IBM dealer, call I 800 232-2300.
With Quicken ~ ratt>d B•~st of 1989
hy PC Magazine, you' ll save hours
How ' re you
of time and effort
going to do it?
managrng your
business and
PS/2 it!
personal
finances. '1(1
keep track of
meetings. dead-

-------------------- - ---------·
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To see all its advantages,

NEG PowerMate 386 / 33E

Combining great power and speed with the enhanced compati

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

farsighted businesses need. For CAD/CAM. Financial modeling.
<>s.r.l·••...:~•••·

.....· - - ·""o:s.7• •"

<1< .............. - . _ ......... _c...._ _

Computers and Co mmun1cations

you'll need powerful specs.

~~

Separate numerrc and cursor

Intel 386'"' m1croprocessor
33 MHz process mg spt>ed
(zero wa1t states)
8 MHz compalibil lly mode

(I wa1t state)

scaNer gather transfer

SYSTEM ~EClJ_RITY

-SCSI command queurnB

Power on password

-auto conftguratron

Keyboard password

ESDI controller (optrcnal)

Network password

Opt1ona1 We1teM WTL 3167

NEC Ql_~~LAY OPTIOJ'ji"

System cover lock (opt ronal)

or Intel 387 math coprocessor
Calendar I clock (w1lh battery backup)

M_E_MORY
4 MB or 8 MB (80 ns)
memory standard
Oed1cated 32 ·blt h1gh speed
Concurrent Memory Bus
architecture (B MHz)
Total h1gh spf'ed memory

e•pandable to 32 MB

64 KB (20 ns) SRAM cac"•

~F_T\';ARE

~PPORT

MultiSync 30

MSDOS '

Mult1Sync 40
Mult1Sync 50

Wrndows "' 3 0
NEC.enhanced OS, 2"• (optronal)

Mult1Sync • Graph1cs Eng1ne "'

NEC enhanced EISA

-1nte111gent 50 MHz

confrguratron utllrty

16 colors)

Floppy dtsk drrves

-Supor VGA (800•600, 16 colors)

-144MB 3

Hard drsk drtves

PS;2" style mouse port

-100MB 3 '.·· ESOI

style keyboard port

EXPANSIO~ ~LOTS

One 32 b1l full s.re memory slot
F 1ve 8 16/ 32 b1l ISA F ISA

One 8 '16 b1l full '>llt ISA slot

One 8/16 b1t halt s,ze ISA slot

5 1 .H half he1ght

Support for alternate two
lull·hP1ghl 5

<

23ms 5

:~" form

'/~ -form

factor)

~. -form

1
;:."

and one

cont~gural10n

(1nterlac~d)

-256-color vers1on
factor)

-118MB 3 ·,· SCSI
( • 20ms. 5

-1024• 768

1024•768 (non Interlaced)
ava1labl~

DIM~NSIONS

Wodlh 21 2" (538 mm)
factor)

-140MB 5 ,· ESDI ( , 18m')
300MB 5 ',· ESDI ( · 18m')
-600 MB 5 ' ,· SCSI ( • 16ms)
Tape drr..,e s

~TQRAgE ~LOTS

halt he1ght

(

• (5

300MB 5 ,· SCSI ( • 18m')

ful' SliP slots

F1ve

TMS34010 processor
- VGA compat1ble (640•480.

DATA ~TQRA(;E

Paral1el pr1nter port

2

NEC GRAPHICS OPTIONS '

SCO' " UNIX ,~~ System V (optronal)

Two RS 737C sercal ports

PS,

MulhSync 2A

'NAT IV'[ _M_QDE

1.2MB 5 ·, ,·

'NTERFACES

32 brt EISA bus rnterface

-33 MB,·second burst rate

control pads

-40MB 5 •
150MB tlr~<:h speed 5

DISK SUBSYSTEMS
EISA SCSI host adaptor (optronal)

KE_YElQARO

-EISA bus master capabtlrty

101 key mechantcal kf'yboard

-support tor 7 SCSI dev·c~s

D•plh 17 7" (450 mm)

H•rg"l 6 3" (160 mm)
W•'g"l 51 lbs (23 '<g)
QPERATING ENVIRONMFNT
Temperature-50' to qs' F"
Relaf1\le hum1d1ty
-20 14. to 80 % (non condens1ng)
Power supply
-un1versal 115V -'730V
auto sens1ng
-325 waN ma11mum rated output

Multi-media. Presentation graphics. In short, for virtually any com
plex application requiring the ultimate in 386 computing, it's a
perfect fit. For more details, call 1-800-NEC-INFO.

Circle 134 on ReaJler Se,.,ice Card

NEC

EDITORIAL

•

Gene Smarte

GUIDEPOSTS
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 technica l pieces
on a wide variety of topics.
And a wide variety it is. Just as the mi
crocomputing industry' s boundaries are
expandi ng 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 yea r's IBM Special Edition , includ
ing information on the Mac and micro
to-mainframe communications.

I

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
fac turers' endless c laim s about thei r
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 .
8
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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 provided
in "Stranger in a Strange Land" will
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
task s among PCs and mainframe s.
Along with those , " Adding Value to
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 buye rs 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 operat ing
system s 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 microcomputingjuggernaut. 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
" Mult imedia: 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
graph ics, " 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 110 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 deser ved 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 ")

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,
call us at (401) 351-22 73. And put an end to your
worst nightmares. Automatically.

CADRE
Cadre Technologies
19545 N.W. Von Neumann Dr.
Su ite 200
Beaverton, OR 97006
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The Dynamic Duo. The 4H60 is an industry-first Mother·
Roard that packs the power of the Intel R04R6 CPU with the
Intel 80H60 RISC processor (i486 + i860 = 4R60 ). With it,
you can huild mainframe power into PC's for
applications including CAD, LAN and desktop
puhlishing. Equally impressive, our 4860 pumps
up performance in your UNIX work"tations.

APC Revolution. In the PC environment,

buf~

r ard for ultra high-performance workstation graphics
I Workstations, Too. The 4860 hoard makes
a great f undation for high-performance RISC workstations
that run ad\'anced UNIX applications. Many
workstation vendors are choosi ng the i860
processor as astandardized vehicle for CAD and
simulation systems, and the 4860 is perfectly
compatihle with these applications.

For

the 4860 is a 486 -hased MotherBoard which
runs over 2 times faster than 386 computers.
It's fully compatihle with DOS, IRM's OS/2,
Novell Netware and UNIX. What's more,
Hauppauge's 4860 supports up to 64 MRytes
of memory without a RAM expansion hoard!

Technical Features: • 4 Megahytes of high

speed RAM expandahle to 64 MRytes shared
hetween i486 and i860 processors • Socket fo
optional 128K static RA.,\1 cache module for
the i486 • Full size PC/AT form factor • Eight
EISA 1/0 slots • 64- hit expansion slot • I paralle
2 serial ports.

RISC -YBusiness. Thanks to the 4R60's
symmetrical architecture, hoth the i486 and
the i860 processors can access the full range of memory, 1/0
system, and the 64 -hit expansion hus.The result? Unprece ·
dented dual processor performance.
You 'II 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 i486
processor alone! There's even an optional64 -hit frame

The 4860 MotherBoard. Built with the world'
highest performing microprocessors. So you can huild 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: S16 -434 -1600
In Europe: ( 49) 2161 -17063

TrJd..m.rk.<, 111\1 AT and OS/ 1· IH\1 . lntd .\XC.. i-1XC. and iXM lntd Corp DOS and XEN IX , .11icn>~>ft Co rp. -1Xi>O \lolh<•rtllwd, llaupp aug('(;,mput .. r 1\urk.<. lnc
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A great plot begins with a great Idea. easily translated through
every phase ofdesign with Generic CADD 5.0.

Exchange your DXFNjlles with other CAD systems or lnsen designs
Into desktop publishing programs to create technical ttlustralions.
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No matter the complexity. symbols keep your workflowing uninter
rupted Tap our projessionallibranes or create your own symbols_
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Need tojll a conventional design In a nonconventional space? Revise
and Improvise in less time with Generic CADDs one-stop convenience

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'spowerfulwithoutbeingcomplicated. drafting program backed by a support tea
And professional without being pricey.
that's drawing rave reviews.

Wheeher tr's mtlltme!ers or miles. count on Gener1c CADDfor
jloa!lng potnr preciSion al any scale.

Deadline pressure IS a rhlng of !he past Designs can be qutckly
edtced and annora!ed co producejlnal working drawings.

D

Genenc CADD 5.0 supports plo!!ers as well as dol malrtx and
laser pnncers. tncludtng Pos!Scnpr • pnnrers.

Call us at 1-800-228-3601 for our free
full-color CADDalog· and portfolio of
CADD drawings.
You '11 see every plot has a great ending.
Circle 84 on Reader Service Card (RESELLERS: 85)
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THIS COMPUTER DESERVES YOUR ATTENTION.••
PC MAGAZINE - SEPTEMBER

11, 1990

"...probably has the best mix of support,
service, and customer satisfaction policies of
all the computers in this review. "

PC MAGAZINE - July, 1990
"Support Policies - Excellent."
INFOWORLD · MAY 7, 1990

FLASH CACHE

486/25
$5295

All Tri-Cad Systems include
the Flash Cache 386/486
complete with Math Co
processor, Nanao 16"
non-interlaced display and a
12 x 12 Digitizer.

TRI-cAO PROFESSIONAL

325
$4695

Complete with Intel's 80486 CPU, 64K RAM Cache,
4MB RAM, 1.2MB Floppy, 1.44MB Floppy, 200MB Hard
Drive, 1024 x 768 SVGA Color Combo, Pa;allel &.
Serial Ports, and 101 Keyboard.

TRI-cAD ADVANCED

333
$5495

T RI-cAD EXPERT

425
$6495

FLASH CACHE
O n the .September 11, 1990, 24 of
the industry's hottest 486 powerhouses
went head to head for the honor of win
ning PC Magazine's coveted Editor's
Choice Award. Tri-Star delivered knock
out punches in speed, price and virtually
every other important category.
Once again the choice is clear. If you
or your company demands the most
performance for the money, the highest
quality components and unrivaled 486
power, Tri-Star is more than the right
decision - it's the only decision.

ALL

386/33
$3695

11/ 256 V
$695

R ENDITION

Complete with Intel's 80386 CPU, 64K RAM Cache,
4MB RAM, 1.2MB Floppy, 1.44MB Floppy, 200MB
Hard Drive, 1024 x 768 SVGA Color Combo,
Parallel &. Serial Ports, and 101 Keyboard .

FLASH CACHE

386/25
$2995

Complete with Intel's 80386 CPU, 64K RAM Cache,
4MB RAM, 1.2MB Floppy, 1.44MB Floppy, 104MB
Hard Drive, 1024 x 768 SVGA Color Combo,
Parallel &. Serial Ports, and 101 Keyboard.

FLASH CACHE COMPUTER
SYSTEMS INCLUDE:

• 60 Day Money Back Guarantee • 2 Year Warranty
Parts & labor • 12 Month TRW On- Site Service
• lifetime Toll-Free Technical Support
• Air Express Parts Replacement
Circle 207 on Reoder Se111ice Card
AJ price1•nd Sj)Ktfiuhom subtK I!o c~nqt wllhoul noliu Money aac• gu M"IfllH dolts not
inc:ludt ~tu ppi ng charges All ~)'Stem s h•vr bfton vf nlif.cj Of ctf'fiflf'ld 1o comply wllh pari 15 of tht

FCC rules IOf • ( Ius AOf C141u S compulmg drvn

UPGRADES:

20" HiTACHI MONITOR

$ 995
"...THOSE OF YOU WHO
WORK IN TI-lE CAD
ENVIRONMENT SHOULD
INQUIRE ABOUT ITS
(TRI-STAR's)
BUNDLED SYSTEMS."
PC MAGAZINE

TFII "'"5TAFI
COMPUTER CORPORATION

1.800.678-2799
707 West Geneva, Tempe, Arizona 85282
Tech Support 1.800.688-TECH
Telephone 602.829-0584
Fax 602.345-0110
Monday - Friday 7:00am-7:00pm MST
Saturday 9:00am-4:00pm MST

EXPERT

AD V ICE

COMPUTING AT CHAOS MANOR

Linking all the computers
at Chaos Manor
is a daunting task

think this is a fi rst. 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 annua l
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 ape
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 worked by moving the Mer
cator map on a continuous 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 .

•

Jerry Pournelle

CASTING A
CHAOTIC NETWORK

I

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 extra features. Some, such
as city names , I don't much care for , but
ILLUST RATION : DOUG PAULIN © 1990

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 1A-inch
floppy disks , and the A drive of the Ze
nith 386/33 that drives the Electrohome
monitor is a 3 1/2-i nch dri ve, so I had to
copy the 5 1A-inch floppy disks over to
3 'h -inch floppy disk s. 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 .

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 3~
MB hard disk drive and a tape backup
unit . These machines rival anything oo
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 , say5
this is a conflict of interest. I don't see it
that way ; what possible conflict of inter
est have I? 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' 5
not room for much more . I can't sell the
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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 rna
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 Desq
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 Di gital Rese arch
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/Fa/1, 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 r• 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 RJ lis or optional acoustic
couplers, it connects to public phones and
PBXs anvwhere. Via Bell and CCilT standards
worldwide. It even sends and receives fax and

data messages
unattended or
while you run
applications.
But best of all. from your desktop or laptop .
you 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 todav at 800-541-0.)45 (in New York,
516-261 -04Z3) for more on the WorldPort line
and the dealer nearest you.

• • • :- •:: • • ::~ Touch base Systems. Inc.
160 Laurel Avenue
•• •• •• •
•
Northport, NY 11768
•• : •••• : . . .
(516) 261-0423
• • • • • •••• o
Fax (516) 754·3491

.. . • •• •• "L"I
l'i"

.

. .. .

World Pori 2496 15 a trademark of Toud1baSt' Systems. Inc . (:l 1989 Touch bast Systems. Inc
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Finally, a fast, powerful text
editor that integrates your
favorite
programming
tools and uses
no memory!
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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
Caii1-800-45-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 s waps itself and any desired TSRs
out of memory to give you more memory
than when you entered VEDIT.
Only VEDIT gives you the advantages of
a powerful and flexible editor without
giving up the convenience of an integrated
environment.
VEDIT offers stunning performance , ver
satility and ease of use . Completely writ
ten in assembly language , it's small and
lightning fast. Edit text and binary files of
any size, even 100+ megabytes . Installa
tion is trivial ; VEDIT.EXE and an optional
help file are all you need - no overlays, no
configuration files.
Other features include multiple file editing ,
windows , unlimited keystroke macros,
"hot keys" , context sensitive help, word
processing , automatic indenting and total
configurability . VEDIT has been the
choice of 100,000 programmers, writers
and engineers since 1980.
VEDIT PLUS adds a powerful "off the cuff"
macro programming language , complete
with source level debugging .

-

VEDIT PLUS - $185 for DOS, $285 for
UNIX/XENIX . Call for a free demo today .

.
"'reenv1ew

P .O . Box 1586, Ann Arbor, Ml 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 programs
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.

ory, but, provided that your power is re
stored within a matter of hours, you 'II 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?
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 Semi Disk
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'lllose what's in mem
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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 'II 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 periphera l equi pment.
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 LANtastic 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

"Without a doubt, the Tangent is the overall price/
• Fastest Super VGA
adaptor in the industry
• 1024 x 768 VGA monitor
• 80MB (19ms), w/cache
• 1.2 MB or 1.44MB Teac
• 1 parallel & 2 serial ports;
Enhanced 101 keyboard

$1995
• 80386,25 MHz

$2295

• 80386, 33 MHz
w/cache

$2995

For a Quote or to Order,
Call 800-223-6677
415 -342-9388
FAX 415 -342-9380
Corporate P.O.s accepted

8/90 review ofTangent, Compaq, and AST).
In Personal Workstation's review, the Tangent 486/25 clearly outperformed both Compaq and 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
on a wide choice of EISA and ISA configurations.
~ C O M PU T E R

A TANGENT

Tangent Computer, Inc., 197 Airport Blvd., Burli ngame, CA 94010.
~ Co pyright

1990 Tangent Computer, In c.
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Ill' 8 M~tes of fast 32 bit memoll'l.!_
Ill' Works in all Micro ChanneJ'P' ~mn~~~=====~~
Ill' Fast LIM 4.0 driver included.

,. Provides extended and ex_panded memor •
Ill' Eas switchless installation.
i===-""'
=;;;;;:A~u;;;:;tomatic conftguratio_n!_or DOS, OS/2 or UNIX.
Ill' Risk free 11uar ntee. Two 1ear warrant •
Ill' IBM a1.Jroved ID. ~ast deliver •
~ From $~9 to $1249 with 8 M111b tes.
~==~~~flill~~~zlr~~ "Hot Pros~ct" 1/16/90
617-273-1818 or 1-800-234-4CEC

People like MKS Tools,
but they love ours . . .

Decisions

The Berkeley Uti Iities
!U NIX

+

+

CO MMANDS

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
BBS or on disk
Requ~res

256K and DOS 3 0 or h•gher
A hard disk 1S recommended

FOR

MS·DOS I

Order Now

$200
800·542·0938
MasterCard or
VISA accepted

30-Day Money-back
Guarantee

POWER TOOLS

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, I understand that's not how
you generally work. It's not how I 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 tore
configure the network.

FOR POWER USERS

215 Berkeley Place. Brooklyn. New York 11217
Voice: 71B·398·3838
BBS: 718·638·2239

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 LANtastic
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 Zl80, which
are both right on the network board.
Ethernet software must be installed as a
TSR program in your computer, where it
eats 16K bytes of memory.
continued
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Unchartable Performance
Sun workstations ...move over.
The Micronics 80486-33 EISA board is here.

Fast. Micronics' 486 system
board is designed for true 33M Hz
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
RAM memory so that after a
DMA operation, the cache
memory is always validated.
Powerful. Performing with
32-bit processing power, the
Micronics 80486-33 EISA
"machine" provides RISC-Iike
pertonnance in a CISC
architecture. An ideal platform
for UNIX/XENIX time sharing
systems, high performance CAD/
CAE and tile servers. The 80486
EISA is also perfect for OS-2
Presentation Manager and X
Windows applications.

Solid. The 80486-33 EISA
features 8 expansion slots with 6
EISA bus master slots, all of
which allow for seamless
integration of 16-bit and 8-bit
AT/ISA l/0 cards. Additionally,
you'll have no more worries
when your memory needs
intensify. The 80486-33 EISA
provides over ten various
memory capacity choices from I
to 64MB on-board! These
memory configurations utilize
256K. I MB or 4MB SIMM
memory concurrently.

Circle 121 on Reader Service Card

Micronics offers a complete
line of advanced quality
engineered 80386 and 80486
system boards.

Watch us run
Landmark off the scale.

MICR mNICS
232 E. Warren Ave nue. Fremonl. C A Y4 539
(4 15 ) 65 I -2300
Fax (4 15) 65 I -5666
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Now, slow and fast are relative : the
twisted-pair network can run at over I
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 LANtastic 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?
LANtastic 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 .

B'YH.AND. OIR BY NOON~

Now. even complex flowcharts that
once took days to perfect can be presentation
perfect - in no time!
Quick to master and asnao to use.
Patton & Patton's flowcharting s·ohware is the
standard of both large and small businesses
around the world - and is available through
all major sohware dealers.

See your dealer today! Or, for a
"live;· interactive demo disk, call:
800-525-0082, ext. BY35.
International: 408 -778-6557, ext. BY35 .

PATTON &PATTON

Software

Co rp o rat i on

Excellence in charting the flow of ideas!

Works onIBM & 100 %compatible PC"s, supports CGA!EGA/VGA and over 150 dot matrix and laser printers ,
w1th multiple pnnt densitieS and 10 font Sizes.Creates multi-page charts, portrait or landscape, on
most standard paper sizes. Mouse or keyboard controlled.
IBM is a registered tr1d1m1rk of lntlfnltional Business M1c:hinu Corporation.

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 a long,
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 . LANtastic 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 LANtastic
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 a 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 LANtastic to net
work a remote system hung with periph
erals like CD-ROMs , WORM drives,
and Bernoulli Boxes, it's likely that the
LANtastic 110 port address will have to
be changed, because two devices cannot
use the same 110 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 110 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 I 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
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EverythinglOu Ever Wanted In UNIX
·
And Less. $99.95.*
-·
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.
SMAU..ER, FASTER .. .BEITER.
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,
LESS
IS MORE!

Coherent For Santa Cruz
the IBM·PCIAT Operation's
and compatible XENIX 286
286 or 386 Version 2J.i
based machines.

No. of Manuals

8

No. of Disks

4

21

Kernel Size

64K

198K

Install Tune

20·30min.

3·4 hours

10meg

30meg

Suggested Disk Space
Min. Memory Required

Perfonnance•
Price

640K

1·2meg

38.7sec

100.3 sec

$99.95

$1495.00

•Byte Exec! benchmark, 1000 tterabons on 20 MHZ 386.
::1":~ ~~'r'-emenls: 12 meg 5V<" or 1.4 meg 3W floppy, and
Mi~rocha.:mel rna~:~. driver available soon. Does not run on

Coherent can reside with DOS. So
~ou can keep all your DOS applica
tions and move up to Coherent. You
can also have it rwming faster, Jearn it
faster and get faster overall perform
ance. All because Coherent is small.
Sounds beautiful, doesn't it?
. . B~t small wouldn't be so great if
It didn t do the job it was meant to do.
EVERYri-ITNG UNIX
WAS MEANT TO DO.
Like the original UNIX,
Coherent is a powerful multi-user
multi-tasking development syste~.
With a complete UNIX-compatible
kernel which makes a vast world of
UNIX software available including
over a gigabyte of public domain
software.
Coherent also comes with Lex
and Yacc, a complete C compiler and
a full set of nearly 200 UNIX com
mands including text processing,
program development, administrative
and maintenance commands.
And with UUCP, the UNIX to

UNIX Communication Pro
gram that connects you to a
world-wide network of free soft
ware, news and millions of users.
All for the cost of a phone call.
We could go on, but stop
.we must to get in a few more very
unportant points.
EXPERIENCE, SUPPORT
AND GUARANTEES.
Wondering how something as
good as Coherent could come from
nowhere? Well it didn't. It came from
Mark Williams Company, people
who've developed C compilers for
DEC, Intel, Wang and thousands of
professional programmers.
We make all this experience avail
able to users through complete techni
cal support via telephone.And from
the original system developers, too!
Yes, we know $99.95 may still
be hard to believe. But we've made it
fool-proof to find out for yourself.
With a 60-day money-back no-hassles
guarantee.
You have to be more than just a
little curious about Coherent by now.
So why not just do it? Pick up that
phone and order today.
Yo~'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!

II
~f

Mark Williams
Company
60 Revere Drive
Nonhbrook, IL 60062

shippmg and handling. Coherent is a trademark of Mark
trad~~":rf~,m~~r:!o~~IX ts a trademark of AT&T. XENIX is a
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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
LANtastic 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 workstation, 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 I

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

SAVE 30 MINUTES
EVERY TIME YOU
HAVE APC PROBLEM.
By using Checkv'lt<!l!to find out if the problem is
Hardware or Software

The second you suspect a problem with your PC , you should reach for CheckV'It,
the world 's most popular PC diagnostic software . Running CheckV'It should be the
first thing you do - because confirming or eliminating your PC 's hardware as the
source of the problem can save you time , money, and unnecessary repair calls.
CheckV'It will test your PC 's main system board, memory, hard dis k drive and
floppy disk drives , v1deo subsystem , communication ports, printer, keyboard ,
mouse. or joystick. CheckV'It will also display key software and setup data,
including your PC's exact equipment configuration , current IRQ assignments ,
memory allocation , device drivers , and CMOS table .
Take a minute to run CheckV'It the next time you have a PC problem. Then
you 'll know the answer to these key questions: Should you back it up, pack it up,
and send it out for repair? Should you fix a hardware problem yourself ? Or,
should you concentrate on the software and configuration problems that you can
correct?
The moment you suspect a PC problem , run CheckV'It.
It's about timel

Look for Checkv'lt at leading
retail stores everywhere,
Or call TouchStone TODAY!
(714) 969-7746 or (800) 531-0450

~~~TouchStone
Software Corporation
21 30 Main Street . Suite 250 .Huntington Beach, CA 92648
trademark ot TouchStone Sottware
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Call me I'm interested: circle 198

Send literature: circle 199

MIIIU,.I2JIAII®
UNINTERRUmBLE POWER SUPPliES
TOTAL POWER PROTECTION
* BLACKOUTS
* BROWNOUTS
* OVERVOLTAGE

*
*
*
*

UNDERVOLTAGE
SURGES
SPIKES
EMI/RFI

STANDBY UPS MODELS
• 250 VA To 2300 VA
• Sinewave output - I millisecond
transfer time

NICATIONS
INTERFACE

• Communications interface and
external battery pacl<s available
for extended run times

For Unattended
System Shutdown

ON-LINE UPS MODELS

COMPATIBLE WITH:

• 500 VA To 5.000 VA
• Static By-pass Standard

• Novell
• LAN
Manager

• True On-Line - Sinewave outputs
• Communications Interface and
external battery pacl<s available
for extended run time

•
•
•
•

NETWORK MANAGER
• Shutdown software for
unattended operation
• Only software to communicate
with LANs and WANs
• Novell 286 V AP and 386 NLM

ALTOS
BANYAN
VINES
System V
UNIX

• Custom
Configuration
Any
System

• SCO Xenix

SLIMLINE &. UPRIGHT MODELS

NOVELL
Monitor
Boards
Available

PARA SYSTEMS, INC.
1455 LeMay Drive

Telephone:

Carrollton. TX 75007

(214) 446. 7363

fAX : (21 4) 44 6·9011

FOR L.A. N
NOVILL

HLEX: 140275 OMEGA

• -800-238-72 72

lAIS

TESTED AND
APPROVED
Net\\bre Compot1ble

·'Distributed in over eighty countries· ·
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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

C Programmers choose db_FILE
because it's fast and flexible.

f"rst,

The combination of relational B-tree indexing
and network model database technology
delivers better performance than file manag
ers using relational technology alone. Build
simple B-tree/I SAM applications or complex
database applications. You decide how to
optimize runtime performance.

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

SQL Support included.
db_RETRIEVE - the SQL-based relat ional
Query and Report Writer is now included in
thi s spec ial offer.

Applications completely porta ble.
Free lifetime phone support.
C source code is now included!
No royalties.
SPECIAL LIMITED OFFER
db_F ILE. db_RETRIEVE and source code
for each - at one lo w price!

Single-lJser Package $295.00
A $1780 value.
Multi-l ser Package $595.00
A $2890 value .
-

.

;.r·

------File Manager 2.2
~--

File Structure: Re lational R-tree indexing and
ne twork data base model. Use independentl y or
in combmation fo r real power.

Transaction processing supported
Nut RAM resident
Operating Systems: MS -DOS. UNIX, XENIX
C C ompilers: UNIX, XEN IX , Microsoft ,
Lalloce. TurboC
Major LANs Supported

For vour nearest distributor call:
1-800-db_RAIMA 0-800-327-2462).

- ,RAIMAM
1_t,CORPORATION
• Ra1 ma
d~ l.

1!'-.rf\1~ 1~
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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 what I 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 it all 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 shou ld read the entire
CD-ROM section in the LANtastic man
ual. Even then, the manual won ' t make it
clear that you do not 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 soft ware (on the ser ver) 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.

Net WORM
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 dri ve to work with the Denon
CD-ROM drives. That can be done, but
since the DENON drives are true SCSI,
while the Maxi mu m Storage WORM is
"a lmost scuzzy ," it ' s a bit trick y ad
dressing each properly. That, howeve r,
is a minor detail. LANtastic and the
Maximum Storage WORM drive won't
work together even if the WORM drive is
the only asset on the server.
When you set up a LANtastic 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 first attempt I didn't
describe it as one.
The network appeared to work fin e.
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
cou ld , all but one ; but when I asked for a
directory of files on the WORM dri ve, I
got nonsense. I then went back to the net
work manager software and designated
the WORM as a CD-ROM ; the next time
I tried to get a WORM directory from the
workstation , I still got garbage, a lthough
not as unintelligible as before. Frustrat
ingly , it almost 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, I do ha ve 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

"The best 1024x7&8 monitor vou can buy
until Tat:ung makes something else:·
The chart says it all.
Both the new Super VGA Tatung 98X
Omniscan monitor and NEC's Multisync 3D "'
monitor offer up to l024x768 resolution:
superior 0.28mm dot pitch, and compatibility
with IBM's newest monitor, the 8515 :"
But t he remarkable Tatung 98X Omniscan
actually costs $250 less than the NEC 3D.
Today, Tarung performance and value lead
the industry.
In a recent comparison of 26 monitors from
twenty manufacturers, Byte Magazine ranked
another Tatung monitor first in performance.
"A rose among the thorns," said Byte.
" Best buy," confirmed PC World.
Circle 188 on Reader Service Card

NEC
Mullisync
30
1024x768 Max Resolution
8514/ A Compatible

Tllung
Dnlllllaa

c......

Yes

Talung
Omniscan
CM ·1498X
Yes

Yes

Yes

Dot Pitch

0 28mm

0 28mm

Price t

$1 .049

$799

Super VGA (800x600)

*ln!erljced resolul10n il'llililable w11h the All VGA Wonder:" Genoa Super VGA 6400 '"' Parad1se VGA
1024"'and olher leading IBM 8514 / Ano-standnd graphiCS iidaptars tSuggested u!la il pnce and

fulures February 1 1990 All tr.ademarks are !he property at their respecrive owners

But compare for yourself. Call Tatung at
l (800) 827-2850, ext. 213 . Tatung Company
of America, Inc., 2850 El Presidio Street,
Long Beach , CA 90810 .
Because Tatung monitors are something else .

O TATUNii
Engineering at: its best:.
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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.
Big Cheetah reaches out through the net

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 Rail road 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
Eye, that server can control a worksta

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 Iike 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 acces s, 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 LANtastic
server and run the Network Eye master
program. Then, as master, I access the
Premier and tell it to do whatever I want
continued

All DDI ExecuTower Systems Run
MS-DOS ®, OS/2 ®, UNJX ®, XENJX ®
Standard Syste m s Include:
• ExecuTower System Unit
• VGA Video Card 1024x768,
512K Video RAM
• Super VGA 14 " 1024x768,
.28mm Color Monitor
• 85 MB SCSI Hard Disk
• 1.2 MB 5 1/.o " AND
• 1.44 MB 3 1/z" Floppies
• 2 Serial, 1 Paralle l Ports
• 101 -Key Enhanced Keyboard
• Mouse
• 30-day Money-back Guarantee
• 1 Year Warranty Parts & Labor
• 24-hour Parts Replacement
• Toll-free Technical Support
All systems delive red
with MS-DOS installed,
configured and ready
to run!

Full Line of DDI ExecuTower Systems:
•
•
•
•

486TM/33 MHz EISA Systems $5,495 to $14,995
486T"/25 MHz !SA Systems $4 ,295 to $14,495
386T"/33 MHz !SA Systems $3,495 to $3,995
386SXT"/ 16 & 20 MHz !SA Systems $1 ,995 to $2,495
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BYTE IBM Special Edition

Complete
VGA Color,
85MB
Sys tern Prices
Start At

$2,195!
Call Us
WLL FREE
Call 1-800-331-1090
FAX 1-401-884-0770
In California Call
(213) 371-7568

Digital Distributing, Inc.
20 Cavalier Dri ve , E. Greenwich, Rl 02818 (4011 885·6697
486 and 386 are trademarks of Intel Corporation .
MS·DOS and XENIX are registered trademarks of Microsoft Corporation .
OS/2 is a registered trademark of IBM . UNIX is a registered trademark of AT&T.

Circle 62 on Reader Service Card (RESELLERS: 63)

We slash interface

development time.
(and we can prove it!)
C-PROGRAMMERS:

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

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

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, OS/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 .
TM

WE GUARANTEE
YOUR SATISFACTION.
FOREVER.
We're so sure you'll
love Vermont Views that
we make this iron-clad,
money-back guarantee. If
you're 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 . l

Call for your FREE
demo kit!

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.

1

1

Vermont
Creative
Software
Pinnacle Meadows.
Richford, Vf 054 76
Phone : (802) 848-7731
FAX : (802 ) 848-3502

C Copyright 1990
Vermont Cr~attv~ Softwar~
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"IMPEL i.s so much fun , it's almost a shame
that it 's useful too."
- New York Times

Desktop
Animation
IMP£L system

presentations.
With IMPEL you
make animation
by intuitivel y
picking and
placing graphics
on the screen.
Click the shutter
to record a
frame. Instant
playback and
editing helps get
the job done faster
including revisions!

a Worbwlth
1M !Ill graphic:

llarlll•••=

IMPEL REQU IRES:

VCA, EGA, CGA,

~IB M® PC-STANDARD

i~~c:ludlnl256

COMPUTER, 640K
~G R A PHI C S ADAPTER
~ MS-DOS 2.0 (OR
LATER V ERSION )
~ MO USE OPTIONAL,
BUT RECOMM EN DED

c:alar and high
raalutiDn.
a Use IMPEL's

-Mddecl paint
JII'Oifam Dr

illlport graphic:s

SYSTEM INCLU DES:

ia.PCX, .l.BM,

.cur, Md Tarxa

~ A N IMATION EDITOR
~ PLAYBAC K PROG RAM
~ DEMO NSTRATI ON DI SKS

file formats.
a Optional
c:ompilar makes

~ ILLUSTRAT ED M AN U AL

fait 10 faster,
.. to 70Hz

IMPEL

frame rates.

IMPEL u a tradnnarA ofErutriJg~ J tchnolnc . IBM U a r~gu tntd
tTiUtmllrA of lntnruJllonal Bu.wuu M achmt.s Corpora/ton.

IMPEL system (5. 25" or 3.5")
.$195
I MPC animation compiler (o ptional) .. $ 100
Visa, Mastt-rCa rd acct-ptt-d.

E

A

S

T

R

D G E

T E C H N 0 L 0 G Y
37 Murray St reet , New York, NY 10007
Phone (2 12) 267-7980 Fax (21 2) 608-5679
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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

S 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
LANtastic and Network Eye.
The bottom line is that with LANtas
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

BYTE IBM Spe cia l Edition

wasn't hard to find, since it had gravitat
ed to a high shelf in (nearly) pla in view .
It was also easy to see why this program
has become the standa rd statistics tool
for everything from law-en forcement
agencies to economics shops to psycholo
gy labs . Even in the ve rsion I have , Systat
is fast, accurate , and relat ively simple to
use . More than that , it ' s complete : it in
cludes everything from the simplest pos 
sible statistics to factor anal ysis with ro
tations, stationary time series, cluster
analysis, and a whole raft of stuff I would
have lusted for back in the days when I
ran an operations research shop .
The manual is complete, too : it va ries
in approach from simple conversational
to academic with references and foot 
notes , but in all cases the approac h 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 att ractive . It's
powerful enough to do anything they ' re
likely to need , but well enough ex plained
to let you , with effort , lea rn complex sta
tistical analysis. I must say I fo und the
manual a better course on the subject
than some of the ones I took as a graduate
student.
Wilkinson's lette r from 1986 was in·
teresting : he tell s me that the original
Systat was written on a CompuPro CP/M
system remarkabl y similar to Old Zeke.
He also asks that I not quote hi m, be
cause many nonstatistician custome rs are
frightened away when they discover that
Systat was largely written by one person,
while "a C P/M heritage can be a hand i
cap. " Now it can be told , since Systat has
become darned near the standard in both
academia and the bu siness world . This is
one I should have written about long ago .
If you need a stati stics 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 run ning out of
space , and there's a huge stack of nifty
stuff I 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. T herefore , as
sume that I wish I could have written
more about everything in th is sect ion.
First , CeiiMaster from Sintar Soft
ware is an instructi ve ga me 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? Th is wi ll let you do it.
Simulate electronic circuits. Invent arti
ficial life forms . It ' s not as addicting as
conrinued

HeresHowWeProtect
YburSoftwareAndProfitsBetter.

We'llNever1ell...
. . . t11e world how w~.: prore r your hard work.
But then, why h uld we. lr' not that w~.: ' r hard
ro gcr along with. n d1e contrary. \X'e'IJ ~h ow y u
hO\\ our unw rdy approa h to ftware pr te ti n an
acrually w rk bcncr ~ r ,. u. \X'e'll deU,·er the b r I alan e
ofguaraniced opy omr i and co ·t-effe ti,·e i1nallat i n.
Unlike other manufacturers. our hardware is unique~}'
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.

TI1C: Pr< du t ·nm Prore t Your Re\'cn ue
.... PROTECH KEY
ldc nti

ali ~

rcpr

u ·d pa kagc .

... MEMORY KEY
MA lNTO H MEMORY KEY
NEC MEMORY KEY
Active protection. modular packages. customized packages.
serialization, demo control, access control.

.... MEMORY-ONE KEY
Customized packages, modular packages

.... MICROPROCESSOR KEY
Non-operaling system specific protection based on RS232C
communications for minico mputers. workstations, e tc
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In EUROPE:
NICROPHAR, 122 Ave. Ch. De Gaulle 92200.
Neui!Jy Sur-Seine FRANCE Tel: 33·1·47·38·21 ·21 Fax 33·1·46-20 6-91
For distributors In:
• BELGIUMINITHERUNDS. E2S (091 21 II 17) • SPAIN, ( 343 237 31 05 )
•IRELAND, TMC ( 021 87 37 II ) • GERMAN\; Microphar Deu~hland (06223 737 30)
• PORTIJGAL, HCR ( I 56 18 65 ) • UNITED KINGDOM, Clearsoft (091 ·3789393)
• SWITZERLAND, SAFE (024 21 53 86 ) •ITALY, Siosistemi (030 24 21 074)

1-800-843-0413
In the U.S., the AMERJCAS & the PACIFIC:
PROTECH, 9600) Southern Pine Bl,·d..
Charlone. NC 282 1~ Se Habla Espmiol
Tel: "'04·523·9500 Fax 704·523-""651
Hours: Mon-Thurs: 8:30·7:00 ET, Fri: 8:30·5:30 ET
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ITEMS DISCUSSED
Geoclock 4.2
5 1.4-inch floppy disk ..... .. ... ..... . $30
3 1h-inch floppy disk ..... .. ... .... .. $35
Geoclock
2218 North Tuckahoe St .
Arlington, VA 22205
(703) 241-7980 (BBS)
Inquiry 1109.

CeiiMaster ................ . ... ..... ... $45
Sintar Software
1001 Fourth Ave ., Suite 3200
Seattle, WA 98154
(206) 625- 121 3
Inquiry IIOS.
Crescent QuickPak
Professional Library
(QuickBASIC version) .... . .. ... .. .$169
Crescent Software
32 Seventy Acres
West Redding. CT 06896
(203) 438-5300
Inquiry 1106.

LANtastic LAN
2-M bps Starter Kit .. ..$525 (2 nodes)
10-Mbps Ethernet Starter
Kit.. .... .. . .. ... .. .... .. . $725 (2 nodes)
2-M bps Adapter Card ... ... .... .. .$249
10-M bps Adapter Card . ...... . ... $349
Network Eye ... ............... . ...... $295
Artisoft
Artisoft Plaza
575 East River Rd.
Tucson, AZ 85704
(602) 293-6363
Inquiry 1110.

Desktop Molecular Modeler ..... $495
Oxford Electronic Publishing
Oxford University Press
200 Madison Ave.
New York, NY 1001 6
(2 12) 679-7300
or
Oxford Electronic Publishing
Oxford University Press
Walton St.
Oxford OX2 6DP. UK
011 -44-865-56767
Inquiry Il07.
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SemiDisk Blue Flame II
1-MB .... .. .. .. .. .. .. .. ...... . ... .. ..$420
2-MB .. ........ ....... ... .... . .. .. ... $590
3-MB . ... ... ... . .. .... .... . ... ... .. .. $803
4-MB ......... .... .. ... .. .. .... .... $ 101 5
5-MB . .... .. .. .. .... .. ... ......... . $1185
6-MB . .. ..... ... ..... ... ........ . .. $1355
7-MB . .. .. ... .. ...... ... . .. ... ..... $1525
8-MB. ....
. ... . ...... . . $1695
SemiDisk Systems
BoxGG
Beaverton, OR 97075
(503) 626-3104
Inquiry II12.
Video ChalkBoard ... ... .. ........ . $225
Video Tiller EGA and VGA .. .. .. $495
Entropy Engineering
12317 Village Square Terrace ,
Suite 202
Rockville . MD 20852
(30 I) 770-6886
Inquiry II13.

DOS Systat 5.0 ...... .. ... . .......... $895
Systat
1800 Sherman Ave., Suite 801
Evanston , IL 60201
(708) 864-5670
Inquiry II08.
MicroProse Rail road Tycoon, but you' ll
learn more. Recommended .
Next up the scale is the Olm sted Brain
Simulation Series . This is an odd but in
teresting software simulation of multi
valued logic and neu ral networks that
will let you build and manipulate simple
brai n models. You r first impression of
th is package is that it's a bit disorga
nized. Then, on reflection , you realize
that the subject matter itsel f is di sorga
ni zed. It's strictly fo r learning purposes,
but there 's a lot here worth learning . I
enjoyed fooli ng around with it, and I
learned someth ing about brain model s
and multivalued logic .
Fina lly , we have a f ull -fledged profes
s iona l prog ra m , Desktop Molecular
Modeler from Oxford University Press.
This program is largely for chemists,
student and professiona l, and it r uns 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 

Olmsted Brain Simulation Series
Generic Reticular Formation ..... $35
Generic Tectum .................... . . $50
MVL Expert System .... .. .. ..... .. $ 150
MVL Talk ..... . .. . .. ............... . $100
MVL Template-1 . .. .. . .. ..... ....... $75
MVL Template-2 ..... .... . .. .. .. ... $ 125
Olmsted Brain Simulation Software
411 Briargrove St.
Slidell, LA 70458
(504) 649-7174
Inquiry 1111.

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 .

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 mi x 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 . •

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
gra ms . 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
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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. "

The World's First & Original
Book-Size Desktop Computer

SAVES YOUR ENVIRONMENT
Good
WI. (Monitor, CPU , Keyboard) ~ 59 lb.
Footprint (W/Keyboard) ~ 4 sq . ft.

BETTER
Wt. (Monitor, CPU, Keyboard)~ 13 lb .
Footprint (W/Keyboard) ~ 1 sq . ft .

CARRY-1 8088

CARRY-1 80286

10MHZ XT/AMI BIOS /256K RAM expandable to 640k/One to two
720KB 3.5 " FDD/ Seriai/Parallei/Game/CGAIMGA/Standard keyboard
connector/16Watt Power adapter
Dimension : 240mm x 185mm x 45mm Weight : 1.9kg

12MHZ, 0 Wait State AT/AMI BIOS with Diagnostic/1MB RAM/20MB , 40MB HOD
optional/One to two 1.44MB 3.5" FDD/2 Serial/1 Parallei/CGAIMGA/Standard
keyboard con nector/30Watt Power adapter
Dimension : 240mm x 185mm x 45mm Weight 2.1kg

CARRY-1 KEYBOARD

CARRY-I MONITOR

82 Key/XT-AT Autoswitch
Dimension 310mm x 145mm x 27mm Weight : 0.7kg

9" , Dual Frequency Weight : 3.4kg

See us at

8 ~0Ml@~)~~ IFall '90
Nov 12- 16. 1990, Las Vegas, NV
Sands Hole I. Booth : N4028

Exclusive Distributors:
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FL. YTECH TECHNOLOGY CO •• l. TD .

CANADA :
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Mll COMPUTERS SYSTEMS lTD

AT ELECTRONIC. S.A

BELGIUM:
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BELGIUM:
DATATECH MICROSVSTEMS S.P.R l.

2 FL

NO fl LANE 50 SEC l ,
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TAIPE I TAIWAN. R 0 C

TEL (02)785-2 5!>6 FAX (02)7'85-2371
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ITALY:
PRIMA COMPUTER TRADING ITALIA
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FRANCE c
M3C l 'INFOAMATIQUE DU SUCCES
S4 . AVENUE CHARLES DE GAULLE 95160
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TE L l.l 1-3417§382
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FAX 31 ·2988-974lli
TEL 31 2961!-84141

NORWAY:
SECUS DATA A/S
GR ENSE 'VN 88, 0663 OSLO !1 . NORGE
FAX 47-2-722515
TEL 47-2-722510

CENTERPRISE INTERNATIONAL LIMITED
HAMPSH IRE INTERNAl lOIIAL BUSINESS PARK
CROCKFORD LANE CHINEHAM _ 8AS1N GSTOKE,
HAI.APSHIRE RG2• OGQ
TEL · 44-2§6--4637§4

CHAU SSEE DE VL EURGAT 184
6-10 50 BR USSEL S
TEL 32·2· 64-12290
FAX 32·2·6460'137

FAX 44-2S8-84317•

WEST GERMANY:
MACROTRON AG
STAH LGRUI!ERRING 28. D 8000 MUNCHEN 12
TEL 4&-8&-4201·0
FAX 49-119-42387&
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·The Joneses.

AMMA uses "write-back" cache technology
Check out the benchmarks. When it
instead of the "write-through" technologies used
comes to speed, pure and simple, main
in most PC's. The write-back cache was developed
frames are no longer the main attraction.
Introducing the Everex STEP 486/33 Sl0'4B&JJ
mainframes. Everex was the
34,000
119 4 loii'SI
J for
and STEP 486/25. Along with the STEP CRAY·HM'/43 17,W01vv51
pioneer in developing it for the PC.
I
486is, they give you desktop perform
And in doing so, opened a whole new
1BMJ083
16.666~ 1
ance that was previously unheard of.
dimension in desktop performance.
There are two reasons. The first, of course, is
With AMMA, you can write directly to the
the 486'M chip. The other is AMMA',M Everex's
STEP 486's cache in nearly all cases. With write
through techniques, on the other hand, you lose
proprietary Advanced Memory Management
most of the performance benefit of the cache.
Architecture.
01vys1one$

• 1nqu1nes from outside !he US call 415-498-llll EVE R for EXcellence is a registered tradem ar k an d Everex, STEP, STEP 4&6u, A.M~A and PDS are trade: marls of Evcru Sysaem,, lnc 4111 is a tr.adl:mari of Inul Cllql

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's
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 renewable
on-site service contract that also covers all Everex
peripherals in the system.
To find out more, calll-800-334-4552* for the
name of your nearest Authorized Eve rex Reseller
every one a high performance expert.
Then you can let the Joneses try keeping up
for a change.
REJE

C 1990 E'lcrex Sysrems.lnc For more information on how the above benchmarks were derived. please wrile 1hc Evcrex Performance Tesl Ccnter, 48431 Milmont Drive, Fremont.CA 94538
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Now you can have the power and performance of Altec's fully loaded 486 EISA
Tower delivered to your door! Check out these outstanding features:
486 EISA TOWER

CALL for -Information

lntel486-25 CPU 0 4 Meg RAM 0 1.2MB 5.25"drive 0 1.44MB 3.5" drive 0 150MB 18ms ESDI hard driv
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 Keyb0ard o Genius Mouse o MS-DOS 3.3 or 4.01 o Eight 32-bits EISA slots

"AitecZip .JB6s are solid machines featuring
brand-name parts. A good buy,
they are clearly affordable"
PC Ml!t;tmna. May 30. 1989

" Computer users should find A/tee machine
an excellent value with good performance."
PC M91]81•ntJ, July 1990

A/tee sets the standard for the highest quality design 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:

$3,595

386133 VGA

Intel 386-33 CPU 0 32K Cache o 4 Meg RAMo 1.2MB 5.25"drive o 1.4
MB 3.5" drive 0 150MB 18ms ESDI hard drive o ESDI controller w/32 K
cache 0 16-bit VGA card 0 14" VGA monitor (1024 x 768) 0 2 serial, 1
parallel & 1 game ports 0 101-key Keyboard 0 Genius Mouse 0 MS
DOS 3.3 or 4 01
(25 Mhz Cach e System deduct $400)

$2,795

386125 VGA

lntel386·25 CPU 0 4 Meg RAM 0 1.2 MB 5.25"drive 0 1.44MB 3.5" driv
o 105 MB 18ms IDE hard drive o 16-bit VGA card 0 14" VGA monitor
(1024 x 768) 0 2 serial. 1 parallel & 1 game ports 0 101-key Keyboard 0
Genius Mouse 0 MS-DOS 3.3 or 4.01

$1,895

386/SX VGA

lntei386SX- 16 CPU 0 2 Meg RAM 0 1.2MB 5.25"drive 0 1.44MB 3.5"
drive 0 66MB 25ms hard drive 0 16-bit VGA card 0 14'. VGA monitor
(640 x 480) o 2 serial, 1 parallel & 1 game ports o 101-key Keyboard o
Genius Mo use 0 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 o 12 MB 5.25 " drive o 1.44 MB 3.5" drive o 66MB hard dri
o 1f)·bit VG A card o 14" VGA mon itor (640 x 480) o 2 serial, 1 paral
& 1 game ports 0 101 -key Keyboard o Gen ius Mouse 0 MS DOS 3.3 or 40
0 Panasonic 11 80 pri nter w/cable o Surge Protector

286112 VGA STAR

$1,295 NEW

0 1 Meg RAM o 1.2 M or 144M drive 0 40MB hard drive rJ 16-bit VG
card o 14" VGA monitor (640 x 480, .41 mm) o 2 serial/1 parallel & 1 gam
ports o 101-key Keyboard 0 MS-DOS 3.3
Va ri ous hard

dri~o~e

ca pacity avail able

AL1EC
Technology Corp.

1-800-255-9971

Policy: Same day shipping w1th sta ndard configurations lor orders before 3 PM EST
Shipping and handling extra Personal and company checks require 10 days 10 clear P
are subject to change, and all items are subject to availability. All returns must be sh
prepa1 d, 1nsured, m original cond1t1on and complete with documentatiOn All return s
ha\18 RMA number 30-day money back guarantee does not include s h1ppmg No surc
for V1sa & MasterCard, 2% tor Amer1can Express

Allee lJ'chrlolo)gy Corpora ti on • 18S55 East Gale Avenue • Industry, CA 91748 • 818/ 912-8688 • FAX : 818/9 12-
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BEYOND DOS : WINDOWS AND OS/2

A few OS/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
help us."
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 inC , Pascal, COBOL, or
any other language that can communi
cate with the SQL server by way of a
SQL support Iibrary . (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 cl i
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 to 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

•

Mark J. Minasi

MONEY, SQL,
AND SPREADSHEETS

A

ILLUSTRATION : DOUG PAULIN © 1990

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

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
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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 Informi x 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 DOE. A database client pro
cess running in the same machine as Ex
cel can transmit SQL requests to the
server via ODE; when the server returns
the data, it is forwarded to Excel, again
via ODE.
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 ODE 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-T o) Po
A rcList' - your first punchlets you professionally manage your
list on your ffiM or compatible PC
with 640K RAM and a hard disk.
SAVE MONEY:
• eliminate duplicates from dBase~
ASCII or ArcList files ;
• take ad\'antage of postal discounts by
presorting according to USPS regulations.
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0 Please msh me a FREE copy of
" How to Manage Your Mailing L1st."

I 0 I'm ready to see ArcList and AccuMail
~ in action. Please contact me at once .

\
---.....

l

j-

AccuMai[Tfo!_your second punch- let you :
\ _
• easily kwclwut undeliverables with
...-.'-.
automatic address correction features;-----~
....
• quzck~v knock down postal costs by
1-..._
~. ~.. ~
inserting carrier route and ZIP+4 Codes " - ·01:1
into your existing dBase, ASCII or ArcList file?'- -

=-------

__..>r

Name _ _ _ _ _ _ _ _ _ _ __

T 1
It e - - - - - - - - - - - - 

--1 Organization
I
I
II
I

---------

Street - - - -- - - - - - - - 

in_· - - - - - - - - - - - - - 
Find out more about ArrList and AccuMail! For a FREE copy of
" How to Manage Your Mailing List" ca/ll-800-368-5806 or write :
State
Zip _ _ _ __
Group 1 Software, Inc.
~
1
Washington Capital Office Park
Telephone (___)_ _ _ _ _ _ __
6404 Ivy Lane, Dept. P-BR70
G R OUP 1 S OFTWARE .
I -'J I9H9 Group I Sottwarc, Inc
P-BYOO
Greenbelt, Maryland 20770-1400
The Direct Marketing Software C.<Jmpany L - - - - - - - - - - - - _j
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Get High Performance
L.::J Under Microsoft
Windows 3.0n With
db VISTA III DBMS.
1

Develop Windows applications
that are better, faster, and more
profitable. db_VISTA III
combines speed, flexibility, and
productivity into one DBMS tool
for C and Windows programmers.
Add db_VISTA III's high-speed
SQL retrieval to your application
and watch your users enjoy power
they've never experienced before.

Built For Windows.
db_VISTA III for Windows 3.0
follows all of the Microsoft

db VISLtX'ill
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 III with products like
TooiBook®, Windowcraft\!'l, or
Acto~.

.---------
1

Special $195 Developer's Edition

: For a limited time only you can get
your hands on db_VISTA for
I Windo for only 195. Call today
I and ask about our Developer' Edition
I and experience how db_VISTA m
1 can open Window for you.
DMioper liame onl . 001 ror dlSinbution

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.
• Portability. db_VISTA III
supports most environments.

Calll-800-db-RAIMA
( l-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.
Oct.
Oct.
Oct.
Oct.
Nov.

1-5, 1990
- Bellevue, WA
1-5, 1990
- Gennany
15-19, 1990
- Switzerland
19, 1990
- Taiwan
29-Nov. 2, 1990 - Chicago, IL
1-2, 1990
- United Kingdom

Specifications: Single & Mulii-user. AutomatK: recovery. Automatic referential integrity. Relational and Netwcrl
data models supponcd. Relauonal SQL query and repon writer. Complete revision capability. C soun:e code is available.

No royalties.

Support~:

Raima Corporation
lnlern<~liuul Ui ~o~ trihutor 111

MS Windows. MS-DOS. OS/2, VMS. UNIX. BSD, QNX, SunOS.

3245 146th Place S.E., Bellev ue. WA 98007 USA
Au ~;t ro~lio~:

61 2 419 7 177

Hn17.il : 55 II R2Q 16R7 Ctnlral Amtrica

~Otl2R

(206)747-5570
07 (,4

Telex: 6503018237 MCI UW

Uenm:.ark 45 4.2 RR724t,l

Franct: 33 I 46()t}27R4

FAX : (206)747-1991

Italy: 39 45 5R47 11 .l:.apan : R1 3 473 7432

Muico· 52 83 49 53 00 Th , N.th.rlands 1 1 02t59 46 Rt4 Nor"•' 47 244 8855 s~edtn 46 013 1247H0 s~ilurland : 41 64 51 7475· Tai~an HH6 2 552 3277 Turkey: 90 I t5 2 0516
Unittd Kin ~ dnm . 44 Q<J92 51109t9 Uru~uay: 59R 2-92 11'1 59 t iSSR : 0 I 32 35 99 07: 812 292 t9 65 : 01 42 437952 Wtsl l:trmany : 49 07t27 5244
Copyoight <O t990 Raima (OIJlOrattnn . All rights rese rvtd
dh_ u rt/1, /Jt f'rt d 111tht U .S. Putt nl und Trudt'mad; Offict

Wind11WJ J.U T11o fRo11( Wi ntlowcraft , and Anm art tradtmarb of tht lf t tspt't"livt •"onlflunin
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OS/2 Excel-to-SQL server product that
I' m aware of, howeve r, so that looked to
be quite a bit of work.
In the long run, though , th is could be
the best answer. The client talk s to the
PM application through DDE, a docu
mented (and supported) interface . DDE,
in turn, communicates through either a
DO S- based SMB (Server Me ssag e
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

OS/2.. FEATURES

Blue shop and would prefer to use IBM
OS/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 talk s only to In formix
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 performa nce.
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

Pop Up Programs and Files

Free TSR Memory, Share Data

Switch-It automatically lists up to 100 of
Switch-It uses your hard disk or EMS
memory for swapping. You have full
your commonly-used programs in a menu
customized for your IBM PC. Start your
memory (up to 600K) available for every
programs by simply pointing to them on
program, even if you have only 640K of
the menu. Then, whether
RAM , and your memory
you're in the middle of
resident programs run
1-2-3, Word Perfect or
free, in zero RAM! No
dBase, a key-stroke
more TSR conflicts or
moves you instantly to
crashes. That's why
another program or
PC Magazine stated
fLie. Then back, or
"Switch-It proved to
switch to another.
be remarkably free of
And another.
glitches."
Forget save/exit/load/
• Scans your hard disk
restore. Forget wasted
and builds a menu of
time staring at a blank
programs
screen. Easily move data
• Cut & paste functions
between previously
• TSR manager & com
incompatible programs
mand line editor
without retyping.
• Network , mouse &
Give your PC OS/2
graphics suppon
features , toda y !
• Requ ires only 26K RAM
In Canada call: 800-663-6157

How do you choose a spreadsheet/SQL
client interface product? Consider these
tssues.
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
Extende d Edition , in the case of th e
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 link s.
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 exa mple- you should just have your
systems people code the common queries
into SQL. •

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

Switch-If" $99.95
Free ET-Phoneno 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
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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
8/X as "mjminasi. "
Your questions and comments are wel
come . Write to : Editor , BYTE , On e
Phoenix Mill Lane , Peterborough, NH
03458.

'\.

In Redondo Beach,
California . ..
You'll find breathtaking ocean views,
sensational surfers and Gateway 2000
computers.
Dive 'N Surf, famous for Body Glove®

customers in California. Dive 'N Surf
Computer Systems Manager Graham Pask
chose a Gateway 25 MHZ 386 machine for his
network server. The system runs point-of-sale,
inventory control, word processing and desktop
publishing software.
"I decided to buy a Gateway 2000 system
because they had everything I wanted for a
good price," said Graham. "But what really
impressed me was the service. I had 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 with his
Gateway system at work that he bought a
Gateway 2000 25 MHZ 386 Cache machine for
his home.

Until well after sunset. suifers ride the big waves on the
Pacific Ocean near Redondo Beach. California.

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
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 I
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 also appreciated Gateway's
features and price. "When you have to pay $6 a
gallon 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 boats wea~·e
in and out of icebergs on the Chukchi Sea.

In Bradford,
Pennsylvania
You'll find a charming small city nestled in
the Allegheny National Forest. The city's most
prominent local business is the Zippo
Manufacturing Company. where you'll find 18
Gateway 2000 computers in use.

windproof 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 needed to set standards for PC's and
software to make the most efficient use of these
tools," Fred remarked. "We started out with
PC's from different manufacturers. but once I
tried Gateway I was convinced we could get the
highest quality, most reliable machines at the
best price from Gateway 2000. I 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 running every system Gateway 2000 makes,
from 286's up to a 486 and everything in
between.

Main Street, U. S.A , is located 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.

independent record producer and engineer Jim
Rondinelli . Jim uses his Gateway 2000 386SX
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 afternoon and I was fully
functional on a brand new system ."

The streets of Manhattan are a constant blur of activity.

Near Camp Verde,
Texas ...
You'll find the magnificent Hill Country of
Texas with rattlesnakes, prickly pear cactus and
huge cattle ranches. You'll also find Larry
Mahan 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
pan of his business
operations. "We run
cow and calf software for
our Longhorn cattle herd." Larry said. "You
can't really manage a livestock business
efficiently without it. Plus we do accounting,
spreadsheets and word processing on our
Gateway 2000 computer."
Asked why he chose Gateway 2000. Larry
said. "They 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
people. And I was right. The people I've talked
with at Gateway 2000 are honest-to-goodness
nice folk s. It's a pleasure doing business with
them."

Larry Mahan raises registered Texas Longhorn cattle.

ACROSS THE COUNTRY
YOU'LL FIND

7
0
You'll find so many Gateway 2000 computers in so many places
today because people everywhere know a good value when they see
one. In all 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
5 o L 0 Graham Pask told his Gatewa
s100,000v s r E M s
90.ooo
2000 tech rep that his 3 1/2"
80 000
·
drive
didn't work, he received
10 ,000
60.ooo
a new drive the very next day
lO.OOO
40.ooo
Little things like the way
Jo.ooo
Gateway 2000 systems are
20.000
1o.ooo
fully loaded with all the
0
m
J9S6
features you want. Jim
1987
1
1988
1989
1990
4 000
500
300
25 000
-l o'
'
;,~~'~ Rondinelli bought a Gateway
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2000 computer because they're "equipped for
the real world."
Little things like the way Gateway 2000 sales
people develop excellent business relationships with
their customers. Fred Gronemeyer tried his first Gateway because he
was impressed by his sales person. Eighteen systems later, Fred is still
impressed by his sales person.
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
honest-to-goodness nice folks."
Compare prices, quality and service. Then add up the little things

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
Scotia, you've got a friend in the business at Gateway 2000.

. GATEWAY20oo
'You 've got a friEnd in the business."

8 0 0

5 2 3

2 0 0 0

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

GATEWAY 2000 SYSTEMS
12MHZ 2R6VGA

GATE~Ltl' 3R6SX

• 80286-12 Processor
• 2 Megs RAM
1.2 Meg 5.25" Drive
• 1.44 Meg 3.5" Drive
• 40 Meg 28ms IDE Drive
• 16 Bit VGAwith 512K
• 14" 1024 x768 Color Monitor
• I Parallel & 2 Serial Ports
• 101 Key Keyboard
• MS DOS 3.3 or 4.01

2MegsRAM
~
1.2 Meg 5.25" Drive
1.44 Meg 3.5" Drive •,;, .
40 Meg 17ms IDE Drive
16 Bit VGAwith 512K
14" 1024 x768 Color Monitor
• I Parallel & 2 Serial Ports
10 I Key Keyboard
• MS DOS 3.3 or 4.01
MS WINDOWS 3.0

$1695.00

4 MegsRAM
1.2 Meg 5.25" Drive
1.44 Meg 3.5" Drive
80 Meg 17ms IDE Drive
16 Bit VGAwith 512K
14" 1024 x768 Color Monitor
I Parallel & 2 Serial Ports
10 I Key Keyboard
·•
MS DOS 3.3 or 4.01 •
MS WINDOWS 3.0 ~
I

$1995.00

$2595.00

I

~

25 MHZ 386 VGA

$2695.00

33MliZ 3R6VGA

25MHZ 3R6CACHE
•
•
•
•
•
•
•
•
•
•

PC

64K Cache RAM
4 Megs RAM
1.2 Meg 5.25" Drive UAGAZIN8
'
1.44 Meg 3.5" Drive "" '"'
110 Meg ESDI Drive ~
ESDI Cache Controller
16 Bit VGAwith 512K
14" 1024 x768 Color Monitor
I Parallel & 2 Serial Ports
101 Key Keyboard
MS DOS 3.3 or 4.01
MS WINDOWS 3.0

25/VIHZ 4R6VGA

64K Cache RAM
• 4Megs RAM
1.2 Meg 5.25" Drive
• 1.44 Meg 3.5" Drive
150 Meg ESDI Drive
• ESDI Cache Controller
• 16 Bit VGAwith 512K
• 14" 1024 x768 Color Monitor
• I Parallel & 2 Serial Ports
10 I Key Keyboard
MS DOS 3.3 or 4.01
MS WINDOWS 3.0

$3695.00

$3395.00

64K Cache RAM
4MegsRAM
1.2 Meg 5.25" Drive
1.44 Meg 3.5" Drive
150 Meg ESDI Drive
ESDI Cache Controller
16 Bit VGA with 512K
14" 1024 x768 Color Monitor
I Parallel & 2 Serial Ports
101 Key Keyboard
MS DOS 3.3 or 4.01
MS WINDOWS 3.0

$5295.00

CACHE SPEC/At

STANDARD FEATURES AND SERVICES

• 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 II 0 Meg
EDSI Drive.

• Microsoft® WINDOWSTM 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 support 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

$2995.00

If our standard configurations don't fit your needs. wt'l/ bt happy to custom configure a systtm justfor you.
Dut to tht volatility of tht DRAM marktt. all pricts art subjw to changt .

"You've got a friend in the business."
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5 2 3

•

2 0 0 0

610 Gateway Drive • N. Sioux City, SD 57049 • 605 -232-2000 • Fax 605-232-2023
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New software makes it
easier to develop

•

Don C rabb

CROSSING OVER

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. I 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
so ftware , which was done mostl y
without the benefit of printed Plus docu
mentation for the IBM PC .

I

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

much better editor, and real development
utilities.
Plus has been around for a wh ile , first
sold by Format Software of Germany ,
then Olduvai Software of Miami , and
now Spinnaker. It seem s that Plus has
really found a home at Spinnaker, since
it has been revi sed to include the OS/2
PM and Windows 3.0 versions. Before
Spinnaker took it over, Plus was strictl y
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 programm ing
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

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
means 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
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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 ki nd of final proj
ect stacks that are turned in for my Com
puter Science I 10- 1 I I class (Computer
Programmi ng as a Liberal Art I- 11). 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
th is 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 i f
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 Ilfx and Toshiba T5200. The
Plus Mac fi les are then directly readable
by Plus on the PC .
Most students eventually learn to use
the background for scripts whose func
42
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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 thi s user-defined on handler from
Suzanne's Camp Stack, also get ported
over to the PC without any modifica
tions:
on returninField
put number of target into
holder
if holder=lB then
exit returninField --since
--this is the last card into
--which the user enters
-- information, there is
--nowhere to send cursor
end i f
i f holder<19 then
select after text of
field (holder + 1)
--automatically sends cursor
--to next field when user
--presses "enter"
end i f
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 returninField
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 lack s 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 command s 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
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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- Asymet rix's
TooiBook . 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 TooiBook since it
was released on May 21, and it definitely
extends the hypertext metaphor (by emu
lating a book rather than a stack of ca rds)
while retaining the building-block ap
proach of HyperCard. A run-ti me ver
sion ofTooiBook comes with every Win
dows 3.0 box , so if you build TooiBook
applications, you can be sure that they'll
have an audience. Currently, though ,
Tool Book does not run on the Mac, so it
has no direct utility for cross-platform
development.
Although TooiBook 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 TooiBook that I'm contemplat
ing using it for some Mac-to-PC porting
projects.
The reason is that TooiBook already
look s 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 TooiBook. Important differ
ences abound, however, and the most
continued

ostScript Power To The Peoplel
The QMS-PS® 410 Printer. Developed by the
greatest minds in the industry. · · Yours.

,
1

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-mdintenance 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 AppleTaJk®, serial and parallel
interfaces! There's no need to change switch settings
or send complicated software commands.

Call Now and Let the QMS-PS 41 0
Uberate You!

1·800-523-2898
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!

~

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.

POSTSCRIPT'

Tho following arolrademarl<s or r"l!istored trademarl<s of their respective companies: OMS lho OMS logo
OMS-PS and ASAP of OMS. Incorporated IBM ollnlornalional Business Machine. Incorporated Adobe.
PostScript and the Adobe PostScript logo ol Adobe Systems. Incorporated Canon of Canon USA.
Incorporated Apple . AppleTalk and Macintosh ol Apple Compuler. lncorporaled HP . HP-GL and LaserJet
ol Hewlen-Packaro Company Centronics of Centronics Data Computer. Incorporated.
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ITEMS DISCUSSED
Plus ................. ... .. ....... ... $495
(Until the PC version is released,
the Mac version is $195.)
Spinnaker Software
One Kendall Sq.
Cambridge, MA02139
(617) 494-1200
Inquiry 976.

REAL-TIME
MULTITASKING
KERNEL
8086/88, 80x86!88
Z80, 64180, 8080!85
•
•
•
•
•
•
•
•
•
•
•
•

80386
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
lntertask messages
Message exchanges
Dynamic operations
- task create/ delete
- task priorities
- memory allocation
Event Manager
Semaphore Manager
List Manager
InSight'• Debugging Tool

•
•
•
•

THE BEST
Join over 600 developers such as
IBMI!l , Xerox . Hewlett Packard ,
Hayes, Hughes Aircraft and NASA.

CHOOSE AMX
The best low-cost. high-performance
real-time multitasking system
available today.
No Royalties
Source Code Included

Demo Disk
Manual only
AMX 86

$25 us
$ 75 US Call for prices for

S3000 US other processors.

( Shipping/handling exira }
IBM is a reg istered trademark of IBM Corp.

ZBO is a trademark of Z ilog , Inc
AMX , AMX 86. 1nSight are trademarks of
KADAK Produc ls Lid

KADAK Products Ltd.
West Broadway
Vancouver, B.C., Canada
V6J 1Y5
Telephone: (604) 734-2796
206-1847

Jll:

liF Fax
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ToolBook ........ .. .. ... ... .. ..... $395
Asymetrix Corp.
I 10 I lOth Ave . NE, Suite 717
Bellevue, WA 98004
(206) 462-0501
Inquiry 977.

important is TooiBook's enhanced script
editor and debugger. Both put Plus's cur
rently weak efforts in these regards to
shame . TooiBook also supports user-de
fined object properties and the Dynamic
Data Exchange hot-links facility in Win
dows 3.0.
TooiBook 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:
s et ch to 1 --initia l izes t he
--ch loc al variable
while char ch of filename
<> " . "
put char ch of filename
after title --Title
--is a loc al variable; put the
-- character that is in the ch
--variab l e at the end of the
--value that is in the first
--variab l e
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. Tool Book should have left
in the repeat structures.
The TooiBook 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
TooiBook messages are generated under
more controlled circumstances . In some
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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 c ircle "RoundOne" t o
110,310
send butt onDoubleClick
--sends the buttonDoub l eClick
--message t o t he obj ect whose
- -sc r ipt cont ains t his
--handler
end buttonUp
Another handler in the same object's
script would handle the butt onDoub l e
Click message . If not, only then would
the buttonDoubleClick message travel
up the hierarchy of TooiBook objects.
My impression ofTooiBook 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 .
Tool Book 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
TooiBook makes it to the Mac. Once that
happens, you'll have two good cross
platform GOP/ hypertext development
systems to work with. Both Plus and
TooiBook 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.

The PC environment, that lsi
With the introduction of Miclbs~
Windows~ came the development of
business software packaQes
expressly fashioned for this exciting
new environment. And today's
leading companies tum to
CORSOFT to fulfill their speciaHzed
software needs. Select from over
4,500 titles. including all the newest
Windows products!
For Instant Information 01\lbi•
products, just pick UP·Jd!• tAJC
phone, dlellhe FAXutc111
below end follow the sf8d-llidii'Mf
directions:

101-389-8113

Microsoft Windows 3.0-The graphical user
interface (GUI) environment instantly transforms your
PC from a tool that runs only one character-based
application at a time to a graphically oriented. multi
application environment that will make your produc
tivity soar. Windows features : integration of text,
numbers and graphics ; WYSIWYG display; icons,
pull-down menus and dialog boxes; on-screen
manipulation of objects with a mouse; accessibility
of network drives and printing.
You'll be getting a lot more accomplished with less
effort ...and isn't that why you bought a PC in the first
place?
List: $149

Ours: $92

FAXctttra # 1269-0005

We're CORSOFT! We specialize in servicing the corporate com
munity. Get quick delivery and great prices on over 1000 publishers ,
incl uding Microsoft, Lotus , and Borland. Ask about volume purchase
agreements, contracts and personally assigned sales representatives.
Call CORSOFT today and improve your computing environment !

The Software Resource for Today's Leading Companies

Call for our latest free catalog! (800) 441-1511 or (201) 389-1700

Lotus®1-2-3 Release 3.1 ,~-The award-winning,
true 3D spreadsheet offers a 3D design for easy
spreadsheet organization , advanced analytical
functions, access to external data, and powerful
application development capabilities . Release 3.1
now provides the familiar 1-2-3 interface in an easy
to-use WYSIWYG screen display, graph and text
editing tools, and printing power for users of DOS or
DOS with Windows 3.0, on 286 and higher PCs.
List: $595

Ours: $385 FAXcetera #4000-0005

Lotus

Cricket Presents:
For development,
management and delivery
of desktop presentations,
Cricket Presents brings
integrated charting,
drawing, text processing
and image management
to the Windows environment. Outliner 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: $299

FAXcetera # 1004-0001

Cricket Graph:

Design technically-oriented
charts 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!
Ours: $118
List: $195
FAXcetera # 1004-0002

(AONIPLJTER®
r.SSOCIATES

You can't be
too rich, too thin
or too smart

SMART

RICH
in features like a replace ballery
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
little power can be disastrous.
Protect your desk space and
your data with APC's new
Smart-UPS ... 400, designed

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
Doctorr• software, you can
even monitor your site's
power quality and export the
data directly to popular
spreadsheets. So even if

The industry's leading UPS systems
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" All Around

Relrable

Choice"

PCWEEK

llillRt18l
CO-DEVELOPER

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.
~

Amerlc01n Power Conversion
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U~

of CHOIU

~~

Lan's Best Friend ™

~ 1990. APC . 132 Fairgrounds Rd ., West Kingston. Rl 02892 USA . lnt'l headquaner~ ar 2 bis rue PH Spaa k. Esplanade Pare d'Enrerprise~. Saint Thibault de~ Vignes . 77462 Lagny sur Mame .
Cedex, France.OII -33 - 1-64-0211 58 . Produc ts carry a two year warran ty Lan's Best Friend, Smart -UPS. Power Doctor are trademarks of APC All o 1her trademar k ~are the propenyoftheirowner~ .
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DOWN TO BUSINESS

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,
OS/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.

•

Wayne Rash Jr .

THROUGH A
WINDOW, DARKLY

F

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

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, I checked out Desqview 386.
To make sure that I looked at ma
chines similar to what most businesses

use, I tried Windows 3.0 and PM on an
old 8-MHz, 286-based Zenith Z-248 . I
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 so
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 .)
There 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?
OS/2's most important difference is that
it's not MS-DOS. This statement may
sound silly, but remember that most of
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ITEMS DISCUSSED
Desqview 386 ............... ..... $220
Quarterdeck Office Systems
150 Pico Blvd .
Santa Monica , CA 90405
(213) 392-9701
Inquiry 1221.
OS/2 1.2
(with Presentation Manager)
Standard Edition ......... .. .. .$340
Extended Edition ....... .. ..... $830
Windows 3.0 ....... ........... .. $149
Microsoft Corp.
I 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, si nce OS/2 doesn 't recognize
other printers . Neither VGA Video nor a
mouse is required, but you should use
both if you actually plan to make the GUI
productive . If you plan to use OS/2's
multitasking capabilities, you will need
more memory than 4MB .
Virtually all the software available for
OS/2 is available for DOS . In addition ,
OS/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
OS/2 and uses PM as its interface for
building user queries . If you plan to use
software like this, you'll need OS/2.

Looking 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.
48
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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 really deliver
much except a pretty interface. If you
want multitasking, you'll have to look
elsewhere.

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

Thke a look at the DigiCHANNEL C/ XSystem.
You'll see up to 64 users working on 64 different jobs. All
at the same time. All through a single expansion slot.
The C/ XAdapter Card, with its own processor,
slips into that slot. From there, it connects with up to
four DigiCHANNEL C/ CON-16 concentrator boxes. Each
concentrator comes with a 16 MHz 80186 processor and
128K of zero wait-state RAM to handle 1/0 processing for
16 terminals.All of which is available
for EISA, Micro Channel and ISA

6751 Oxford Street, Minneapolis, MN 55426

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'lllike
what you see.

1-800-344-4273

In MN, 612 -922-8055

Cl mJ D•i•Board. Inc.
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r a1r om mtroduced the f"1rst portabl e
server to the developer community 1n 1988.
Since then developers have been demanding
increased user response time. laster server
performance. more flexible interface options
and industrial-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.
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• Designed with developers in
mind -you can incorporate the
FairCom Servers directly into your
applications Something Oracle
and MS/ SOL Server won't let
you dol
• No other server can match
the speed. flexibility or concur
rency of FairCom Servers.
• Multi-threaded design
increases pertormance - the
server utilizes all the previously
unused time spent waiting lor
locks or 1/0 operations.
• Industrial-quality transaction
processing. including full commit
and roll-back. mtermediate save
points and complete logging.
'• Compatible with c-tree plus.
ANSI-standard SOL OBE. "Just
Ask'"" natural language query
tool. and other interlaces.
• Two configurations (fairCom
Server or FairCom SOL Server) 
each comes with a complete
c-tree plus file handler: FairCom
SOL Server also includes an ANSIstandard SOL engine.

FairCom Servers. The server technology
developers have been waiting for.
The FairCom Servers utilize high perfor
mance design features:
• Multi-threaded design
• 1/ 0 minimization. Sophisticated pro
prietary caching and compression algorithms
reduces 1/ 0 functions
• Key locks. Minimizes interference
between users while maintaining maximum
data availability.
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 ultra
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 lull
ANSI-standard SOL. serving both SOL and
non-SOL clients simultaneously
The FairCom Server can also be used in a
stand-alone (vs. a networ1<) 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 will 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. Hewlen
Packard. NCR. Cray. lnlormix. Sharp. Digital
Research. IBM and others.
Call (800) 234-8180 to get a cJmplete
technical overview of the latest generation of
servers - FairCom Servers.
The developer's 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 and 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 ser ial
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 Uni x 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
r ious " 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) .

•

David Fiedler

IBM AND UNIX:
PERFECT TOGETHER?

E

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

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

internally than the 286 wh ile being up
wardly compatible with it, and can run at
clock speeds of up to 33 MHz. It has a
full y separate supervisor mode, so a 386
Un ix kernel can be run completely pro
tected from the vagaries of user pro
gram s . Perhaps most impor tan t , the
"virtual 8086" mode of the 386 CPU en
abled software companies such as Locus
Computing and Interactive Systems (to
gethe r 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 Uni x.
For the first time , Unix users could
have a powerful processor at a reason
able price, on a totally standa rd 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
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obvious why the 386 has redefined the
lower end of the Unix market. Of cou rse,
the i486 is an even more powerful plat
form for Unix, although the ram ifica
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 program s are
expected to reside and run on a different

D osusers
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 work station 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

•
I

-- .. '? - ' ,. ~ _.. - ~-:- .

,

r

Our Hostess mulriuser serial controllers are an
excellenr choice for up ro eighr occasional users.
The Hosress 550 provides buffering for even
higher performance. And forrruly high perfor
mance, choose rhe Ulrra 8.
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Expand up ro 16 users wirh rhe Ulrra 16 high
performance inrelligenr serial controller. Bur if
your mulriuser requiremenrs are more modes! a
16 por1 Hosress 550 conrroller makes an equally
inrelligenr choice.

64+

Our Ulrra Clusrer gives you rhe flexihiliry and
power for vinually limirless growth. Staning
wirh an Ulrra 8 base board, you can expand 16
users at a time, while ma inraining currenr levels
of performance every srep of rhe way.

MutnVISION. FoR CHOICES BEYOND WoRDs

At Comtrol we pioneered multiuser
technology. And we know that there
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
notonlymultiplied yourchoices, we've
multiplied performance,allowing you
to expand without the high cost of adding computers.
MULTIPUED PERFORMANCE

No company offers you more perfor
Performance
mance than Comtrol. In fact, our new remains high as
DT Express driver transforms our Ultra you add users.
Series into the highHost utilization
est performing con- decreases.
trollers available
today. DT F.xprf!ss
dramatically
reduces host
utlilization and
significa ntl y 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.

When graphics enter the equation, MultiVision enters the
picture. Afully functional multiuser system for up to 16 users,
MultiYision speeds images to the screen at a blistering I 00
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,
MultiYision is
compat
ible with
virtually any
monitor, keyboard, mouse or YGA controller supported by the
operating system. MultiYision 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 ...
MultiYision's advantages really compute.
MULTIPLIED PRoTECTION

We back our products with an uncom
promising 30-day satisfaction guarantee,
a •s 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
'I yr. MultiVision
designed exclusively for your needs.
See us at

@)COfnDIH7Fall '90
Noverrber 12·16, 1990

In Bally's Booth B540
l as Vegas, Nevada

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

When yourneeds move beyondtext,MultiYision
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
AControl Systems Company

Multiply your choices. Call Comtrol today.

1-800-926-6876

CombO! Corp.. 1h7S Pattoo Road, P0 . Box 64750 St. Paul, MN SS t64
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It seems that some businesspeople
weren't ready to deal with upstart com
panies like Sun Microsystems and con
cepts like workstations and networks,
but of course, they would always buy
hardware with the IBM name on it. So
the IBM RT workstations found a niche
in business, which became a bit larger
when the RT was redesigned to make it
even faster. Even so, the market share of
the RT was microscopic compared to the
rest of the work stat ion market.

The New IBM RISC Line
IBM's recent announcement of the pow
erful RS /6000 line ofRISC 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, I
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

:mJoe~nnea Controller ~~!!tL~. .r lZ

Add Software
High-level integration makes
the MicroFrame 386S the perfect
embedded controller. All you have
to do is add software and expansion
boards specific to your application.
·All basic system components and

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-compliant , 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 lJnix 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 A IXwindows . 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 . •

David Fiedler is executive producer of
Unix Video Quarterly and coauthor of
the book Unix System Administration.
He has helped start several Unix-related
publications. You can reach him on BIX
as "fiedler . "
Your questions and comments are wel
come . Write to : Editor , BYTE , One
Phoenix Mill Lane , Peterborough, NH
03458.
Monolithic System• Corp. 7050 South Tucson Way, Englewood, CO 80112. (303) 790-7400
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BASIC FEATL RES:
IEEE-488 GPIB (HP-IB), RS -232 Instrument Control
Integrated Environment: Mouse. Editor, Debugger, Calculator
Supports 16 Megabytes of Memory (breaks DOS 640K barrier)
Engineering Math: Matrix Math , Complex Numbers
High Level Graphics: Screen, Plotter, Printer
Structured Programming with Independent Subprograms
Runs on Industry Standard Personal Computers
Industry Standard Graphic Printer Support: Epson. IBM, lasers, etc.
Industry Standard Network Support: Novell , IBM, Microsoft, NFS , etc.
Industry Standard IEEE -488 Support: National Instruments, IOtech, etc.
Exchange data files with Industry Standard PC applications
No -charge Telephone Technical Support
Instant on -line HELP system

liP BASIC

YES
YES
YES
YES
YES
YES
NO *
NO
NO
NO
NO*
NO
NO

ACostly Situation. Every engineer needs the power and features of a "Rocky Mountain"BASIC workstation, butnot everyone can
have one. TI1ey simply cost too much. Fewer workstations, less productivity. The Best \lay. TtansEra HTBasic software provides the
anJy way for serious technical computer users to turn tl1eir PC into aworkstation without having to add costly hardware. Fbwerful
workstations for everyone means greater productivity. Extraonlinary Versatility. In addition, TtansEra HTBasic works with the
Industry Standard ~rsonal Computer hardware, software,and networks. It even allows you to easi~ exchange data between your
favorite OOS programs and the files you create in the BASIC workstation environment All at afraction of the cost of other
solutions.
More comp-cU.ibility. More versatility. More possibilities.
Less expense. Less hassle.
To find out more, call 1-801-224-65 50.
Engineering Excellence for IS Years '
Circle 200 on Reader Service Canl (RESELLERS : 201)
* Without the add1tion of a costly 68000 co-proc:es.sor Cl Copyright1990 nansEra Corporation. All rig.hlS rese~ed HP. HP BASIC. and HPIB m registen.>d trademarks of Hewlen -Packard Co

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 confi rm ed what
our customers knew all along - U. S. Robotics delivers
the best modem 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 th at give you the best
of all worlds .

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

~'lobotics®

The Intelligent Choi ce in Data Communi ca tion s

8100 North McCormick Boulevard, Skokie, Illinois 60076
U S RoOOti cs. Courier and HST are trademarks of U S Robotics. Inc. Oth er computer
and software names iden1111ed by ® or rN are trademarks of the1r respect1ve
manufacturers Pr1ces are suggested reta il prices 1n U.S Doll ars
For sales in the Un1ted Kingdom . please ca ll Miracom . Ltd . Ipswich England
Telephone: 0473 233888 For Canad•an sales. call 1-800-553 -3560
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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
work s 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 the ir 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 Microsoft) 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
Net Ware and LAN Manager servers.

ADVICE

•

Mark L. Van Name and Bill Catch ings

NETWORK
PERESTROIKA

A

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
thi s 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 cl ient
PCs have the same three basic types of
file-service software: a device driver, a
ILLUSTRATION: DOUG PAULIN © 1990

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 dri ver 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 , a ll
we need is for Microsoft and Novell to
agree to use the same device dri vers and
protocol stack , and we' re in business.
Not a chance. At least , not yet. Both
vendors have their own dev ice driver
standards and the ir own protocol stack s.
Both are even work ing on their own stan
dards for those parts . Novell 's Ope n
Link Interface defines a standard inter

face between device drivers and the pro
tocol stack. The Microsoft/3Com LAN
Manage r e qu ivalent is t he Network
Driver Interface Specification.
Unfortunately, the two standards are
different. Worse, they're likely to re
main that way. It 's like the old joke: How
many psychiatrists does it take to change
a light bulb? Only one, but first the bu lb
must want to cha nge . Microsoft and No
vell don' t want to use the same protocol
stacks, so they won't.

What You Need
Becau se Mic rosoft 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 dri vers, two protocol stacks,
and two redirectors- and the redirectors
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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 + 0pen 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-

Racal
InterLan 's LMN Server
supports two
protocol stacks.

about this problem when it designed
Windows 3.0. You can load two protocol
stack s, 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 Ser ver Do It
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

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 Net Ware 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® .~tThese 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.

* Models 25, 30 and 30-286 only.

MetaMedia

-

S y s t e m s , I n c.
2025 1 Century Bouleva rd Germantown, Maryland 208 74 (30 1) 601 -2224 FAX (301) 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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u to32
Sim taneous
PC-to-Ma· me
Connections
with
No Impact
on Your DOS or
plications!
Your applications shouldn't
have to compete with 3270
communications for your PC's
scarce resources.
That's why we deliver our

Supports NetView, HllAPI
3. 0, and CLEO'S oum API.
DataTalker 3270 high-perfor
mance PC-to-mainframe con
nectivity software on powerful

co-processor boards with on
board memory.
With DataTalker 3270, you
can offload all communica
tions processing and screen
storage to the co-processor,
freeing your DOS or UNIX
system for applications
processing. As a result,
users can perform up
to 32 simultaneous
mainframe sessions

without affecting performance.
DataTalker 3270 provides
full emulation of IBM 3278
terminals and 3274 controllers,
along with 32 LUs, 512K
RAM, file transfer
(INDSFILE), BSC or
SNAsupport, and
IBM 3287 printer em
ulation. Line speeds
of up to 56K baud
are supported.

Adds only JK to DOS appli
cations, 40K to UNIX
To learn more, call us today
at 1-800-233-2536. Or write
to us at 3796 Plaza Drive,
Ann Arbor, Michigan 48108.
FAX: 313/662-1965.

£h~QJfl?

ADivision ofInterface Systems, Inc.

AVAilABLE WORLDWIDE!
In Europe, call Sintec Peripherals Ltd. in Slough, England, at 0753-811888 (FAX: 0753-811666).
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speci fie applications work on both
LANs. (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
on an OS/2 workstation . It receives client

(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

CD-ROM Publishing
on Your IBM~) Mainframe

I

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

The Bigger Picture

OPI IBM Mainframe
Software Products
• Optical Image Bu ild- 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 Specifica tions
• Data Conversion
• Pre-Mastering
CO-Simulator TM
• A powerful system to design. simulate, debug, and
optimize CO-ROM s in the PC environment.

Call today for Information
1-800-869-7989 x119

IBM •s .a reg•srerea (rc1Qemark
of lnrernal ionat Bu s• flf'SS

Mach•nt"'i COI'porat•on
CD Srmulat01 " a reg•srerro

rrddemarkofEiekrroson BV
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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 .

\

-~'1~

r.•

OPTICAL
PUBLISHING
INC.
155 W est Harvard Street
Fort Collins. Colorado 80525
(303) 226-3466 FAX (303) 226-3464
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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
freelance writers based in Raleigh , North
Carolina. You can reach them on BIX
as "mvanname " and " wbc3, " respec
ti vely.
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

Masterlink '" utility diskette for PCs

it. We also have automatic switches, code

Take our Master Switch •• , a sophisticated

comes with every unit and unleashes the

activated switches, buffers , converters,

sharing device, combine it with MasterNet ••

power of the switch with its memory-resident

cables , protocol converters, mu ltiplexers,

networking software for PCs , and you've

access to the commands and menus.

line drivers, and other products.

got an integrated solution for printer and

Other Products

Commi tment to Excellence

plotter sharing, file transfer, electronic mail,

We have a full line of connectivity solutions.

At Rose Electronics, we're not satisfied

and a lot more . Of course you can also

If you just want printer sharing, we've got

until you're satisfied . That's why we have

share modems. minis, and mainframes or

thousands of cu stomers around the world

access the network remotely. Installation

including large, medium, and small

and operation is very simple .

businesses , factories, stores , educational

Versatile

institutions, and Federal , state , and local

Or you can use the Master Switch to

governments. We back our products with

link any computer or peripheral with a serial

full technical support , a one-year warranty,

or parallel interface. The switch accepts

and a thirty-day money-back guarantee.

over 20 commands for controlling the flow
of data. It may be operated automatically,
by command, or with interactive menus. Its
buffer is expandable to one megabyte and
holds up to 64 simultaneous jobs. The
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more information.
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IBM
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 i486 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 RISe
based System/6000 line of machines, which must also be clas
si fied 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 graphica l
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 110 bus- to the more demanding re
quirements of multitasking , networking, and high-speed
graphics . Recently, several vendors, including IBM. Hewlett
Packard, and Compaq, 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 to
40 megabytes per second, about twice as fast as the maximum
performance of the original Micro Channel architecture bus.
Compaq included dual-processor capability in its Systempro to
continued
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to your data collection and
data entry problems!

The Psion Organiser II
&dCAPP
Psion Gives You the Answers!
With eight different Organiser II models to choose from, Psion lets
you select the Organiser II 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 of internal RAM memory.
All Organiser units can use our
removable and interchangeable
memory modules. allowing the
Organiser lito be configured to
meet your unique data and
program memory require
ments.
POWER

The Organiser II is a powerful
hand held computer capable of
running a broad range of pre
written programs. When an off
the shelf program just won't due,
you can custom program the
Organiser II to the unique
requirements
of
your
application . From inventory
control to remote sales order
entry, the Organiser II has the
power to do the job.
PERIPHERALS
4

For jobs ranging from simple
data col lection to an RS-485
factory floor network, the
Organiser II has the right tools
for the job. Peripherals include
Bar Code Wands, Laser
Scanners, Mag Card Readers,
Portable Modems and Printers,
Carrying Cases, all the way to a
broad range of interfaces which
include serial , parallel and
multiple types of SPC devices.

dCAPP Gives You the Solution!!
• dCAPP data collection software is completely user configurable
allowing even non-programmers the ability to create their own
custom data collection program for the Organiser II in a matter
of minutes, including its own operating instructions manual. •
dCAPP data collection software is completely user configurable.
Keyboard, Magnetic Card, or BARCODE input. • Direct Interface
to most 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:
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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 1/0 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 block s, 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 S3'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 1 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 I for screen images and 25 to I 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 1/2- by I I -i nch image at 300 dots per
inch requires 25MB 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

Time Wands - The Obvious Choice
You have specific bar coding requirements .

That's why we give you a choice!
The TimeWand II 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 II, 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 II 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) ................... $248.00
TimeWand II (32K) .............. $698.00

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 T imeWa nd are reg1stered trademarks of V1dex . Inc.
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No More Mousin• Around

Some Folks Are Going Wireless

Micro Cha nnel Interface Ca rd

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 sensibl e
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

•ter,stone
T h~

l .eadu in Ohjrct -Orit: nt t:d T er. hnology

Objective-C
The Single object-oriented solution
for IBM environments

Objective-C solutions
available on
·~

~·..-o-"
.... :;4 ~ . t,

.........

'"'

IBM

-.:, .'-_~ .~§.

PS/2 AIX
-·~-:f;;~ PS/2 OS/2
~· PS/2 MS-DOS
PC-AT MS-DOS
RISC System/6000 AIX
PS/2 SCO UNIX SYS V

.·JII- · --~

.•

75 Glen Road, Sandy Hook CT 06482
1- 203-426- 1875
66

Fa lll990

1- 800 - 289-6253
•

FAX 203-270-01 06
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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 tra nsmission. Agil is
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 signal s. The Agilis system
works at distances of up to 100 meters indoors and up to I km
outdoors.
While the Agilis system in its present form is geared primar
ily toward "mobile networking " and exchanging data or E-mai l
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 network s 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-poi nt , 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-Packa rd . 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 Uni x.
In spite of the impressive performance of the System/6000,
IBM faces intense competition in the Unix market , particu larly
on the software side . In an attempt to cover all bases, IBM is
supporting the OSF/MotifGUI 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 Su n and
AT&T is starting to appear in third-party applications for Sun
workstations, giving Sun a head start in the Uni x GUI battle.
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Taking DB2 datat
to the deskto,p

ORACLE gives PC and Macintosh users direct access to mainframe data.
Many large companie s 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

Lotus 1-2-3, Hypercard, 4th Dimension,
ORACLE for DBASE and Profess ional
ORACLE.
And while users put the data to work,
MIS departments still have total control
over security and pass words becau se
they determine access issues at the
mainframe .
Oracle backs all of its products with
the largest database service and support

Oracle makes

accessi~~e

infonnatlbn from the
mainframe as easy as
getting ~IJ'I from
a mach•ne.

ORACLE.
Compatibility · Portability • Connectability

group in the world. If not satisfied, users
can return ORACLE in 30 days for a full
refund .
Profe ss ional ORAC LE Tool s and
Database cost $1299.The ORACLE Tool s
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 in s ta llation s upport
and the 30-day guarantee.
Call 1-800-0RAC LE I ex t. 4901 and
turn your company 's mos t valu a bl e
commodity into it s mo s t producti ve
asset.
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TCP/IP for Windows
Network Windows.• Software Development Kit
Features:

Benefits to you :

...1 Support for TCP/ IP and UDP/IP

..J No netwOiking experience
requlfed Our library IS a
network replacemen t for
the Microsoft C run -time
library

communic ation protocols.

...1 A client mplementation
of NFS utilizing RPC / XDR a s
a dynamic-link library for
Microsoft Windows.

...1 Only one version to
ma1nta1n support and
market Same code
supp orts network and
stand alone

...1 Small 40K memory resident
socket interface.

...1 Co~forms to FTP Packet Driver
SpeCi fiCatiOns.

_j Min, malinvestment
requ,ed . No host system
is requ,ed to test your
Network Windows
appl1c a tion

...1 Support for virtually all
Ethernet boards including
3COM and Western D1gital

...1 W1ndows 3.0 compat1ble
...1 Supports any host system

...1 lit11e time needed for

running TCP/ IP and/ or NFS.
among them
• SunOS
• DEC Ultnx and VMS
• IBM AIX . VM and MVS
• Interactive 386/ lx
• SCO Unix . others

network adaptation Ex1sting
Windows applications can
b e converted in a few hours

..J Instant access to the rich
Fortune I 000 PC to-Host
connectivity market

(408) 741-0781
$495.00

Distinct Corp.
P 0 Box 3410
Sara toga . CA 95070

Socket and NFS Toolkit

Do

Write Windows '" 3.0 Applications
Quickly and Easily with Software Engineerr•.
• A complete LISP programming environment

including a LISP-aware program editor.
• Supports Dynamic Data Exchange (DOE) 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 DOE
sessions with Microsoft• Excel and Micrografx ®
C harismar~

• Requires 386-based or fast 286-based machine
and Windows"'3.0.

$249.95
To order Software Engtneer
or for more Information,

(214)234-2611

or FAX (214)234-2674
~
RANJR~P
S~FTWARE
845 Arapaho Road • Suite lOS • Richardson • Texas • 75081
Som~

names mf'nl•nnl'<'l atwlYt may tw lradt-m.uU or
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IBM Has Seen the Future, and It's SCSI
SCSI has become the standard interface in Unix wor,kstations
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 Model s 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 fo r PC-compatible
printers. But IBM obviously sees the wri ting 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 periphera ls 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

Your Own
Windows!

Call

But with the System/6000 , IBM has made a strong statement
that it's in the Unix market for the long haul. Undoubtedl y,
IBM will be a formidable competitor in the Unix arena in this
decade.

rn.~lll'll'

holdl'n.

Microsoft' s and IBM 's crusade to make OS/2 the dominant op
erating system for lntel-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
OS/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 runn ing 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 fu ll 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 f irst 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 I MB of memory , it is an excellent compromise between the
high memory and performance overhead of OS/2 and the lack
of a GUI in MS-DOS . In fact , Microsoft appears headed toward
a merging of OS/2 and Windows . Microsoft executive Steve
Ball mer 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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Beyond
640KDOS.
Build multi-megabyte
programs with Phar Lap's
386 1DOS-Extender: '"
If the DOS640Klimit is driving you nuts,
get all the memory you want with
3861 DOS-Extender from Phar Lap~
l....ar'f!e-scale benefits. By turning DOS
into a true 32-bit operating system,
3861 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 segmentation.
With full32-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.

And if that's not enough, add Phar Lap's
3861 VMM virtual memory manager. With
true demand-paging, 3861VMM 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 1DOS
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 buy or learn.
Every 80386 PC that can run MS-DOS or
PC-DOS can run 3861DOS-Extender: It is
completely compatible with all DOS-based
software, including TSRs and network
managers.
3861DOS-Extender is backed by a full
complement of 32-bit languages. Choose
your favorite from among C, Fortran, Pas
cal, Ada, Assembler; and others. And with
h

Phar Lap, you'll be using the finest, most
widely used 386 software development
tools in the world.
Proven success. AutoCAD 386, IBM
lnterleaf Publisher, and Paradox 386 are just
a few of the hundreds of Extended-DOS
applications already being shipped with
386 1DOS-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 1DOS-Extender:
I# open a world ofmemory.
Phar Lap Software, Inc.
60 Aberdeen Avenue
Cambridge, MA 02138
61 7-661 -1510
FAX 61 7-876-2972

Trademark holders: 3861 DOS-Exteooer ·• and 386 1VMM '" - Phar lAp Soltw.lre, Ioc; lnterleal Publisher'" - lnteri..U. Ioc ; Paradox'" - Borland International. Registered trademaric holders: Phar lAp"' - Phar Lap
Soltware.Inc.; Ada"' - U.S. OepL of Oefense; MS.DOS" - Microsoft Corp.; Aut.oCAD" - Autodesk, loc ; IBM" - IBM Ca"jxJr.!tion. © 1989 Phar lAp Software, Inc.
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GET SUPERSOFT's
SERVICE 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 IBM ROM BIOS. It works even in 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
repa ir microcomputers. End users have been relying on SuperSoft's
Diagnostics II for the most thorough hardware error isolation
available. Now versions of Service Diagnostics are available to save
everyone (including every seri ous repair technician) time , money,
and headaches in fixing their computers, even non-IBM equipment.
All CPUs & Numeric Co-processors
System Expansion & Extended Memory
Floppy , Fixed & Non-standard Disk Drives
Standard & Non-standard Printers
System Board : DMA, Timers, Interrupt,
Real-time Clock & CMOS config. RAM

All Color Graphics & Monochrome
Monitors
Parallel & Serial Ports
Mono, CGA. Hercules & EGA
Adapters
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 drill9s) ...... . $ 60
Wrap-around Plug for PC, PC/XT and compatibles (parallel and serial) S 30
Service Diagnostics for AT and compatibles only .
. $169
Al1gnment Diskette tor AT and compatibles (96 tpi dri119S) . .
. ... S 60
Wrap-around Plug lor AT (serial) .
. S 15
ROM POST tor PC, PC/XT and compatibles only .
. . $245
. $245
ROM POST for AT and compatibles only .
Service Dl•gnoatlcs: The KIT (Include• 111 of the above-save $502) . $495
Service Diagnoslics for PS/2 models 25/30 50/60 or 70/80 and compatibles
(please specify)
.... $195
Service DiagnostiCS for 386 or V2, V30, or Harris, etc. (please specify)
$195
D1agnostics II is the solution to the service problems ol users of al l
CP/M-80, CP/M-86 and MS-DOS computers .
$125
Alignment D1skene for PS/2 and compatibles (3.5 inch)
.. . $ 60

SUPERSOFT is a registered trademark ot SuperSoft , Inc , CDC ot Con!l ol Data Corp 18 ~ PC, AT & XT ot
lnte rnaMnal Bu s, ness Machines Corp , MS-DOS of MicroSoft Corp NE C of NEC InformatiOn Systems . Inc •
PR IM E ol PRI ME INC Sony of Sony Corp

70

Fall 1990

•

BYTE IBM Special Edition

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- OS/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
a big success with Windows 3.0 running on networks with OS/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
OS/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 . "

Cool, Quiet, Reliable Power.

STANDARD 150

$69

STANDARD 220

$99

Economical This UL approved, fully tested
unit is one of the best generic I50s available.
Ideal for basic systems.

Economical This UL approved, fully tested
unit is one of the best generic 220s available.
Ideal for basic systems.

SILENCER 150

SILENCER 220

$129

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 150

TURBO-COOL 300

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

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!
Silmcn, Tu~l. Turbc 4!0, and lnnrrSwn:r Ire m dnnul.! o( PC Powtr 8r Coo lins.
lnt. Comp~q .u~d De lqwn nt rrjli~crtd 1ndmwb of CornpJq Compmr CofJlOnnon

Original Portable Upgrade Give your
Portable greater reliability and I00%more
power with our direct replacement CP 160.
Allows 286, 386, and hard disk upgrades.

$189

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 IIOV/220V 2-year warranty.

High Performance Protect your invesonent!
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

$169

$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 inaudible! Great in the
executive suite or home office.

$149

CP160

INTElt~AL

LlJ>S!

$349

Maximum Performance The choice of PC
professionals, our lurbo 450 features built-in
line conditioning, autoselect input, independent
regulation, external DC voltage adjusonent,
triple-stage output filter, remote switch option,
50cfm cooling fan, UL/CSA/TUV approval,
48 Hr. bum-in and 2year warranty! Ideal for
workstations and network file servers.

Most orders shipped same day. We accept Visa, MC, COD or PO on approved credit.

Our new lnnerSource 2210 is the first
AT/386 power supply with a built-in UPS.
Its auto-recharge battery provides 5- I0
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 any space. $449

I'll 1'1/WER 5: 11111/l/N/1, INIJ.
31510 Mountain Way, Bonsall, CA 92003 • (619) 723-9513 • FAX (619) 723-0075
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C an you stomach spending an extra $10,000 fo r a PC

UNBELIEVABLE

network or UNIX" workgroup server with dubious service?

PRICES.

We can't. Workgroups are too critical to leave in the hands
of amateurs.
So Dell has gone overboard in servicing
servers. In fac t , we just won the PC \Xkek Poll
for Corporate Satisfaction for servers, where our
reliabi lity and service were rated far above our
competitors.
W hich hrings us back to our question:
Would you spend an extra $10,000 for iffy
service?
We thin k its a no-brainer.

We have ruo new +S6 ·• EISA seAJers. Dell
1D ORDER. CALL

800.-365.-8811

gives you a
choice of the 25

HOLJRS , 6AM -O rM CT M-F 8 AM -<PMCT ONSAT.

FOR NETWORKING/ UNIX INFO

800 .. 678.-UNIX

MHz Dell '" 42STE
and the 33 MHz

IN CANADA. CALL 800-J87-171l

Deii433TE.
The 25 MHz Dell System" 42STE has up to
64MB of RAM capacity, II storage bays, and a
whisper-quiet 300 watt power supply. We've also
bui lt in features such as password protection, a
software controlled reset switch, and an efficient
cooling system to protect component life.
What's more, both the 433TE and the 425TE have the
TH E NEW DELL SYSTIM 4 BTI 33 MHz EISA i486 .• AND
THE NEW DELL SYSTEM 42STI 25 MHz EISA i486.

Dell designed SmartVu '" diagnostic display built in. This
ingenious innovation helps identify problems even if the
monitor goes down.
fur even more performance, the 33 MHz Dell System

• ln u·J•804& m.:~xt:~ runnin£M H MH1
14HT~I cw 15 MHr 142STI) wirh 8KB 1ntrm.1l c21:~
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433TE is everything our 425TE is, with 32% more speed. The
Dell exclusive memory design with a 128 KB external cache
gives it maximum throughput.

6SO MB VGA G:W!r P~ Syuem
Using 2 MB SIMM ~
U~i nlil 4 MB SIMM1
Prieto~ li sl~ include 8 M B ol RAM
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UNBELIEVABLE.

course, they're completely compatible with all major network
operating systems, including Novell, JCOM and Banyan.
In a UNIX 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
plug and play. Even more impressive is the
fact that UNIX system administration can
be done by Dell, remotely.
SeR~icing

seroers is beyond mosl

Compaq dealers. If a server happens to
go down, your whole company can go
down with ir.
Would you trust some unknown
technician to bring it back up?
We wouldn't.
That's why we have a special advanced
systems horline so you can call us direct.
Dell is an AT&TUNIX source code licensee
and an authorized Novell Network Reseller.

On those rare occasions we can't fix
it over the phone, Xerox technicians will
come to your office with the solution or
part in hand ~

• From rhisfoundcuion, crecue a poweiful PC neltoork

There's a lor more

10

know before you buy a seroer.

or UNIX workgroup. Dell's new systems have more than

When you call Dell, our experts will give you the help you

enough performance to function as a LAN Server and WAN

need to buy an advanced PC or UNIX server.

or intemetworking gateway. So they're capable ofsupporting
the most demanding server use- a multi -function network. Of
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Then we'll send it off with a 30-day no questions asked
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C all us.
Wel:i like ro make believers out ofyou.

Abooe and beyond rhe call.
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DELL
COMPUTER
-CORPORATION

hether you're protecting
frontiers and temples in
Manchuria, or software
and data on the PC or
Mac, the Great Wall is a lesson
Rainbow Technologies has learned
very well.
Software developers must deal
daily with the consequences of
unauthorized
copies and millions
of dollars in lost
revenue . At the
same time , both
individual and
corporate users
must be able to make and distribute
copies within legal guidelines.
Today's information-driven
companies must secure their data
files against theft and unauthorized
acces s . No less than protecting
personal wealth and
tangible property,
guarding data files is
a necessar y 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
Chinese characters trmzslate as "G reat Wall "
keys protects IBM ,
PS/2 and compatible
software, while Eve ··
guards software for
the Mac. Rainbow's
DataSentry '" is the
solution for PC data
protection.
( ) RAINBOW TECHNOLOGIES
Software and data protection from Rainbow
9292 Jeronimo Road , Irvine, CA 92718
Technologies. Information on how you can have a
TEL: (714) 454-2100 · !800) 852 -8569 !Outside CA)
little piece of the Great Wall to protect your software
FAX: (714) 454 -8 557 · AppleLink : 030 58
and
data worldwide is as close as a toll-free call.
Ruinbow Technolog ies. Ltd . . Sh irley Lodge. 470 London Roud

Times Change.
The Need To Protect Doesn't.

Slough . Berkshire SU HQY. TEL: 0753-41512 ·FA X: 0753 -43610

Copyright © 1990 Rainbow Technolog1es. Inc .
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BENCHMARKS
AT AGLANCE: 1990
BYTE's performance rankings ofpopular
IBM PC compatibles, Unix systems, and Macs
Compiled by Stanford Diehl
e '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 faste r 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, al ready available in 25- and 33
MHz fl avors, will soon reach 50 MHz and beyond. One day
soon , we expect a sonic boom to blast from one ofthese boxes.

W
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BYTE DOS BENCHMARK INDEXES (VERSION 1.0) WITH MATH COPROCESSOR

The SIA 386133 file server, packed with an optional (and expensive) 4.5-megabyte hard disk cache,
tops the final listing ofBYTE'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.

Table 1:

Low-level
Computer
SIA386/33 1
Mylex 486/EISA2-3
Micro Express ME 386/33 1
Dyna Micro AIR486-C
AST Prem1um 486/25
National Micro Systems Flash 386/33 1
FiveStar Modei33/D (386/33) 1
Dolch-PAC . 486-25
Spear Super 486/25U
Compaq Deskpro 386/33
Dyna Cache 386/33
ALR FlexCache 33/386
Blackship 386/33
Compaq System pro
Fortron NetSet 333 (386/33)
AST Premium 386/33
Everex Step 386/33
PC Link 386/33
ALR FlexCache 25386
Tangent 333 (38633)
Acer 11 00/33
Zenith Z -386/33
Matrix MOP 386/33
ALR Power Flex i486
AST Premium 386/252
Dell System 31 0 (386/20)
Compaq Deskpro 38620
Toshiba T5200/100 (386/20)
ALA MicroFiex 7000 (386/25)
Compaq 386/20e2
IBM PS/2 Modei70-A21 (386/25)
Dolch-PAC . 386-25
Micro Express Aegalll (386/20)
FiveStar Model 320 (386/20)
Tandy 5000 MC (386/20)
Tandon 386 (386/20)
Compaq Portable 386 (386/20)
IBM PS/2 Model 80-111 (386/20)2
IBM PS/2 Model P70 386 (386/20)
IBM PS/2 Model70-121 (386/20)
NEC ProSpeed 386 (386/16)
AST Premium 386SX
Compaq 386s (386SX/ t 6)
ADC Powerlite 386 SX
PC Brand 386/SX-16
Toshiba T5100 (386/16)
Swan 386SX (386SX/16)
Zenith TurbosPort 386 (386/12)
Gateway 386SX
ALA PowerFiex 386SX
IBM PS/2 Modei70-E61 (386/16)
Mitac 2386 (386/16)
GridCase 1530 (386/12 .5)
IBM PS/2 Model 55 SX
GridCase 1535 EXP (386/12.5)
Wedge Turbo 286 (286/24)
ALA PowerFiex 286
Compaq LTE/286
AST Bravo/286 (286/8)
IBM PC AT (286/8)2
IBM PC XT (8086/4 .7)2
1

Optional hardware disk cache installed

2

Systems listed tor reference only

Month
appeared

CPU

FPU

Disk

D

D

D

IBM Spcl. 89

6.27
6.21
5.66
6 .21
6.75
606
5.74
6.20
6.20
6.09
5.67
6.74
603
6.63
5.65
4.80
6.84
5.10
5.07
5.73
6.60
4.79
5.75
4.25
3.78
3.91
3.61
3 .96
4.99
3.62
4.71
3 .84
3 .30
3.31
3 .71
3 .30
2.82
2.68
2.66
2.66
2.41
2.36
1.86
1.92
2.44
2.38
1.90
1.96
2.43
1.80
2.11
204
1.76
1.78
1.76
1.58
1.66
1.59
1.48
1.00
0.22

IBM Spcl. 89
July90
June90
IBM Spcl. 89
IBM Spcl. 89
May90
July90
IBM Spcl. 89
IBM Spcl. 89
IBM Spcl. 89
IBM Spcl. 89
Mar. 90 Fl
Jan. 90
IBM Spcl. 89
IBM Spcl. 89
IBM Spcl. 89
Nov. 88
IBM Spcl. 89
Dec. 89
IBM Spcl. 89
IBM Spcl. 89
June90
Oct. 88
Feb. 88
Aug. 89
Sept. 89
July89
Aug . 89
Aug. 89
June89
Feb. 89
June89
Aug. 89
Aug . 89
Jan . 89
Aug. 89
June 90
Nov. 88
Dec. 89
Mar.90
Aug . 89
Nov. 89
Aug. 89
Mar. 90
June90
Jan.89
Oct. 89
Aug. 89
Oct. 89
Aug.89
Nov. 89
June 90
Dec. 89 Fl
Sept. 89

3 Not a commercial system ; technology demonstration untt
Fl - First Impression . not a full revtew
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14.97
8.99
27.44 15.44
7.02
15.06
28.79
2.19
28.46
178
15.07
6.48
7.14
15.75
2.48
28.20
27 .78
2.21
15.50
2.90
14.86
2.56
15.66
2.60
13.71
2.37
15.21
2.65
14 .85
2.45
14.21
2.32
15.48
2.45
14.87
2.83
2.74
10.55
14.83
2.28
14.84
2.29
15.10
2.96
15.07
1.93
25.47
1.88
9.92
2.49
8.38
3.21
8.34
2.23
8.27
2.22
2.41
10.29
8 .19
1.89
10.23
1.64
2.12
8.77
8.08
2.51
7.99
1.66
7.91
1.25
8.02
1.49
1.60
7.34
6.97
1.53
6.98
1.62
6.84
1.74
6.00
2.15
5.17
1.70
178
5.03
4.88
2.64
5.04
1.50
1.34
5.90
207
3.06
1.48
2.36
5.07
1.37
5.14
1.63
1.55
5.50
4.41
1.38
2.69
1.55
4.02
1.36
2.68
1.55
1.60
1.40
1.88
1.38
1.99
1.39
1.03
112
1.00
1.00
0.32
0.71

VIdeo

D
3.27
2.98
2.97
175
2.77
201
2.22
1.81
2.56
4.53
3.85
2.83
3.6t
4.70
3 .76
3 .89
4.26
2.11
2.57
17g
2.01
5.05
5.73
3.87
2.34
2.45
2.54
2.16
2.97
3.03
2.96
264
2.50
2.11
2.26
1.71
2.46
2.31
2.16
2.34
1.59
206
1.87
1.37
1.92
1.32
1.23
1.91
1.81
1.79
1.93
1.57
1.24
2.42
1.20
1.07
1.51
1.40
118
1.00
0.25
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Applications

ss

DB

Computer

D

D

D

D

D

SIA386/33 1
Mylex 486/EISA2-3
Micro Express ME 386/33 1
Dyna Micro AIR486·C
AST Premium 486/25
National Micro Systems Flash 386/33 1
FiveStar Modei33/D (386/33) 1
Dolch·P.A.C . 486·25
Spear Super 486/25U
Compaq Deskpro 386/33
Dyna Cache 386/33
ALR FlexCache 33/386
Blackship 386/33
Compaq Systempro
Fortron NetSet 333 (386/33)
AST Premium 386/33
Everex Step 386/33
PC Link 386/33
ALR FlexCache 25386
Tangent333(38633)
Acer 11 00/33
Zenith Z-386/33
Matrix MOP 386/33
ALR PowerFiex i486
AST Premium 386/252
Dell System 310 (386/20)
Compaq Deskpro 38620
Toshiba T5200/100 (386/20)
ALR MicroFiex 7000 (386/25)
Compaq 386/20e2
IBM PS/2 Model 70-A21 (386/25)
Dolch -PAC . 386-25
Micro Express Regal II (386/20)
FiveStar Model 320 (386/20)
Tandy 5000 MC (386/20)
Tandon 386 (386/20)
Compaq Portable 386 (386/20)
IBM PS/2 Model 80-111 (386/20)2
IBM PS/2 Model P70 386 (386/20)
IBM PS/2 Model70-121 (386/20)
NEC ProSpeed 386 (386/16)
AST Premium 386SX
Compaq 386s (386SX/16)
ADC Powerlite 386 SX
PC Brand386/SX-16
Toshiba T5100 (386/16)
Swan 386SX (386SX/16)
Zenith TurbosPort 386 (386/12)
Gateway 386SX
ALR PowerFiex 386SX
IBM PS/2 Modei70-E61 (386/16)
Mitac 2386 (386/16)
GridCase 1530 (386/12 .5)
IBM PS/2 Model 55 SX
GridCase 1535 EXP (386/12 .5)
Wedge Turbo 286 (286/24)
ALR PowerFiex 286
Compaq LTE/286
AST Bravo/286 (286/8)
IBM PC AT (286/8)2
IBM PC XT (8086/4 .7)2

5.49
6.53
4.76
5.14
5.93
5.08
4.82
5.18
5.22
4.28
5.02
4.61
4.69
4.45
4.37
4.11
4.43
5.03
4.41
4.57
4.10
3.91
3.95
3.90
3.62
3.45
3.20
3.34
3 .54
3.26
3.42
3 .16
2.93
3.07
2.97
2.91
2.68
2.81
2 .99
2.63
2.34
2.36
2.24
2.38
2.21
2.25
2.25
1.93
2.24
2 .09
2 .28
2.08
178
2.07
1.69
1.92
1.83
1.77
1.57
1.00
0.33

4 .32
5.25
4.32
5.30
5.58
4 .35
4.31
5.35
4 .67
5.01
4.27
4.50
4.45
4 .59
4 .27
4.22
3 .93
4.43
4.13
4.45
4 .16
3 .97
3 .90
4.97
3 .93
3 .56
3 .51
3 .66
3.82
3 .64
3.75
3 .14
3.18
3 .21
3 .23
3 .19
3 .11
307
2.88
2.74
2 .33
2.47
2.15
2.25
2.17
2.48
2.23
2.22
2.11
2.27
2.18
1.82
2.01
1.97
2.04
202
1.73
1.66
1.30
1.00
0 .28

8.09
5.30
5.83
2.92
2.21
5.77
5.91
2.68
175
3.00
2.91
2 .88
2 .89
2.85
2 .88
3.01
1.96
2.68
2.83
2 .45
2.33
1.87
1.74
1.81
2.60
2.84
3.09
2.57
1.50
2.62
1.52
2.37
2.22
1.49
1.50
1.52
1.49
1.45
1.35
1.46
2.14
1.85
2.06
2.48
1.77
1.69
2.01
2.00
1.32
1.60
1.35
1.36
1.81
1.21
1.78
1.40
1.52
1.52
1.22
1.00
0.22

7.42
6 .04
7.12
9.07
9.81
6.00
5.90
8 .15
9 .18
7.86
7.51
7.18
7.30
7.80
7.57
7.23
8.05
5.51
5 .80
5.43
603
6.59
7.09
5.89
5.36
4 .98
4 .67
4 .89
5.45
4.68
5.33
4 .67
4.29
4.31
4.35
3.97
3 .73
3 .63
3 .58
3.75
3.11
3 .21
301
2.24
3 .00
2.64
2.38
2.73
306
2.93
2 .94
2.76
2 .17
2.61
2.13
1.82
2.14
1.93
1.53
1.00
0.35

7.32
8.68
5.55
5.11
3 .83
5.37
5.53
4 .94
4.25
4.46
4.42
4.86
4.44
4 .00
4.04
4 .11
4.25
4 .36
4 .08
4.27
3.69
3 .85
3.43
2.69
3.68
3.41
3.45
3.40
3 .30
3.07
2 .62
3.11
3.14
2.59
2.23
2.41
2.32
2.21
2.22
2 .15
2.37
2.14
2 .05
2.13
201
1.97
2.14
1.97
1.89
1.65
1.78
1.67
1.82
1.67
1.80
1.62
1.43
1.61
1.27
1.00
0.29
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1

2
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Sci./Eng.
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32.64
31 .80
27. 58
27.54
27 .36
26.58
26.47
26.31
25.06
24 .61
24 .13
24 .02
23.77
23 .69
23.13
22.69
22.62
22.01
21 .24
2 1.17
20 .32
20.19
20.11
19.26
19.20
18.24
17. 93
17.86
17.61
17. 26
16.64
16.45
15.76
14.67
14.27
14 01
13.33
13.16
13.02
12.72
12.29
12.03
11 .51
11 .47
11.16
11 .04
11 .02
10.84
10.62
10.55
10.52
9.70
9.58
9.53
9.44
8.78
8.65
8.50
6.89
5.00
1.47

Opt1ona1hardware d1sk cache install ed .
Systems listed for reference only
Not a commerc1 al system; technology demonstration unit.
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BYTE BENCHMARK INDEXES (VERSION 1.0) WITHOUT MATH COPROCESSOR

Zenith 's EISA offering posted the best version I. 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.

Table 2:

Low-level
Computer

Zenith Z-386/33E
Everex/SDI FjleMaster II
Acma 386/20 1
Northgate 386/20 1
Bitwise 386/20 1
Tandon LT/386
Zenith SupersPort SX
Deii316LT
Compaq SLT/286 (286/12)
NCR 386SX (386SX/16) 1
Toshiba T3100SX
Ogivar 286 Laptop (286/12.5)
Zenith SupersPort 286 (286/12)
Mitsubishi MP-286L (286/12)
NEC Ultralite (V30/9.83)
Sharp PC-4641
GridCase 140 XT
Zenith MinisPort

Video

Month
appeared

CPU

Disk

D

D

D

July90
July90

5.41
6.88
3.07
2.68
2.38
1.90
1.93
1.82
1.59
1.87
1.88
1.70
1.55
1.62
0.93
0.68
0.53
0 .40

3.46
2.92
1.73
1.60
1.51
1.76
2.12
2.05
1.77
1.34
1.50
1.19
1 06
0.92
1.42
0.83
0.49
2.86

3 .85
5.42
2.08
2.27
2.23
1.56
1.81
1.77
1.43
1.11
1.63
1.38
138
1.29
0.80
0 .65
0.47
0 .49

May90
May90
May90
Mar.89
May90
Mar. 89
Feb. 89
Feb. 89
Aug . 89
Jan . 90
Jan . 90
Aug. 89 Fl
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1 System s listed for refererce only
Fl - F• rstlmpression . not a full review
N/A : No1 ap plicable

BYTE BENCHMARK INDEXES (VERSION 2.0) WITH MATH COPROCESSOR
Table 3 : Version 2 ofthe BYTE benchmarks tests four /ow-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 perfo rmance.
Low-level
Month
appeared

Computer

Club 386/33 1
Dell System 325 1
Compaq Deskpro 386/25e
Compaq 386/20 1
Compaq 386/20 SX 1
Micro Express ME 386SX
Dell System 320LX
Everex Step 386is
AT&T 6386/SX
Zeos386/SX
Tatung TCS-8800
Hewlett-Packard Vectra OS/16S
Acer 11 00/SX
Epson Equity 386SX
Club American 316/SX
NEC Power Mate SX Plus
CPI Goupil Golf
Acma386SX
Arche Rival SX
CSR 386/SX-16
DTK Peer \ 1660
Samsung SD700
Tandy 4016SX
Wang PC350/16S
Deii316SX
Ultra-Camp Ultra 386SX Appeal
Hyundai Super-386s
Zenith Z-386SX
CompuAdd 316S
IBM PCAT•

Aug . 90

Aug . 90
Aug 90
Aug . 90
Aug. 90
Aug. 90
Aug . 90
Aug.90
Aug90
Aug. 90
Aug . 90
Aug. 90
Aug . 90
Aug. 90
Aug. 90
Aug. 90
Aug. 90
Aug . 90
Aug. 90
Aug. 90
Aug. 90
Aug . 90
Aug. 90
Aug . 90
Aug90

, L•SCed for reference only
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VIdeo

CPU

FPU

Disk

D

D

D

D

2.91
2.44
2.22
1.72
2.17
2.61
1.86
2.82
2.41
2.06
1.84
2.58
1.77
1.82
1.68
1.93
1.86
1.81
1.96
1.20
1.89
1.69
1.51
1.82
1.95
1.73
1.24
1.67
1.90
1.00

4.83
4.94
9.90
8 .2 1
8.34
604
7.10
4.06
302
5.52
3.27
3 .67
601
3 .98
2.06
4.52
3.46
4.33
3.07
5.69
5.34
2.61
2.77
4.40
3. 50
4.12
5.61
5.09
3.92
1.00

4.71
3.37
2.97
2.58
1.76
2.67
2.19
2.52
2.30
2.35
2.29
1.77
1.97
2.13
2.08
1.97
2.18
2.29
2.12
1.78
1.78
1.80
1.95
1.77
2.10
1.78
1.81
1.49
1.51
1.00

14.42
8 .91
8.91
7.15
6.59
3.30
6.11
5.22
5.06
3.15
5.05
4.94
5.18
4.92
5.15
4.76
5.18
5.06
5.12
3.89
4.91
5.05
4.73
4.91
4.88
3.85
5 .08
5. 02
4.78
1.00
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BYTE BENCHMARK INDEXES (VERSION 1.0) WITHOUT MATH COPROCESSOR

Applications
WP

ss

DB

Computer

D

D

D

D

D

Zenith Z-386/33E
Everex/SDI FileMaster II
Acma 386/201
Northgate 386/20 1
Bitwise 386/201
Tandon LT/386
Zenith SupersPort SX
Deii316LT
Compaq SLT/286 (286/12)
NCR 386SX (386SX/1 6)1
Toshiba T3100SX
Ogivar 286 Laptop (286/12.5)
Zenith SupersPort 286 (286/12)
Mitsubishi MP-286L (286/12)
NEC Ultralite (V30/9.83)
Sharp PC-4641
GridCase 140 XT
Zenith MinisPort

4.73
5.32
2.64
2.73
2.53
2.10
2.17
209
1.77
2.11
1.94
1.75
1.59
1.45
N/A
0.82
0.61
N/A

4.17
3 .93
2.55
2.65
2.46
1.96
2.14
1.97
1.67
170
1.91
1.63
1.53
1.41
0 .90
0 .67
0.51
0.47

4.38
1.80
2.14
1.87
1.68
2.72
2.05
1.94
1.95
1.28
1.02
1.34
1.28
1.05
N/A
0.72
0.55
N/A

2.23
2.28
1.15
1.16
1.08
0.84
0.83
0 .83
0 .61
0.72
0.78
0 .62
0.64
0.59
0.35
0.24
0 .18
N/A

4.9 1
3 .96
2.67
2.54
2.24
2.17
2.13
2.13
1.69
1.71
1.62
1.45
1.40
1.13
0.99
0.64
0.49
0.63

Sci./Eng. Cmplr.
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17.29
11 .14
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9 .79
9.32
8.95
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7.52
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6.79
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5.64
N/A
3.10
2.34
N/A
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' Sys1ems li S1ed for reference only
N/A - Nol applicable

BYTE BENCHMARK INDEXES (VERSION 2.0) WITH MATH COPROCESSOR

Applications
Computer

WP

DTP

DB

D

D

D

D

3 .79
3 .76
2.94
2.92
2.57
2.84
1.99
2.31
2.08
1.81
2.05
1.95
1.54
2.00
1.89
1.98
1.94
1.87
1.64
1.99
1.61
1.96
1.79
1.84
1.76
1.74
1.79
1.48
1.55
1.00

3.29
3 .37
3.14
2.87
2.59
2.41
2.05
2.06
2.15
2.11
1.95
2.15
2.02
1.89
1.88
2.09
1.90
1.69
1.90
1.91
1.78
1.74
1.89
1.71
1.73
1.73
1.54
1.78
1.65
1 00

4.34
3 .81
3.63
303
2.92
2.61
2.30
2.44
2.28
2.31
2.06
2.21
2.06
2.02
2.05
2.06
1.93
1.99
1.98
1.91
1.87
1.94
1.89
1.97
1.83
1.96
1.75
1.77
1.62
1.00

Club 386/33 1
4.02
Dell System 325 1
2.92
Compaq Deskpro 386/25e
2.60
2.20
Compaq 386/20 1
2.14
Compaq 386/20 SX 1
Micro Express ME 386SX
2.17
1.90
Dell System 320LX
Everex Step 386is
1.95
1.85
AT&T 6386/SX
Zeos386/SX
1.90
1.79
Tatung TCS-8800
Hewlett-Packard Vedra QS/16S 1.65
Acer 11 00/SX
1.68
Epson Equity 386SX
1.67
Club American 316/SX
1.72
NEC PowerMate SX Plus
1.61
CPI Goupil Golf
170
Acma386SX
1.93
1.64
Arche Rival SX
CSR 386/SX-16
1.63
DTK Peer \ 1660
1.24
Samsung SD700
1.49
Tandy4016SX
1.59
Wang PC350/16S
1.62
Deii316SX
1.66
Ultra-Camp Ultra 386SX Appeal
1.65
Hyundai Super-386s
1.55
Zenith Z-386SX
1.34
CompuAdd 316S
1.30
IBM PCAT1
1.00

Cmplr. CAD Sci./Eng.

D
6 .61
5.23
5.26
4.63
3.78
2.71
3 .23
2.96
2.63
2.58
2.60
2.61
2.74
2.64
2.73
2.51
2.66
2.58
2.54
2.36
2.57
2.45
2.48
2.37
2.42
2.38
2.47
2.33
2.35
1.00

55

D

D

607
5.63
5.84
4.67
4.35
3.20
3 .53
3.10
2.92
2.53
2.94
2.89
3 .12
2.89
2.86
2.87
2.85
2.57
2.91
2.54
3.18
2.64
2.67
2.75
2.66
2.44
2.55
2.90
2.62
1.00

4.70
4.37
4.44
3.24
3.10
2.61
2.36
2.35
2.15
2.45
2.24
2.12
2.31
2.24
2.14
2.15
2.16
2.05
2.05
2.11
2.06
2.03
1.95
1.92
1.78
1.94
1.92
1.60
1.80
1.00
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32.82
29.09
27.85
23 .56
21 .45
18.55
17.35
17.16
16.05
15.69
15.63
15.58
15.47
15.34
15.29
15.28
15.14
14.67
14.67
14.45
14.31
14.25
14.25
14.17
13.86
13.84
13.56
13.20
12.89
7.00

' Listed for reference only.
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BENCHMARKS AT A GLANCE: 1990

--~~~----------------~~~~~~~~
.nE BENCHMARK~~~~ES
INDEX~~--_~___
MACINTOSH___
FAM
_ILY
_ _________________________
Table 4: The Mac 1/fx dominates the field ofMacintosh systems. The FPU index is based on the Mac II. All other indexes
are based on the Mac SE. Longer bars indicate better performance.
Low-level
Disk

Video

CPU

Computer

Month
appeared

FPU 1

D

D

D

D

Macllfx
Macllci
Dynamac
Mac llcx
MacSE/30
Mac llx
Mac II
Mac Portable
MaeSE
Mac Plus
Outbound2

Sept. 90
Oct. 89 Fl
Sept. 90
Sept. 89
June89
Dec. 88
Oct. 87
Oct. 89 Fl
Aug.87
Nov. 86
Sept. 90

12.36
7.27
4.62
4.61
4.61
4.57
3 .81
1.96
1.00
0.81
2.07

3 .83
1.87
1.16
115
1.16
1.16
1.00
N/A
N/A
N/A
0.29

3.82
3.83
4.20
3.65
301
3.02
2.56
2.51
1.00
0.75
N/A

6.73
4.49
2.53
2.58
2.33
2.59
2.35
1.43
1.00
0.91
1.52
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The FPU index is based on the Mac II All other indexes are based on the Mac SE
The Outbound could not run the ScientifldEng1neering suite of tests: therefore. it did not post a c umulative appl ication index
NIA - Not applicable
1

2

.nE BENCHMARK INDEXES-UNIX FAMILY
Table 5: Most ofthe workstations the BYTE Lab tested outperformed the baseline Everex Step 386133 running Xenix 2.3.1.

c

Compiler
Silicon Graphics Personal Iris Turbo
Opus 8140-PM
DECstation 3100
Opus 8110-PM
Everex Step 386/33
NeXT Computer

DC
Arithmetic

Tower
of Hanoi

System Loading
(8 concurrent tasks)

Dhrystone
2

Floating
Point

D

D

D

D

D

D

0.95
0.83
0 .58
0.62
1.00
0.37

3.00
2.52
1.31
2.10
1.00
0 .97

1.87
2.00
1.33
1.51
1.00
0.34

1.50
138
1.33
1.08
1.00
0.52

0 .97
3.64
1.67
2.98
1.00
0.43

5.90
3 .11
4.91
2.48
1.00
0.92

Note: Indexes show relat1ve performance For all indexes. an Everex Step 386/33 runn1ng Xenix 2 .3.1 == 1 Longer bar s indicate better perform ance

To meet the challenge of the hardware vendors, the BYTE
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 I 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
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BYTE BENCHMARK INDEXES-MACINTOSH FAMILY

Applications

WP

ss

Computer

D

D

DB
D

Macllfx
Macllci
Dynamac
Mac !lex
Mac SE/30
Macllx
Mac II
Mac Portable
MaeSE
Mac Plus
Outbound'

6 .54
5.12
3.87
2.72
2. 68
2.60
2.00
1.53
1.00
0 .80
2.61

6.88
4.67
3 .25
3 .25
3 .53
3 .20
2.72
1.88
1.00
0 .88
1.94

5.31
4.08
2.33
3.07
2.99
3 .15
2.53
1.51
1.00
0 .93
248

Sci./Eng. Cmplr.

D

D

2534
9 97
643
6 13
5.23
5 32
4.24
249
1 00
0 91
N/A

5.72
3.07
3 .84
2.79
2.60
2.53
2.16
1.85
1.00
0.84
3.12
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5.00
I

4.36
N/A

I

'The Outbound could not run the Scientil1c1Engineering suite ot tests: therefore. it did not post a cumulative application index
N/A- Nol applicable
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6

I

9

I

12

15
14.2
13.5
11 .1
10.8
6.0
3.5

all tests . The cumulative application index represents an overall
score based on the seven application categories, so the AT posts
a 7 .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 i486, 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
a re marked in table I with a footnote .
The 40-MHz Mac Ilfx 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 a nd lntel-based PCs running SCO Xenix .
Compar ing speed indexes is fun, and it can be valuable when
deciding among the variet ies of CPUs and clock speeds . But
speed should not be the sole criterion by which you judge a PC .
Construction quality, customer support , compatibil ity , and
price are j ust 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
pictu re .
So now we're ready for the latest stream of speed demons .
We have the two things we needed most: new benchmarks and a
bigger thesaltrus . •

Stanford Diehl is a BYTE Lab testing editor/engineer. You can
reach him on BIX as "sdiehl. "
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PCGUis

G,OHEAD 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 ofthousands) 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
technical intricacies of the two pack-

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 importantcontinued

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 see 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.
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OS /2

FILE MANAGERS
The File 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 OS/2, but they're
hidden in the Utilities Group.
OS/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 in Windows 3.0) .

i-~:..~ u os

i-I:J UIA

~~~::

~WINDOWS
I(

&

WINDOWS3 0

FILE MENUS
You'll spend a great deal of
time in the main file pull-down
menus of both Windows 3.0
and OS/2. The choices here are
nearly identical, with a few no
table exceptions. OS/2 contains
a Properties option that lets
you view extended information
on your files (e .g., the icon,
the subject, the date, and the
time last changed). Also pecu
liar are the Change Attributes
option in Windows 3.0 and the
Change flags option in OS/2.
Although they have different
names, they do the same
thing-they let you change
the file type (e.g., hidden,
system).

•

OS 2

Fl- 
fl

One thing that's still missing
from both Windows 3.0 and
OS/2 is the ubiquitous Trash
can that Macintosh users have
grown to know and love. In
both the Windows 3.0 and OS/2
environments, the Delete key
does the job, although not as
elegantly (if you can call a
Trashcan elegant).
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WINDOWS 3 0
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OS /2

WINDOWS 3 0

CONTROL PANEL

Windows 3.0 puts the many
(necessary) options of the Con
trol Panel in one child window
using easy-to-grasp icons.

o...

nmc

OS/2, on the other hand, puts
a very limited selection on the
first screen . All the options are
available in OS/2, but. as shown
in the second OS/2 screen,
they 're arranged in a pull-down
menu that lacks icons.

~ : ~5 : 09

Ouuble Cll

_,.

Printer setup and options is one
area in which Windows 3 .0
shines. A wide range of printer
drivers comes with Windows, and
they're easy to install and set up.

84
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PRINTER SETUP
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The lack of printer drivers in
OS/2 has been (and remains) a
sore point with users. OS/2 in
cludes a very limited number of
drivers, and installing them is far
from an intuitive task. It requires
numerous steps, and the drivers
themselves must be on floppy
disks.
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DESKTOP DESIGN

(a) In Windows 3.0, Microsoft
has created nearly limitless op
tions for customizing the look
and feel of the desktop. Besides
being able to choose basic
colors for desktop elements,
you can also fine-tune them
through a virtually unlimited
palette.
(b) Hidden farther down in the
menus are options for " wallpa
per" (the screen background)
and even the patterns that show
on the background of individ
ual windows.
(c) Windows' concentration on
bright windows and icons al
most makes you feel like an
interior decorator.

•

i.tl WINDOWS 3 0

(d) OS/2 offers a severely
limited choice of colors for indi
vidual screen elements, and
no choice at all for screen back
ground patterns. What you
see is what you get.

•
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APPLICATION SCREENS
Because it's a DOS add-<m in
stead of a full-fledged operating
system, Windows 3.0 offers an
easy way to modify system set
tings and to set up applica
tions. It will also automatically
search the disk for application
files, create icons for both Win
dows and non-Windows appli
cations, and place the icons in
the correct groups.
There's no comparable
screen shown for OS/2 because
it doesn't have one. Making
major changes in OS/2's setup
requires reinstallation of the
entire operating system. On the
application side, OS/2 appli
cations create their own appli
cations and (usually) let you
choose where to put them. The
OS/2 screen shown is one of
the screens necessary for in
stalling a new program .
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THE BASIC GUI
One of the biggest differences
between Windows 3.0 and OS/2
is that Windows 3 .0 makes
much more extensive use of the
graphical user interface and
relies heavily on detailed icons.
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PC GUIS GO HEAD TO HEAD
with your screen, mouse, and key
board.
Even though Windows 3.0 and
OS/2 come essentially from the
same parentage (i .e., the program
ming gnomes at Microsoft), there
are some differences. Although at
the most basic level, both are Com
mon User Access- compliant-part
of IBM's omnibus Systems Appli
cation Architecture specification,
both packages represent an evolu
tion, with Windows 3.0 the latest
incarnation in the march toward
the ultimate graphical user inter
face (GUI) design.

Fair Comparisons
One thing that people seldom men
tion in the "Great Windows 3.0
versus OS/2 Debate" is that in cer
tain ways, comparing the two is
like comparing apples and or
anges. After all, Windows 3.0-at
its heart-is simply a graphical
DOS shell (albeit a very sophisti
cated one) . OS/2, on the other
hand, is much more a full-fledged
multitasking, multithreading op
erating system. That crucial dif
ference is the reason that you inter
act with Windows 3.0 and OS/2
differently.
What follows is a gallery of
comparisons that show some of the
key user interface differences (and
consistencies) between Windows
3.0 and OS/2. Like a gallery own
er setting up an art show, We've
chosen the best-the highlights of
what have become (for better or
worse) the leading GUis of the PC
world. Not only do both environ
ments have hundreds of screens
and pull-down menus, they're also
highly customizable to fit your
own preferences and graphical
prejudices.
Your ultimate choice of an oper
ating environment depends on a
wide range of factors, including
your needs and the size of your
wallet. But like choosing a car,
when you have to live with a sys
tem from day to day, the ultimate
question is: "How well does it
drive?"
What of the future? OS/2 2.0
(for 386- and i486-based systems
only) will probably have many of
the graphical elements of Windows
3.0. OS/2 2.0 is due at the end of
the year. Time will tell. •

S

ave an amazing 60 % of the desk or counter space now taken by a standard keyboard
and enjoy improved functionality at the same time. Actual size is 10.75 " x 6.0"
(273 x 152mm). The new MICROfYPE keyboard is rapidly gaining acceptance as a truly
advanced alternative to the original IBM layout for many applications. Reliability of the
MICROfYPE has been amply proven through extensive use in trading areas of the NYSE, The
New York and Chicago Mercantile Exchanges as well as in many banks, brokerages, stores and
at factory work stations.
Space is saved by compressing rows (not columns) and eliminating wide borders.
Re-arranging and elevating the auxiliary key clusters also saves space while improving accessi·
bility with reduced eyescan and head movement. Keys have full travel with a light tactually
responsive touch. All standard features such as auto-repeat, caps, num and scroll lock are
included on the MICROTYPE.
PC XT/AT, PS/2 IBM and clone compatibility. Available in US and most European language
versions. Made in USA with I year warranty.
.beautifully sensitive and handles both typists with light touch and those who really bang awr; .
COMPUmt BUYERS GUIDE

.This could be the perfect layout for an enhanced keyboard that must fit into a small area .
COMPUMAG
Order direct from stock with 15 day lull return privileges.
USA
1-800-DATAWX
Fax 703-662-1682
CANADA
514-694-0870
Fax 514-694-0871
EUROPE
44 + 306-76718
Fax 44 + 306-76742

VISA , MasterCard , Eurocard charges accepted.
S124.50 + 6.00 slh
Extra charges for PS/2 adapters,
$189.00Cdn + slh
air shipments. OEM and reseller
£99 .00 + VAT + P&P
voltune discounts OJJailable.

Normal size of 101
key enhanced keyboard
When It comes to saving space, there's no comparison.

Stan Miastkowski is a BYTE senior
editor. He can be reached on BIX
as "stanm. "
DATALUX CORPORATION

2836 Cessna Drive, Winchester, Virginia 22601
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STRANGER IN
ASTRANGE LAND
It's easier than you might imagine to share information
among the Macintosh and other personal computers
Tom Thompson
ust a few years ago, it
was an uphill battle to get
an Apple Macintosh
computer through a cor
poration's doors. Now ,
they can be found peppering desktops in
offices everywhere . No, they haven't
taken over: Many tasks are better han
dled by PCs. But the Mac earned its spot
on a desk, simply because its superior
graphics capabilities pro
duced professional artwork
(e.g ., charts, figures, and
logos) better and faster than
your garden-variety PC.
But as the Mac uniquely
solves some business prob
lems, it also adds some com
plications. You might, for ex
ample, want a Mac program
to draw a chart that uses num
bers computed on a Compaq
Desk pro. Ideally, this should
not be a problem. Practically,
however, the disparate file for
mats that exist between PCs
and Macs-a nd even among
programs on the same comput
er-can make achieving this
ideal a major headache. Sud
denly, the Mac appears like a
stranger, speaking in an un
known tongue.
But information sharing
between PCs and Macs is not
impossible. How the Mac
handles data isn't that much
ILLUSTRATION : DON BAKER © 1990

different from how a PC handles it, al
though it may seem that way when you
hear Mac folks talking about a file ' s
data fork and resource fork. If you under
stand how the Mac handles data, you can
convert a file's contents into something
that any machine can use. Furthermore,
a number of vendors (e .g., Microsoft ,
Ald.Js, and WordPerfect) have written
programs that operate on both Macs and

PCs while using the same file format.
I'll start by showing how to exchange
files between Macs and PCs. I'll gloss
over networking solutions, since imple
menting these is an article in itself. I'll
discuss ways to make use of the file ' s in
formation, whether you're using it on a
Mac or sending it to a PC . Along the
way, I'll provide hints on potential prob
lems, even if you're using a vendor solu
tion like Microsoft Word.

Dealing with Disks
Trying to move a file from a
PC floppy disk onto a Mac
floppy disk used to be a major
chore, even though both ma
chines use the same 3 1/z-inch
floppy disks . That ' s because
each computer uses a differ
ent data-encoding method to
record information.
The PC uses MFM for its
floppy disks, while the Mac
uses group-code recording
(GCR) . The end result is that
neither computer reads the
other's disks. In a large of
fice, a network (e.g ., Novell
NetWare or Dayna Communi
cation's DaynaNET ) that
links both computers bypass
es this problem, but for a
small office there used to be
no easy solution.
The need for data exchange
continued
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Photo 1: The Apple File Exchange program copying a file from an MS-DOS disk.
was so acute that vendors devised solu
t ion s that do not require a network.
MatchMaker from Micro Solutions Com
puter Products is an Industry Standard
Architecture (ISA) board for the PC that
connects to an external Mac floppy disk
drive. Using special DOS commands ,
you can examine Mac floppy disks and
copy files.
Apple addressed the problem with its
FDHD drive, dubbed the SuperDrive,
which was first introduced on the Mac
Ilx. A SuperDrive can format, read, and
write to double-sided or high-density
3 1h -inch 1.44-megabyte floppy disk s,
using either MFM or GCR encoding.
With the exception of the Mac Plu s,
every Mac from the Portable to the IIf x is
shipped with a SuperDrive. (The 68020
based Mac II, which had only a double
sided floppy disk drive, has been discon
tinued . Since September 1989, the Mac
SE has been equipped with a SuperDrive
instead of the double-sided floppy disk
drive.)
By itself, the SuperDrive isn't enough
to deal with an MS-DOS or OS/2 di sk:
The Mac Finder won 't recognize the for
eign file format and will ask to format
the floppy disk for you. Instead, you
must launch the Apple File Exchange
(AFE) program, which assumes control
of the SuperDrive and lets you copy files
to or from a PC floppy disk (see photo 1).
AFE has a modular structure that lets
you add extra procedures called filters,
which translate the file as you copy it .
Third-party vendors offer filte rs that
perform conversions between a variety of
PC and Mac file formats.
90
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For example , Data Viz offers MacLink
Plus/Translators, a package that features
an extensive library of filters that can
translate, say, an MS-DOS WordPerfect
file into a Mac Microsoft Word file while
retaining the document's typefaces and
styles. Even if your PCs and Macs are
networked , you can use the DataViz
translators with AFE to convert data
base, spreadsheet, and word processing
files. DataViz also provides a stand
alone program to operate its filters if the
AFE program isn ' t available .

The Serial Solution
OK, so maybe you've got a vintage Mac
that doesn't have a SuperDrive , or your
PC uses a 5 1.4 -inch floppy disk drive.
And still no network. What then? The
answer is simple: Use the computers '
serial ports . By connecting the serial
ports of both machines with the appro
priate cable, you can use terminal pro
grams to transfer files .
Moving fi les this way can be frustrat
ing, since there are many little details to
get right before the transfer works . Tele
communications experience is a plus, be
cause the file transfers are identical to
downloading and uploading files to a
BBS or on-line systems like BIX or GE
nie. The difference is that the source ma
chine is the PC rather than a mainframe.
The most crucial component in this
operation is having the right cable. If the
computers can 't send signals to one an
other, they won't be sending files, either.
You'll need a null modem cable whose
connectors match the serial ports on both
computers . The cable's name is couched

BYTE IBM Special Edition

in data communications jargon, but what
it means is that the cable' s transmit and
receive data lines are switched between
the two connectors. Or, put another way ,
the cable arranges the signals so that
each computer 's serial transmitter is
sending to the other computer's serial re
ceiver- precisely what' s required for the
two machines to exchange data .
The best ready-made null modem ca
ble was the original ImageWriter printer
cable. It was properly wired, and the
male DB-25 serial connector for the
printer made it ideal for hooking into
most PCs' 25-pin serial ports. If you can
not find one of these cables (plus an
adapter cable to convert the original
Mac ' s DB-9 serial connector to the cur
rent mini-DIN-8 connector), you could
try a computer store that specializes in
custom cables.
While on the subject of adapters , if
you have an AT-class machine , you've
probably got a DB-9 serial port, which
requires a 25-pin-to-9-pin adapter plug
to complete the connection. For those
who want to roll their own, the schematic
in figure I shows the connections you
need to make.
With the cable in place, you start the
terminal programs on both computers.
Both programs must be configured for
the appropriate serial port, and settings
like baud rate, number of bits, and stop
bits must match exactly. A good starting
point is full duplex, 19,200 bps, 8 bits,
and no parity. If everything is set right ,
you should be able to type text on the
Mac' s keyboard and see the same text on
the PC's screen. If this doesn't happen,
the machines aren't commun icating , so
double-check everythi ng. Once all prob
lems are fixed, you ' re ready to transfer
files.
Since many of the files you 'II be mov
ing contain binary data (e.g .• formatting
information), you need to use a protocol
transfer (i .e., XMODEM, YMODEM ,
ZMODEM, or Kermit) to do the job- not
ASCII capture . Using one of these proto
cols, select the file to send from the PC.
Then have the Mac receive the file, using
the same protocoL
An important point: On Mac terminal
programs , disable the MacBinary con
version feature (if it has it), which either
strips or adds a header of Mac-specific
information to the file. MacBinary is re
quired for serial file transfer from one
Mac to another, but the unintentional
modification to a PC file can make its
contents unusable. (For more informa
tion , see the text box "The Fork in the
File" on page 92.)
As a general rule , XMODEM, YMO
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DEM, and ZMODEM transfers usually
want the sending machine ready to go be
fore the receiving machine starts . There
might be a delay as the computers syn
chronize the transfer, but the file should
then be transmitted rapidly. It might take
you several attempts to get the hang of
this, but once you do, you'll be able to
move files easily from one system to
another.
If all this sounds daunting, a variety of
packages on the market can assist you
with serial transfers. Both DataViz and
Traveling Software offer packages (Mac
Link Plus/PC and LapLink Mac III , re
spectively) that include both software
and a special serial cable.

Same Data, Different Machine
Now that you've got that PC file on a Mac
(or vice versa), it's time to make use of it.
You'll have little difficulty if you use a
program like PageMaker, which runs on
both machines . For other programs,
some preparation might be necessary . I
used a Compaq Deskpro 386/20 running
Windows 2. 11 to generate PC files that I
transferred to either a Mac II or Mac Ilfx
to evaluate just how difficult it is to use
data generated on a different platform .
As long you work within the limits of
both machines, sharing information can
be surprisingly easy.
I just mentioned PageMaker, and for
good reason. Its interface is consistent on
both computers, and there has never been
a problem with exchanging its files.
While there are other page-layout pro
grams , PageMaker 's reliable perfor
mance across diverse machines is an as
set. It runs faster on an equivalent PC
than on a Mac II, which means that for
some page-layout work you're better off
using PageMaker on a PC .
Be certain to use the same version of
PageMaker on both computers: The file
format differs slightly from version to
version. That is, you can exchange files
between a Mac and a PC if they're both
running PageMaker 3.0. But if you ' re
using PageMaker 1.0 on a PC and Page
Maker 3.0 on a Mac , a file exchange
won 't work . You'll have to upgrade the
PC version of PageMaker to ensure file
compatibility.
If you're using PageMaker on the Mac
to incorporate different PC files (e .g.,
scanned images or PostScript figures),
you'll have to modify the file's type so
that PageMaker recognizes the file 's
data format. See the text box "A Matter
of Type " on page 92 for details.
The PC version of Autodesk' s Auto
CAD (release 10c2) had no difficulty
reading Mac AutoCAD files, nor did the

MAKING MAC-PC CONNECTIONS

Macintosh signal
Output handshake
Input handshake

Mini DIN-Spin
1

2

Transmit data (TxD·)
Ground
Receive date (RxD-)
Transmit data (TxD+)
No connection
Receive data (RxD+). ground
for RS-232C emulation

3
4
5

RS-232C pin
No connection
20 for lmageWriter, not
connected for PC
3
7
2

7

No connection
No connection

8

7

6

Figure 1: The schematic for a null modem cable to connect the serial ports
ofa Macintosh and an IBM PC. You can order an Image Writer II extension cable
and cut it in halfto obtain the male DIN· B connector. The DB-25 connector is
available from most electronics stores.
Mac version (release 10c5) with PC files .
WingZ for OS/2 and Windows 3.0 shares
the same files with the Mac version. The
same is true for Microsoft Excel : Its files
are completely interchangeable between
Excel 2.1 (PC) and Excel2 .2 (Mac) . No
file conversions were necessary, and the
transfers were painless.
However, Microsoft complicated the
situation with its word processors . First,
there are two PC versions: Word 5.0, for
a command-line interface (CLI) environ
ment, and Word for Windows 1.0, for a
graphical user interface (GUI) environ
ment . On the Mac, there's Word 4.0. The
different version numbers aren't so bad.
However, if you misstep with the file for
mat when saving the document, you wind
up with a file that can't be used else
where.
The Word 5.0 file can be opened di
rectly by Word 4.0 on the Mac . But if
you're using Word for Windows 1.0 for
its WYSIWYG display, be sure to save
the file not in its default format (Nor
mal), but as Word for DOS . On the Mac,
you should configure Word 4.0 for Full
Menus. When you save the file, click on
the File Format button in the Standard
File dialog box. Select the MS-DOS
not Normal- format and then save the
file. Both Word 5.0 and Word for Win
dows 1.0 will read this Mac file and re
store the formatting .
It sounds more complicated than it

actually is, but as long as you remember
to save the files in MS-DOS Word for
mat, you will have no problems exchang
ing files. WordPerfect' s word processors
(5.1 for the PC and 1.0 .4 for the Mac)
have a similar gotcha: Save both as Word
Perfect 5.0 documents .
Adobe Illustrator also has its share of
quirks when it comes to file exchange. Il
lustrator 1.9.3 on the Mac readily ac
cepts files from its PC cousin, Illustrator
1.0. However , when you save an Illustra
tor file for export to the PC, you first
need to save it as a version 1.1 file (there
is a version format problem similar to
PageMaker's). Also, don't save the file
with a preview (i .e., a bit-mapped image
used to help place the graphic in a page
layout program).
Be aware of some differences between
the two programs. On a Mac, you can
add color to your artwork and view it (see
photo 2) and have access to a blend tool
(for blending colors).
On the PC , you can add color to the
artwork, but your results will be guess
work, since you can preview the artwork
only in shades of gray (see photo 3). And
there is no blend tool. Also, you lose
some information in a Mac Illustrator
file when you convert it to transport to
the PC .
A lock function, which is used to pre
vent the selection of overlapping objects,

BYTE IBM Special Edition

continued

•

Fall 1990

91

The Fork in the File
A Mac file can have both a data fork
and a resource fork , or only one. Docu
ment files, created by programs, have
only a data fork , while Mac programs
have only a resource fork. There are ex
ceptions, of course. Some programs
store user information (e .g., the own
er's name and registration number) in
their data fork , while a document's re
source fork might hold special informa
tion (e .g., the color palette for an 8-bit
color image).
The important thing to remember is
that a resource fork typically contains
Mac-specific information that's of no
value to a PC . When you prepare to send
files to a PC , take a moment to find out
where this information is stored . CE
Software's DiskTop is an excellent file
utility desk accessory that you can con
figure to show the size of a file' s forks .
If there's little or no information in the
data fork, check to see that you saved
the document in the proper format.

Macintosh file is basically a col
lection of bytes on a disk- the
same as a PC file . However, the Mac OS
makes some significant di stinctions
when it deals with those bytes.
A Mac file is composed of two parts,
called forks . A file 's data fork is used to
store a program's data, such as text
from a word processor or numbers from
a spreadsheet. The program is free to
write anything it chooses into a file 's
data fork .
A file ' s resource fork contains spe
cial objects that are called- appropri
ately enough- resources. Much of what
the Mac is and how it runs is accom
plished through these resources . They
store the operating-system code and its
patches and a program' s exe cutable
code . Other resources describe the ap
pearance of a program 's windows, the
dialog boxes, menu contents, and possi
ble alert sounds. The resource fork is
accessed by a collection of Mac Toolbox
routines termed the Resource Manager .
The formats of certain resources (e .g.,
the window and sound resources) are
precisely defined . It' s possible to create
custom resources for special purposes
by using the Resource Manager .

A

What Is MacBinary, Anyway?
By now , you might be wondering how a
Mac handles a file download. Out of
that stream of bytes marching into the
serial port, how can it tell which bytes

go to a file's data fork, and which to the
resource fork? Mac terminal programs
use a MacBinary standard that supplies
this crucial information .
When a Mac file is uploaded to a BBS
or an on-line system, the terminal pro
gram supplies a 128-byte header inside
the first packet that is transmitted . This
header provides the actual filename (an
MS-DOS or Unix system can't deal with
lengthy Mac filenames, including em
bedded blanks), Finder attributes (i .e. ,
the f ile's creator and type, plus bits de
scribing certain file characteristics),
and the size of the file's two forks.
When a Mac terminal program
downloads the file, it strips this header
off, while using the information in it to
reconstruct the file. The terminal pro
gra m does this by copying the stated
number of bytes into the data fork and
then into the resource fork, setting the
file's type and creator, and finally re
nami ng the file.
When sending files to a PC, it' s im
portant to disable this feature in Mac
terminal programs. Otherwise, a Mac
Binary header gets tacked onto the front
of the file . Its presence will confound a
PC program trying to read the data .

A Matter of Type
0

n PCs and the NeXT Computer, a
file ' s contents are described by the
filename 's extension (e.g., . TXT is a
file containing ASCII text, .AI is an Il
lustrator file, and .DOC is a Word file).
On the Mac, the file system saves
extra information describing the file 's
creator (i .e., what Mac program made
the file) and its type (or contents) .
When you double-click on a data-file
icon on the Mac, the Mac OS uses the
creator information to determine what
program to start . The program uses the
file type information to deal with the
file's data .
These maneuvers by the Mac OS
spare you from figuring out what prois absent in the PC version of the pro
gram. Mac documents with locked ob
jects lose this characteristic if the file is
sent to the PC and back. Illustrator is a
graphics-intensive program that brings
out the best in a Mac : It performs faster
and better on a 16-MHz 68020-based Mac
II than on a 20-MHz 386-based Compaq.
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gram to use and how the programs deal
with the f ile . However, when you trans
port files from a PC , you can throw a
wrench in the works . That 's because a
Mac terminal program typically as
sumes a default creator (MacWrite) and
type (TEXT) when receiving foreign
data .
When receiving files from a PC , give
the Mac file a descriptive name (Auto
CAD file) or an extension (.DWG). This
will help you keep track of the fi le until
you need it . Next , start the desired pro
gram and try opening the file . If you can
open it, immediately save it into another
file so that the program writes the ap
propriate creator and type information

Tailoring the Data to Fit
What happens if you're not using Excel
or you're using a word processor other
than Word on the Mac? With some care,
you can still swap information . Some
data formats serve as a common ground
for data exchange. Be aware that you
might have to tinker with files to make
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along with the data .
Some programs look only for files of
a specific type . If your file is of the
wrong type, its name won't appear in
the program's Standard File dialog box.
To get the program to recognize the
file, you'll have to modify its type in
formation . A number of utilities let you
modify the file's type and creator. The
DiskTop desk accessory does this, and
you don't have to exit the program to fix
the file.
Some useful file types to know are
TEXT (the file contains ASCII text),
TIFF (the file has a TIFF image), EPSF
(it's a PostScript file), and EPSP (it's an
Encapsulated PostScript file) .
the data palatable to certain programs.
What follows are some useful data for
mats, along with some guidelines to help
you.
ASCII text is still the most reliable
means of moving bulk text across differ
ent machines. No, there is no fancy
continued

They Left out Features ....

We Left out the
The only thing missing ...
is the comma in the price . If you
look at the ch art o n t he right you
will see p rices ch arged by o ur com 
p et ition . All but one c o ntain a
comma. DesignCAD 3D sells for
$399.00. Period . No Comma !

(~()tltiJ.\!!

AutoCAD rei. 10

AutoCAO AEC $1,000.00 AutoShade $500.00

CADKEY3.12

Solids $995.00

In order to draw the comp lex pic
tures shown b elow it is d esira b le to
have t he following 3D fea tures :

• Interactive design with 3D
cursor
• Blending of surfaces
• Boolean operations such as
add , subtract, and
intersection
• Complex extrusions
• Cross sectioning
• Block scaling
• On screen shading
• Shaded output to printers and
plotters
All of these competitors left out one
or more of these desira b le features
in their standa rd p a ckage . They
didn 't forget the most horrible fea
ture- the comma .
DesignCAD 3D offers ALL the listed
features plus many more!
If DesignCAD 3D has the p ower to
create the 3D objects shown below .
imagine how it could help with your
design project!
DesignCAD 3D sells for $399. We left
outthecomma . Wedidn 'tthin k you
would mind!

IGES translator $1.995.00

Customer Suppon Libraries $1,000.00

VersaCAD Design 5.4
Source : Byte Mag azi ne

BYTE MAGAZINE SAYS•••
"At $399, DeslgnCAD 3D was the least
expensive package we ssw, yet it was
one of the more powerful...Don 't be
fooled by the remarkably low price, this
program can really perform."
·Mav 1989 oaoe Ita

Complete 3-Dimensional d esign fea 
tures make it easy for you to construct
realistic 3-D models. With full solid
object modeling capabilities you can
analyze your drawing to determine
the volume . surface area or even
center of gravity! DesignCAD 3-D even
permits you to check for interference
between objects! Aeronautical Engi
neers can now find the center of grav
ity for a new airplane design with a
couple of keystrokes. The Architect
can determine the surface area of a
roof for d ecking in a matter of minutes.
The Civil Engineer can calculate the
volume of a lake or dam in seconds.
The Mechanical Engineer will know for
sure if certa in parts fit together without
interference. The uses for DesignCAD
3-D are only limited by YOUR imagina
tion!

HOW DO I GET ONE?

PC MAGAZINE SAYS...
DesignCAD 3D, the latest feature
packed, low-cost CADD package from
American Small Business Computers,
delivers more bang per buck than any
ofIts low-cost compelllors and threat·
ens programs costing ten limes as
much. For a /ow-cost, self-contained
3D package... DesignCAD's range of
features steals the show. "

DesignCAD 3-D and DesignCAD 2D are
available from most retail computer
stores. or you may order directly from
us. If you have questions about which
program to p urchase please give us a
call. All you need to run DesignCAD
3-D is an IBM PC or compatible com
puter with 640 K RAM memory and a
hard disk. Both products support most
graphics c ards. printers. plotters and
digitizers. Free Information a nd a demo
disk are ava ilable by faxing (9 18) 82s
6359 or telep honing:

1-(918) 825-4844
American Small Business Computers • 327 South Mill Street • Pryor, OK 74361 U.S.A.
Circle 15 on Reader Service Can/

STRANGER IN A STRANGE LAND

Photo 2: Adobe Illustrator / . 9. 3 on a Mac II in the preview
mode. (File courtesy ofAdobe Systems)

Photo 3: The PostScript file from photo 2 on a Compaq
Deskpro 386120 running Adobe lllustrator /. 0 in the preview
mode. Note the absence ofthe measure and blend tools.

ITEMS DISCUSSED
Adobe Photoshop
Illustrator
Adobe Systems, Inc .
1585 Charleston Rd .
P.O. Box 7900
Mountain View, CA 94039
(800) 922-3623
(415) 961-4400
Inquiry 1146.
AutoCAD
Autodesk, Inc.
2320 Marinship Way
Sausalito, CA 94965
(800) 445-5415
Inquiry 1147.
ColorLab 100
Computer Presentations, Inc.
1117 Cypress St.
Cincinnati, OH 45206
(513) 281 -3222
Inquiry 1148.
DaynaNET
Dayna Communications
50 South Main St., Fifth Floor
Salt Lake City, UT 84144
(801) 531-0600
Inquiry 1149.
DiskTop
CE Software, Inc.
1854 Fuller Rd.
P.O. Box 65580
West Des Moines, lA 50265
(800) 523-7638
Inquiry 1150.
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FDHD (SuperDrive)
Apple Computer, Inc.
20525 Mariani Ave.
Cupertino, CA 95014
(800) 282-2732
(408) 996-1010
Inquiry 1151.

Net Ware
Net Ware for Macintosh
Novell, Inc.
122 East 1700 South
Provo, UT 84606
(801) 379-5900
Inquiry 1156.

JX-100
Sharp Electronics Corp .
Systems Division
Sharp Plaza
Mahwah , NJ 07430
(201) 529-9500
Inquiry 1152.

PageMaker
Aldus Corp.
411 First Ave. S, Suite 200
Seattle, WA 98104
(206) 622-5500
Inquiry 1157.

LapLink Mac III
Traveling Software, Inc.
18702 North Creek Pkwy.
Bothell , WA 98011
(800) 343-8080
(206) 483-8088
Inquiry 1153.
MacLink Plus/PC
MacLink Plus/Translators
DataViz, Inc .
35 Corporate Dr .
Trumbull, CT 0661 I
(203) 268-0030
Inquiry 1154.
MatchMaker
Micro Solutions Computer Products
132 West Lincoln Hwy.
DeKalb, IL 60115
(815) 756-3411
Inquiry 1155.

Spectrum/24 Series III
SuperMac Technology
485 Potrero Ave .
Sunnyvale, CA 94086
(408) 245-2202
Inquiry 1158.
Word
Word for Windows
Microsoft Corp.
1 Microsoft Way
Redmond, WA 98052
(800) 426-9400
(206) 882-8080
Inquiry 1159.
WordPerfect
WordPerfect Corp.
1555 North Technology Way
Orem, UT 84057
(800) 321-4566
(801) 225-5000
Inquiry 1160.

STRANGER IN A STRANGE LAND

Photo 4: An image scan on a Sharp-JX-100 scanner using
ColorLab 100 scanning software on a Compaq Deskpro
386120.

formatting information, but quite often
text transfers are done so that the receiv
ing computer can merge the text into one
document . You then add the typefaces,
style, and graphics to this combined doc
ument. Where and with what program
you finish the document doesn't matter:
It could be PageMaker on either ma
chine , Quark XPress on the Mac, or Ven
tura Publisher on the PC .
Also , tab-delimited text (i .e., ASCII
numbers separated by tab characters) is
useful for shipping tables of numbers .
For example, those Compaq numbers
mentioned at the start of this article can
be saved as a tab-delimited table, which
you send to a Mac. Cricket Graph can
read tabular data in this format and pro
duce a graph of the information in a mat
ter of minutes .
When moving files from the PC, re
member that its ASCII text files nor
mally end with a carriage return/linefeed
pair. On the Mac, text files end with just
carriage returns. So remember to strip or
add the linefeeds as you move raw text
from one machine to the other.
PostScript is a fairly reliable means of
exchanging graphics. Here at BYTE, we
have moved graphics between Unix sys
tems, PCs, and Macs using PostScript.
Since PostScript commands are text
based, you can use ASCII file capture to
move files around in a pinch .
However, Illustrator gets downright
cranky when you try to get it to read
PostScript files not made in Illustrator.
The same goes for Encapsulated Post
Script files : Some programs will read
them; others won't . Since there ' s no reli
able way to determine beforehand what
files cause problems, you'll just have to

Photo 5: The image in photo 4 was saved as a 24-bit TIFF file
and transported to a Mac fl. The image is being viewed with
Adobe Photoshop using a 24-bit color SuperMac video board.

experiment until you hit on a working
combination of programs and settings.
Or, stick with Illustrator exclusively.
TIFF was originally developed by Al
dus to transport bit-mapped images
across different computers . The specifi
cation is now in the public domain and is
maintained by a number of vendors. It's
also a reliable exchange medium. I've
scanned images on a PC using a Sharp
JX-100 scanner (see photo 4) and Com
puter Presentations ColorLab 100 soft
ware. I had ColorLab 100 save the im
ages as 24-bit TIFF files and then
transmitted the files to the Mac . On a
Mac II equipped with a SuperMac Tech
nology 24-bit color video board, the re
sults- created on a PC-can be spectacu
lar (see photo 5).
The biggest problem with TIFF files is
how well vendors implement the specifi
cation. Some programs handle only 1- or
8-bit TIFF files, so that a 4-bit TIFF file
(from a NeXT Computer) or a 24-bit
TIFF file (from either a Mac or a PC)
causes them to crash and burn.
Other potential problem areas in the
specification are data compression and
how the image is stored . In the latter
case, the Motorola processor organizes
its data in the reverse from how an Intel
processor handles data storage. This po
tential problem is dealt with by informa
tion in the TIFF file that describes its
data organization. A decent TIFF reader
can read this information and reorganize
the data as it accesses the file . Some pro
grams don't . As is the case with Post
Script, you'll have to experiment with
various programs to see what works .
Finally, check to see what formats
your target program can accept. Data

compatibility might be just a matter of
looking in the manual. For example,
many Mac spreadsheet programs can
read PC files saved in the SYLK format.
Word and Word for Windows can save
Rich Text Format files that describe the
document' s typeface and style informa
tion as text commands. These RTF files
can be read by WriteNow or Mac Write II
on the Mac, via filters .

Medium of Exchange
As you have seen, the Mac no longer
works in isolation from its PC and work
station counterparts. Programs are avail
able that let office workers use the same
set of keystrokes and mouse actions to do
the job, no matter what type of micro
computer they're using . Furthermore,
copying files back and forth is no longer
a nightmare. Instead , it's a convenient
way to move the information from one
user to the next. Even if you don ' t use
WordPerfect, Illustrator, PageMaker, or
the like, exchanging data is now more a
science than an art.
Macs and PCs give today's office the
best of both worlds. PCs can be used to
their best advantage, and so can Macs .
The ability to easily exchange informa
tion between the two creates a synergism
resulting in work that's better than any
thing done by a single type of computer.
Because information is easily shared
nowadays, the Mac isn 't a stranger in the
office. Rather , it is an important ally in
dealing with the Information Age. •
Tom Thompson is a BYTE senior editor at
large with a B.S. E. E. degree from Mem
phis State University. He can be reached
on BIX as "tom_ thompson . "
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32-BIT OS/2
Working with
the OS/2 2. 0 SDK
Martin Heller

s the next generation of
operating system for per
sonal computers, OS/2
.
2.0 has generated more
than its share of media at
tention. What I'd like to do here is to
strip away the hype and speculation and
get down to the bare facts . I am working
with the OS/2 2.0 Software Development
Kit (SDK). This is a $2600 product that
allows developers to use early
versions of the operating sys
tem and development tools to
prepare their applications.

A

Just the Facts, Ma'am
OS/2 2.0, a multitasking, sin
gle-user operating system for
PCs, is based on the Intel 386
and i486 CPUs. It builds on
the technologies found in ear
lier versions of OS/2 and in
Windows/386. OS/2 2.0 of
fers many features :
• linear or " flat" 32-bit
memory model
• paged virtual memory
• full use of the 386
instruction set
• support for existing
DOS and OS/2 1.2 16
bit applications
• multiple virtual DOS
machines (MVDMs)
• High Performance File
System (HPFS)
ILLUSTRATION : PAUL FISCH © 1990

•
•
•
•

extended file attributes
long filenames
greatly expanded system limits
support for Windows applications
through the SMK

C Programming Models
OS/2 2 .0 supports multiple program
ming models . Applications written for
the Presentation Manager and built with

the 32-bit tools have full access to the
PM ' s user interface and graphical pro
gramming services. These applications
will run only under OS/2 2.0 (although
you can build 16-bit versions from the
same sources to run under OS/2 1.2).
Character-mode applications don ' t
need to use the PM to get the advantages
of the flat 32-bit memory model. These
programs are written using the C run
time library facilities and
built with the 32-bit tools ;
they can also use the OS/2 2.0
application programming in
terface. Character-mode 32
bit applications (e .g., 32-bit
PM applications) will run
only under OS/2 2.0 . Again,
you can build 16-bit applica
tions from the same source
code- but if you use OS/2 2.0
APis , you will need to make
some adjustments so that they
will be compatible with the
OS/2 1.2 APis .
The 32-bit model paves the
way for a lot of Unix pro
grams that haven't yet been
ported to OS/2 . That ' s main
ly because Unix code as
sumes that pointers can look
anywhere in memory, where
as OS/2 l .x programs target
an architecture made up of
many small, protected seg
ments . OS/2 2 .0 eliminates
continued
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Listing 1: OS/2 J.x supports memory objects larger than 64K bytes, but not
very efficiently.
SEL sell, sel2;
PCH pab0bject1, pab0bject2;
USHORT offselector;
I • Method 1 - allocate two selectors *I
DosAllocSeg ( (USHORT) 0, &sell , SEG_ NONSHARED);
DosAllocSeg ((USHORT) 4096, &sel2, SEG_ NONSHARED);
pabObjectl • MAKEP(sell, 0);
pab0jbect2 • MAKLP(sel2, 0);
I • Code must use pab0jbect2 for memory references
above 64K bytes • I
I • Method 2 - use DosAllocHuge • I
DosGetHugeSh1ft (&usShlftCount);
offselector • 2 < < usShlftCount;
DosAllocHuge ( (USHORT) 1, (USHORT) 4096,
&sell, ( USHORT) 2, SEG_ NONSHARED) ;
pabObjectl • MAKEP(sell, 0);
pab0bject2 • MAKEP(sell + offselector, 0);

I•

Code can use pabObj ect1 and pabObj ect2 as above, or take
advantage of the arrangement of the huge selectors by using
pointers of the type:
pch • MAKEP (sell + offset > > 16, offset I 16)

•I

that architectural mismatch.
In addition to the new 32-bit character
mode and 32-bit PM application models,
OS/2 2.0 supports all OS/2 I .2, DOS,
and (with a conversion) Windows mod
els. Complicated? Yes. But for the user,
the result is an operating system that runs
existing applications with confidence.
Developers now need to choose their
models carefully, balancing portability,
performance, and development effort.
One strategy might be to write a I6-bit
PM application but include conditional
386 code that will run if the 386 instruc
tions are available. This approach gains
transparent portability between OS/2 1.2
and OS/2 2.0, but it doesn't take advan
tage of flat memory.
Another strategy is to write a PM ap
plication with conditional source code
for 16- and 32-bit versions . The result
here would be two separate executable
images generated from a single set of
sources. You can then choose the pro
gram file that is appropriate for your
computer when installing the applica
tion. This approach takes maximum ad
vantage of the new features of OS/2 2.0,
but the developer will have to maintain
complicated conditional code .
One "gotcha ": If you have existing
OS/2 programs written to the character
mode 16-bit API using OS/2 video ,
mouse, or keyboard functions, you will
have difficulty converting them to 32-bit
applications. The 16-bit video, mouse,
and keyboard functions have no 32-bit
analogs; you can either maintain these
16-bit applications as they are, rewrite
the unsupported API calls as C function
calls to convert to 32-bit character mode,
or rewrite heavily to convert to PM.
98
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Status of the SDK
The first release of the OS/2 2 .0 SDK had
a few problems. To begin with, the in
stallation procedure took over the whole
machine rather than coexisting with old
er versions of OS/2. The system was not
totally stable. It provided only the debug
ging kernels, and these were slow, occu
pied a lot of memory, and monopolized a
serial port. The on-line documentation
was incomplete; the printed documenta
tion consisted of a manual for the MEP
editor and an eight-page letter. A few
rather important things were broken; for
example, the system would refuse to in
stall if you had a numeric coprocessor in
your computer. There were only three
sample programs: one to demonstrate the
new semaphore A Pis , one to demonstrate
the new memory management APis , and
one to serve as a 32-bit PM application
template.
On the other hand, the system, toolkit,
samples, and virtual DOS support all
worked moderately well. Anyone who
was willing to dedicate a machine to the
OS/2 2.0 SDK was able to start develop
ing 32-bit applications .
As of this writing, the second release
of the OS/2 2.0 SDK is about to ship. It
should fix most of the problems of the
first release and include a LAN Manager
redirector, substantial printed documen
tation , complete help files, better
MVDMs, and a floppy disk boot option
(so that it can coexist with other versions
ofOS/2) .

OS/2 2.0's 32-bit API
The OS/2 2.0 kernel API is largely com
patible with the OS/2 1.2 kernel API.
The biggest difference is that OS/2 2.0
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allocates memory by object, not by seg
ment. This happens because the 2.0
memory manager uses demand-paged
virtual memory rather than segment
compaction and swapping . Another im
portant change has to do with sema
phores: The 32-bit semaphore functions
are completely incompatible with the 16
bit versions. There are minor changes in
some of the tasking functions, queues ,
and anonymous pipes .
Paged memory in OS/2 2.0 is similar
to that in Phar Lap's 386 1VMM DOS ex
tender , Berkeley Unix, and VAX/VMS .
The application asks for memory as
needed, and the system manages the
mapping of 4K-byte pages of memory to
and from disk. The fixed size of memory
pages simplifies allocation (compared to
the allocation for the variable size of seg
ments) but requires hardware support for
"page faults "-that is, the attempt to
read or write a page that is not currently
in memory. The 386 chip supports paged
virtual memory; the 286 chip does not.
OS/2 2.0 is unusual in the way that it
differentiates between allocation and
commitment of memory, and in the use
of guard pages . The new DosAllocMem
function in OS/2 2.0 replaces calls to
both DosAllocSeg and DosAllocHuge
and allows control of memory commit
ment- independent of memory alloca
tion. The new DosSetMem function can
selectively commit memory and change
the access type of committed pages of
memory. There are four access types:
read , write, execute, and guard page .
The guard page access type causes an ex
ception to be raised in a process that at
tempts to access the memory. An excep
tion handler could respond to the guard
page signal by committing more pages.
Under OS/2 1.2, you could allocate a
large memory area by using multiple se
lectors or by using DosAllocHuge (see
listing 1); either way , using multiple seg
ments is inefficient . Under 2.0, you sim
ply allocate a single memory object by
typing the following:
PCH pabObject;
DosAllocMem ( &pabObj ect , ( ULONG)
69632, PAG_COMMIT I PAG_READ I
PAG_WRITE ) i
This gain in simplicity comes at a cost.
In OS/2 l .x, you can find common mem
ory allocation errors by relying on the
protection mechanisms- but in OS /2
2.0, protection violations are raised only
when the program addresses an invalid
4K-byte page. You may want to keep a
copy ofOS/2 1.2 for debugging purposes
even after you have switched to OS/2 2 .0

PROGRAMMING 32-BIT OS/2

for your day-to-day development.
Note that in the example of DosAlloc
Mem I used the PAG_COMMIT flag to com
mit all the memory allocated . To allo
cate sparse memory, you would leave out
the PAG_COMMIT flag and change the ac
cess of selected pieces of the allocated
object with DosSetMem. You can decom
mit memory in the same manner. For ex
ample, you may want to allocate and fill
a large memory buffer for print spooling
and then decommit pages once you have
printed the contents.
Another effect of the change from seg
ment-based memory management to ob
ject-based memory management is the
need to modify device drivers . In prac
tice, you must revise base device drivers
(e.g., disk drivers) to use 32-bit DevHlps
(operating system services made avail
able to drivers) , but mouse drivers from
OS/2 1.2 should work properly. Screen
drivers from version 1.2 will most likely
work under version 2.0, but they won't
support EGA or VGA graphics in virtual
DOS machines until you update them. It
should not take long for you to update
sc reen drivers for OS/2 2.0. Printer
drivers from OS/2 1.2 may or may not
work in version 2.0 , depending on how
they do their memory management.

Semaphores
Semaphores are system "flags" used to
coordinate multiple tasks. There were
several problems with the design of
semaphores in OS/2 I.x . Many of the
problems in OS/2 1.x occurred because a
single type of semaphore was being used
for multiple purposes . The 32-bit sema
phore functions in OS/2 2.0 use a differ
ent design that should solve these prob
lems, although the 16-bit semaphore
functions are unchanged for compatibil
ity. In addition to the new semaphore
APis , the total number of system sema
phores was increased greatly, to 64
shared plus 64 private per process. OS/2
2.0 has three separate types of system
semaphores: mutual exclusion (mutex),
event, and multiple wait .
Mutex semaphores are designed to be
used by several threads within a process,
or by several processes, to protect access
to a critical region . A typical use would
be to prevent more than one thread at a
time from updating a file on disk . Only
one thread at a time can own a mutex
semaphore . The OS/ 2 kernel blocks
threads that are waiting for an owned
mutex semaphore and queues multiple
requests for a single semaphore. This
grants ownership on a first-come , first
served basis.
Event semaphores have two states: re-

Mutex
semaphores are
designed to
protect access to
a critical region.

set and posted . They provide a signaling
mechanism among threads or among
several processes. You might typically
use them to manage shared memory :
Process 1 writes into the shared region
and then uses a signal semaphore so that
processes 2 and 3 qm proceed to access
the shared data . A little thought will con
vince you that what is fail-safe behavior
for an event semaphore is unsafe for a
mutex semaphore, and vice .versa.
Multiple-wait semaphores are de
signed to allow a thread to wait on sev
eral mutex or event semaphores at once
(although all the semaphores in the
multiple wait must be of the same type).
A typical use would be a thread that re
quires access to several shared regions of
memory at once. By using a multiple
wait semaphore, the thread can block
until the system has gathered ownership
of all the regions. The thread can then
proceed to process the data, while being
assured that the critical resource is pro
tected from all other th reads.
The multiple-wait mechanism is im
portant because it avoids deadlock situa
tions. Suppose, for instance, that a mul 
tiprocess transaction-processing system
needs simultaneous access to both the
debit and credit ledgers. Transaction A
may gain access to the debit ledger, while
transaction B gains access to the credit
ledger. Neither tra nsaction will be able
to complete, and neither will yield . How
ever , if you use multiple-wait sema
phores, and the transactions block until
both ledgers are available, each transac
tion can proceed in turn .

Threads and Processes
The OS/2 2.0 DosCreateThread is more
convenient than its 1.2 counterpart. To
begin with, you can now pass a single
doubleword argument to the thread
which can be the address of an argument
list. You can start the thread in either the
active or the suspended state. Best of all,
the system automatically allocates stack
for the thread .

The automatic stack allocation is not
initially committed beyond the first 4K
byte page, so the application can ask for a
large stack without a performance penal
ty. When the stack grows down to the
guard page, the system will automati
cally create more stack space by commit
ting the guard page and moving it down.
A few other minor problems have been
cleared up . A new error code to Dos
KillProcess, "Process is Zombie," re
flects the situation of a process that is
dead but hasn't been reaped by its parent.
And a new function, DosWaitThread,
allows one thread to wait for another
to die.

Queues and Anonymous Pipes
The 32-bit queues in OS/2 2.0 look very
similar to 16-bit queues- at least on the
functional level. However, the system re
sources that they create are not the same.
32-bit queues are completely incompati
ble with 16-bit queues. You cannot read
or write 32-bit queues with 16-bit func
tions, nor 16-bit queues with 32-bit func
tions. In practice, this is not likely to be a
severe restriction, since you could write a
32-bit " bridge" task that could connect a
given 32-bit queue to a 16-bit queue.
The OS/2 1.2 function DosMakePipe
is called DosCreatePipe in version 2.0.
These two functions do the same thing.
The 64K-byte restriction on the advisory
size is removed in the 32-bit version; this
can be a benefit if you really need to
create a large pipe (e .g ., if you want to
pipe a fast stream of real -time data into a
process to analyze and save the data). In
this case, you wouldn't want the real
time process to block just because a pipe
filled up, because that would mean los
ing data .

MVDMs
One of the major enhancements in OS/2
2.0 is support for MVDMs. An MVDM
tries to make a user's transition from
DOS to OS/2 relatively painless : It sup
ports major DOS applications, protects
the system from the cavalier way DOS
programs sometimes act, and provides
performance that is as good as or better
than that of DOS.
DOS programs typically assume that
they are all alone in your computer and
can use whatever resources they can
fi nd . For instance , a DOS program will
typically look at the ROM data area to
determine the computer's configuration
and then stuff bytes directly into video
memory to write on the screen. DOS pro
grams don't have to worry about refresh
ing their displays on demand - they
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assume that nothing can overwrite their
displays .
The screen is not the only system re
source that OS/2 programs need to share .
They also need to share the mouse, key
board , CPU, and peripherals such as
printers and floppy disk drives . The key
board polling issue can be serious; how
ever, the MVDM code detects keyboard
idle loops (on interrupt 28) and reduces
the idle application's CPU time by a
user-adjustable amount. Applications
can help by explicitly yielding the CPU
during their idle loop ; this is done by an
INT 2F with 1680H loaded into the AX
register. (The same "yield " mechanism
can help applications that are running
under Windows 3.0.)
The "sharing " problem was partially
solved in OS/2 1.2- but only for a single
DOS box running in real mode in the ac
tual lower 640K bytes of RAM . Under
OS/2 1.2, a DOS application would have
access to perhaps 5IOK bytes of RAM ,
and no EMS or Extended Memory Speci
fication (XMS) memory. With OS/2 2.0,
each MVDM- running in the 386 chip's
virtual 8086 (V86) mode- has over
600K bytes of RAM available to it, as
well as XMS and EMS memory. Even
memory-hungry CAD and database pro
grams that couldn't start in the OS/2 1.2
DOS box run well in the MVDM .

Is the MVDM a Better DOS
Than DOS?
There is a friendly rivalry between the
DOS and OS/2 groups at Microsoft- and
one of the taunts that's tossed over the
schoolyard fence is that OS/2's MVDM
is a better DOS than DOS. In terms of the
amount of RAM available to an applica
tion, MVDM can actually be better than
DOS. In terms of performance , it may
not be as good .
You really can ' t expect a computer
that is running multiple DOS and OS/2
sessions to run any individual session as
quickly as it could if that session was by
itself in the machine. There is a certain
amount of overhead from the virtual de
vice drivers, some more from the OS/2
kernel , and more yet from the time-slic
ing that is done to support multiple ses
sions .
Yet, in special circumstances, a few
DOS applications will run better under
MVDM than under DOS. If DOS appli
cations are constrained by memory
under DOS and tend to be disk-bound,
the increased memory available with
MVDM and the increased disk speed that
HPFS supplies can actually allow them
to run better under OS/2 2.0.
On the other hand, the keyboard and
100
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There
is a friendly rivalry
between the DOS
and OS/2 groups
at Microsoft.

mouse response in an MVDM is not as
smooth as under DOS. You can run VGA
arcade games in an MVDM, but the
mouse may be jerky and the screen might
show occasional hash . (But you didn't
want OS/2 for shoot-em-ups, did you?)

How They Do It
The 386 chip's V86 mode traps sensitive
instructions and 110 attempts. Using a
lookup table called the 110 permission
map, the CPU can tell if the current task
is allowed to use a given peripheral di
rectly or whether the 110 attempt needs
to be passed to a virtual device driver.
The CPU redirects some instructions to
software that maps, or "virtualizes,"
them. These include instructions to turn
interrupts on and off, to push and pop the
state flags, and to use and respond to
software interrupts.
Under OS/2 l.x, the space in the DOS
box was limited because the DOS kernel
and all device drivers had to go into real
memory. In V86 environments under
DOS (e.g., Desqview). both DOS and
the environment take up space. This
leaves even less room for applications. In
OS/2 2.0's MVDM architecture, there is
no need to use real mode at all- the OS/2
kernel, file system, and device drivers
all run in protected mode. As many as 16
MVDMs can run as if they each had
640K bytes of low memory, 32 M8 of
EMS memory, and XMS memory. Of
course, much of this "memory" may
turn out to be disk space- but OS/2 2 .0
handles the overcommitment by using its
demand-paging mechanism.
MVDMs can run in text windows on
the PM screen, in the background as an
icon , or on a full screen. They have full
access to HPFS files (except for long file
names) and have cut-and-paste facilities :
You can copy screen text and graphics
from a DOS application to the PM clip
board and then paste text into the DOS
program. The MVDM emulates DOS
4 .0; it supports serial communications at
up to 9600 bps without losing characters .
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The High Performance File System
HPFS was introduced in OS/2 1.2 and
OS/2 Lan Manager. OS/2 2.0 continues
to support HPFS but uses 32-bit assem
bly code for its implementation, as op
posed to the 16-bit C code that OS/2 1.2
uses.
HPFS is considerably more robust
than the file allocation table (FAT) sys
tem that DOS (and OS/2) use. HPFS im
plements long mixed -case filenames
with embedded blanks and multiple " ."
characters, extended file attributes, and
several features to increase file access
speed, reduce disk fragmentation, and
ensure that files are not lost.
Long filenames can make it much eas
ier for users to identify file contents .
Likewise, extended attributes can make
it easier for programs to identify their
data files .
HPFS gains performance by using so
phisticated disk data structures, multiple
level s of caching, asynchronous read
ahead and write-behind, and strategic
file allocation algorithms.

HPFS Implementation Details
When HPFS allocates a file, the data im
mediately follows the file control struc
ture . This cuts down on unnecessary
head motion. Data space is pre-allocated
to reduce the amount of updating needed
when writing the file. HPFS allocates si
multaneously open files apart from each
other on the disk, reducing the probabil
ity of their data areas interleaving. HPFS
deals with the disk in sectors (generally
512 bytes) as opposed to the clusters
(generally 2048 bytes or four sectors)
that the FAT file system uses . Allocating
sectors reduces wasted space on the
disk-a significant problem when there
are many small files.
HPFS organizes the disk using a 8 +
tree approach. This approach guarantees
that a file will be found in three seeks to
the disk . The root of the tree is the super
block, which points to the spare block
and the root FNODE. All the directories
and files on a disk partition depend on
the root FNODE. Directory FNODEs are
the branches of the tree; file FNODEs
are the leaves. Directory FNODEs can
point to other directory FNODEs or to
file FNODEs; file FNODEs point to the
file allocation information.
The 8 + trees are inherently efficient
structures. On any given level of tree ,
either all entries have down pointers or
none do; this simplifies the algorithms
for searching. Tree traversal to any given
file takes on the order of the log of the
total number of files. For 13-character
continued
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filenames, a single-level tree can handle
45 entries, a two-level tree just under
2000 entries, and a three-level tree al
most 80,000 entries .
HPFS uses three separate cache areas :
one for disk sectors, one for directories,
and one for paths. The disk sector cache,
whose size is controlled by the -C: xx
option to the IFS command in CON
FIG.SYS , allocates up to 1000 blocks of
2K bytes each; it uses a least-recently
used algorithm . The directory cache
block holds directory entries; this speeds
file accesses within a directory . Path
caching employs a " directory lookaside"
algorithm to speed up multidirectory
searching .
HPFS disk access is faster than FAT
access in almost all cases. It may take a
little more time to open a file, and the
improvement on random reads may be in
significant. But file creation and deletion
are much faster under HPFS. Sequential
reads and both sequential and random
writes are anywhere from 20 percent to
30 percent faster.
When the HPFS system starts, it auto
matically check s each HPFS partition
for integrity, repairs the tree , and recov
ers lost files if necessary. The repair pro
cess is aided by signatures on disk data
structures , duplication of filenames in
the FNODEs , and "hot fixing " of the
tree. HPFS doesn't support the Norton
Utilities- but it doesn't really need it.

The TrueType Saga
Desktop publishers have been asking for
high-quality scalable printer and screen
fonts for DOS, Windows, and OS/2. The
current technology in Windows requires
bit-mapped screen fonts- a less-than
ideal situation. What is really needed is a
unified imaging method- or rasterizer
that works fast enough to be used on
screen and well enough to be used on
high-quality laser printers .
The two major candidate technologies
for this role are Adobe's Type Manager
and Apple ' s TrueType. While IBM has
licensed ATM, Microsoft has licensed
TrueType- leading to market confusion.
Nevertheless , TrueType is scheduled to
ship in Windows 3. 1, OS/2 2.0, and
Macintosh System 7.0 . Trueimage, an
embedded printer implementation of
TrueType , is also in the work s. How
ever, it is not clear which printer manu
facturers (besides Apple) will actually
ship Truelmage printers .
Adobe designed its fonts with Bezier
curves and "hints" for drawing small
point sizes without losing the character
of the outlines. True Type fonts have qua
dratic B-splines . The practical differ102
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D esktop
publishers have been
asking for high-quality
scalable printer
and screen fonts.
ence between the two types of curves is
that Bezier outlines require fewer points
for definition but more CPU time for ras
terizing ; B-spline outlines need more
points for definition- making the out
line files bigger- but rasterize more
quickly. Apple benchmarks imply that
True Type may have a speed advantage of
a factor of 2 over Adobe' s technology,
but at a cost of a 25 percent enlargement
in the font outline files .
Part of why TrueType appeals to im
plementers is that it is a full type descrip
tion language. A TrueType font file con
tains the TrueType code to draw each
letter in the font. To display the letter A,
the rasterizer interprets the TrueType
code for the letter A.
But what about the installed base?
TrueType will coexist with Hewlett 
Packard, Bitstream, and Adobe fonts;
with most current word processing soft
ware; and with existing printers. Most of
the major DOS word processors will li
cense it; Windows and OS/2 will include
it; and all the major digital-type found
ries have announced support for it. A
True Type font cartridge will be available
for HP LaserJet printers , and you'll be
able to download TrueType to existing
PostScript printers .
On the other hand , TrueType may not
really be necessary now that the Micro
soft-Apple alliance has forced Adobe
into opening up the PostScript specifica
tions . And while TrueType's speed and
quality appear to be superior to Adobe 's
Type 1 PostScript and Type Manager
technology , Adobe's fonts are good
enough for all practical purposes.

The 32-bit Toolkit
Experienced PM developers will find
that they can convert their PM applica
tions to 32-bit PM with very little effort.
Generally, applications that follow the
guidelines for the use of integer types
(e.g., USHORT rather than int) convert
almost automatically. You can debug
converted applications fairly mechani
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cally-you run the applicat ion until it
faults, fix the line in error, rebuild, and
continue testing .
In OS/2 2.0, the familiar Compile and
Link (CL), Macro Assembler (MASM),
and related compilation tools have been
replaced with C L3 86 , MASM 386 ,
LINK386, and CV386; obviously , you
don't want a name conflict between your
16-bit tools and your 32-bit tools. The
compiler apparentl y bra nches from
Microsoft C Compiler 5.2; the tools are
intermediate between Microsoft C Com
piler 5.1 and 6 .0 , with the re qui red
changes for 32-bit code .
However, RC , NMAK E, LIB , ICON
EDIT, FONTEDIT , DLGBOX, IPFC ,
MEP, and H2I NC have not been re
named . Some tools (e.g ., LINK386) are
backward compatible with OS/2 1.2;
others (e.g ., RC) aren't. RC, in particu
lar, now e,cists in versions for OS/2 2.0,
OS/2 1.2, Windows 3.0, and Windows
2.1; developers need to be careful to use
the correct version for the target being
built.

The System Migration Kit
Until recently , OS/2 has su ffered badly
from a lack of true PM applications. At
the same time, Windows has attracted
hundreds of applications . Microsoft 's
System Migration Kit (SMK)- like Mi
crografx 's Mirrors- is intended to allow
developers to port "clean" Windows ap
plications to OS/2 PM .
By " clean, " I mean code that runs
correctly in protected mode . Most Win
dows developers have clean code simply
to support Windows 3.0; it shouldn 't be
much of an effort to relink these applica
tions to the SMK libraries. Voihi! A PM
application.
The SMK won 't take Windows appli
cations to 32-bit code- Microsoft sug
gests using the SMK as a stopgap to help
ship 16-bit PM applications while work
ing on 32-bit PM versions. If you build
applications with the SMK , they will run
under OS/2 1.2 and OS/2 2.0 .
But an even easier a lternat ive will
exist for OS/2 2.x users : Microsoft plans
to release a binary-compatibility layer
for OS/2 2.0 or 2. 1 that will allow Win
dows executables to run under PM . This
layer will not be available for OS/2 1.2.
The dynamic link libraries for Windows
binary compatibility will be another en
hancement available only in OS/2 2.x.

Final Testimony
You could certainly fault Microsoft and
IBM for setting the price of the SDK so
high . $2600 is more tha n most small
continued
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developers can afford to pay for an early
look at OS/2 2. 0. On the other hand , it is
understandable that Microsoft and IBM
would want to limit the distribution of al
pha-level code to a relatively small group
of developers- for support reasons, as
well as to minimize the impact of design
changes during the development of the
system.
Still, the OS/2 2.0 SDK seems to be
coming along well . Compared to the
OS/2 1.0 SDK and the Windows 1.0 SDK
at similar points in their development,
the OS/2 2.0 SDK has more of the pro
jected features already implemented ,
and fewer ways to crash. Once OS/2 2 .0
stabilizes a bit more, I'll try to find de
vice drivers that will give it the same
1024- by 768-pixel screen resolution that
I have in Windows and OS/2 1.2. Then
I'll try to get drivers for my CD-ROM
drive and printers.
Once I've got all that installed, the
only reasons I would boot DOS would be
to run extended-DOS programs with no
OS/2 2.0 equivalent; to run Windows
programs that haven't yet been converted
to PM; and to do final compatibility tests
of software that is targeted for DOS or
Windows. The only reasons I would boot
OS/2 1.2 would be to debug subtle mem
ory-access problems and to do final com
patibility tests of software targeted for
16-bit OS/2.
In short, I fully expect OS/2 2.0 to be
my standard operating system by 1991 ,
and I expect many other software devel
opers to make the same choice. I also ex
pect many Unix, CMS , VMS, and MVS
developers to start thinking about OS/2
ports to their software once a moderately
priced OS/2 2.0 toolkit is available.
It will be some time before most users
replace DOS with OS/2, simply because
of the huge installed base of 8088- and
286-based PCs. But I expect that the
shipment of OS/2 2.0 late this year, and
the perpetual trend toward faster com
puters with more storage for less money ,
will help that transition happen by the
mid- 1990s.
The bad news is that until the DOS-to
OS/2 transition is complete, PC software
developers will have to deal with the
complexities of developing for DOS , ex
tended DOS, Windows , 16-bit OS/2, 32
bit OS/2, and Unix . The good news is
that developers will be able to do over 90
percent of that work on an OS/2 2.x
platform. •
Martin Heller (Andover , MA) develops
software and writes about technical com
puter applications. He can be reached on
BIX as "mheller. "
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MULTIMEDIA:
DVIARRIVES
The promise ofDVI is becoming realized with commercial products
by IBM, Intel, and third-party developers
Greg Loveria and Don Kinstler

IT

he Mayans flourished for
more than 1000 years on
the Yucatan Peninsula in
Mexico before their cul
ture crumbled in the sixteenth century. Now, thanks to Digital
Video Interactive (DVI) technology and
New York City's Bank Street College,
the Mayan civilization can return to life
with a single keystroke .
Bank Street College's CDROM program, called the Pa
lenque Museum DVI applica
tion, provides just one ex
ample of how DVI is being
developed today: in this case,
for surrogate travel. For ex
ample, if you select the Paten
que application's Rain Forest
Room icon, the exotic flora
and fauna of the Yucatan Pen
insula move across your VGA
screen. If you click on an ant
icon (appropriately located on
a tree's leaf), you'll see a 30
second video and audio expla
nation of leaf-cutting ants at
work.
Other sequences take you
up the steps of a Mayan ruin.
From there, you can look 360
degrees around, up, or down,
just as if you were actually
there.
While some computer vet
erans scoff at the publicity
that currently surrounds mul
ILLUSTRATION : ROBIN JAREAUX © 1990

timedia, the melding of digital video and
audio is producing concrete results for
many areas (e.g., armchair travel, edu
cation, industrial training, and business
presentations). According to Kathy Wil
son, the Palenque project's director, a
consumer version of the application will
be available in the second quarter of next
year.
Bank Street College is also working

with the Metropolitan Museum of Art
and the Chicago Art Institute to develop
similar applications for the fine arts. The
first implementations of these art data
bases will appear in interactive touch
screen kiosks for museum visitors.
The kiosks will use a combination of
DVI technology, videodisk players,
Targa boards, and hard disks . These ap
plications may later be ported down to
consumer DVI software re
leases on CD-ROM .

R&D Roots
While IBM, Intel, and others
champion DV I , there are
other technologies for meld
ing digital sight and sound
(see "The Four Multimedia
Gospels, " February BYTE) .
Proponents of other plat 
forms, including those of the
Amiga and the Macintosh,
believe that those approaches
may better exploit the multi
media market.
Nevertheless, DVI's roots
are firmly established. They
reach back to 1982 when RCA
and General Electric engi
neers began their R&D ef
forts. Intel announced its
commitment to the technol
ogy in 1987.
DVI technology is now
owned by Intel and is under
continued
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set, a primary component of the Intel and
IBM boards, digitally compresses and
expands full-motion video and audio
files (sometimes called data streams) in
real time . This ability to compress,
store, and expand video signals in real
time, with full-motion playback, con
tributes to the commercial promise of
DVI.
Two main chips make up the i750 chip
set : the 82750PA Pixel Processor (run
ning at 12 .5 million instructions per sec
ond) and the 82750DA Output Display
Processor. The ODP chip can display
digital video at varying resolutions of
from 256 by 200 pixels to 1024 by 512
pixels , in 8-, 9-, or 16-bit colors . (At
press time, the vendors were developing
24-bit color.) The technology can display
full motion, digital-image output with a
multitude of special effects (e.g . ,
shrink, mirror, and wrap) because the
i750 chip set's microcode can be repro
grammed at full operation speeds .

Blending Digital and Analog

Photo I : With Bank Street College's Palenque Museum DVI application,
surrogate travelers can climb Mayan ruins and view a 360-degree panorama
as the compressed digital image is unwrapped in realtime.
the control of its Princeton Operation Di
vision. Commercial DVI products are a
blend of lntei /IBM add-in boards, soft
ware, system products , and third-party
software.
The first of IBM 's commercial DVI
products include two ActionMedia 750
boards for Micro Channel architecture
machines . The $1995 "delivery" board
di sp lays DVI-compressed video and
audio data files from CO-ROMs, optical
disk s, or standard hard disk drives. A
$2150 "capture" board enables users to
produce digitized audio and video. Both
products were announced last February
and began shipping last spring. Intel dis
tributes the ActionMedia board for In
dustry Standard Architecture (ISA)- bus
computers.
After their joint-venture announce
ment earl y last year, Intel and IBM's
first priority was to scale down the un
wieldy seven-board DVI developer's
platform to a two-board end-user ver
sion, aimed at training, point-of-sale,
and desktop computer applications .
DVI merges TV and computer tech
nologies that enable VGA-equipped com
puters to display full -motion video sig
106
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nals. The American TV format , NTSC ,
transmits and displays video signal s
on our TVs at 30 frames per second .
Frames move in rapid succession at a
512-pixel (horizontal) by 482-pixel (ver
tical) resolution . Each frame of NTSC
video can display as many as 16 million
colors . By comparison, the standard
VGA output from a PS/2-class machine
can display only 16 colors at 640- by 480
pixel resolution , or 256 colors in 320- by
200-pixel mode.
To produce portions of the Palenque
application , a photographic slide of ac
tual ruins was shot with a 13-i nch fish
eye lens, producing a distorted circular
image. The sl ide was then input to the
computer with a color scanner and con
ve rted to a DVI-encoded graphic . The
resu lting si ngle frame of DVI is un 
wrapped mathematically in real time as
the user looks around the panorama (see
photo 1) .
A single color frame of NTSC video
requires from 500K bytes to 2 megabytes
as a computer data image file . One sec
ond's worth of full -motion video data
(30 NTSC frames) can be as large as 60
MB . Intel's i750 video processing chip
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Working in conjunction with an existing
640- by 480-pi xel by 16-color VGA dis
pl ay adapter, the ActionMedia 750
boards blend 16-mi llion-color digital
video with the VGA analog output. In
tel 's ISA delivery board connects to
the VGA card via the VGA feature bus .
IBM 's PS/2 version mixes digital video
through the Micro Channel bus to the
VGA circuitry on the PS/2 motherboard .
You can then merge the digital video out
put within a DVI application using the
analog VGA output for generating graph
ical overlays (e.g., icons or text) on or in
the DVI video window. Since all the
video generated is digi tal, you can move,
shrink , stretch, and position the DVI
window anywhere on the VGA screen.
The delivery board requires that you
input video data in the DVI encoded for
mat from an existing software file origi
nating from a hard disk drive, a CD
ROM , or other optical storage device .
This provides finite frame-accurate dis
play control over each frame of the com
pressed video and audio data. DVI appli 
cation programs let you search and dis
play video pictures in the same way that
you would manipulate a database . Like
DOS , DVI can converse with a computer
like a hardware/software operating sys
tem, but in the digital video dialect of
DVI.
According to Intel, the motion-video
file compression and decompression ra
tio is almost 160 to I . That is, a com
pressed 4.5 K-byte, single-motion frame
of video/audio information can be ex
panded for viewing on the fly, back to its

SLIDE CONVERSION COURTESY OF IMAGE CENTER
PHOTOGRAPHY COURTESY OF BANK STREET COLLEGE AND ANDERSON CONSULTING © 1990
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original file size of 720K bytes. This
allows a typical CD-ROM disk to store 72
minutes of DVI-compressed motion vid
eo and stereo audio information. (The
same CD-ROM disk could store only 28
seconds' worth of uncompressed data.)
However, CD-ROM access speeds are
slower than hard disk data-retrieval
speeds (approximately I second versus
20 milliseconds, respectively). DVI's
4.5K-byte compressed frame files can be
streamed off the CD-ROM fast enough
for real-time decompression and display.

Saving Changes
In addition to motion video, the DVI for
mat can compress big collections of still
images (e .g . , photographs or artwork).
Resolution and antialiasing (often re
ferred to as the jaggies) for still images
is more critical than for motion video.
Therefore, DVI compression ratios are
generally only 25 to I for stills (versus
the 160 to I possible for moving pic
tures).
This noticeable difference in compres
sion ratios is due to the way DVI stores
full-motion images. In several succes
sive frames of motion video, very little of
the picture may change from one frame
to the next. Since storing all this redun
dant information over and over serves no
purpose, the DVI system only stores the
changes in each successive frame to keep
the video file size to a minimum. For ex
ample, the DVI system would update a
dancer twirling onstage but would not
update the motionless stage background.
The DVI system is smart enough to know
when the scene has changed too radically
for this method to work (e.g. , panning
the camera) and will store another "ref
erence frame" from which successive
mini-frames can again be interpolated.
Another phenomenon that helps to re
duce motion-video file size is the human
eye's inability to focus accurately on a
moving object's edges (versus the focus
ing ease and closer scrutiny of viewing a
still image). Because of this, antialiasing
requirements can be lower for motion
video than for still frames . Combined
with the motion compensation tech 
nique-and other algorithms like it
these algorithms allow the huge com
pression ratios possible under DVI.
At present, DVI motion video has
around 200 lines of resolution, which is
less than VCR quality. Users who re
quire higher DVI quality can use Produc
tion Level Video (PLY), which is VCR
quality. For PLV quality, you must send
your audio/video master tape to Intel's
DVI/PLV production service, where a
powerful mainframe compression sys-

Photo 2: Anderson Consulting 's DVI-based medical application trains medical
workers about the effects ofprescription drugs on the heart. If a technician
encounters an unfamiliar medical term, a click on an icon displays information
about the subject.
tern generates DVI files . The PLY ser
vice creates CD-ROM masters used for
duplicating application disks for mass
distribution. The average cost for PLV
service is about $250 per running minute
of final videotape. Both the PLV and
Real Time Video (RTV) lose some fo
cus, and colors tend to smear somewhat
during playback.
As high-definition TV looms on the
horizon, Intel 's goal is to have RTV meet
near-TV standards and PLV to meet TV
quality levels (512 scan lines) or even
HDTV quality by 1992 . HDTV offers
resolutions of 1050 lines (consumer
grade) or 1125 lines (broadcast produc
tion equipment). Since DVI is digital ,
you can theoretically scale it to almost
any resolution factor. Some observers
believe that HDTV screens may well be
lurking behind present-day VGA moni
tors, with technologies like DVI evolving
to leapfrog HDTV's line resolutions .
Standards committees, such as the
Moving Pictures Expert Group, coordi
nate and implement video standards.
One MPEG member mentioned that the
group is targeting video compression/de
compression quality levels to exceed the
current resolution of motion picture
film-around 4000 lines . Instead of re
ceiving two to three large reels of 35mm
motion picture film, movie theaters
would be able to receive the latest box

office hit from Hollywood on a DVI en
coded CD-ROM.
As communities meld existing tele
phone networks to fiber-optic links,
cable companies will broadcast com
pressed video data. Instead of visiting
the local video store, you'll download
your choice of movie titles over the fiber
optic network.

Commercial and Educational
DVI Applications
In addition to the Palenque tour, many
other commercial and educational DVI
applications are out. Applied Optical
Media Corp.'s truck-driving safety sim
ulation consists of an enclosed truck cab
kiosk with a brake pedal , steering wheel,
accelerator, and dashboard controls. Stu
dents face various DVI-based driving se
quences similar to what they might see
from the cab of an 18-wheeler, including
full-motion video running in rearview
side mirrors . AOMC is scheduled to ship
about 27 of the simulations by 1991. In
terestingly, the DVI boards in last year's
simulations cost $9500, while the DVI
technology going into the 1990 units
costs just $2500. This is a price reduction
of more than two-thirds in 12 months .
AOMC's Photobase and MediaSource
disks are databases containing over 2000
DVI format images on CD-ROM. These
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Some of our recent awards.

"8/ackship 386XS-16 . . . High-speed,
excellent price, and great expandability.
This system is one of the best bargains
in the round-up. "
PC World, August 1990
"Of our seven conte11ders, the
8/ackship 486-25 earned the top value."
InfoWorld. March 12, 1990
"With its winning combination of
quality off-the-shelf parts, the 8/ackship
386-33 offers solid performance at an
affordable price. "
PC Magazine, February 13, 1990
"8/acksllip 386125: Reliability at a
Good Price ... the only machine tested
that was entirely trouble-free."
PC World, August 1989
"The 8/ackship 386-33 offers low price
33-MHz performance . .. we rate it a
very good value."
lnfoWorld, July 1989
We

ha~·e

a complete range of 286 to
systems. Make Blackship your
single source for all your system and
networking needs.
~86

_..a&_. BLACKSHIP

~COMPUTER SYSTEMS

Call Toll-Free

1-800-877-6249
4031 Clipper Court • Fremont, CA 94538
Tel : 4 15-770-9300 • Fax : 415 -770-8674
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MULTIMEDIA : DVI ARRIVES

optical disks provide multimedia re 
source material for DVI developers .
Photobase's 512- by 480-pixel resolution
images are categorized by photo-term
topics, by photo ID numbers , or by a hy
pertext search feature called Lateral
Browse . Both Photobase and Media
Source incorporate file format image
conversions to paint packages (e.g ., Lu
mena from Time Art) and are accessed
from pull -down menu s . The Media 
Source disk includes digitized sound ef
fects and background music for use in
constructing actual TV -style program
presentations. The Uniphoto Picture
Agency of Washington, D.C . , distributes
Photobase images .
Orleans, also from AOMC , is a visual
database that manipulates high-quality
still images in DVI format. It targets real
estate brokers who wish to show homes
to prospective buyers . Buyers may click
on different portions of the home to show
explicit views of individual rooms or of
the surrounding landscape .

Business Applications
Bethlehem Steel's DVI training applica
tion shows machine operators the com
plex workings of a steel mill. A graphical
layout , which details the complete steel
ma nufacturing procedure, shows ma 
chine icons at their positions in the
manufacturing process. Selecting a spe
cific machine icon displays a still of the
machine , overlaid by a small motion
video window of an instructor, who de
tails the correct operation procedure for
that machine . Selecting a button or hand
lever icon on the machine opens another
motion video window that shows the spe
cific machine action for the icon that was
selected. This DVI application quickly
educates new operators not only on spe
cific machines but also on exactl y how
each machine fits into the overall manu
facturing process.
Anderson Consulting of Dallas devel 
ops and implements specialized DVI ap
plications for medicine , geography, and
manufacturing. It s Process Analysis
Workbench application creates worki ng
DVI applications simjlar to Bethlehem
Steel's training application . It s DVI
medical applications include a video
study on Cardizem, a prescription drug ,
and its effects on the heart. You can
select the Coronary Blood Flow option
and watch a motion video on the topic or
test your knowledge by answering multi
ple choice questions. If a medical term or
phr ase , such as "ca lci um channel
blockers ," sou nds unfamiliar, you can
click on an icon to get further informa
tion on the subject (see photo 2) .

BYTE IBM Special Edition

Authoring programs allow creation of
simple DVI slide presentations to almost
full -blown TV productions . Authol 
ogy:Multimedia , from CElT Systems, is
a DVI program development tool that
uses a mouse and standard windowing
interface with pull-down menus . Devel
opers create menus and graphical icons
that future users will select for branch
ing through the finished DVI applica
tion . After a user selects more informa
tion on a specific topic, motion video or
graphical still images are displayed with
in rescalable windows.
Authoring packages let the DVI devel
oper become a desktop TV producer.
Just as the producer of a TV show de
cides which sequences of videotape will
be displayed at certain ti mes in the show ,
a DVI developer also decides where mo
tion video and graphical stills will fade
in or be cued at certain edit points in the
script. Stereo digital audio for narrative
or background music to accompany ap
propriate portions of the program can
also be edited . Unlike a TV show viewer,
however, the DVI end user has complete
control over the finished production and
can browse at will through specific
topics of interest. (At last you can side
step the commercials! )
Authology is expensive . At $4500 it is
targeted toward developers who want to
market and create commercial DVI ap
plications . For playback of applications ,
CElT Systems offers its Authology :
MultiMedia Presenter, a $300 run-time
software package for end-user systems.
As the prices of the DVI boards them
selves come down (Intel sources expect
$1000 boards by 1991 , $500 boards by
1992) , you can expect DVI authoring
system software prices to decrease, too,
bringing them into the consumer mass
market.
As entry-level prices of DVI products
decrease, new applications may emerge.
Computer users might generate their own
DVI-TV productions and distribute them
via BBSes, circumventing traditional dis
tribution methods . New and exciting TV
fare will be as close as dialing out with
your modem and downloading the latest
shareware video releases. The real ques
tion to ponder is, " What will the reruns
look like in the year 2015?" •

Greg Loveria is a technical writer, ani
mator, and DTP computer graphics con
sultant. Don Kinstler is a freelance tech
nical writer, avid C programmer, and
computer applications instructor. Both
reside in Binghamton , N Y. You can reach
them on BI X c / o " editor s" o r a s
"dkinstler , " respectively.

Guide® puts-

an end to

Hyperbabble,
Do your job better.

Hypernavigate. hyperlinking. hypersource ... who can keep up wi th what's fact
and what's fiction in multimedia software?
Behind the hype and contusion there really is a valuable technology. As the
first company to introduce a hypertext product for the PC . we've helped hundreds
of companies create practical working applications for hypermedia and we can
help you cut through the hyperbabble.

Guide 1s pertect tor corporate trainers who combine pictures, video and text
to add vitality to training sessions ...teachers who create interactive lessons
that catch and hold the attention of students .. business people who take vol·
umes of paper documents out of tiles and make them available electron ically
to people throughout their company

Let's get serious about hypermedia.

We're ready if you're ready.

With Guide . you can assemble and manage vast amounts of information . You
create multilevel electronic documents with extensive cross referencing so that
people accessing your data can quickly find what they're looking for .
Guide enables you to combine media such as text . data. graphics. audio, and
video into a dynamic presentation on your screen . You communicate information
in a more powertul and compelling way than was ever possible on paper

Don't wait. The first 5.000 callers wi ll receive
a FREE demonstration video of Guide along
with a demo diskette and hypermedia O&A
workbook. And . if you purchase Guide before
December 31 . you'll receive a set of authoring
templates (a $200 value) that will get you up
and running fast.
To take advantage of this exciting offer or to receive more information
call 1-800-344-9737, Ext. 701. In Europe call (+44) 31 -557-5720. Ext. 206. or
FAX (+44) 31-557-5721
Guide is covered by a 30-day mcney-back guarantee

Communicate any information more effectively.
Anyone can create simple text-based electronic documents or complex hyper
media presentations Becau se Guide runs under Microsoft Windows'Myou can
exchange data wi th other Windows applications.
- ... .
;

OWL International. Inc.
Bellevue. WA 98001 USA
Telephone (206) 141-3203
FAX (206) 641·9361
GUide is a reg1st ered trademark or OWL International. Inc Microsof11S a reg1stered trademark and Windows IS a tradema rk of MicroSoft Corporation
© Copyright t990 OWL In ternational Inc • Subs1 d1ary ot Matsushi ta Electric ln dust11al Co ltd

Cirr:l~

142 on

R~ader S~rvice

Card

TOLL FREE

I.S.C. Power Systems
F~OW HEWLETT
~/.:. PACKARD

1-800-955-4858

orders only

~seagate

c8SAMSUNG

·
MONITORS

HARD DISK DRIVES

HEWLETT PACKARD

SAMSUNG

Laser Jet Ill . .
. . . . . . . . . . . .PRICE. MATCH!
Laser Jet II P ..... ... . .......PRICE. MATCH!
Laser Jet II D . . . . . . . . . . . . . . . . . . . . . $:ALL
Desk Jet/Desk Jet Plus . . . . . . . . . . . . . . . $:ALL
Laser Jet Toners . . . . . . . . . . . . . . . . . . . $ 79.
250 Sheet Paper!Letter Tray . . . . .
. . $ 59.

1257 Amber (12' 720x350)
.... . . . ... $ 74.
1464 RGB (14' 640x200) . . . . . . . .
. . $ 205.
.. $ 319.
1453 EGA (14' 690x350)
VGA (14' 720x580) . . . . . . . . . . .
. . $ 349.

KENSINGTON
100"1. HP Compatibl~ M~mory Boards
1 MG Upgrade
. . . . . . . .
. ..... CALL
2 MG Upgrade . . . . . . . .
. ... . . .. . CALL
4 MG Upgrade
...... ... . ... CALL

PANASONIC
KXP 1180 192 cps ,80 col. S-pin
.. $ 164.
KXP 1124 192 cps, 24-pin . . .
. .$ 275.
KXP 1624 192 cps, 132 col. 24-pin .. ... . .. . $:ALL
KXP 1695 330 cps, t32 col, S-pin
.... $:ALL
KXP 4420 Laser, 8 page per minute .
.. $:ALL

. . . . . . .
.
.
.
.

.
.
.
.

.
.
.
.

.
.
.
.

.
.
.
.

NEC
Multisync ?.A 14' (800x600) VGA .......... $ 460.
Multisync GS 14' Mono .... .. . . ... . ... $:ALL
Multisync3D 14' (1024x768) EGANGA . ..... $ 580.
Multisync 40 16' (1024x768) .28DP ......... $:ALL
Muttisync 50 20' (1280x1024) .31DP ........ $:ALL

PACKARD BEUJPGS,ISONY
Mono 12' Amber720x350 .......... .... $ 74.
PGS Ultrasync 14' VGA
... $:ALL
Sony1302 / 1304 . . . . . . . . .
. .. . $:ALL

.
.
.
.
.

..
.
•.
. .
. .

. $ 175.
. . $ 325.
$ 515.
...... . $:ALL
. .$ 314.
.
. . $ 429.
. .. $ 699.
. . . . . . . $:ALL

PARADISE

MonoGraphics w,Printer Port . . . . . . .. .... $
Color Graphics w,Printer Port
.$
EGA (640x480) Autoswitch
.... $
VGA 16Bit ...... .
. .$

34.
34.
85.
149.

Toshiba T1ml .. . . . . . . . . . . . . . . . . . . $ 575.
T1000SE . . . . . . . . . . . . . .
. .. $:ALL
T1000XE . . . . . . . .
. . .. .$:ALL
T1200XE . . .
. . ... . . . . $:ALL
. .... $2350.
T 1600 286 20MB . . . .
T 1600 286 40MB . ... . .. . . . .. .... .. $2650.
.. .$2550.
T3100E28640MB
T3100 SX 40MB . . . . . . . . . .
. .. $3550.
T3200SX40MB . . . . . . . . . . . . .
. .$3700.
T5100 386 100MB . . . • . . . . .
. ... $4250.
T5200 386 40MB . . . . . . . . . .
. . . $4500.
T5200 386 1OOMB . . . . . . . .
. . . . $4900.
. . . . . . . $ 2050/2350.
. . . $:ALL
. . . . $4225.
. . . . . . . . . .$4750.
. . . . . . . . . . . $5450.
. . . .
. .. $6150.
... .. .. ... $8450.
.... ....... $7200.

MODEL 486/25N
120MB!320MBft350MB . . . . . . . . . . . . . . . $:ALL
Portable Ill 20MB/40MB . .
. .. $ 3350/3950
Portable 386 40MB/1OOMB
. . . . . $ 4750/5550.

FLOPPY DISK DRIVES
TOSHIBA

TEAC
360K 5.25' HH Black .. ..
720K 3.5' HH w/5.25' Mount
1.2MB 5.25' HH Grey ....... . .
t .44MB 3.5' HH Grey w/5.25' Mount

. . . .$
. . . . . . .$
. . . . . . .$
. . .$
. . . . . . .$
. . . . .$
. . . . . .$
... .... $
. . . . . . .$
. .. $
. .. $
. . . . . . .$
....... $
....... $

49.
39.
34.
52.
59.
40.
54.
34.
21 .
45.
32.
20.
20.
20.

LAPTOPS - continued
ZENITH LAPTOPS
Minisport 2MB RAM NOTE BCXlK . . . . . . . . . $:ALL
Supersport t 84 . . . . . . . .
. . . $1150.
Supersport 184-2 . . . . . . . . .
. . $ 1650.
Supersport 286 20MB . . . . . . . .
. $2450.
Supersport 286 40MB
...... .. .... $2650.
386SX 40MB . . .
. . . . . . . . . . $3850.

NEC LAPTOPS
Prospeed 286 20MB .
Prospeed 286 40MB .
Prospeed 386SX . .
Prospeed 386 40MB . . . . . . . . .

. $t650
. ... $2425.
.. .. . $2650.
. ... $3550.

.$
.$
.$
.$

FUJITSU

AT 12 MHZ (exp. 4 meg OwaiQ .... . .• . ... $ 165.
Power Supply 200 Watt .
Power Supply 150 Watt . . . . .
XT Case (whlardware) . . . . . . . . .
Baby AT Case (whlardware) . .
AT Case (Full Size) . . . . . . . . . .
Keyboard 84 Key ~actile touch)
Keyboard 101 key ~actile touch) . . .
Multi 1,0 Card . . . .
. ..
Floppy Controller Card .
.
FHDC (t.44/1.2f720K/360K) .
ATI,O . . . . . . . . . . . . . . . .
Serial Card . . . . . . .
. . .
Parallel Card . . . . . . . . . . . . . .
Game Card . .
.

Deskpro 286E 20mb/40MB
.
Deskpro 386S . .
Deskpro 386/20E 40MB
Deskpro 386/20E 110MB
Deskpro 386/25E 84MB
Deskpro 386/25E 110MB . . .
Deskpro 386/25E 300MB
Deskpro 386{33 84MB .....

ATMFM 2:1 Controller .. . . . .. .. . . . .... $
ATMFM 1:1 Controller . . . . .
. .. ... $ 1
ATRLL 1:1Controller .... .
. ..... $ 1

360K 5.25
1.2, 5.25

HARDWARE
XT 10 MHZ Turbo (exp. OwaiQ ......•.... $ 69.

COMPAQ

2
2
2
3
3
5

HARD DRIVE CARDS
XT MFM (20mg Controller) . . . . . . . . . . . . . $
XT ALL 27x(30mg Controfle~ .
. .$

.. $:ALL

PC BRAND

LAPTOPS
TOSHIBA

- .... - . $
... $
.. $
... $
. .. . $
... . $

360K 5.25' HH Black . . . .
. .$
720K 3.5' HH wf.i.25' Mount .... ... . . ... $
1.2MB 5.25' HH Grey . . . . . . .
... $
1.44MB 3.5' HH Grey w/5.25' Mount
.$

VIDEO CARDS
VGA 1024x768with 512K

EPSON
LX81 0 180!30, S-pin
FX850 330/88, S-pin . .
L0850 330,188, 24-pin
L0950 264,188,24-pin
LQ510180/60, 24-pin .
FX1 050 264f.i4, S-pin
LQ1 050 330/88, S-pin .
LQ2550 400/108. 24-pin

SEAGATE
20MB 65MS ST225 w/XT Controller
20MB 35MS ST125 w/XT Controller
30MB 65MS ST238 w/XT Controller
30MB 35MS ST138 w/XT Controller
40MB28MS ST251 -1 . . ..
80MB 28MS ST4096 Full Height

.$
.$

SONY
720K3.5
1.44 ,3.5

.$
.$

MODEM S
Mastercom - 1200B (Internal) . .
Mastercom - 2400B (internal) . .
US Robotics, Courier HST,9600B

... $
....... $

.$ 6

SOFTWARE
Wordperfect 5.1 ...
Lotus 1-2-3 2.2!3.0 .
Microsoft ALL

. . $:A
. . $:A
. . $:A

MOUSE
Genius Mouse, GM6X
Genius Mouse F301
Logitech Mouse C9

... $
..... $

. . . . . $:A

INTEL
ALL CO-PROCESSORS

.. $$:A

I386SX Power System I
• 6/12 MHz Motherboard

•16 MHz Motherboard

• 20/25 MHz Motherboard

• 33 MHz Motherboard

• 25 MHz Motherboard

• 80286 CPU
• Norton Si Ral ing 15.3
• 0 Wait State
• 1.2MB High Capacity Floppy
• 1 Meg RAM Expandable to 4 MB
• Serial PorWarallel Port
• 1.2MB Floppy Controller
• 8 Expansion Slots
• 6·16 Bit, 2·8 Bil Slots
• 200 Watt Power Supply
• AT Style Key board
• Mono Card!Pa rallel Port
• Monochrome Amber Monitor

• 80386SX CPU

• 80386CPU

• 64K Cache Memory

• 80486 CPU

• 1 Meg RAM (80 nsec.) Installed

•AMI Bios

• 80386 CPU

• AMI Bios

• 1.2MB or 1.44MB Floppy Drive

• 1 Meg RAM,Upg rade to 8 Meg

• AMI Bios

• 4 Meg RAM

• 2 Serial Ports

• 1.2MB/1.44 High Capacity Drives

• 1 Meg RAM (80 nsec) Installed

• 1.2MB/1.44 HighCapacity Drives

• 1 Parallel Port

• 2 Serial Ports/1 Parallel Port

• 1.2MB/1.44 High Capacity Drives

• 2 Serial Ports

• 80387SX Co.p10cessor Socket

• 80387 Co.processor Socket

• 2 Serial Ports / 1 Parallel Port

• 1 Parallel Port

• Floppy Drive Controller

• Floppy/Hard Drive Controller

• 80387 Co-processor Socket

• 80487Co-processor Socket

• Hard Drive Controller

• 8 Expansion Slots

• Floppy/Hard Dr ive Conlroller

• Floppy/Hard Drive Controller

• 8 Expansion Slots

• 2-32 B i ~ S- 16 Bit, 1~Bi t

• 8 Expansion Slots

• 8 Expansion Slots

• 5-16 Bi~ 3~ Bit

• 230 Wan Power Supply

• 2-32 BiL S-16 Bit, 1~Bi t

• 2-32 Bit, S-16 Bit, 1-8 Bit

• RAM Upgradable to 8 Meg

• 101 Key Enhanced Keyboard

• RAM Upgradable to 8 Meg

• RAM Upgradable to 16 Meg

• 200 Watt Power Supply

• Clock.Calendar w/ Battery Backup

• 230 Watt Power Supply

• 230 Wan Power Supply

• 101 Key Enhanced Keyboard

• Mono Card!Parallel Port

• 101 Key EnhancedKeyboard

• 101 Key Enhanced Keyboard

• Clock.Calendar w/ Battery Backup

• Monochrome Amber Monitor

• Clock.Calendar w/ Battery Backup

• Reset Button I Keyboard Lock

• Mono Card!Parallel Port

• AC Power Pad

• Mono Card!Parallel Port

• LED Power & Turbo Indicators

$675.
• 4.77/10 MHz Motherboard
• 8088- 10 CPU
• (1) 360K Floppy Drive
• 64011< RAM.floppy Controller
• 8 Expansion Slots
• 150Watt P.SJATStyle Keyboard
• Seriai!Parallei,Ciock & Game Port
• Mono Card!Parallel Port
• Monochrome Amber Monitor

$459.

• Monochrome Amber Monitor
• AC Power Pad

$849.

$ 1,275. 20MHz
$ 1,375. 2SMHz

HARD DRIVE OPTIONS
• 20MB Seagate Hard Drive

. $175.

• 30MB Seagate Hard Drive

. $185 .

• 40MB Seagate Hard Drive

. $339.

• BOMB Seagate Hard Drive

. $525.

QUICK SHIPMENTS TO US/OVERSEAS
HOURS : MON • FRI BAM to SPM
CUSTOMERJTECH SUPPORT: 9:30AM to 4:30PM
Prices subject to change without notice

• CloclvCalendar w/ Battery

• AC Power Pad

• AC Power Pad

$1,749.

MONITOR OPTIONS
• Monochrome Amber Monitor
Mono Card/Parallel Port .
• EGA Monitor
EGA Card
• VGA Monitor
VGA+16Card+512K

90 DAY MONET BACK GUARANTEE
C.O.D. AVAILABLE

• Monochro me Amber Monitor

·~YEARS

$108.
$4 19.
$436.

$ 3,900.
All System l'a11s l·an I~
pun·haSt.·d St'JXII'atcl)··
\\'e also Gll1')'
Ill', Epson. l'anasonic,
Samsung, 1\EC. Sol\wa1·e

and

1\IOI~E...

PARTS fl LABOR

ORDERS ONLY - 800-955-4858
Customer Service Only- 800-933-5161
Technical Support: 213-379-9209 - FAX: 213-318-0555
2629 Manhattan Avenue #235 - Hermosa Beach, CA 90254
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DTK 386 systems
deliver superior performance at prices
that are hard to beat.

~

33MHzCache.
Take our KEEN-3300
Series for example.
Its innovative high
speed writeback cache mem
ory and 80386-33 microproc
essor combine to deliver zero
wait state performance and a
MIPS rating of 8.2.
PC Magazine said: "The excel
lent processor performance
and expansion capability of
the KEEN-3304 make it a very
good network file server.'

.....
-- ·- - -- - - 

..,,.,~,.

.. ,..,. ... ,...6 • • •
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~· ~-
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Key
Features

KEEN-3300
Series

KEEN -2500
Series

KEEN-2530
Senes

Processor

80386-25

80386-33

80386-25

Configurations
Tower Model
Desktop Model
Mini-AT Model

KEEN-3304
KEEN-3302

KEEN-2503
KEEN-2500

DRAM on Motherboard
32-bit DRAM (max_)

Up to 8MB
16MB

Up to 8MB
16MB

Cache Memory

64/256KB

64/256KB

59MHz

44MHz

Landmar1< Rating

25MHz Cache. The KEEN-2500
Series has the same lightning fast
cache memory as the 33MHz and
delivers 6.2 MIPS. It's Novell Net Ware
and XXCAL Labs certified for compatibility with a
long list of hard
8
ware, operating
systems and
software.

KEEN-2530
Up to 4M B
16MB
32MHz

Personal Workstation said: "The
caching strategy and overall cache
and board design undoubtedly affect
system performance, boosting the
DTK (KEEN-2500) to one of our top
performers ... one of the best high
performance bargains we've seen:'

Non-Cache. DTK
also offers you a choice
of dependable, high
performance, non
cache 25MHz 386 and
16MHz 386SX models.
They're among the fastest
and most flexible systems in
their class.
PEER-1630
All systems are backed
Series
with DTK's one year parts
80386SX-16
and labor warranty.
So when you are looking
for a top-rated 386 with
PEER-1630
"take it to the bank" depend
Up to 5MB
5MB
ability and savings to match,
look to DTK.
20MHz
Call or write
DTK Computer Inc.,
15711 E. Valley Blvd., City
of Industry, CA 91744. Tel:
(818) 333-7533 Fax : (818) 333-5429
BBS: (818) 333-6548
Branch Offices:
City of Industry, CA

Edison, NJ

(818) 333-7533

(201) 417-0300
Houston, TX
(713) 568-6688

Miami, Fl.
(305) 477-7440

Elk Grove Village. IL
(708) 593-3080

Clearly superior.

DTK, lntri3B6. Nove-ll, Net Wa re and XXCAL are registered tr.adem.iirks of D.atatech Enterpr ises
l td.; Intel Corporation; Novell, Inc. and XXCAL Inc. resprctively.
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IBM SPECIAL ISSUE

DPMI: THE DOS
PROTECTED MODE
INTERFACE
A new standard provides binary compatibility
for protected-mode applications
L. Brett Glass
n the April installment of
Under the Hood, I de
scribed the way DOS ex
tend e r s surmount the
limitations of DOS by al
lowing program s to run in prote cted
mode. I limited my discussion to situa
tions where an extended DOS application
could safely take complete control of the
machine- that is, I assumed that no
multitasking or protectedmode environment was run
ning. This, of course, is not
the case in many real -life situ
ation s. When you fire up
Desqview, OS/2 , or Windows
(in standard or extended 386
mode) , you don't want to lose
the ability to run extended ap
plications . By the same token,
you don 't want to give an ex
tended application the ability
to destroy other applications'
data structures , stop applica
tion s from multitasking, or
crash the whole system.
The Virtual Control Pro
gram Interface was developed
by Quarterdeck Office Sys
tem s (developer of Desq
view), Phar Lap, and other
vendors of multitaskers and
DOS extenders (see " Stretch
ing DOS to the Limit ," IBM
Special Edition, Fall 1989).
VCPI is a set of conventions
that allow extended DOS apILLUSTRATION: MARCEL DU ROCHER © 1990

plications to run in the presence of multi
tasking environments and memory man
agers (such as QEMM) that put the 386
into virtual 8086 mode. It works well for
its intended purpose; however, VCPI
does not prevent the extended application
from exhibiting destructive behavior.
An application that uses VCPI runs at
ring 0, the most privileged level of the
Intel protection scheme. It has access to

all of the machine's resources and can
take over at wil I, potentially causing data
in other sessions to be lost. Microsoft
correctly noted that extended-DOS ap
plications should really run in ring 3
the least privileged level- if they are to
coexist with other programs and work
with multitasking environments. It's also
appropriate for extended-DOS applica
tions to ask for the use of system re
sources rather than simply
commandeer them. The au
thors of "DOS boxes" for
Unix concurred . On Unix
systems , which can serve
many users, it's especially
important that the kernel re
tain full control over the ma
chine's resources . Thus, the
DOS Protected Mode Inter
face was born .
Some DOS-extender ven
dors grumbled when Microsoft
told them about DPM I. They
feared, with some justifica
tion, that Microsoft might use
it to stifle environments that
could compete with Windows
or OS/2. However, a series of
DPMI summit meetings- at
tended by Borland, Eclipse,
I
IGC, Intel, Locus, Microsoft,
Phar Lap, Phoenix, Quarter
deck, and Rational- produced
a published standard to which
all members agreed. This was

I
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THE EXTENDED DOS PUZZLE
Application code
Direct
DPMI
support

DOS extender API
DPMI client

VCPI client

XMS client

Stand-alone
DOS extender

'

Services provided by
host software
Protection , interrupt reflection,
operating -system independence
Mode switching, EMS
DPMI

VCPI

XMS

I

DOS-BIOS

DOS-OS/2-Windows-Unix

Memory management

I

No special services

Many combinations and configurations ofsoftware run extended DOS applications. Here are all the services provided by
the host environment. atop which runs the application.
DPMI 0 .9 , and it first became available
to the general public in May 1990.

The Specs
DPMI 0. 9 specifies a set of calls that an
extended-DOS application program can
make to set itself up, enter protected
mode, and-once there-manage mem
ory and interrupts . Microsoft's original
version of the standard went further; it
defined the subset of real-mode DOS and
BIOS calls that would be available to an
extended-DOS program running in pro
tected mode. In other words, it was a
complete specification for a DOS extend
er. As I mentioned in my earlier column,
each DOS-extender vendor supports its
own unique repertoire of DOS and BIOS
functions . Some of them, for instance,
save code space by not implementing the
antiquated DOS calls involving file con
trol blocks (FCBs), a relic of CP/M .
Others limit the sizes of memory blocks
that programs can use as parameters to
DOS calls . And all offer unique memory
and interrupt management services.
Because conforming to Microsoft's
specification might have "broken" the
code now in use by each vendor's cus
tomers, the committee members opted to
remove all information regarding sup
ported DOS and BIOS calls from the
114
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specification . Thus, DPMI 0 .9 does not
mention which (if any) DOS and BIOS
functions are available to the extended
application; the use of those functions is,
at least for now, the province of the indi
vidual DOS extender's manual. Still,
since Windows 3.0 and future versions of
OS/2 are expected to support the func
tions Microsoft originally documented,
DOS-extender makers may choose to
gravitate toward that set-and more spe
cifics may appear in DPMI 1.0 .

The Protected-Mode Puzzle
The environment seen by an extended
DO$ application may be very different
each time it's run . If the program is run
ning under POD (plain old DOS), or a
pseudoPOD (such as DR-DOS), the DOS
extender must provide all mode-switch
ing and memory management services .
If an Extended Memory Specification
driver is present, it's best to let XMS
manage extended RAM, but the DOS ex
tender will still have to switch the CPU in
and out of protected mode.
If a 386 extended-memory manager
with VCPI, such as QEMM or 386Max,
is loaded, VCPI will handle switches be
tween protected mode and virtual 8086
mode (the mode in which DOS and BIOS
calls are processed). However, the DOS
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extender must still take responsibility for
fielding each DOS or BIOS call, asking
VCPI to do a mode switch and reissuing
the call in virtual 8086 mode.
If DPMI is present, it can handle the
job of" reflecting" software interrupts to
real mode on behalf of the DOS extend
er. In fact, in some cases, DPMI may de
cide it's faster not to perform a mode
switch at all. For example, if a DOS ex
tender asks DPMI to make a real-mode
DOS call to open a file, and the underly 
ing environment is OS/2, DPMI might
route the request directly to OS/2's file
system, which runs in protected mode .
However, DPMI does provide low-level,
or "raw," mode-switch functions for
DOS extenders that wish to handle nearly
everything on their own.
The figure puts all these scenarios in
perspective . The bottom piece of the
puzzle represents services provided by
the host environment-from unenhanced
DOS (which provides the fewest ser
vices) to a host with DPMI (which pro
vides the most). The top piece shows the
application program , which will, in most
cases, have a DOS extender bound to it.
Note that the DOS extender must be
adaptable; it must "fill in" any services
the host doesn't supply.
continued
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.. 80 286 microprocessor. I 2 .5/6.25MHz switcha ble.
.. One MB RAM on motherboard . expandable to
four MB .
.. 30 MB hard drive
·One 5 25" I .22MB floppy dn ve .
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· IBM com patible.
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· One senal port .
· One para llel port
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.--------,
· Real tim e clock/
FREE BONUS SOFTWARE :
calendar

·PhoeniX 286 ROM
BIOS

~~~;::i~~-.- ~:~~;:~~;~a:,~~~

game & "$plasM " demo
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great savings

· AT sty le 1 01 -key

enhanced keyboard .
• Includes MS ·DOS 4.01
w1th DOS Shel l utilities L.:M_f_r._S~u--=g'-g-_--:R_e
_t_a-il:__,
and GW BASIC '"
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DAMARK PRICE ·
· Moni tor dim I 3.9" W
X 14.7"0 X 14 I "H
·One Year
Manufacturer's
Warranty!
Item No B-2358 - I 49 04 7
· Factory New!
Insured Ship/Hand .. $49.00
Factory Perfect!

The scenario on the far left is the one
DOS-extender vendors may not want to
contemplate. It is also the scenario that
applications vendors, who don't want to
pay royalties to the DOS-extender suppli
ers, are eyeing carefully. It's possible to
day to write applications that, because
they interface with DPMI directly, don't
need DOS extenders to run. Two things
are required to make this approach prac
tical for the average developer: DPMI
drivers for all the major host operating
systems, and development tools that help
build the applications. Both of these re
quirements may be met very soon.
Windows already has DPMI built in,
as will OS/2. DOS boxes on Unix ma
chines, multitaskers such as Desqview
and VM /386, and multitasking DOS re
placements such as PC-MOS will follow .
Third-party DPMI drivers for plain old
DOS are a logical product offering. Fi
nally, it's not inconceivable that Micro
soft will put DPMI into future versions
of MS-DOS (Digital Research may get it
into DR-DOS first). And as for develop
ment tools: No announcements have been
made at this writing; however, there are
four language vendors on the committee
that's charting the future direction of
DPMI, and lots of other companies that
may want to get in on the action.
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Hello, Protected-Mode World!
How does a DPMI client application start
running? DPMI takes a straightforward
(and downward-compatible) approach to
this problem: The program begins exe
cution in real mode and switches to pro
tected mode once it has made sure that
DPMI is present. Unfortunately , since
the DPMI standard does not specify a
file format, every DPMI application
must carry with it a loader that performs
fix -ups on the protected-mode portion of
the code. (See "Gateways to Protected
Mode," April BYTE.)
To detect the presence of DPMI, the
application executes an INT 2Fh (the
multiplex interrupt) with the value 1687h
in the AX register . If DPMI is present,
the AX register is cleared and system in
formation is returned in the other regis
ters . A flag in BX indicates whether 32
bit programs are supported; a code in CL
gives the processor type (286, 386, or
i486). DX contains the DPMI version
number, and SI contains the amount of
DOS memory, in paragraphs, that the
application should allocate for DPMI's
private use. Finally, the register pair
ES:DI contains the address of a proce
dure to call to enter protected mode .
After allocating any required DOS
RAM, the application calls the proce
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dure at ES:DI. Hopefully, when the call
returns, the program finds itself in pro
tected mode. It's possible for the mode
switch to fail , so the code immediately
after the call must be executable in either
mode. All the DPMI function call s, most
of which the program can access via INT
31 h, are available immediately after a
successful switch to protected mode .

DPMI Services
The DPMI services fall into 14 di stinct
groups, some of which- at least for the
moment- contain only one function :
The program termination function
ends the program . This is the only INT
2lh function that is officially defined by
DPMI. The program executes the soft
ware interrupt with 4Ch in AH, just as it
would in DOS, but it must be in protected
mode at the time.
The mode detection function tells the
program if it is running in protected
mode under DPMI. If either of these con
ditions is not met , the caller receives a
negative answer. Because this function
has to work in either protected or real
mode, programs access it through the
DOS multiplex interrupt (2Fh).
The LDT managment services let the
program allocate, deallocate, and ma
nipulate LDT (local descriptor table) de
scriptors . (For security reasons, the pro
gram cannot gain access to the global
descriptor table.) It' s possible to allocate
several descriptors for a " huge array" at
one time. When this is done , the descrip
tors appear evenly spaced in the LDT so
that the arithmetic the program will need
to perform on the descriptors is less cum
bersome than it might have been.
The DOS memory management ser
vices shepherd precious real-mode mem
ory . Blocks of memory in this area may
be necessary when your program is mak
ing calls to software that runs in real
mode and cannot reach beyond the ! 
megabyte limit (NetBIOS is an example
of such software) .
The interrupt services let a program
field interrupts and exceptions generated
in both real and protected mode.
The translation services let protected
mode programs make calls to real-mode
software, and vice versa . When a pro
tected-mode program calls a real-mode
procedure or software interrupt , the
translation services can set up a stack
that' s reachable by the real -mode stack
pointer and load appropriate values into
all the registers. Another function of the
translation services lets a real -mode pro
gram call a protected-mode program,
necessary in cases such as network and
continued

PC-MOS~
The Multi-User Solution For The
Multi-Dimensional CoiDpany
Odds are, you're part of a multi-faceted organization,
one that's involved in many different projects and
activities. Every day you juggle dozens of tasks. So
why are your PCs still doing one thing at a time 
for one person at a time?
Today's 286 and 386-based PCs provide the power
to do much more. PC-MOS is the multi-user, multi
tasking software that unleashes that power, making
your PCs as multi-dimensional as your business.

Minicomputer Power For The Cost Of A PCI
PC-MOS lets several users simultaneously run dif
ferent programs on a single, high-performance PC.
One user can run a spreadsheet, while another uses
the word processor and several others access a data
base- all at the same time! So instead of replicating
expensive PCs, each user has an inexpensive monitor
or terminal. The benefits are lower cost, more control,
better security and consistency across applications.
And at $595 for a 5-user version , you can afford to
get started today!

DOS Compatibility, NetWare Connectivity
PC-MOS lets users run the popular DOS programs
they use now -even Microsoft® Windows 286. Our
gateway to NetWare lets you expand your Novell

network inexpensively and easily. And PC-MOS
requires no expensive wiring, and no network man
agement headaches.

Proven Reliable With 100,000+ Users
Because PC-MOS was the first DOS-compatible
multi-user operating system, it offers broad compati
bility and the reliability of time-tested software. More
than 100,000 satisfied users trust their work to PC
MOS each day. Our latest version features an easy
to-use install program, lets you re-boot individual
workstations, and supports high-resolution, bit
mapped color graphics.
Call us today. We'll show you how to add multiple
dimensions to your PC.

THE SOFTWARE LINK
3577 Parkway Lane, Norcross, GA 30092
1-800-451-LINK, (404) 448-5465
FAX: (404) 263-6474 TELEX: 4996147 SWLINK
Circl~

194 on R~ader s~rviu Card (RESEUERS: 195)

GSA Schedule/GSOOK 89 AGS6448
PC-MOS is .1 Hademark ot The Sottwaralink All othar produda referenced ara trademarka
ot their ra!pecti\le companiea Pr1caaand pol icies subject to change wilhoul notica

VARS and RESELLERS :
Ask about our Sales Support Program

DPMI : THE DOS PROTECTED MODE INTERFACE

mouse drivers that run in real mode but
must use interrupt completion routines to
signal an event to code running in pro
tected mode. Yet another function pro
vides the address of a routine that does a
"raw" mode switch (for compatibility
with the code ofDOS-extender vendors).
The memory management services al
locate linear (as opposed to virtual or
physical) address space.
The page locking services, which work
on systems with virtual memory , allow
the application to lock pages into mem
ory. Locked pages cannot be swapped
out as the system attempts to grant a
memory request. The demand paging
performance tuning services do the oppo
site; they let the application mark a page
as a good candidate for swapping, or tell
the memory management software that
the contents of a page need not be saved
(i.e., discarded rather than swapped).
The physical address mapping func
tion maps a range of physical addresses to
linear addresses by creating entries in the
386 or i486 page table . This is useful
when software needs to access memory
mapped peripherals.
The virtual interrupt state services let

a task ignore interrupts it has "hooked."
In a protected-mode operating system,
individual tasks cannot execute the CLI
instruction and really turn off interrupts;
it might hang the entire system. There
fore, DPMI, like many protected-mode
operating systems, provides these func
tions, which let a task ignore hardware
interrupts during a critical section of
code.
The get vendor-specific API entry
point function allows vendors of DOS ex
tenders and implementors of DPMI to
add their own extensions. This function
does what amounts to a dictionary look
up: Your program can call it with a null
terminated string containing the name of
the extended function. On return, your
program receives an address it can call to
access the extended function.
Finally , the debug register support
functions allow an application to set and
clear debugging watchpoints. Because
the built-in debugging registers of the
386 and 486 can only be accessed from
ring 0, and DPMI applications run at ring
3, these functions are necessary to let a
program such as a debugger manipulate
the debug registers .

Putting It All Together
Using DPMI's array of services, it's sim
ple to build an extended-DOS applica
tion . The hardest part will most likely be
creating a protected-mode loader; hope
fully, these will be available from tool
vendors by the time you read this. Since
the specification doesn't give many hints
on how to fit everything together, you
may wish to bone up on protected-mode
programming techniques and DOS-ex
tender principles before getting started.
DPMI shows great promise as a stan
dard for extended-DOS applications
and not just because it affords better pro
tection from system crashes. DPMI real
izes an ideal not yet achieved in any other
environment : binary compatibility
across dozens of vastly different operat
ing systems. If you're concerned about
paying again for all your software as you
move to the operating systems of the fu
ture, DPMI applications might be the
soundest investment you can make. •
L. Brett Glass is a freelance program
mer, author, and hardware designer re
siding in Palo Alto, California. He can be
reached on BIX as "glass. "
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OPTICAL STORAGE
PRIMER
What you need to know to take advantage ofthe most significant
advance in computer storage since the floppy disk
David A. Harvey
nee c onsidered little
more than a fringe tech
nology, optical storage
devices for personal
computers have hit the
mainstream with a vengeance . They en
able you to store- at a minimum- hun
dreds of megabytes of data . In fact, de
vices that store over a gigabyte are not
uncommon, and even terabyte storage is
available through disk-chang
ing systems (the so-called
" jukebox" systems). The
question is: What do you do
with all this storage space?
When the only storage de
vices available for your PC
were single-sided 5 1.4 -inch
floppy disk drives , you used
disk storage for programs and
discrete data files . Optical
technology enables you to
view data storage in a new
light. In conjunction with
your computer, it offers far
more than a dumping ground
for data .

Data into Information
Computer storage lets you
sort , search, and manipulate
information in ways that were
never before possible . For ex
ample, in just minutes , a busi
ness executive can sort- and
group by region- the total
sales for his or her company
ILLUSTRATION : RICHARD STEADHAM © 1990

for a decade; a doctor can retrieve a con
cise and diagramed summary of a partic
ular ailment and information about treat
ment; and a programmer can trace every
instance of a particular variable in an
enormous program .
The ability to instantly recall large
amounts of data in a multitude of formats
lets you look at that data from many dif
ferent perspectives. This lets you better

use that information- to find solutions
that may have eluded you, or to see pat
tern s that may have been previou sly
hidden .

Visible Benefits
Along with the benefits of storing infor
mation come a series of nightmares. Tra
ditional magnetic storage devices (in
which an electromagnetic head flies just
microns above the surface of
the medium) are susceptible
to errors , head crashes, and
corruption of data. Indexing
and keeping track of files and
backups on a gigabyte-plus
system can become a major
headache . When the hard disk
is full, it 's full - and there
isn ' t much else to do but buy
bigger, faster drives.
Optical technologies offer
the beginnings of a solution to
all these problems:
• They are interchangeable:
When the disk is full , you can
just slap in a new one.
• The media are generally fa r
more stable- either (as in the
case of WORM [write once.
read many times) and CD
ROM) there isn ' t any magne
tization involved , or, as in the
case of magneto -optic al
drives , the drive employs a
continued
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medium that (at standard temperatures)
is resistant to change.
• You can put documentation on CO
ROM s and keep it on-line-this makes
finding solutions or troubleshooting code
a nearly instantaneous activity .

Inner Workings
Optical storage devices use a source of
coherent light- usually a semiconductor
laser- to read and write data. There are
three big advantages to using a laser:
size, safet y, and portability. Because
you can focus a laser onto an area that is
approximately I micron in size- a far
smaller area for encoding a bit of data
than conventional magnetic drives- you
can fit more data into the same area than
you could if you were using magnetic
storage.
Optica l media are also far more stable
than metal -oxide disks. They aren't af
fected by light, normal temperatures, or
electromagnetic fields, and the read/
write head never gets as close to the me
dium as it does in conventional disk
drives. Because optical disks are inter
changeable, you can remove them and
take them off-site far more easily than
hard disk drives.
Some manufacturers of magneto-opti
cal and WORM drives use proprietary
file systems. Some of these vendors build
an almost-universa l system within their
system. As long as all your components
are from one manufacturer, you can use
the cartridges under just about any oper
ating system with no special modifica
tions . Given the right software, most op
erating systems can read almost all CD
ROM databases on the market today .
While it provides many advantages,
the technology still has growing pains.
Optical storage comes in three basic fla
vors: CD-ROM, WORM, and erasable.
The differences in the technologies de
termine the applications that are best
suited for each .

WORM at Work
WORM drives offer you a permanent
and virtually incorruptible storage medi
um . They are ideal for applications that
require a lot of data security. Not only is
your data safe from disaster, but because
the medium is removable, you can safely
lock it away from prying eyes.
Most vendors use their own propri
etary file format for their WORM sub
systems. Thus , a WORM disk created on
one manufacturer's drive will likely not
be readable by a drive from another ven
dor. In other words, the WORM medium
is not universal. On the other hand, the
proprietary nature of the file systems
122
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means that you can probably use the
sa me manufacturer's drive and medium
under multiple operating systems.
Of all optical technologies, WORM
drives will probably come to occupy the
most specialized niches. Although a
WORM drive is ideal for backup pur
poses, it isn't terribly cost-effective un
less you have large amounts of data and
need file -tracking features. Most
WORM drives can keep an audit trail of

ptical
media are also far more
stable than metal-oxide
disks. They aren't
affected by light,
normal temperatures,
or electromagnetic
fields.

different versions of a file .
If you need to keep a record of every
version of a file and need to be able to
easily access and compare those ver
sions, WORM technology is for you. If
you measure the size of your backups in
gigabytes- particularly if you want to ac
cess those backups randomly- you'll
also want a WORM drive .

WORM Guts
WORM media consist of either a poly
carbonate or hardened glass substrate
and a recording layer made of a highly
reflective substance- either a dye-poly
mer or a tellurium alloy . The recording
layer is covered by clear plastic to protect
the recording medium.
WORM systems use a laser beam to
record data sequentially. A write beam
burns a hole- usually called a pit- in the
recording medium . This produces either
a change in the reflectivity or a change in
the phase of a lower-powered read beam .
The result depends on the composition of
the recording layer. Photosensors pick up
the reflection of the read beam. Special
electronics translate the information in
the beam into binary information.
Most WORM drives use SCSI and pro
prietary device drivers . While some ven
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dors use the DOS file system , others use
a TSR interrupt 21 hexadecimal inter
ceptor, which mediates between DOS
and the device driver. The interrupt-han
dler software usually does not support
all normal DOS file operations, and you
have to invoke the TSR to access the
WORM . The advantage of the interrupt
handling strategy is that it maximizes the
version-tracking abilities of the WORM ;
this can result in better performance.
Using a proprietary file structure also
means greater portability of data. For
example, if you had a WORM drive that
used a straight DOS file structure, you
couldn't hook it up to a Mac or Unix box
to get at your data. With a proprietary
file structure- assuming the vendor sup
ports those other operating systems- all
you'd need would be the device and file
system drivers.
WORMs are not a universal solution.
With access times of90 milliseconds and
more , and data transfer rates in the
600,000-bps range, they are too slow to
use as a replacement for a hard disk
dri ve. And if you run a program from a
WORM drive, you'll need to direct any
temporary fi les that the program creates
to a conventional hard disk drive. If you
need permanent data storage and exten
sive file tracking, a WORM drive is
indispensable.

Write and Rewrite
The fastest moving optical technology is
erasable or rewritable technology, which
is best represented by magneto-optical
drives. Magneto-optical technology is
fast approaching the point where its ac
cess and transfer times will be equivalent
to those of cu rrent conventional magnetic
media (the performance of magnetic
media technology , of course, also con
tinues to evolve). Magneto-optical drives
offer huge storage potential on a medium
that is far more stable than the one that is
used in hard disk drives. In many situa
tions it has the potential to displace mag
netic media.
Conventional mass storage media are
extremely susceptible to magnetic fluxes
and mechanical disruption . Because the
recording material in magneto-optical
disks is encased in plastic, there is little
chance of encountering the type of head
crash you often see with conventional
media. Because it is rewritable, you can
use magneto-optical drives as you would
conventional hard disk drives .

Hot Point
The magneto-optical medium makes use
of a recording material that , at room
continued
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temperature, is resistant to changes in
magnetization. The measure of this resis
tance is called coercivity. The coercivity
of the material used in magneto-optical
drives can be altered only at a high tem
perature- the so-called Curie point. At
high temperatures-around 150 °C-the
coercivity of the recording material be
comes 0, and the material can be magne
tized .
This is where the laser comes in. The
heat of the laser brings the recording ma
terial to the Cu rie point. Then , a bias
magnet reverses the magnetic field of the
heated area (which represents I bit). Be
cause the laser beam is approximately I
micron in diameter, it does not affect
nearby data areas.
One problem with magneto-optical
drives is that you can't change a bit di
rectly from one magnetic orientation to
another. Initially , the medium has a uni
form magnetic orientation . Once the
magnetic field has been changed, you
can't simply write new data to it like a
conventional hard disk drive . Thus, mag
neto-optical drives need to make an erase
pass prior to every write. The first
(erase) pass shifts the magnetization of a

bit back to its original state. The second
(write) pass actually encodes the data .
You use a low-power laser beam to
read the data on a magneto-optical disk .
The polarization of the read beam as it
reflects off an area of the recording me
dium changes, depending on the magne
tization of that area .
This polarization difference is known
as the Kerr effect. The read beam is
bounced off the disk, directed through a
polarized beam splitter, and picked up
by one of two detectors. One detector
finds areas of positive polarization ; the
other dete cts negati ve pol arization .
These areas correspond to the on and off
bits of the disk .
Magneto-optical disk s consist of a
polycarbonate substrate with pressed
guide grooves and address pit s. The
guide grooves operate like the grooves on
a record album- they keep the magneto
optical drive's laser where it belongs .
Address pits are basically the same as the
pits used to encode data on WORM and
CD-ROM drives. They are laid down at
the beginning of each sector. The magne
to-optical layer is made up of several
layers, including the magnetic alloy. It is

sputter-plated onto the substrate and cov
ered with a plastic coating.

DOS Considerations
Almost all magneto-optical drives are
completely transparent in terms of oper
ating system. You don't need to load a de
vice driver or any TSR software to be
able to use the drive . You si mply parti
tion it with FDISK and format it.
Without a driver , however, the drive
will be treated as a fixed hard disk . In
order to use an optical drive as a remov
able medium , you'll need to load a device
driver that lets DOS treat the drive as an
enormous floppy disk. Even with the
driver loaded, though, the volume will
be completely DOS-compatible . This is
fi ne if you are using the device in a DOS
or networked environment. However, if
you need portability between operating
systems , see a vendor who offers a pro·
prielary file structure and supports all
the platforms you'll be working with .

Magneto-Optical Gets Small
One of the more exciting developments
on the horizon is the 3 %-inch rewritable
continued
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drive. When the International Standards
Organization wrote the standard for 5 tfia
inch drives, there were already a number
of drives on the market. Consequently,
the standard was written loosely in an ef
fort to encompass all these drives. To
avoid this problem with 3lf2-inch media,
manufacturers are waiting until the ISO
standard is complete before moving for
ward with their 3 1h-inch drives- this
will help to ensure that all manufac
turers' drives are interchangeable .
According to Sharp's Greg Peel, the
3 1h -inch magneto-optical drive will use a
single-sided 128-MB medium . Sharp,
Sony, and other manufacturers are devel
oping 3\-2-inch drives. Sharp expects to
introduce some models early next year.
The 3th-inch drive may provide signifi
cant performance enhancements. For ex
ample, Sharp's preliminary specifica
tions call for a 45-ms access time and a
640,000-bps data transfer rate. By using
the SCSI-2 interface standard, Sharp ex
pects to provide a 2-MB burst transfer
rate. The improved access time and data
transfer rate come from the smaller me
dium size and the medium's ability to
spin at 3000 revolutions per minute
(compared to 2400 rpm for 5 t,4 -inch
models).
Rewritable optical disk drives are fast
approaching a price and performance
level that will make them a viable alter
native to hard disk drives. Although the
overall costs for a magneto-optical drive
are high- in the $5000 range- the cost
per megabyte of storage is lower than that
for hard disk drives (once you factor in
the comparative costs of buying a whole
new drive versus picking up a new car
tridge) .
Speed is the critical factor. Until the
drive can erase and record data in one
pass, and until the optical head is made
smaller and faster, optical disk drives
aren 't going to be able to compete with
hard disk drives . Panasonic has an 
nounced a read/write optical disk drive
that uses phase-change technology to
feature one-pass writes . Whether the
medium is durable enough for continuous
use remain~ to be seen .
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CD-ROM
Unlike rewritable and WORM media,
CD-ROM is a publishing tool. Although
it's possible to produce a CD-ROM disk
in-house, the time and expense that it re
quires makes this a cost-effective solu
tion only if you need many copies of the
same data, and if that data is unlikely to
change over time . Even then, unless the
data has special indexing requirements,
you would probably be better off hanging

BYTE IBM Special Edition

a WORM drive off a network.
The best way to envision CD-ROM is
as an alternative way of accessing infor
mation that's traditionally printed on
paper. The advantage to CD-ROM is that
you can instantly- or almost instantly
access information from the comfort of
your desk . You don't have to leaf through
the large volumes of information on your
bookshelf or at a library .
In the real world, CD-ROM is being
used for everything from medical diag
noses to troubleshooting telecommunica
tions switches. A pathologist can use
CMC's Cancer Abstracts to take a pre
pared slide, compare it to an image on
the CD-ROM, and make a diagnosis.
Many manufacturers are putting their
documentation on CD-ROM. Boeing,
DEC, Mac Truck s, and Compaq (to
name a few) already offer their docu
mentation on compact disk- and other
companies are following suit.

Strengths and Limitations
Too often, the charges that are levied
against CD-ROM fail to take into ac
count what the technology is designed to
do. Sure, compared to even the lowest of
the low end in hard disk drives, CD
ROM is dog-slow. But compared to the
time it would take to perform the same
tasks with paper media - well, you're
talking "warp drive" here. And yes,
there is no killer application for CD
ROM, but then again , the form and shape
of a book hasn't exactly been revolution
ized in the last 500-odd years . You need
to view CD-ROM technology through a
different pair of glasses.
As CD-ROM technolog y improves,
the speed differences between it and tra
ditional media will begin to evaporate.
For now , you need to realize the unique
advantages of CD-ROM to make the full 
est use of this technology . Before CD
ROM can really blossom, display tech
nology needs to improve . Until a screen
can duplicate the clarity and resolution of
the printed page, reading large amounts
of text on a monitor is not going to be
comfortable or practical. Even so, CD
ROM will be used increasi ngly as a refer
ence tool. I can easily envision using a
dual-monitor setup- one dedicated to
CD-ROM, and the other a standard com
puter display .

Making It Go
Left to its own devices, DOS cannot rec
ognize the file structure of a CD-ROM.
(DOS versions 3 .3 and lower are also un
able to deal with the size of the CD-ROM
volume, which can be up to 660MB.) To
continued
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get a CD-ROM to run under DOS, you
need a hardware-specific device driver
and the Microsoft CD-ROM extensions.
The extensions are installable file system
drivers that utilize the network interrupt
2F hexadecimal.
A CD-ROM volume name looks like a
network volume . Therefore, when DOS
gets a file 1/0 request, it generates the
network interrupt . The extensions then
look at the volume name; if it really is a
CD-ROM device, the extensions pass
control to the device driver. To support
the extensions and the device driver ,
you 'II need at least 34K bytes of memory
(the extensions use 23K bytes) .
Fortunately , you can load both the ex
tensions and the driver into high mem
ory ; this saves RAM in that precious
lower 640K bytes . I had no problems
loading the extensions into high memory
with Quarterdeck' s QEMM or loading
them into individual Desqview windows .
As a result , I can have two CD-ROM
disks on-line at all times. You can also
save RAM by telling the extensions to
load part of themselves into expanded
memory.
Version 2.2 of the extensions should be

out by the time you read this . Microsoft
says that it has been working closely with
its licensees for this upgrade ; the exten
sions will provide fixes for problems en
countered in multitasking environments
and for unclear error messages . Another
enhancement will let you load 12K bytes
more of the extensions into memory.
Although the extensions seem to work
seamlessly with DOS and I had no major
problems getting them to handle more
than one drive at a time , the extensions
are really only a fix- not a solution.
Microsoft would not comment on what it
plans for the forthcoming version of DOS
(except to say that it's exploring various
approaches) . Hopefully , CD-ROM ex
tensions will become a permanent part of
DOS .
For OS/2, the problem of getting a
CD-ROM to talk to the operating system
is greatly simplified by OS/2 ' s install
able file system. Microsoft says it is cur
rently working closely with device ven
dors who are helping to write installable
file system drivers for OS/2. Sony and
others have already announced IFS driv
ers- expect to see them later th is year or
early next year.
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In the Marketplace
The CD-ROM player market is growing
quickly, and prices are falling . Today ,
you can purchase a player for as little as
$600. Players come in a range of shapes
and sizes, from single-drive units (inter
nal or external) to jukebox-style multi
di sk players to daisy-chained units that
are housed in one enclosure.
Which route you take depends on your
needs. If you're a home user, you could
probably make do with a single unit- al
though if you plan on accessing more
than one database at a time, you may
want to get two or three. If you're in a
business or government environment,
you may want to get either a multidrive
system or a jukebox-style unit.
The major manufacturers in the CD
ROM player market are Sony, Hitachi,
NEC, and Ph il ips . Most companies offer
both a proprietary and a standard SCSI;
most claim that their proprietary inter
face offers additional features not avail
able through a standard SCSI.
The CD-ROM market needs to stan
dardize its hardware. It look s like SCSI is
going to take over in the long run , and
continued
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this seems like a very good thing . You
can interface a standard SCSI drive with
both IBM and Macintosh platforms . The
SCSI bus lets you daisy chain up to seven
SCSI peripherals, including other ven
dor's CD-ROM drives, hard disk drives,
magneto-optical drives, and WORMs .
With the advent of SCSI-2 and the in
creased focus by manufacturers on stan
dardizing this technology, you should
see a whole host of drives with better per
formance and compatibility.
In the future, you may see CD-ROM
readers integrated into magneto-optical
drives (a Ia NeXT), but that shouldn't de
ter you now. Of all the optical technol
ogies available, this is the most stable and
developed platform. Literally thousands
of databases are now available, and it
isn't going to cost you a great deal to get
started .

Standard Questions
Optical drives are here to stay. With con
tinued improvements in interfaces and
hardware, coupled with falling prices ,
there will be a lot more of them on desk
tops . At the same time, there is no ques
tion that you will continue to use hard

disk drives . Hard disk drive technology
has been around longer and is more de
veloped. Although the cost per megabyte
for optical drives is lower than for hard
disk drives, the start-up costs are far
greater.
With the introduction of SCSI-2, the
next year will see a general move toward
standard SCSis. This will result in faster
data transfer rates and make it far easier
to have multiple optical units hanging off
the same controller. This may result in
standardized interface cards and inter
changeable device drivers . This year
should also bring many OS/2 installable
file system drivers for both WORM and
CD-ROM technologies .
You're also likely to see more vendors
offering file structures for both erasable
and WORM media; this will allow porta
bility between operating systems. The
Jl!2 -inch rewritable magneto-optical disk
will allow greater use of read /write opti
cal drives in transportables .
Overall, standardization is the next
necessary step for optical storage . When
drivers , file structures, and hardware
can be mixed and matched , optical stor
age will be as convenient as floppy disk

HASPT\'-Hardware for
Software Protection

and hard disk storage. In the long term ,
you ' re likely to see greater compatibil ity
between the different optical technol 
ogies (e.g . , drives that can create both
write-once and read/write disks and can
read IS0-9660 and High Sierra CD
ROM disks) .

Optical Future
Whether the optical disk will ever full y
replace conventional magnetic media is
impossible to predict. I think that it's un
likely within the next five years. One
thing 's for sure: Optical technologies,
led by CD-ROM , are going to find their
way into a great many computers in the
very near future . Already, Tandy and
Headstart sell systems with CD-ROM
drives as standard equipment, and IBM
has introduced a CD-ROM drive for its
PS/2 line.
Although the information age has been
around for over a decade , it will be opti
cal technologies that finally make it
fly . •

David A. Harve y (Houston , TX) is a free 
lance computer journalist. You can reach
him on BIX as "daharvey. "

USE YOUR PCliS MORE
EFFECTIVELY!

Since 1984, HASP has enabled thousands of
software developers in more than 30 countries'
to protect their software. HASP-3 and
MemoHASP offer you:
• Asic-based technology providing the
highest level of transparency and
compatibility.
• Full software support, includin
access passwords, antidebu 
gging , encryption and virus
detection options.
• Interfaces for dozens of languages,
under MS DOS , OS/2, SCO XENIX ,
UNIX and MS WINDOWS.
• MemoHASP has 1K or 4K bits of memory
which can be read and written without any
special equipment.

• Extend the distance between Keyboard/Monitor
and CPU up to 600 feet with : E

xtender

• Connect 2 or 3 Keyboards and Monitors to
1 CPU with : C~N
• Control 2 to 96 PC Rle Servers with a single
Keyboard and Monitor with :
COMMANDER

HASP - Because there are certain risks
you just can't take .

• Boot up your PC by phone with :

We are seeking

• Reboot your PC Rle Servers by phone with :
REBOOT

DISTRIBUTORS
in North America.
Come meet us at
the Israeli stand
in COMDEX Fall.
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These Quakty Products from CYBEX ere guaranteed
to your satisfaction, or your money beck .

Cybex Corporation
2BOOH Bob Walace Ava. • Hr.r~tsv*!, AI.. 35805
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Now you can build more in a day.
HyperPAD"' 2.0, a powerful software
construction set for MS-DOS"' system s,
dramatically increases your productivity.
Applications th at might take months to
build with tool s like Pascal , C, or BASIC
now take only min utes.
PC Week ca lls HyperPAD "the first
PC program that can compare with
HyperCard';" HyperPAD 2.0, now
updated with over 100 new features
and im provements, has almost limitless
potential for creatin g and customizing
tutorials, help systems, software proto
types, front ends to databases, networks,
or CD-ROM devices, executive informa
tion systems, and dozens of other
application s.
It's easy. HyperPAD 's object-oriented
environment gives you all the building
blocks you need for maximum produ c
tivity. Its English-like scripting language
is easy to use and learn, with dozens of
sam ples to get you started.

It's flexible. HyperPAD will take you into
the 90's with a full set of development
tools. Its open architecture lets you easily
use data stored in dBASE and ASCII files.
If you need to, you can even write C or
assembly language extensions.

And now it 's only $59.95 for Pascal and
BASIC users. Order before December 31,
1990, to get HyperPAD 2.0 for only $59.95
directly from Brightbiii-Roberts (suggested
list $149.95). Mention this ad and receive
a royalty-free runtime module. 60-day
money-back guarantee. VISA, MasterCard,
American Express, or C.O.D.
Call 1-800-444-3490 today.
Try HyperPAD 2.0 on your next project.
No one will ever know how much time
you didn't spend.

It works on your PC. HyperPAD 2.0 is
compatible with almost all PCs. You don't
need a hi gh-performance processor,
multiple megabytes of memory, a gra phi cs
card, or a mouse. You get the benefits of
a graphical user interface without invest
ing in Mi crosoft"' Windowsr" or OS/2.

120 E. Washi ngton St., Syracuse, N.Y. 13202

HyperPAO is a regisrert'd tro~demarlt of Bri~thtbd i -Rohens & Comp.3ny, Ltd All other tradf'mo~rks and registered tradf'marks are 1he property of lhf'ir ~pect1w> holdf'f\ Call f01 up~r.o~de 1nform.J110n ...0 1990 8r1Rhtbiii-Robt>ns & C mp.anv. Ud
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One W"ord About Your
Hard Disk Controller

One Word About the PSI
hyperSTORE Controllers

Intelligent Mass Storage Controllers
Virtually all a pplications are disk
bound. Toda y's PCs have over 60
times the power of their ancestors
of just ten years ago, w hile hard
disk performance has only just
tripled. This makes mass storage
the PC's worst bottleneck. PSI has
eliminated this bottleneck with
the hyperSTORE Caching Disk
Controller, a sort of mass storage
co-processor. The hype rSTORE

does for disk-intensive programs
what a math co-processor does
for number-crunching software.
Databases, fileservers, multiuser
systems, and other disk-hungry
ap plications start screaming . ..
frustrated users stop scream ing!
Call (800)486-FAST now to find
out more about PSI's line of
intelligent controllers. All you
have to gain is time.

hyperSTORE FEA TURE HIGHLIGHTS
· Works in any 286, 386. or i486 system
· Simultaneous support for any interface:
MFM. RLL ESDI. SCSI, or AT/IDE
· Con control up to 28 physical disk drives
· OKB to 20MB of SIMM-bosed cache memory
· Supports all standard operating systems:
DOS. Windows. UNIX/ Xenix, Networe, etc.
· Data mirroring option for fault tolerance
· No device drivers ore required

"This thing is literally fa ster at di sk access than the orig inal PC was a t
memory access."

-Jerry Pournel/e, Info World, June 11, 1990
"PSI has created the power user's ultimate Lego set for disk
controllers: the hype rSTORF I 1600"

-Alfred Poor, PC Magazine, June 12, 1990

Perceptive Solutions, Inc.
2700 Flora Street· Dallas , Texas 75201
800-486-FAST · 214-954 -1774 · Fax: 953-1774
European Inquiries: 415-284-9505

"The real -world result will be blazing record handling from w ithin a
data file as well as unstoppably fast program loads."
-Bill O'Brien, PC Magazine, February 13, 1990
,1 990 by PSI All rogh!s res.ervecl hyper STORE and tr1e PSI logo areuadema~ or Peroaplrve SolutoOt'IS. Inc Diner brand and ptOOud
names ere tredemet1ls or rag.stered uademarlls ot theu respect•¥• compan res Specrfcahon~ subj9CI to dlaroge Al:l Code 8Y9009
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Despite IBM's success there, Europe is a diversified marketplace
for computer companies foreign and national
Colin Barker
f I had to pick out the
most important month in
the history of persona l
computing in Europe ,
the choice would be easy:
January 1983. That month I attended two
press events and saw products that have
completely reshaped the European per
sonal computer market and decimated
the indigenous U.K. microcomputer in
dustry .

I

The Beginnings
The first event was a " hands
on " demonstration of a new
Apple computer. It was a se
cret meeting at Apple's Euro
pean headquarters in Hemel
Hempstead in England . After
solemnly signing nondisclo
sure agreements , I sat down in
front of a funny-looking com
puter called the Lisa and was
amazed at what I saw . This
was probably the easiest-to
use computer ever invented,
shown in all its glory, albeit
not in its final form - we had a
year to wait for the Mac- and
I left the demonstration con
vinced that I had seen the fu 
ture of personal computing ,
and it was good .
Two weeks later, I pressed
into a room with around 150
other U.K . computer journa l
ists and waited with bated
ILLUSTRAT ION : GR EG HALLEY © 1990

breath for the " big news " from IBM . It
was the belated launch of the IBM PC in
Europe , a full 18 months after its U .S.
debut. What I saw was a basic , and not
par ticularl y well -designed, 8-bit com 
puter dressed up in semi- 16-bit clothes .
It had a new operating system that looked
a lot like CP/M , a keyboard that had im 
portant keys in the wrong places, a noisy
fan, and slow and noisy disk dri ves. The

monitor was poor: It was big and clunky,
you couldn 't tilt it, the poor phosphor
quality hurt your eyes, and it had a weak
character set. (For ergonomic reasons, it
was not legal in Sweden and Germany .)
The PC had noth ing special to offer over
existing systems. Compared to the state
ly elegance of the Lisa, it stank . But the
price was a lot better.
At the time that these two systems
we re being launched , Europe
had a thriving mic rocomputer
industry. In fact , it had many
diffe rent industries that all
contributed to the " new tech
nology " boom. The IBM PC
and, to a lesser but still im
portant extent, the Macin 
tosh, changed all that. In the
next four years , th e U . S .
comp uter industry would
come to dominate the Euro
pean microcomputer market.
Why was this so?

Europe Is Different
"One of the biggest mistakes
you can mak e when you
launch a European subsidiary
is to assume there is some
kind of Un ited States of Eu
rope," says Don Taylor, an
American with considerable
experience establishing Euro
pean subsidiaries for U .S .
compute r companies. He is
continued
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right. The U.S . is a land of over 200 mil
lion people with widely varying ethnic
backgrounds, united by a common lan
guage , a Constitution, and a belief in
" American values. " Europe is a land of
over 300 million people of widely vary
ing ethnic backgrounds, with no com
mon language (there are at least 40 major
European languages) , no constitution,
and very few common beliefs.
Three separate trade groupings give
some areas of Europe a semblance of
uniformity . The European Community
(EC), formerly the nations of Europe, in
cludes West Germany, France, Italy, the
U.K . . Ireland , Denmark, Belgium , The
Netherlands , Luxembourg , Spain, Por
tugal, and Greece. The Eastern bloc is a
rough grouping of Soviet satellites and
includes East Germany, Hungary, Bul
garia, Poland, Romania , Czechoslova
kia, and Russia (that part of Russia that
lies to the west of the Ural Mountains is
considered to be geographically and cul
turally part of Europe). The third group
ing is the European Free Trade Area
(EFTA). This is a loose association of the
non-aligned states and includes Norway,
Sweden, Finland, Austria, and Switzer
land. Outside of these groupings are
some independent countries (e.g. , Yugo
slavia and Albania) and a network of
semi-independent or completely inde
pendent principalities, bailiwicks, and
tax havens.
The biggest and most important eco
nomic unit is the EC. The idea for the EC
was developed in 1952, and the Treaty of
Rome established it in 1957 . Its aim is
"to lay the foundations for a closer union
between the peoples of Europe on the
basis of a common internal market, the
gradua I approximation of member states'
economic policies, and a framework of
common debate ."
Within the EC there are no internal
tariffs or trade barriers; any citizen of an
EC country is free to visit, work, or live
in any other EC country . There is a com
mon sales tax (value-added tax, or VAT),
and common rules govern agriculture ,
the sale and packaging of goods, taxes,
pollution control, and human rights. But
none of this means that there is a "United
States of Europe ."
By the end of 1992, there will be much
closer trade ties between the EC coun
tries; many barriers that exist today will
come down. There is talk of introducing
a common currency before the end of the
century, and some would like to see a
full political union follow that. But this
all seems to be a long way off.
For now, Europe is a collection of sep
arate countries and se parate markets,
134
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each with its own characterist ics. T he
microcomputer revolution is affect ing
each country differently . As far as PCs
are concerned, there is a lot of common
ground, but there are al so some interest
ing discrepancies .

The Players
There are some strong computer compa
nies within Europe, but few of them have
made any impact in the U.S. One of the
exceptions is Groupe Bull. Thi s French
company entered the computer industry
by signing a deal with Honeywell to set
up a jointly owned computer company,
Cii Honeywell Bull , in France . While
Honeywell Information Systems set up
subsidiaries in the rest of Europe , Ci iHB
prospered, and eventua lly Bull took over
Honeywell's systems interests . Bull is a
major player in the systems market (with
around $5.5 billion in revenues last
year), and its purchase of Zenith Data
Systems earlier this year has st rengt h
ened its presence in the PC market.
The Siemens group has dominated the
German computer industry. Th is con
glomerate is involved in many a reas of
manufacturing, from heavy engineering
to computer systems to consumer goods.
Siemens Information Systems' revenues
were around $6 billion last year. Like
Bull, the company has produced primar
ily mainframe and minicomputer sys
tems. Earlier this year, Siemens took
over Nixdorf, the second largest German
computer company, with annual reve
nues of around $3 million. Nixdorf is a
general systems supplier, but in recent
years it has been most successful in sup
plying electronic point-of-sale termi
nals.
In the Netherlands, Philips (with an
nual revenues of around $3 billion) is the
leading computing and electronics manu
facturer. Based in Eindhoven , it is a lead
ing company in home electronics and
communications.
The U.K. is the home of International
Computers Ltd ., now owned by Standard
Telephone and Cable. ICL traces its ge
nealogy back to some of the first compa
nies that built electronic computers . The
going got tough in the 1980s, but the
company is now stable. ICL has system
atically bought technology from other
countries. It uses Fujitsu processors in its
mainframes, Sun's SPARC processors in
its departmental servers, and a variety of
suppliers for its low-end products. The
joint STC/ICL group has annual revenues
of around $2.5 billion .
Italy has Olivetti. This company was a
late entrant to the computer market. It
started with office products, but it is
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probably the most successful supplier of
midrange systems and microcom pute rs
in Eu rope. With annual reve nues of
arou nd $5.5 billion, it is the second la rg
est supplier in Europe (Siemens is first).
It sells Unix minicomputer systems and a
wide variety of PC compatibles. Digital
Equipment relabels Olivetti PCs in the
European market.

Who Is Number One?
Alt hough these companies represent the
top six indigenous technology compan ies
in Europe, they are not the biggest. IBM
Europe's revenue last year was more than
50 pe rcent of the combined revenue of
these six companies . There is no doubt,
in Europe or the world, about who is
number one.
If you ta lk to the average European
IBM executive, you'll find that the IBM
corporate culture is the same there as it is
in the U.S. But European executives will
point out that they do not work for aU .S.
company. The I in IBM stands for " Inter
national," and the belief among Euro
pean IBM employees is that their com
pany is a truly international one that just
happe ns to be based in the U.S. For ex
a mple, if you go to the Hannove r Fa ire in
Germa ny, you will find that IBM Gm bH
carries all the appeara nce of a German
dat a- processing com pany. A nd IBM
(U. K. ) Ltd. proudly boasts that it is the
largest computer-industry employer in
the U.K .
In the 18 months between the launch of
the first IBM PC in the U.S. and its
European debut, IBM did not waste any
time. The in itial success of the PC in the
U.S. had caught the compa ny by sur
prise, a nd it could sell as ma ny of the ma
chines as it could make. Many of the ear
liest models found their way to Europe,
especially the U.K., as so-called "gray
imports." IBM ant icipated great success
in Europe and set up a manufacturing fa
cility in Greenoc k, Scotland. This facil 
ity builds virtua lly a ll the PCs and PS/2s
sold in Eu rope today. IBM found the
competition in Europe to be sti ffe r tha n it
was in the U.S. Before the PC arrived in
Europe , almost all the major hardwa re
vendors in Eu rope and the U. S.-from
Philips to DEC to ICL to Data Gene ral 
had launched their own persona l com
puters.
In addition, ma ny suppliers had built
up a loyal customer base for their own
products. The Commodore Pet and the
Apple II were successful in Europe, as
were the Tandy T RS computers and the
ACT Sirius (a 16-bit microcomputer that
was also known as the Victor). While
Pets and TRS-80s were considered to be
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home or hobbyist computers in the U.S.,
they were used by both small and large
businesses in Europe .
But none of this stopped IBM. With a
corporate steamroller approach, IBM
launched a blanket marketing campaign
and went after its traditional customer,
the corporate data-processing manager.
It took IBM longer to get the PC off the
ground in Europe than it did in the U.S .,
but it succeeded .
The control that IBM holds over the
market is not absolute, however, and
there are some notable exceptions to it.
And while the big names in the PC soft
ware, hardware, and networking busi
ness in the U.S. - Lotus , Ashton-Tate ,
Borland, AST, and Novell- are big in
Europe as well, the market is not a re
flection of that of the U.S. In Germany
and Denmark, the Commodore Amiga is
popular as a business system; the Ger
mans like the Atari systems as well. If
you thought that Digital Research' s Con
current DOS and GEM were "dead"
packages, you'll be surprised to find that
they sell well across Europe. Multiplan
is the most popular spreadsheet in
France, where they love the Macintosh .
A PC database called DataEase outsells
both dBASE III and IV in the U.K .

all over Europe. While Microsoft was
sweeping the boards in the U.S. after the
launch of the PC, Digital Research
plugged away first with CP/M-86 and
then with Concurrent DOS and GEM.
Microsoft arrived in Europe, via the
U.K. , soon after the PC was launched in
the U.S. Microsoft did well, but Digital
Research had done enough work to en
sure that it had a future in Europe .
On the hardware side , it is a similar
story. IBM cut a swathe through the sup
pliers of microcomputers , and now the
IBM PC standard dominates- with some
exceptions.

wo
major factors that help
determine if a company
will succeed in a
particular country are
timing and attitude.

Survivors

Timing and Attitude
Two major factors that help determine if
a company will succeed in a particular
country are timing and attitude : the tim
ing of the move to Europe and its attitude
toward Europe .
The classic- and mistaken- way for a
U.S. company to approach the European
market is to set up a subsidiary in the
U.K. or Ireland, launch products there ,
and (if successful) try to extrapolate the
reasons for that success across Europe .
This is an understandable course of ac
tion, since it gives the company a chance
to try to understand the European men
tality, market, and culture while dealing
in a common language . The problem is
that the U.K. is atypical of Europe . Of
all the European PC software and hard
ware markets, the U.K .'s is the closest to
the U.S.'s. A "top 10" ofPCs, software,
and hardware would be more like the
U.S .'s top 10 than any other market's in
Europe.
Some companies began early with Eu
rope and learned quickly . One such com
pany is Digital Research. It opened its
European offices in the U.K. in the days
when CP/M was virtually the only mi
crocomputer operating system available
on more than one type of machine. It li
censed the system to many local hard
ware suppliers, first in the U.K. and then

the ACT. It was like buying from IBM;
the Apricot came from a company people
thought they could trust. But, like every
body else, Apricot had to fall into line,
and, in recent years, the only personal
computer products coming out of the
company have been been PC compat
ibles. This year, ACT sold the Apricot
portion of its business to Mitsubishi.
Acorn is the only other major personal
computer supplier to survive the last six
years in the U.K. This company pro
duced an 8-bit computer that, thanks to
generous government support, became
the standard for use in British schools. It
was also successful as a home computer.
As times got tough in the home-computer
marketplace , Acorn diversified into
Unix systems. The company produced
the excellent Archimedes computer for
the home/educational market and the
RIOO series of Unix workstations based
on its own RISC technology. This was
not enough, though, and Acorn is now
owned by Olivetti .

Of Apricots and Acorns
Before the PC arrived, the U.K. boasted
more than 20 domestic manufacturers of
microcomputers, all different, with dif
ferent operating systems and no stan
dards. Most have long since vanished.
One supplier that held out longer than
most is Apricot. This company came out
of a systems house called ACT. ACT first
became involved with microcomputers
when it won the rights to sell the Sirius
microcomputer in the U.K. From there it
was a short step for the company to set up
its own manufacturing arm to make the
Apricot computer.
This was an interesting system : It was
one of the first to use 3 '12-inch floppy
disks as standard, which meant that al
though it was based on the 8086 proces
sor and could run MS-DOS, it was not
IBM PC- compatible. A neat design with
an excellent screen made it a system that
disparaged the IBM PC . It was semipor
table- in the same way that the early
Macintoshes were- and packed more
power than an IBM XT into a very small
box .
Its success was helped by the fact that
many data-processing managers (the big
gest PC customers) were familiar with

Look around Europe, and you 'II see sim
ilar tales of manufacturers struggling to
come to terms with IBM and either going
out of business, finding a benefactor, or
falling into line and producing PC com
patibles. Olivetti has been the most con
spicuously successful company.
With a solid background in office sys
tems, Olivetti first moved into the PC
market with the M24. This PC compat
ible was stylish, performed better than
anything IBM offered (although tweak
ing the system gave it some compatibility
problems), and was very well designed.
It took up just over half the desk space
that the IBM PC required, but it still had
the same number of slots and a much bet
ter screen. In fact, Olivetti tried to repeat
the success of Compaq by offering com
patibles with added value and Italian
elan. It was hugely successful in Europe ;
it was also Europe's last great shout in
the PC market.
Over the last four years, the European
market, like the U.S. market, has be
come a commodity market and is much
more price-driven than before. Suppliers
from Japan and Taiwan have moved in
and have been very successful. But the
European suppliers will not lie down ;
they still add variety and interest that you
will not see anywhere else . Olivetti still
produces the prettiest and most elegantly
designed PCs. Victor of Sweden pro
duces PCs with lots of power in a small
box. Schneider of Germany produces PC
compatibles that are to the PC industry

BYTE IBM Special Edition

continued
Fall 1990

135

Circle 96 on Reader Service Card
~;It~~·::·~:-

Td

617-569-5990

E "'•· • ' " " ' -,

Fu

617-567-2981

l5o\

1.;, . 1 hi

":~ ..~·~ ~ ~ :~~~~:: :
,d
"'"W(I81"0UK
"' •·•- ' • ''
'"
1

071-636-8210
071-255-1038

NO Ccmp;fins

CONTINENTAL COMPUTING

NO Prosrwnmin&
NOHaule

'(." Sowoe code
i• available
ifdr•ued

DESIGN
YOUR OWN
MENUES AND
FORMS
DATABASES
WITH JUST AN
EDITORON A
11!XT fllZ
THAT GETS
WADED
ATRUNilME
YOU ARE IN
CONTROL Of
EVERYTHING
ON-SCREEN
MULTI
UNGUAL
RUNS IN
STANDARD
ASCII BASED
LANGUAGES:
FRENCH
GERMAN
SPANISH
ITAU AN
A Pt-.N -.:1
-

,...,P"._.-1.. WBNU

SYJTBM .c .-111 d lll1111l•1 aD ro- ,..,.,_, ...t ,..__,,..__ .,• ._ lmdllr ON!!
m.._ly , Clf 1 f'"II. . .ID"'~d ftl~ Clf , . - •

,,.. _. ., llllll'fa:• . A MBNlJ . Il'B)4 ulh eittllr _ . _

8 .. ~ 1 .._ U b1 MBNUIX. Pl.U!, n.
, _ _ wl6 --..~ llle& c 

wi•

-u

••• JY!IX - •

m, ..._ ,.,.._ __.,._,_liD ...... ..._.....,, aed c: -• -.aD •
1

fi-e

...,P I ~

_... c c.ap•hil111: Nal. A 4ci!Mou

U.•J..-..:1 wtfttl

1

..._
S8u

.._.. ,,..... -,.....t wle - , t..dp••,._ O...•• r .. •IKI"''- __..,, ,.... _ .., aad • ..-.....ca.,..
- • SYJ'T'IBI-•
All .... , MBNUIX 6 SYStl.. Pt.UJ • P4JT BTRB! I. . . Sl• 'l'•• ms-HJlty b l • p ftl• , , . _ . , -.d, ddl •t c1

u~l•ll•

U. .• DOJ . , _ , wll1lo 1 UNI :I

I("

JWB...J... -.11 UNIX II• \I:Uilt•

-~~-

••• - I•IP-l tr . l•l. ., 1 .... ,_..,tid.,.

dlr:. .......... . , . _......... . 4D.)OO . . . . [IJ . . . . _ . . . . . . .poc~~ ... ly ••• ~ . .

FOR DOS
UNIX& XENIX

AoLJ...--..~

EXECUTES
SCRJPTii
PROGRAMS
BATCH AU:S

CWTIONAL
PASSWORD
RE-ENTRY

AKE the guesswork out of spell checking by adding
TechWords to your word processor's spelling checker.
TechWords contains over 40,000 words whic h are missi ng
from popula r word processor spell ing checkers. You can
select the categories which are most appropriate for your
needs. Some of the categories included are:
•Earth & Planetary Science
•Chemistry
•life Sciences
• Math & Physics
•Computer Science
• Engineering

T

TechWords is only $79.00
To order TechWords or for more informa tio n,
CALL GEOCOMP at (800) 822-2669

~ GEOCOMP Corporation

~~ 66 Commonwealth Ave.
' l:t:? Concord, MA 01742
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what Volvos a re to the car industry- not
the prettiest devices in the world, but
ones that you know will last.
Apricot invests a lot of money in R&D
in its bid to stay one step ahead of the Jap
anese . Other companies, such as Tulip of
Holla nd, M ission of the U.K., and Phil
ips , are al l t rying to get an edge through
technology or price and are adding vari
ety to the ma rket.
Then there is Amstrad. This home
electronics company is run by Alan Sug
ar, who decided f ive years ago he could
produce a fully functioning business
computer with monitor, drives, printer,
and software for less than £500 (about
$900). He was spectacularly successful.
His completely non-IBM -compatible sys
tem sold by the m illions . (He eventually
moved to IBM compatibles as well, with
slightly less success.) He is one Euro
pean who realized very quickly that, like
soap , cars, and bicycles, computers are
commodities. If your expectation s are
big a nd your pockets are small, then Sug
a r is your man .
Sugar established that a target price
point in the U.K . for a complete com
puter system for home use was £500.
Th is is a trend that other companies have
followed . But that is at the lowest end of
pe rforma nce and cost; in concentrating
on that end of the market, Sugar is a spe
cia list and also an exception in Europe.
His is one company that can enjoy some
success by competing price-wise in the
PC market with the Eastern suppliers.
The rest of the European PC manufac
ture rs are look ing elsewhere for growth
and profit. The two key a reas that they
are concentrating on are high-end i486
based PC systems and the Unix or Open
Systems market.
Analysts believe that the Unix market
is growing more quicky in Europe than
anywhere else in the world. Workstations
a re begi nni ng to take business away from
the PC in the general computing market.
European suppl iers are desperately hop
ing that this will continue , because Unix
systems mean big file servers, complex
networks and terminal connections, ex
pensive software, and the opportunity to
sell personal computer systems the way
mi nicomputers used to be sold: with high
margins and big profits. European com
pan ies find it difficult to compete with
the rest of the world on price and quality.
The European suppl iers hope that the
tastes of PC users will continue to
change . •

Colin Barker is a BYTE senior news edi
tor in London. He can be contacted on
BIX as "colin. b."
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CREATING
VIRTUALPCS
ONTHE386
They said it could be done but never told how;
here is how!
Matt Trask
ith the introduction of the
Intel 386 microproces
sor, it became possible to
create virtual machines
with a desktop personal
computer. Although there has been a
long tradition of V Ms in larger computer
systems, such as the Wang VS series and
the IBM 360 with CP/CMS, this is the
first time this kind of capability has been
available to the small-com
puter user. OS/2 2.0, Alloy's
386/MultiWare, Microsoft
Windows/386, and the Bor
land Turbo Debugger all use
this new operating mode .
Even if you are not trying to
create the next great hyper
visor for MS-DOS, the emu
lation techniques discussed
here will show you how to use
the 386's virtual 8086 (V86)
mode to virtualize an IBM
PC compatible in your favor
ite 386 operating system.
Although the Intel litera
ture makes the statement that
"the 80386 can switch rapidly
between its protected mode
and V86 mode, giving it the
ability to multiprogram 8086
programs," there is very little
information available for the
programmer on how to imple
ment such a system. I will
draw on my experiences with
Phoenix's VP/ix and Control/
ILLUSTRATION : KEVIN HAWKES © 1990

386 projects, as well as the Stellar " MS
DOS in an X Window" project, to de
scribe the various methods used in creat
ing a virtual PC (VPC) .

A Historical Perspective
For the purpose of this discussion, I'll
define a VM as any combination of hard
ware and/or software that creates an en
vironment in which a piece of software

can be fooled into believing that some
hardware feature or operating-system ca
pability exists when it really doesn't. A
good example of this is the familiar
RAM disk programs that are used on
many PCs. This combination of RAM
and software creates the illusion of a very
fast disk drive that an application pro
gram cannot distinguish from the real
thing .
VMs have traditionally
been offered as a way of main
taining backward compatibil
ity with an existing software
base when a computer manu
facturer introduces newer, in
compatible hardware or oper
ating systems. In this way ,
vendors can offer newer tech
nologies while leaving their
customers with that warm
fuzzy feeling as they continue
to use all that expensive soft
ware and data they accumu
lated with older systems .
IBM's System 370 with VM/
370 is a good example of this,
because it can actually run
OS/370 batch jobs faster in in
dividual VMs than if the jobs
are all multitasked under
OS/370.
Although VMs may seem
to be the sole province of large
computer systems, the PC
community also has a long
continued
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ware base will ensure the success of V M
products that are based on the 386.
It is important to note that although the
V86 capability of the 386 can be used to
emulate operating systems such as MS
DOS, greater success comes from emu
lating the PC itself, because its large base
of installed software is heavily depen
dent on the vagaries of PC hardware .

VIRTUAL MACHINE AND X WINDOW SYSTEM
~

Virtual Machine Monitor (VMM)
X server
reads key
and puts it in
event queue

VIrtual PC (VPC)
Disassemble trapping
mstruction and dispatch
An application that is
interrupt exception
~ r- running in a VPC issues
handler code
an INT 16h with AH=O,
which traps to the VMM
~ ------ -

.I

1~t-~~. ~.

Interrupt exception code
determines that it was
INT 16h and reads an
X input event
from input queue

Current Products That Use 386 VMs
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A virtual machine using an X window for its user environment. The X client is
running separately on the host. The X server is wherever the user may be.
tradition of such necromancy . Products
such as MultiLink from The Software
Link and DoubleDOS by SoftLogic Solu
tions allow more than one DOS applica
tion to run concurrently on a PC by pro
viding each program with the illusion of
its own PC operating environment, albeit
with limited memory for each program.
Another example is the hardware co
processors created by Phoenix Technol
ogies for Unix workstation companies
like Sun and Apollo-these allow DOS
applications to run in systems that do not
have Intel-family CPUs or PC-compat
ible expansion buses.
One VM system that failed in the PC
marketplace is the NEC V20 micropro
cessor. Although this CPU is capable of
executing the 8080 instruction set and
138
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this ability can be used to virtualize the
CP/M 2.2 operating system, it was never
a smashing success. I attribute this to the
lack of a widespread, large investment in
CP/M applications software. Computers
with 8088 processors were capable of
running most of the same applications as
CP/M (e .g., WordStar, dBASE II, and
Crosstalk) under a very similar operat
ing environment , MS-DOS. With no
64K-byte limit, there was no incentive to
develop virtual CP/M systems.
The 386 arrived at a time when large
corporations had tremendous invest
ments in DOS software, such as Lotus 1
2-3 and Microsoft Word, none of which
can execute directly in the 386' s native
protect mode or be easily ported to run in
such an environment. This large soft
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Before digging into the hows and whys of
emulation, here's a look at some of the
products that use the V86 mode of the
386 and where they fit in. I'll divide
these products into three groups : hy
pervisors, applications, and control pro
grams.
A hypervisor is a multitasking envi
ronment that allows concurrent execution
of more than one V M. Each V M may be
running a copy of DOS or some other PC
operating environment, such as CP/M
86. Windows/386, Alloy's 386/Multi 
Ware, and Intelligent Graphics ' VM /386
are good examples of hypervisors be
cause they all use V86 mode to run
multiple copies of MS-DOS, each with
real-mode DOS applications. I'll also put
The Software Link' s PC-MOS under this
category, although there is a fine line be
yond which it would have to be called an
operating system instead of a hypervisor
because it also provides a native execu
tion environment for new software devel
opment.
VP/ix from Phoenix Technologies/In
teractive Systems and Merge 386 from
Locus Computing are both examples of
what I'll call applications. Rather than
providing the multitasking environment
of a hypervisor, they provide the ability
to execute DOS in VMs while running as
an application under various 386 Unix
operating systems. They get their multi
tasking ability as a result of the environ
ment that they run in. The Sun386i work
station demonstrates this "DOS under
Unix" technology- older Sun systems
require the addition of emulation hard
ware in order to run DOS, but the 386i
comes with DOS built in because of the
V86 capability of its 386 CPU .
The last group of 386 VM products is
the control programs. These use the new
capabilities of the 386to enhance the use
of the system but do not attempt to be op
erating systems in their own right. Com
paq's CEMM program allows DOS to
run in V86 mode while using the CPU 's
page-translation hardware to emulate the
operation of an AboveBoard . Qualitas's
386Max provides similar functionality
for 386-based machines. Phoenix Tech
nologies provides Control/386 to OEMs
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for more specialized uses, such as back
filling DOS memory to 640K bytes in
machines that are capable of adding only
512K bytes below the !-megabyte bound
ary. Debuggers such as Nu-Mega Tech
nologies' Soft-lce/386 and the Borland
Turbo Debugger are among the more in
teresting applications that can be found
in the control-program genre. These
products operate on real-mode DOS ap
plications and run them in 640K-byte
VMs . By keeping their own code outside
of the DOS address space and using the
CPU's hardware debug registers, they
can provide functionality similar to that
of much more expensive in-circuit emu
lators.
My own Stellar MS-DOS project falls
into the control-program category. Its
primary function is to run a 386-based
service processor built into the Stellar
Model GS 1000 Graphic Supercomputer.
In this capacity, it boots the big CPU and
handles low-speed 110 devices, such as
mouse, keyboard, and serial lines, on be
half of the GSIOOO's native Stellix oper
ating system. Because this places little
demand on the 386 CPU, all extra cycles
are used to run MS-DOS in a VM that
displays its output through the Stellix X
Window System display manager as if it
were a native Stellix application .

How to Virtualize
Emulation is the technique of gaining
control of the CPU from a program that
is executing and passing the program's
execution to some sort of a monitor or
supervisor program. This monitor then
determines what the original program
was trying to do, causes the desired re
sult, and restarts the original program at
the place at which it would have normally
arrived if it was not in an emulated envi
ronment. This taking of control is re
ferred to as trapping and usually requires
hardware support. On the 386, trapping
generally takes the form of a general pro
tection (GP) interrupt. An example of
software-based trapping would be a vir
tual disk device driver that is chained
onto the lnt 13h vector so that it gets con
trol every time a disk request is made.
The 386's V86 mode provides many
trapping mechanisms you can use to sup
port emulation of PC-compatible hard
ware. It is possible for a VM monitor
(VMM) to set up trapping on accesses to
110 ports, interrupts, operations that af
fect the interrupt flag (IF), and attempts
to execute privileged operating-system
instructions, such as those that enter and
leave protected mode.
The figure describes the flow of con
trol in a keyboard emulation. PC-based

Ad e

anslation

he 8086 and 8088 CPUs generate
linear memory addresses from two
T
components- a segment and an offset.
The segment address is shifted left by 4
bits, and the offset is added to the result,
giving a 20-bit linear address . A 286 or
386 in real mode generates addresses in
the same fashion.
The segment component is renamed
to selector when running in protected
mode . Instead of being a value that can
be used directly to compute an address,
a selector is an index into a table of seg
ment descriptors . Each descriptor con
tains information about the location,
application programs typically get key
strokes by using lnt 16h to read them
from a ring buffer. The data objects in
the ring buffer are a combination of an
ASCII value and the scancode of the key
that was pressed . In the Stellar MS-DOS
implementation, all keystrokes are re
ceived from an X window and must be
translated into a form that is useful to PC
applications . If a trap is taken every time
an Int 16h is issued, the VMM can read
an X keyboard event, translate it into an
ASCII/scancode pair, load this value
into the AX register, and resume execu
tion at the instruction following the Int
16h.
Other examples of emulation are the
so-called limulators- products that pro
vide the same functionality as an Intel
AboveBoard by trapping all use of Int
67h and using the 386's page-translation
hardware to remap extended memory in
the same way that the AboveBoard's
hardware remaps extended memory.

Why Virtualize?
By supporting VMs, an operating system
can execute other operating systems as if
they were applications, or perhaps just
execute applications that would normally
run under some other operating system.
An example of the latter would be a ver
sion of Unix that has been extended to di
rectly execute OS/2 binary programs.
One primary reason for virtualizing
an operating environment is to provide
the illusion of hardware support for pe
ripheral devices that do not really exist.
Often the host system will have periph
eral devices such as floppy disk drive
controllers or video controllers that are
not compatible with the NEC 765 and
Motorola 6845 used in the PC; in this

size, and protection attributes of an area
of memory . When a selector is loaded
into one of the segment registers, its as
sociated descriptor is used to calculate
linear memory addresses instead of the
older shift-and-add method .
When the 386 CPU is run in virtual
8086 mode, address translation is done
as if it were an 8086 CPU . This means
that all virtual PC address space must
begin at an offset address of zero. Pro
tection in a multitasking system must be
provided by the memory management
unit because segment descriptors are
not used .
case, the emulation software can trans
late 110 requests into a format that is
meaningful to the native devices . An
equally important reason for virtualiz
ing an operating environment is to pro
vide for the sharing of devices like serial
lines and floppy disk drives in multitask
ing environments.
Although it is possible to create an en
vironment that directly virtualizes MS
DOS by trapping at Int 21 hand virtualiz
ing the individual DOS calls, I believe
that a more thorough and compatible job
can be done by emulating the hardware of
the PC itself. In the past, operating sys
tems like Concurrent DOS (also known
as Concurrent CP/M) provided less
than-complete emulations via the use of
filter programs and case-by-case excep
tion handling to run only the most popu
lar applications software.

386 Support for VMs
The 386 has many advanced features that
support the creation of VPCs. These in
clude multitasking, virtual memory,
memory protection, and 110 protection.
The 386 multitasking model provides for
hardware-based task switches in which
the registers associated with an outgoing
task are dumped by the CPU into an area
of memory called a task state segment,
and the registers for the incoming task
are restored from its TSS . V86 mode is a
_ special kind of task- when bit 17 of the
EFLAGS register is set, address transla
tion for the associated task is done as it
would be on an 8088 (see the text box
"Address Translation" above). There are
also changes to the way that 110 protec
tion is handled that make it easier to do
device emulations.
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Virtual memory is the ability to remap
memory resources as needed to locations
other than the physical addresses associ
ated with them. You can use this to create
the illusion of greater system memory
than actually exists because some of a
process's memory can be stored on disk

when it is not needed . In addition to 286
compatible segment-based address trans
lation, the 386 is capable of doing page
based address translation . With its built
in memory management unit (MMU),
the 386 can map any 4K-byte page of
physical memory to any virtual address

Listing 1: The UART defined as a state machine with a C structure.
struct uart (
u _char iob ;
u_char dll;
u_char dlm ;
u_char ier ;
u_c har 11r ;
u_char lcr ;
u_char mer;
u_char lsr;
u_char msr;
u_ char scr;

I t T% 1Rx buffer t I
I t divisor latch [.<)B t I
I t divisor latch MSB t I
I • interrupt enable register
I • interrupt ID reg ister •I
I • Hne control register • I
/ ' modem control re gister • I
I • Hne status register • I
/ • modem status register • /
I • scratch regis ter • 1

•I

};

Listing 2: Flow ofcontrol during reflected interrupt and /RET trap .
II
• REFLECT() - cycle a VPC interrupt service routine.

•I
re flect(regs , intnum)
regs_v86_err_ t • regs;
u_char intnum;

{
u_ short • mem..__ptr;
u_ short flags;
I t calculate flags image from virtual flags • I
flags • regs->FLAGS;
if ( t V!RTUAL_FLAGS & IF) { I • is virtual IF set?
flags /• IF; I • yes, set 1t here • I

•I

}

I1

"PUSH" FLAGS, CS , and IP registers •I
mem_ptr = (u _short t )((regs ->SS « 4) + regs->SP);
•- -mem_ptr '"' flags ;
•--mem_p tr • regs- >CS ;
•--mem...ptr = regs -> IP + 2 ; 1• fbup for restart •I
regs->SP - • 6; I • fhup SP • I

I•

calculate new CS and IP from in t errupt number • I
mem_ptr = ( u_short t ) ( int num 1 4 ) ;
regs->I P = • mem_ptr++ ;
regs-> CS = • mem_ptr;

I•
IRELHAND!.ER() - VPC trapped on an !RET instruction.

1

•I
iret_ handler( regs)
regs _ v86_err_ t • regs;

{
u_short • stLptr;

II
1 "POP" CS, IP, and FLAGS registers, for ce IOPL to zero
and clear the interrupt flag in case v86 code modified
• the flogs image on t he stack

1

I

I
stLptr = (u_short t )((regs- >SS « 4 ) + regs ->SP);
regs -> IP = • stk _ptr++;
regs ->CS = • stk_ptr++;
•V IRTUALFLAGS = • stk _ptr; • save virtual IF t 1
regs -> FLAGS = • s tk_ptr & OxOd ff; I • IOPL=O , CLI • I

I t fbup stack after J "POPs"
regs- >SP += 6;

•I

within the CPU 's 4-gigabyte linear ad
dress space . Virtual memory is particu
larly important when emulating a PC
because all VPC memory maps must
originate at logical address 0 :0.
Memory protection is a fundamental
requirement of a multitasking system; if
a task could arbitrarily alter another
task 's memory , the system could crash at
any time . The 386 provides two types of
memory protection: descriptor-based
and page-based . Descriptor-based pro
tection is the technique used by OS/2 l .x
to protect an application's memory seg
ments . Thi s method is not appropriate
for a V86-mode task because segment
descriptors are not used . Page-based pro
tection uses the MMU to create a unique
address space on a per-task basi s by
changing the memory map on each task
switch . You can obtain additional protec
tion on a per-page basis by defining su
pervisor (kernel) and user (V86 task)
page attributes . Later I will show how
page-based memory protection can be
exploited to emulate a memory-mapped
video system .
The 386 CPU provides for 110 protec
tion to trap any or all accesses to 110 port
addresses . The 386 version of the 110
privilege level (IOPL) mechanism is an
exten sion of the 286 that includes a selec
tive trapping mechanism . The 386 uses
an 110 permission bit map for each V86
task with a bit corresponding to each
byte-wide port. By setting and clearing
these bits, a VMM can take traps on de
vices that need to be emulated or shared
while allowing direct access to selected
hardware by VM application program s.

Emulation Techniques
Once the VMM has gained control of the
VM due to a general -protection trap,
there are many different techniques that
you can use to perform an emulation. For
the purpose of discussion I'll assume that
the GP trap handler is entered by a task
switch so that the VM's TSS will contain
a snapshot of the VPC 's registers . By
using the stored CS and IP values from
the TSS , the VMM can build a pointer to
the instruction that caused the trap; by
disassembling the instruction, it can de
termine what type of emulation is appro
priate . After the required result is ob
tained, the VMM " fixes up " the TSS so
that when the VPC task restarts, it begins
execution at the first instruction after the
one that was trapped .
1/0 trapping is the most straightfor
ward method of emulating PC peripheral
devices . This emulation is simplified
by the register-based interfaces to VLSI
continued
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peripheral devices such as the interrupt
controller, floppy disk drive controller,
universal asynchronous receivers/trans
mitters, and video controller. The 8250
UART is a good example of a device that
is easy to emulate directly . I start by de
fining a state machine as a standard C
structure (see listing 1) .
Whenever an application outputs to the
COM I address range of 3f8h through
3ffh, the VMM fills in this structure
with the data byte that is being written.
An input trap at one of these ports will
return the value that is stored in the
structure . A VMM armed with this in
formation can do emulation in a few dif
ferent ways. One way is to translate 8250
UART I/0 to commands that are mean
ingful to some other UART - like an
8251 or 8530- that is available in the
system.
If the VMM is hosted by an operating
system such as Unix , the emulation code
would use control outputs that set the
data transfer rate, raise DTR , and so on
to do ioctl() calls to the standard Unix
serial device driver. In this case, the
VMM stores the status returned by the
driver in the structure's status registers
until an input trap is taken. The VMM
makes the translation between the inputs
and outputs at the virtual Tx/ Rx buffer
port, and the reads and writes of a file
descriptor associated with the Unix seri
al driver .

Interrupt Reflection
Interrupt reflection is a technique where
by the VMM takes a trap on an INTnn
instruction but does not immediately at
tempt to do any emulation. Instead , it
fixes up the V86 task's TSS to the inter
rupt state. The VMM uses the SS:SP reg
isters to build a pointer to where the CS,
IP, and FLAGS registers would be writ
ten with the three PUSHes used to save
them. SP is modified as if these three
PUSHes had been done, and the register
values are written at the address pointed
to by SP. Next, the VMM gets the inter
rupt handler's address from the table in
low memory and writes it as CS :IP in the
TSS. When the VPC is restarted, it exe
cutes the interrupt service routine that
the vector table pointed to. The IRET in
struction at the end of the ISR is trapped.
The VPC reverses the situation by re
trieving CS, IP , and FLAGS from the
place where it synthetically PUSHed
them. The SP register is restored to its
original values.
Listing 2 shows code fragments from
the Stellar MS-DOS VMM code that re
flect interrupts and handle the IRET in
struction used to return from a reflec
142
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tion . This technique is most useful with
BIOS interrupts where it is desirable to
wait for the BIOS port accesses and use
the I/0 trap as the entry point into emula
tion code.
In my task-switching GP trap model,
reflection is not very useful as a way to
handle real hardware interrupts because
of the latency of 538 clock ticks associ
ated with doing a task switch on every ex
ternal interrupt. Even if this were not a
problem, a multitasking system that is
running more than one VPC might have
the task with the proper interrupt handler
idle or swapped out at the time the inter
rupt occurs. This means that the kernel
must be able to participate in interrupt
handling on behalf of the VM. Device
drivers with intimate knowledge of the
interrupting hardware can field the ac
tual interrupt and save the data or other
interrupt event information in a queue
for later delivery to the VPC's ISR. A
signal is then sent to the VMM indicating
that an interrupt reflection is required for
the VPC to process the interrupt as if it
were an asynchronous event.

Memory Translation
Memory translation and protection can
also be used for device emulation. Mem
ory pages that have been mapped to the
video regeneration buffer addresses of
BOOOh and B800h can be marked as
read-only, which causes a page-fault trap
whenever an application attempts to
write directly to video memory . The
page-fault handler can then dispatch to
video emulation code, which determines
what the application was trying to do and
causes the same effect on the computer's
display .
In the Stellar MS-DOS project, I used
a hardware assist in video emulation
there is a block of shared memory that is
used for interprocess communication be
tween the 386 kernel and Stellix. This
memory is doubly mapped so that it can
be accessed either as ordinary RAM or
as first-in/first-out RAM. When pages
are mapped from the FIFO address range
into video buffer locations, all writes by
PC applications to this RAM have their
addresses encached in the associated
FIFO. The video emulation code that is
running under Stellix can retrieve these
addresses and use them as indexes into
the shared memory array to obtain video
updates rather than using the less effi
cient method of comparing the whole
video buffer with a local copy . You can
also use memory translation to solve the
infamous A20 wrap problem by aliasing
the first 64K bytes of memory to the 1
MB boundary.
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How to Emulate a PC
Now that I' ve illustrated some emulation
techniques, I'll create a working defini
tion of what it takes to virtualize a PC
compatible system . Remember that you
are emulating the hardware of a PC
rather than just the MS-DOS operating
system, so every standard PC peripheral
device must be accounted for. Of the sub
systems that I'm about to describe , most
are best emulated by 110 trapping when
the BIOS or an application attempts to di
rectly access the device .
The keyboard is both simple and com
plex to emulate. In its simplest form, you
can emulate the keyboard by trapping Int
16h , reading data from the keyboard or
device driver, and returning this input
data to the VPC in the TSS register
image. The complexity occurs when you
consider the other functions of the key
board controller and the real devices that
you can use to emulate the keyboard . The
8042 keyboard controller chip is also re
sponsible for software CPU resets and
gating the A20 line to cause megabyte
wraps on AT-type systems . A PC key
board generates scancodes that identify
which key you 've pressed and whether it
was a downstroke or an upstroke (i:e .,
make or break codes). If you are using
an ordinary ASCII terminal (e .g ., a
VTI00) as the VPC's console , some
translation must be done from ASCII to
scancode, and break codes must be syn
thesized. Stellar MS-DOS uses X as the
source for input , so the translation is
pretty easy; X input events include a
scancode equivalent and press/release
information , so it is just a matter of doing
a table lookup to find the corresponding
PC-compatible scancode.
Console em ulation must provide a PC
compatible display , such as MDA , CGA ,
or Hercu les, in addition to being a source
of keyboard input. You can use serial ter
minals as VPC consoles by emulating PC
video attributes (e .g ., inverse video , un
derlining , and flashing) wi th whatever
capabilities exist in the terminal . You can
simplify this task by using terminals like
the Wyse 60 and the Kimtron , which
have PC-compatible display attributes
and can be programmed to generate
scancodes.
Video emulation is usually a combina
tion of memory -based protection (as
mentioned above) and 110 trapping on
ports associated with the 6845 CRT con
troller. Lotus 1-2-3 is one of the main
reason s for thi s combination- it uses
BIOS and direct video memory accesses
for most of its work, but goes directly to
the 6845 when entering a graphics dis
play mode. Because of this, an interrupt
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trap on the video BIOS alone would be in
adequate to emulate all 1-2-3 output. The
consensus among many 386 VM devel
opers is that EGA graphics emulation is
too difficult to perform in software. The
complex architecture, combined with
many write-only control registers, would
consume too much compute power in re
turn for a very-low-performance emula
tion . VGA, on the other hand , may pro
vide new opportunities, because a simple
hardware assist can intercept the video
data at the auxiliary video connector
after the VGA has done all the hard work
but while the output data is still in a digi
tal form .

Emulating Disks and Drives
Floppy disk emulation is a challenge be
cause of the secretive nature of the copy
protection industry. You can emulate
normal disk operations, such as sector
reads or writes, by trapping Int 13h and
reading from or writing to a 360K-byte
fi le containing the image of a disk. This
fac ilitates device sharing by allowing
each user to have his or her own floppy
disk image.
When dealing with copy-protected ap
plications , it is usually easiest to disable
trapping in the VPC 1/0 permission bit
map so that direct access to the floppy
disk drive controller chip is possible. Of
course , this will work only if an NEC
765 or compatible FDC chip exists in the
system at addresses 3f0h through 3f7h.
The real floppy disk drive can be shared
among multiple VPC users when you im
plement a trap on the first access algo
rithm; this releases 1/0 trapping when a
VPC first attempts use, and reenables
trapping when the application has com
pleted its use of the floppy disk drive .
Hard disk drive emulation is similar to
floppy disk drive emulation with one no
table exception- it would not be desirable
to keep a 30-MB emulation file hanging
around waiting to be filled just because
a type-3 drive is being emulated. The
VP/ ix emulation uses a minimal-size file
that is extended as needed when files are
written to it. This is most useful for boot
ing MS-DOS and for programs that can
install thei r copy protection on a hard
disk.
A better way to emulate large mass
storage devices is a file redirector that
translates requests (e .g., open, close,
read , write, and find first) into requests
for the native fi le system on the host op
erating system . Stellar MS-DOS uses
this method because it has the additional
benefit of allowing DOS and Stellix files
to be shared transparently from either
environment.

Clocks and Interrupts
The battery-backed real -time clock chip
(also known as the CMOS) must also be
emulated, because it provides informa
tion to the VM about memory size and
device configuration. It would be inap
propriate to allow direct access to the
real CMOS (if any), because it is used to
boot the host operating system and must
be protected from capricious changes . A
64-byte data file containing the image of
a CMOS can be maintained for each
VPC, allowing all users to have their

ne
interesting fact
about the MS-DOS
operating system is that
it does not need a
real clock in order to
function correctly.

own configuration and concept of time
and date.
Many PC applications make direct ac
cesses to the 8254 counter/timer chip in
order to generate unusal sounds , measure
real-time events, or provide a periodic
timer tick interrupt at a higher rate than
the PC-standard 18.2 Hz . A state-ma
chine timer emulation needs to receive
periodic signals from the host operating
system to keep track of the passage of
time . An interesting fact about the MS
DOS operating system is that it does not
need a real clock in order to function cor
rectly . One way to take advantage of this
and improve VPC performance might be
to give just one or two timer signals per
second to the VMM and adjust the tick
count in the VPC ' s low memory every 15
seconds or so to the correct value . This
would allow time to pass for file-system
time stamps and applications, such as the
Brief editor, that have on-screen clock
displays .
An emulation of the 8259 programma
ble interrupt controller (PIC) chip plays a
role in many of the other emulations . Be
fore acting on a queued interrupt signal
for a timer tick or an incoming serial line
character, the VMM must examine the
state of the PIC emulation to determine

whether this interrupt level is enabled
and not masked . Similarly , the state of
the virtual IF in the VPC's FLAGS regis
ter must be checked to ensure that an ap
plication has not issued the CLI instruc
tion to disable external interrupts.

Other Devices
Sound emulation can be a particular
challenge because of the di verse uses
placed on this seemingly unimportant
subsystem. You can emulate the standard
beep tone that is generated by the ASCII
BEL character (G) on just about any
thing , even on a serial terminal console
device , but you can emulate the more
complex sounds that are used with game
programs only if there is adequate hard
ware support.
You can support serial communica
tions using the example I gave earlier for
emulation techniques. One copy of the
UART structure would be requi red for
each emulated port. This is a place where
the VMM must use interrupt queuing
and signals , because incoming data and
UART status might be lost if the VPC
task is not running when the real hard
ware interrupt occurs.
Sharing a printer is not a problem that
most PC applications are concerned
with, since each PC usually has its own.
But in a multiuser system or a system in
which a 386-based VPC is hosted under
an operating system like Unix , printer
control is managed by a spooler program
rather than directly. The VPC can trap
BIOS outputs that use Int 17h. When the
VPC receives the interrupt message, it
can direct the outgoing characters to a
disk file. When the print job is done, the
VPC can then send the file to the print
spooler. Spooling is a major problem in
the PC environment because there is no
real concept of job end or end of file
when printing. There are three strategies
that the VMM can use to detect th is con
dition and submit a print job: time-out,
program termination, and direct user in
teraction . A time-out would close the file
and send it to the spooler after some du
ration since the last character out put. The
VMM would detect the termination of a
program by a trap on Int 20h and the
DOS lnt 21h subfunctions OOh , 31h , and
4ch . Direct user interaction is the sim
plest and least elegant method- the user
would have to run a short program or
make a selection from a system menu
with a mouse to start the printing job.
Mouse emulation is the one type of
emulation where the least amount of slop
can be tolerated-since the mouse is a
high-performance component of many
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user interfaces, any noticeable delay be
tween mouse movement and mouse cur
sor movement could affect its useful
ness. This is a particular challenge in
multiuser time-sharing systems such as
VP/ ix, where the DOS application is
drawing the mouse cursor but the Unix
serial driver is taking the mouse inter
rupts. If the DOS task is sleeping or
swapped out when the mouse is moved,
the jerky motion could be intolerable.
Network emulation can usually be ac
complished by the file-system redirector
(mentioned earlier in the discussion of
hard disk drive emulation). This allows
the VPC to take a free ride using what
ever network services are provided for
remote file systems in the host environ
ment. If desired, you can emulate Net
BIOS by trapping its entry point, or you
can emulate individual network cards
(like the 3Com 3C501 and the SMC
ARCnet adapter) by 1/0 trapping.
The last remaining emulation is an
EMS expanded memory manager that
provides over 640K bytes of RAM to
DOS applications . Although this emula
tion is not required for PC compatibility,
the 386's MMU makes it easy because
you can use page translation to map
memory in much the same way that a real
expanded memory manager does hard
ware- based memory mapping on an
AboveBoard. You can emulate this de
vice by trapping lnt 67h and letting the
VMM do the emulation, or by running a
real expanded memory manager (like the
one Intel provides) and trapping on the
1/0 port accesses when it tries to manip
ulate its AboveBoard-control registers.

Problems of Emulation:
Civilizing MS-DOS
While all the above descriptions may
make you think that the creation of a
VPC is a fairly simple task, there are
problems with emulation, performance,
and system security that must be ad
dressed. It is not possible to emulate ana
tive 286 operating system, such as OS/2,
on the 386. A number of the privileged
system programming op codes (e.g.,
LMSW, ARPL, CLTS, and LLDT) that
the 286 operating system would use can
not be emulated because the 386 kernel
uses them . (For more insight into what
would be required for 286 emulation, see
"Emulating the 386" in the May/June
1988 issue of Programmer's Journal.)
Peformance is probably the single big
gest issue in VPC creation. In the good
old days, end users had lower expecta
tions for their PCs- an emulation that
ran as fast as a 4.77-MHz XT would have
been considered acceptable. Nowadays,
144

Fall1990

•

erformance
is probably the
single biggest issue
in VPC creation.

most typical users have been exposed to
MS-DOS running on 20- to 33-MHz 386
AT clones. A VPC with anything less
than 6-MHz AT performance would
probably be considered unacceptable.
MS-DOS exhibits a behavior consid
ered antisocial in larger multitasking
systems such as OS/2 or Unix- it "busy
waits." What this means is that when
there is no work to do, DOS soaks up all
available CPU cycles by polling the key
board and network (if any) in an idle
loop. If it were allowed to do this when
running as an application in a VP/ix sys
tem, all other programs running concur
rently would be penalized. Another con
tributing factor to VPC inefficiency is
the overhead associated with trapping to
the VMM. Unlike a slow 8088, where
saving every CPU cycle improves the
performance of an application, the 386
shows a speedup only when major algo
rithmic changes are made . If you can
minimize the number of task switches
that must be made in order to do an emu
lation, the overall speed of the VPC
improves .
VP/ix addresses the DOS busywait
problem by detecting idle loops- DOS
and applications will exhibit characteris
tic behaviors such as polling the key
board without getting input when idling .
This is used to lower the task's priority or
even to put the task to sleep. Another im
provement can be made by "short-cir
cuiting" the entry into an emulation . For
example, a trap on the Int IOh write-tele
type function can do simple output faster
than a reflected interrupt that must take
multiple traps as the Int I Oh BIOS access
es the 6845 video-controller registers.
The address-caching FIFO described
earlier for the Stellar video emulation is
an example of how a simple hardware as
sist can improve emulation performance.
An improvement that is more difficult
to implement is changing the trapping
model from a task switch to a level
switch. Instead of using a task gate for
the GP interrupt handler, you can use a
trap gate to cause a change in Current
Privilege Level from application (leve13)
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to kernel (level 0). Th is is not as simple
as a task switch , because the GP handler
doesn't get a nice snapshot of the VPC in
a TSS. It must do its own register preser
vation and work from the state that is
saved on the stack in order to dispatch a
proper emulation. But this complexity
can save 31 7 clock tick s round-trip on
each trap- a task-switch INT/IRET se
quence takes 538 clock ticks, while a
level-change INT/PUSHA/POPA/IRET
takes only 221 clock tick s.
The other major performance booster
is the use of IOPL = 3. By definition , the
CPL of a V86-mode task is always 3, so if
IOPL is less than 3, instructions that
modify the interrupt fl ag li ke CLI I
STI / PUSHF/ POPF / I NTnn / IRET will
cause GP traps so that the IF can be vir
tualized . If IOPL = 3, these operations
are no longer privi leged , allowing the
VPC application programs to have di rect
access to the CPU's IF, thus minimizi ng
the number of traps that must be taken.
This leads right into another emula
tion problem : system security . What if a
bug causes a DOS application to crash
after it turns off external interrupts wi th
a CLI? Any timer tick- based multitask
ing would cease to function , and it would
be time to reach for the big red switch .
To determine the appropriateness of
using IOPL = 3, you must look at what the
system is being used for. In a Unix sys
tem, where security and reliability are
very important , it would not meet the
needs of other system users if a VPC
could bring down the house . But with
Windows/386, a single-user system , it
might be appropriate because perfor
mance is more important than security,
and the user can 't hurt anyone else with a
bogus program .
For the Stellar MS-DOS implementa
tion, I defined the shared memory inter
face between the 386 kernel and Stell ix
as the security point. If the 386 we re to
crash for some reason , it would not affect
any Stellix applications that were ru n
ning; thus , the 386 could be rebooted
without anyone other than the MS-DOS
user noticing . To this end , I have in
stalled a hardware assist- a watchdog
timer that issues a nonmaskable interrupt
to the 386 if it is not reset periodically by
the normal timer-tick ISR . Thi s guaran
tees that the 386 kernel will be able to re
cover from the above scenario and termi
nate the offending DOS application with
no further side effects.

The Future of VMs
OS/2's DOS compatibility box on 286
systems can be considered a VM by any
continued
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NOW
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ofthe definitions used here . It is a combi
nation of software and hardware that lets
most DOS applications believe that they
are running under standard MS-DOS on
a PC . OS/2 2.0 is a native 386 version
with even greater performance and func
tionality. Its multiple DOS compatibility
boxes are much simpler than the contor
tions that had to be used to make a single
compatibility box work on the 286. Seg
ment sizes for protected-mode applica
tions are essentially unlimited, making
more sophisticated applications possi
ble- the VPCs for this system are imple
mented as applications just as VP/ix was
implemented for Unix . Page-based vir
tual memory allows multiple VMs to run
more efficiently than is possible with
286-style segment swapping.
Rumors of multiprocessor i486-based
systems that run a "new technology"
portable OS/2 are just starting to get
around in the development community .
The Motorola 88000 RISC CPU is ru
mored to have enough microcode space
left on its die to implement and decode
the full 386 instruction set. Clone chips
like the Nexus F86 chip set will provide
full 386 binary compatibility with much
greater performance than can be had
from a single-ch ip microprocessor.
Even if none of these rumors is borne
out , the future is promising for soft co
processor technologies , such as the ones
that In signia Solutions and Phoenix
Technologies offer. These software-only
VMs are similar to language translators
in that they compile or interpret an 8086
instruction stream. Like the hardware
based VPCs that I have described here,
they must also emulate 110 devices to be
fully PC compatible. Future generations
of CPUs, such as the i860 and MIPS
R6000, both with horsepower in the 40
to 60-m illion-instruction-per-second
range, will be able to run MS-DOS on
these soft VPCs at least as fast as the cur
rent 8- to 10-MHz 286-based AT sys
tems . But by then I'm sure we'll find
nothing less than 20-MHz 386 DOS per
formance acceptable. •
ACKNOWLEDGMENTS
Thanks to Bob Vandette and Ken Sarno
for input on VP/ix, Bud Smith for assis
tance with VM/386, and Max Smith for
the history ofvirtual machine systems.
Matt Trask is the principal of Commu
nica, Inc. (Monument Beach, MA) , a
firm specializing in PC and OS/2 systems
programming. He was one ofthe original
programmers for Phoenix Technologies '
VP/ix and Control/386. He can be con
tacted on BIX as "matt. trask. "

CACH£486 Gets· Your
Heart Racingl
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boards backed by our commitment to
product excellence, "Made in America"
reliability and great customer service.

CACHE386-33
• 25 or 33MHz 386
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F77L-EM /32 & Lahey Ergo
by Lahey Computer
Systems. Inc .

T he UnMouseMore Speed in Less Space

Wnte and port programs as large
as 4 Gigabytes on 386/486s with
this fast and powertul 32- bit
Fortran compiler Full ANSI 77 .
VAX and IBM VS extens1ons. fast
compilation. excellent diagnostics.
debugger. editor, make utility. and
v1deo graphics. New custom Lahey
Ergo OS/386 includes: virtual
memory, DE SQview compatibility.
free unlimited ru ntime licenses.
Another outstanding product from
the Fortran experts.
I'S Price : Slfl55
LI ST: $12'10
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by MicroTouch
The UnMouse is a touch -sensitive
tablet that gives you faster cursor
speed - - in a fraction of the space
a mouse takes up. Plus you can
slip templates under its glass to
access up to 60 Power Key Pad
functions or use its stylus to draw.
trace or mput graphiCS.
LIST: SB5
I' S Price: $2 19
FastFaxts 19111-00Z

386 DEVELOPMENT TOOLS COBOL
Cost

386 Max 5.0
386iASMILINK by Pharlap
DESQview 386
F77-EM32 + Lahey Ergo
FoxBASE+ /386
Metaware High C 386/486
NDP Fortran w!VM
NDP C - 386
OEMM 386
VM -386
WATCOM C8 .0 386 Prof.
WATCOM C8.0 386 Stand.
Zortech C++ 386 Dev.

$109
485
189
1055
479
919
829
829
95
229
1155
795
865

AI-LANGUAGES
AAITY Combination Package 989
LISPC
269
PC Scheme LISP
85
TransLISP PLUS w/source
99
PDC Prolog Compiler
229

ASSEMBLERS
MS MASM
Turbo Debugger & Tools
Visi ble Computer :80286

105
119
85

BASIC & ADD-ONS
BAS-C Commercial
dB/LIB Professional
MS QuickBASIC V4 .5
QBase
QuickPak Prof. V3 .16

439
179
69
139
139

C LANGU AG E COMPILERS
Instant C
Lattice C - 6.0 Compiler
Microsott C 6.0
Microsott OUickC
WATCOM C8 .0/286 Prof .
WATCOM C8.0/286 Stand.

769
189
349
69
429
359

CASE & PROTOTYPERS
Dan Bricklin Demo II
185
EasyCase Plus
275
EasyCase Plus Prof Pack
365
EasyFiow
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Instant Replay Ill
119
Matnx Layout
179
MetaDesign by Meta Sottware 295
Pro-C 2.0w/Workbench Combo735
ProtoFinish by Genesis
279
Show Partner FI X
279
Visible Analyst
585

MS COBOL V3 .0
Rea11a COBOL

The Shadow
by G roundhog G raph ics
Groundhog Graphics is setting
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with The Shadow .. the industry's
hottest 1MB VGA Card. Displays
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one configuration . Ships free with
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Zoom' Multiple V1ewpoint Driver
Includes an unprecedented Seven
Year Warranty
LIST: S-'99
I'S Pric·e: S.\19
FastFaxts 1871-00 1

COMMUNICATIONS
AD D-ONS
C Asynch Manager 3.0
Essential COMM by S Mtn .
Greenleaf Comm Library
Qu ickComm

DBASE
Clipper 5.0
dBASE IV
dBFAST/PLUS
dBMAN V
dB XL
FoxPro
FoxBASE + · V2.1
QuickSilver

495
279
399

Cause Professional
CLARI ON Prof. Dev. V2. 1
D the data language
Magic PC
Paradox V3.0
A :BASE 3.1

RM/FORT RAN
by Lang uage Processors. Inc.

DBMS
719
549
359
349
479
499

DBMS TOOLS &
LIBRARIES
AdComm for Cli pper
279
200
Artful L1 b
BALER Spreadsheet Compiler 349
CLEAR + for dBASE
179
dBASE BlackBox
65
dBASE Onli ne
129
Call
BRIEF w/dBAIEF
549
dBX/dBport
279
dGE 4.0
dOUERY MU
179
dSalvage Professional
195
FLIPPER Graphics Library
179
FU NCky.LIB
179
Genifer - code generator
269
Net Lib
229
149
Pro Clip
R&R Relational Reportwriter 139
A& A Code Generator
129
139
Scrimmage
SilverComm Library
179
100
SilverPaint
169
Steve Straley's Toolkit
Sunshow Adv. Image Toolkit 239

AM /FORTR AN is a high resolution
ANSI 77 FORTRAN compiler for
DOS and OS/2 . It includes AM/
Forte. an advanced programming
environment g1vmg you 1nstant
access to editing. compiling.
linking, debugging. and file
management utilities at a single
keystroke . You easily move
between tasks and the tools you
need, productively developing you
solutions .
LIST: S595
J>S Price· $~99
FastFaxts -1.1 7-009

Ami Professional
by Samna Corporation
Ami Professional is the award
w1nning word processor for
Windows . Designed for the power
user. Ami features ease of use
combined with high-end features
like macro programming. a
thesaurus. tables, integrated
drawing and charting capabilities
and much more' Ami Professional
has won most industry awards,
including the # 1 rating from
Software Digest, PC Magazine's
Editor's Cho1ce. and PC Week's
Poll of Corporate Satisfaction .
I'S Price : $.\99
LIST: S495

'1,111~ 11 Jl(M)JIJl)J)JI~IL't SJI()JI 1-800-421-8006

Database Professional Fast
Screen Utilities
by Sun Country
Clipper, dBASE Ill+ , FoxBASE +.
and others are image databases
with the Database professional
Fast Screen Utilities. Add images
to existing applications. Examine.
convert and man ipulate image files
and modes . Support for TARGA .
PCX , PIC , GIF, and TIP : CGA .
EGA, VGA or even SVGA (up to
1024 x 768) . Device drivers for
many popular scanners and image
' - capture boards.
LI ST Price $2~0 11S Price : S2.W
FastFaxis 1629-002

G E NIFER
by Bytel
Genifer builds complete business
applications in dBASE , Clipper,
FoxPRO, FoxBASE+ . dBXL. and
Quicksilver . "The generated code
is very clear , modular, and well
documented.. .Gen1fer serves as
an excellent example of modular
design and error handling." 
~ . FREE Demo Disk
available!
LI ST Price S395
PS Price S269
FastFaxts 6 70-003

Dis Doc Pro
Mulliscope for DOS
Periscope IV
Varies
RE :Source by Ganasoll
119
SoltProba 86/TX
345
Sourcar 486 wiBIOS pre-proc. 129
Trapper
189

DEVELOPMENT TOOLS
ASMFLOW
CLEAR+ for C
Codan
Buzzwords dANALYST
The Documentor
INSIDE!
MKS Lex & Yacc
MKS RCS
PC-Lint
Phnk/LTO
Poly Make
PVCS Professional
ROM -Link
.RTLINK · by Pocket Sol!
.RTLINK Plus
Source Prin t
TUB
Zortech C++ Tools

89
169
349
269
245
119
199
175
120
439
159
439
339
279
419
97
89
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PC-INTERLINK
by Softworx
Use PC-INTERLINK to connect
up to four PC's to simply and
easily share printers. transfer f1les
and send messages . Installation
uses standard telephone cable
and requires no tools or external
power to have you up and running
in minutes. The complete four
user kit, including intergated print
spooler, comes with everything
you need to connect four PC's
and their anached printers.
LIST: $229.95
PS Price : $199
FastFaxis 2930-002

PerFORM Designer &
Filler 2.1
by D Irina
Save money by automating your
forms with this award winning
lorms processor .
Design, fill-in and print
prolesslonal looking forms .
Imports, exports and looks up
ASCII or dBASE files.
Ll T Price: .......................... 295

PS Pn e:

................... 239

le» Delnna rcb,u e: ...... .
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Your f inal Priee: ............... 209
FastFaxts 1093-00/

BRIE F
Cheetah
EDT+ 5.0
Epsilon
KEDIT
OEditTSR
Sage Professional Editor
SPFIPC - V2 . 1
Vedit +

Call
195
275
119
139
89
249
129
139

EXPERT SYSTEMS
Eclipse 386
560
695
Exsys Prolessional
1
Logic Gem by Sterling Caslle
89
Personal Consultant Plus
1999

FILE ADD-ONS
Accsys for Paradox w/source
CBTREE
C -Dala Manager
CodeBASE 4
COL · w/ source
c -tree by Faircom - source
C-TRIEVE
db_ FILEtRETRIEVE - SU
Faircom Toolbox Prof .
Faircom Toolbox Special
WKS Library
XOL

739
179
279
279
359
329
229
229
889
539
149
649

FORTRAN
FOR_C w/source
Lahey FORTRAN F77L
Lahey Personal FORTRAN
MS Fortran Opt. Compiler
AM /FORTRAN

789
549
Call
309
499

PCX Programmer's Toolkit

HARDWARE
ALL Chargecard
Capital Equipment Corp.
OSIRAM320M
OSIRAM80M
OSIRAM40M
OigiCHANNEL COM18i
Dig1CHANNEL MC18i
OPT
SmartCache ST506
SmartCache ALL
SmartCache ESDI
Disk Mirroring Module
Emerson UPS
Model 10 UPS
Model20 UPS
Model40 UPS
AccuCard
AccuSaver
EtherCard Plus
EtherCard Plus/A
Erasable Optical Drive
tiT Adv. Math Coprocessors
3C87-25
3C87-33
2C87-20
2C87-12
Intel Math Coprocessors
80387-25
80387-33
J T Fax 9600
KickStart I
KickStart It
KickStart Itt
LANStor LAN 150S
laserStor WORM Drive
Personal Modem 2400
QXI1 2K Modem
QXIV.32c Modem
Seagate 5T-125-1 20M
Seagate 5T -4096-1 80M
Seagate 5T -251 -1 40M
SentineiScout (kit of 10 keys)
SpeedSter AT 320S
Smartmodem 2400 (Ext. )
The Shadow SVGA 1024K
VG A WONDER 512K

399
225
299
179
875
949
1099
1099
1099
685
169
31 9
699
209
69
239
349
Call
450
559
329
279
555
6 75
595
179
399
689
1599
3295
179
699
1349
299
639
339
265
1999
459
31 9
359

NETWORKS
dBXULAN
Btrieve Dev . Kit

519
479

1-800-421-8006

Ia non
by Clarion Software

by Candlelight Software

Netware SOL
Netware C Interface

519
239

FastFaxl.<ZOO I -OIJZ

Fas/Fax/s 1005-004
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TEXT SCREEN ADD-ONS

469
85
185
159
259
179
269
150
399

OS SUPPORT

AEWINDOS
C Communications Toolkit
C Wonhy wtForms wtARCH
Greenleaf DataWindows
HI -SCREEN XL Professional
MEWEL Window System
POWER SCREEN by Blaise
Vitamin C ·sou rce. menus
VC Screen · painter
Vermont Views Obj. + source

459
129
359
339
289
169
103
169
119
81 9

109
619

OTHER LANGUAGES
229
1469
189
249

OTHER PRODUCTS
Carbon Copy Plus
COTERM/220
Dan Bricklin's PageGarden
Fast I
F1le Shuttle
Flow Chaning II Plus
HEADROOM
HiJaak
Laplink Ill
Link & Locate ++ · ROM MSC
Math Advantage
No non Utilities Advanced
PAGINATE by Accu Mat1cs
pcAN YWH ERE Ill
PC Tools Deluxe 6.0
PC· KWIK Power Pak
Pre Cursor
Remote2
SpmRite II
Systat & Sygraph Combo
System Sleuth
The Duplicator Toolkit-Pro 3.0
Time$heet Prof.

159
219
89
89
109
179
89
139
129
349
475
119
89
129
109
119
96
139
89
839
89
119
135

TURBO PASCAL
839
MetaWare Pascal 386/486
119
Turbo ASYNCH PLUS
Turbo Pascal 5.5 by Borland 109
Turbo POWER TOOLS PLUS 98

C++ Compiler tor Unix 386
439
C++ tor Unix
469
db_FILEtRETRIEVE
569
Edix · editor
409
ESIX Systems
ESIXIV 386 Dev. (2 user)
569
ESIXIV 386 Dev. unltd
769
Gu1delines C++ tor 386 V2 .0 479
Intermix SOL
929
Interactive Systems
Architect Wrkstn Platform 1199
Architect Wrkstn Developer 1850
Nonon Utilities tor Unix
279
Oregon C++ by Oregon SW
979
699
Recital Standard SU
WordTech Ou1cksilver Diamd. 839
XENIX 386 Dev Sys.
689

hy WordTech
A superior alternative to dBASE,
dBXL relational database is an
easy to use mterpretive environ·
ment adding extended language
(XL) features to the dBASE
language. It includes WordTech
R&R Relational Report Writer. lull
dBASE compatibility (Illes &
syntax), and special menus tor first
time database bu1lders . Also has
memory swapp1ng, advanced
memo field handling, macros. true
Windowing multi -dimensional
arrays, graphing and EMS support
Requires 440K memory.
LIST: $249
I'S Price: SZOIJ

639
Actor 3.0
Call
Briel tor OS/2
905
Case: W
Case: PM (tor Cor C+++)
1469
C talk/Views
419
C-Trieve/W1ndows
329
dBFAST/Windows
329
Graphics Server SDK
455
Instant Windows
895
KnowledgePro Windows
589
MKS Toolkit
229
119
MS Windows 3.0
MS Windows Dev. Dr. Dev. Kit 365
MS Windows Soft Dev. Kit
365
Mult1scope OS/2 Debugger
375
Mult1scope Wmdows Debug . 315
Object/!
895
OS/2 PM Toolkit
369
RimStar PM:Editor
190
469
SmalltalkN PM

'1,111~ t•ttf)f}llLl)J)JI~IlS
-

l'astl'axts 971-00.1

ZORTECH C++ V2.1
UNI X 386 Compiler
by Zortech. Inc.
Zortech's C++ V2 .1 386 compiler
tor UNIX makes it easy to port
applicat1ons among DOS. DOS
386 , OS/2, and SCO UN IX 386.
W1th the same tight . last. globally
optimized code of the DOS and
OS/2 versions, the compiler takes
lull advantage of the 386.
Included is an ANSI/UN IX/Zortech
C++ compatible library.
LIST: $500
I'S Price: $4J9

WINDOWS & OS/2
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dB XI.

UNIXIXENIX

DESOview
OS/286

Modula·2 Dev. System
RPG II Dev. Systems
TopSpeed Modula-2
StonyBrookProt . Modula-2

A powerful. easy-to-use DBMS
application developer. can cut
development time by 50%.
lmports/expons dBase. BASIC,
and DIF tiles; interfaces with
routine,; from C and Assembler.
Includes Report Writer tor creating
ad-hoc reports and queries. Built·
in LAN support: no run-time
system required tor distributiOn .
Recent winner of PCWeek poll of
corporatiOns using programmable
databases.
LIST Price: $X45
I'S Price $549

Turbo Professional

OBJECT-ORIENTED/C++
lntek C++ 80386
SmalltalkN
SmalltalkN·286
Turbo C++
Turbo C ++ Prot.
Zinc Interface Library
Zonech C+ + wt sou rce
Zonech C++ Debugger
Zonech C ++ Dev. Edition

W1ndowsMAKER generates
structured code tor complete
Windows 3.0 applications.
Prototype the entire user interface
(menus. 1cons. buttons. controls.
etc.) in a WYSIWYG editor. then
generate MS C code tor Windows .
Preserves custom code during
regeneration . It handles message
processing , memory management,
compiler settings, child windows,
debugging . MDI, and much more.
Saves you time and money; 30 day
money-back guarantee.
LIST: $795
I'S Price: $7 15
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Vitamin C
by Creative Programming
Easily create a spectacular user
interface with the most versatile
and powerful C library available.
Functions include overlapping
virtual wmdows. data entry fields
and forms , multi-level pop-up and
pull-down menus, context
sensitive help, a pop-up text
editor. and much morel Even
library source is included, and
applicat1ons are royalty tree .
Available tor DOS, OS/2, Un1x ,
Xenix and VAX
LIST: $225
I'S Price: $169
l'astf'axts 003 1-007

Sllf)J• 1-800-421-8006
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LOTUS MAGELLAN 2.0

Sage Professional Editor

by Lotus Deve lopment Corp.

by Sage Software

Lotus Magellan 2.0 is the fastest
way to organize and use PC
information. It combines the most
requested utilities in an easy-to
use package . Magellan 2.0 works
the way you do, focusing on the
informat1on in your files rather than
the files themselves . A simple .
powerful v1ewing environment lets
you look at the contents of a file
right alongside its name--w 1thout
loadmg the application that created
it. And this includes word
process1ng files , spreadsheets .
databases. graphic files . and more
LIST: $ 139
11S Price : $ 119
FastFa:rrs 191 7-011

The Sage Professional Editor is
designed to create the
applications of the 90's . It's highly
configurable and has an
advanced w indowed user
interface with integrated mouse
support , on -line help and menu 
dnven command s. Has
emu lations for Bnef . Vi. EMACS/
Epsilon and WordStar . and a
virtual memory system lor large
files . Includes MS·DOS. OS/2
and Dual Mode vers1ons on 3.5"
and 5.25' diskettes.
LIST: $295
I'S Price : $2-111
Fa.rFa:rts 01//-060

by Baler
The BALER Spreadsheet Compiler
turns .WK1 worksheets into
tamper-proof, standalone
executable programs . BALER is
easy to use-if you can use Lotus
1-2-3 . you can use BALER. It is
compatible with nearly all the
commands and fun ctions of your
spreadsheet , including all ol the
Lotus Advanced Macro com
mands . Save time w1th the speed
of executable files . Save money
since users don't need the original
spreadsheet program . And
BALER is royalty free !
LIST: S495
I'S Pri<·e $]99
FastFa:rts 0808-001

.RTLink/P/us

(~J\'I'J\tO(J

is the definitive
source book for serious software
development professionals.
Over 1,700 development products listed. including:

"applicalions
" hooks/training
" communicalions
"hardware
" languages
"L ANs

by PocketSoft
PocketSolt's .RTLink!Pius is the
prem1er linker for professional
developers. W1th typical image
reductions of 33-67%, Code View
support, smart overlay cach1ng
and optim1zed source code w1th
built-in CPU prof1les . .RTLink!Pius
beats the compet1t1on . Rated top
linker in recent~ poll.

LIST Price S495

'1'111~
'
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I'S Price
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" lihraries
"operating systems
" tools
"UNIX!XENIX

" utilities

Call today for this
valuable guide to
programming productivity.

What is FastFaxts?
You now have access to literature on any of our products via FAX machine .
FREE!
I. Call 617-740-0025 from your FAX machine's phone.
2. Follow the voice computer's instructions and enter your product's code number
(listed in each product box or in our catalog).
3. Hang up the phone and await your instant print out of product literature.

Call 617-740-0025 from any fax phone!
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This Noisy World Is
Out To Crash Your Data1
I

New BLAST Solves Your
Connectivity Problem

BLAST Clears Your

Now with new, easier-to-use,
more compatible BLAST you can
have the same robust, professional
software used by the most
demanding data communications
managers and VARs.
BLAST guarantees fast, 100%
error-free file transfer and terminal
emulation to connect UNIX and
XENIX systems with PCs, Macs,
VAXs, and mainframes. With
BLAST you have one easy-to-use
interface, one set of commands, one
protocol, and one scripting language
common to all systems.

Data communications is a dirty
business - but you have to do it.
Whether you send critical financial
data, access your company's mini or
mainframe , or simply tap into your
favorite bulletin board , today's dirty,
noisy phone lines conspire to
distort, delay, and destroy your data.
BLAST communications
software is engineered for high
speed, error-free performance over
today's real-world phone lines. It
gets your data through when other
programs have given up.

Data's Path

r---------------~--,
1
YES!!! I want to know what I can do about dirty phone lines.
I
I Please send my free booklet to:
I
1 Name:
1
I Company:
Title:
I
I Address:
City:
I
I State:
Zip:
Phone:
I
Mail to: Communications Research Group
II

I
L

5615 Corporate Boulevard, Baton Rouge, LA 70808

--------------------~

United Kingdom: 44-71·987·9021 • France: 33-01-6930-7172 ·Germany: 4~2018-20190
Italy: 39-02-837-8341 ·Netherlands: 31·040-416-355 • Australia: 61..03-528-2711

You'D Appreciate BLAST
Every Time You Use It
To learn more about noisy
phone lines, how they can affect
your data communications, and
what you can do about it, give us a
call at 800-24-BLASTin the U.S. ;
504-923-0888 outside the U.S.
Or, send in the coupon for your free
copy of our booklet:

"Everything You Always Needed To
Know About Dirty Phone Lines
But Were Afraid To Hear. "

Caii800-24-BLAST
504-923-0888

FAX 504·926·2155

Communications Research Group
A U.S. Robotics Company

BLASTs olllgis1oll!d trademorl< ol Communca1ions Reseordl Groop Othor
pmrll.CI narres arB usod lor ~entrfica!ion purposos on~ and moy bo Uad&
ma.U andlor reg•lell!d lradoma.U olllleir rBspec1ivo comparoes.
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NOTEBOOK PCS
SET THE PORTABLE
STANDARD
Today 's state-ofthe-art totable computers pack
AT-class power into about 6 pounds
Paul Schmidt
he portable computer
market is an exciting , dy
namic arena. It seems
that every new model in
troduction advances the
state of the art. Portables are receiving
more development attention as sales in
crease; they are becoming a very impor
tant segment of the PC market . Accord
ing to International Data Corp., about 9
percent of PC sales in 1987
were portables; by 1992 that
market segment should jump
to 15 percent.
But what defines the state
of the art in portable technol
ogy? What sets a portable
ahead of all the others in its
price bracket? The factors
that are most often evaluated
are form factor (i.e ., its physi
cal design and dimensions) ,
weight , screen quality , and
battery life.
I will focus on a class of
portables known as notebook
PCs. These represent the fast
est growing segment of the
portable computing market .
They range in size from about
8 by II by I 'h inches to 10 by
12 by 2 inches, and weigh 4 1h
to 8 pounds . Notebook PCs
pack most of the utility of an
AT -class desktop into the
smallest possible package .
Although seemingly a narrow

T
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niche, notebook PCs offer a lot of variety
in terms of power (9-MHz 8088 to 12.5
MHz 286 CPUs), features, and price
($1800 to $5000) . The photo shows some
popular notebook models .
Oth~r classes of portable PCs include
hand-helds, laptops , and luggables . No
"official " classifications of portable PCs
exist; I use these terms for the benefit of
this article. Hand-held PCs are battery-

powered, weigh about I pound , and can
fit in a coat pocket. The best examples of
this genre are the Poqet PC and the Atari
Portfolio.
Laptops are either battery- or AC 
powered. They weigh between 8 and 17
pounds , almost always use more power
ful 386SX or DX CPUs , and measure up
to 15 by 16 by 4 inches . The Compaq
SLT and the Toshiba T5100 are popular
laptops.
Luggables are sometimes
referred to as " lunchbox "
PCs because of their shape ,
but not all luggables have that
form factor . All luggables are
AC-powered and provide the
greatest performance in terms
of CPU (386 or i486) , mass
storage , RAM , and video .
The heaviest units (some of
whi c h have color LCD s)
weigh up to 27 pounds- more
than some desktop PCs. The
Dolch-P.A.C. 486-25 and the
IBM Model P70 are examples
of luggables.

Notebook Limitations
The screen and keyboa rd are
the limiting variables in the
design of notebook PCs. The
current state ofthe art in key
boards is an 84-key design ,
with a numeric keypad em
bedded in the alphanumeric
continued
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keys (external keypads are common op
tions) . Control, Shift, Alt , and similar
keys are standard size and in their famil
iar locat ions. Keys that you use infre
quently (e.g., Print Screen and Scroll
Lock) are sometimes smaller and in less
familiar locations. A standard keyboard
requires 11 inches; however, some ven
dors " squeeze" this to achieve a smaller
form factor .
The amount of key travel needed to
provide good feel dictates the thickness
of the keyboard . Around 0 . 15 inch - the
same as a standard AT-style desktop key
board- is best. Half that thickness is
acceptable if strong tactile feedback is
present ; otherwise , you might feel like
you are banging your finge rs on a hard
surface when you type . Nearly all note
book makers use membrane-type, rather
than mechanical, keyboards to minimize
thickness. A membrane keyboard uses a
rubber grommet with carbon contacts
under the key caps. Pressing a key causes
the contact to complete a circuit with a
polyester sheet that is embedded with
conductive material.

Display Technology
Readability limits the display size. The
display must provide adequate visual res
olution to someone who views it at a typi
cal operating distance . Preferably , it
should have a 1-to- 1 aspect ratio (i .e . , the
display shows the true shape of the text
and graphics, not a compressed version
to compensate for a shortened screen).
The current panels are around 11 inches
diagonally and are 11 to 12 inches wide
to accommodate the display circuitry.
The overall thickness of the panel is be
tween 1.4 and 1h inch . VGA , with a reso
lution of640 by 480 pixels, is rapidly be
coming the standard display mode .
The display portion of the laptop can
also be extremely power-hungry, nearly
rivaling the electronics in its appetite .
Some display panels draw extremely low
current , but they are also the least pleas
ing to view . Becauseofthistrade-off, the
display design is one of the most difficult
aspects of laptop engineering.
Various types of LCDs are by far the
most prevalent panels used today. The
only exception is the gas-plasma display ;
however, the power it consumes (20 to 30
watts) is greater than most battery-oper
ated systems will tolerate, so it 's usually
relegated to AC-only laptops .
All LCD panels have similar construc
tion. The liquid crystal material is sand
wiched between two plates of glass,
which are , in turn, sandwiched between
two polarizing filters . Each glass plate
carries transparent conductors made of
154
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indium tin oxide- one aligned vertical 
ly, the other horizontally. By passi ng
current along one pair of intersecting
horizontal and vertical electrodes, the
liquid crystal material at the intersection
becomes polarized and blocks the light at
that point. The display electronics se
quentially scans each pair of conductors,
addressing all points of the display .
Because of the small size of the con
ductors, only a Iimited amount of current
can be delivered at any given time . This
limits the rate at which the liquid crystal s
become polarized and increases the time
each pair of conductors must remain
powered. As a result, the image appears
to smear when text or graphics move
rapidly across the screen.
It is also difficult to restrict the area of
liquid crystal that becomes polarized .
The pixel s can become ill -defined
around the intersection of the address
lines, exacerbating the smearing. Thi s
becomes more acute as the resolution in
creases; adjacent pixels are closer togeth
er, and conductor size decreases, further
limiting the polarizing current. Fortu
nately , this problem can be controlled
somewhat by reverse-biasing adjacent
electrodes.
The twisted-nematic display was most
commonly used in machines built from
1984 to 1986. It was inexpensive and
consumed relatively little power- usu
ally under 1 W. This was normally a
small text-only display and rarely dis
played the full 25 rows by 80 columns
we've come to expect. The twisted-ne
matic display is almost never used today ,
as this material has an extremely narrow
viewing angle and a low contrast ratio
that make it difficult to read in some situ
ations, even when viewed straight on .
Supertwist LCDs are the current stan
dard for low-end notebook PCs. They
make a much more pleasing display than
the twisted-nematic, with a significantly
higher contrast ratio (about 4 to 1) and a
much wider viewing angle, maintaining
a reasonable contrast at a 50-degree
viewing angle . (The contrast ratio is the
difference in brightness between the
screen 's background and the characters
printed on it; the viewing angle tells you
how far to the left or right you can clearly
view the screen .) Supertwist LCDs are
also available with a range of graphics
resolutions; some provide monochrome
EGA capability.
While the quality of the supertwist
display is higher, the materials and con
struction of the unit bring a disagreeable
blue or yellow cast to the image . Unit
costs are somewhat higher than those of
twisted-nematic panels. Power consump

BYTE IBM Special Edition

tion is also somewhat higher (slightly
over I W), but supertwist LCDs do not
require backlighting-although it is fre
quently used to enhance readability.
Dual supertwist is the standard dis
play on today's midrange and high-end
notebook PCs. It is constructed using
two separate LCD panels. The active
bottom panel uses the standard super
twist materia l, whi le the passive top
panel uses a different liquid crystal mate
rial that compensates for the color distor
tion that the bottom layer creates. This
produces a high ly readable paper-white
display, with contrast ratios of around 14
to 1. While the viewing angle is not
markedly widened , the contrast at its
lowest limit is still around 5 to 1, instead
of the 2 to 1 that supertwist and twisted
nematic panels have . Generally, these
supertwist displays are high-resolution
VGA displays with 16 gray-scale levels .
The first flat-panel color displays use
this technology.
You can measure the drawbacks to this
type of display in both dollars and battery
life. Because the unit has two supertwist
panels, material and assembly costs are
higher than those of a standard super
twi st d isplay. Obviously, two panels
draw more current than one, but the dual
supertwist also requi res brighter back
lighting than the twisted-nematic and su
pertwist displays, thus incurring a power
penalty of another 8 W. However, newer
panel and backlight combinations have
reduced power consumption, down to as
little as 1.5 W.
A significant improvement on the dual
supertwist display is the fi lm double
twist display. Film double-twist uses a
polariz ing plastic film instead of the
compensating LCD panel. This design
cuts panel power consumption signi fi 
cantly and does not require h igh-power
backlighting like the conventional dual
supertwist display.
A few ma nufacturers are currently de
veloping active-matrix LCD panels . This
type of unit uses a switching tra nsistor at
each pixel location and provides power
and ground planes across the entire sur
face . This allows a much higher polariz
ing current; the addressing conductors
carry only the low-cu rre nt sw itching
signal.
Because the polarizing current is both
higher and better controlled, the visual
contrast ratio is extremely high- on the
order of 100 to 1. Power consumpt ion is
on a par with the dua l supertwist panels.
The main drawback of the active-matrix
display is a relatively low manufacturing
yield ; a million or so transistors must be
placed evenly across 30 or 40 square
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Three popular notebook PCs (from left to right) : The Zenith MinisPort, the Compaq LTE, and the NEC UltraLite. The
MinisPort and LTE weigh in at over 6 pounds each, while the UltraLite weighs only 4 !1 pounds.
inches of glass, and any single failure
ruins the display.

Power Management
By carefully selecting a display, an engi
neer can design a computer that is pleas
ing to use yet operates for a reasonable
period of time on battery power. But sim
ply choosing the right low-power compo
nents is not enough for a state-of-the-art
laptop. Today ' s machines also manage
power on the fly by selectively turning
off unneeded portions of the machine.
Because the LCD and its backlighting
consume large amounts of power, these
components have been targets for dy
namic power management. The idea is to
shut down the display and backlighting
whenever you aren't using them. The
most convenient way to do this is to let
the computer control the power automati
cally.
Special logic circuits can monitor the
CPU address lines and capture memory
accesses to the screen . When custom
hardware is not available, the BIOS or a
TSR-like program can monitor the dis
play interrupt service routine. Because
many applications bypass the BIOS and
write directly to the screen , the software
also monitors the keyboard hardware in
terrupt routine . Regardless of the method
used , if the monitor does not see any ac
tivity within a given time period, it turns
off the display subsystem. Any subse
quent keystroke or screen write restores
power.
The latest hard disk drives have 2-inch
platters, hold 20 megabytes of data (40
MB by the end of the year), and easily fit
into a shirt pocket. The size of the drive
is obviously important with small com
puters, but careful power management is
crucial for battery operation.
Unlike displays, hard disk drives never
operate on a constant basis; an applica
tion is loaded and a data file is read in ,

but after that, almost all processing takes
place in memory. There may be some
occasional disk activity , but the disk is
not needed again until you want to update
a file . If the drive is off when you don't
need it , you can save a sign if icant
amount of power.
While you can monitor and cont rol
drive activity with software , several hard
disk drives now have specialized power
management electronics. These drives
use programmable internal timers to de
cide when to drop back to a low-power
state . When a drive switches into this
mode, it removes power from portions of
the drive electronics and, optionally , the
spindle motor. When the CPU attempts
to access the disk, it must be held offfor a
short time (at worst , only a few seconds)
while the drive returns to an active state.
The PrairieTek hard disk drive is a
good example . It has three operating
modes : active, power save, and standby.
In the power-save state, it powers down
some electronic components. In standby,
it turns off the spindle motor . The BIOS
boot code programs the drive to automat
ically switch between states by setting
timers in the drive to the desired values.
After this initial programming , no fur
ther CPU intervention is required .
This can achieve considerable battery
savings; when the drive is active, it draws
from 1.2 to 3.5 W of power (the latter
during platter spin-up). In the power
save state, the drive draws 0.9 W; in the
standby state (motor stopped), it draws a
mere 0.06 W. This power savings barely
affects performance: It takes only 3 sec
onds to spin up the platter from standby
to active, and only 100 milliseconds to
get from power save to active .
With the increasing efficiency of hard
disk drives and display panels, the power
drain from the notebook's electronic
components becomes an increasingly
significant fraction of overall power con

sumption. One design goal to limit this
consumption is to reduce the number of
ICs required .
The most effective way to cut the chip
count is to use a special set of IC chips
that replace the functions formerly pro
vided by numerous discrete logic compo
nents. Several manufacturers have vari
ous chip sets that have reduced costs in
PC-compatible desktops. Other forms of
integration , such as application-specific
ICs , and surface-mount technologies
also help reduce size and power require
ments.
Because the amount of power that the
computer's electronics consumes is pro
port ional to the rate of logic switching,
slowing the clock speed brings corre
sponding power savings. Virtually all
chip sets provide programmable system
clock dividing circuits, allowing the
CPU to slow itself down. The trick is to
decide when to slow down the clock. If
an application is simply waiting for key
board input , then the CPU can slow down
drastically (or even stop) with no dis
cernible impact on performance. Unfor
tunately, current techniques cannot de
tect the difference between a genuinely
idle condition and a complex spreadsheet
recalculation; in the latter case, both the
screen and the hard disk drive are inac
tive for a time even though the CPU is
working furiousl y. Despite this deficien
cy, CPU speed management is a popular
feature of notebook PCs.
Several new chip sets have been intro
duced recently (e.g. , Genesis and 82340
from Intel , and LEAP from Chips &
Technologies). In addition to saving on
power and chip count, they monitor and
control various system activities (e.g .,
video access) in hardware.
Suspend/resume features are also a
type of power management. This utility
preserves the state of the system and then
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I Good news from the BIX community:
You can read and talk with Jerry Poumelle
about the unedited text of his Compuc
ing Ac Chaos Manor column- weeks

before BYTE hits the newsstands-on
yourcomputer. (Whysettle for writing
letters to him afcer the fact, when you
have a shot at influencing his thinkingand maybe the content of the column
itselfl) Youcan also take part in a variety
of other discussions with Jerry-onsuch
subjects as computers, science, space
exploration and habitation, cognitive
psychology, natural and man-made disas
ters, education, and mathematics. Any
of which discussions could work its way
into his next column or book. You can
even cast your vote with Jerry for the
best and worst products of the year.
And download 147programs- free. All
it takes is asubscription to BIX.Call our
special Customer Service number for
more information: 1-800-227- 2983 (in
NH, call 603-924-7681 ).
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shuts down the CPU, support electron
ics, and peripherals_ Later, you can re
sume the session where it left off_ You
can invoke Suspend in several ways: by
pressing a key or a special button, clos
ing the computer's lid, or leaving the ma
chine idle for an extended period _ The
system may also be suspended if the bat
tery reaches a critically low level. Sev
eral methods can preserve the system
state; one uses the main DRAM memory
in a slow refresh mode_ Other systems
use low-power battery-backed CMOS
RAM or write the information to disk_

Battery Technology
Since batteries are a significant fraction
of a computer's weight , laptop designers
are closely examining new battery tech
nologies_ The perfect battery would be
small and lightweight and would supply
endless power_ In an effort to approach
this ideal, manufacturers are refining
existing battery chemistries, as well as
combining new materials _
Lead/acid batteries (the same type
found in your automobile) are found in a
few portable PCs _ You can easily mea
sure their state of charge and recharge
them. These batteries have a significant
power-to-weight problem: They are too
heavy for the amount of power they pro
duce . The sulfuric acid- based electro
lyte poses its own problems _ Very few
new portables feature these batteries (the
Macintosh Portable is a notable excep
tion) _
The current standard laptop battery is
the nickel cadmium _It is relatively light
weight, small , and available in a wide
range of configurations. One of its great
est advantages is that its output voltage is
nearly constant regardless of its state of
charge. This makes the design of the lap
top voltage regulators and associated
electronics easier, but it also makes it
difficult to determine the battery ' s state
of charge. However, recent advances in
power measurement techniques are elim
inating this drawback _
Another problem with nickel-cadmi
um batteries is that they exhibit " mem
ory " in their charge/discharge cycle. If
you routinely recharge the battery after
using it only a short while, it soon be
comes incapable of delivering more than
a portion of its normally available power_
Several vendors have found ways around
this, and since its other flaws are minor,
the nickel-cadmium battery will remain
in popular use for the next few years _
An emerging battery that is a cousin of
nickel cadmium is nickel hydride _ It
promises to provide about twice the
energy of a similar-size nickel-cadmium
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battery , and it will not have nickel cad
mium 's recharging problems. These bat
teries are still in the prototype stage,
have not yet measured up to expecta
tions, and will cost more than nickel cad
miums_ Production quantities should be
available next year_
Lithium batteries have been available
for many yea rs, but they have significant
drawbacks_ They are not rechargeable
and are more expensive than nickel cad
miums_ Also, all but the smallest sizes
show a tendency to explode when shorted
or overheated _ Some new chemistries
have alleviated th is problem , but lith ium
batteries are sti ll subject to hazardous
materials shipping restrictions_
The f ut ure of lithium batteries is look
ing up, however, as di ffe rent chemistries
have produced rechargeable desig ns_
Their big advantages are that they are
only one-th ird the size and one-quarter
the weight of nickel cadmiums of similar
capacity and that they wi ll survive more
charge/di scharge cycles than other avail
able chemistries_ Unfortunately, the re
chargeable lithiums are still explosive
under the right conditions; if this prob
lem is solved , they wi ll be widely used_
A new kind of battery based on poly
mers is under development, and it could
prove to be a notable success by the latter
half of the decade _This battery is com
posed of either vanadium oxide or titani
um sulphate attached to a polymer sub
strate_ All compone nt chemica ls are
solids, and because of thei r plastic base,
they ca n be fo r med into ne a rly a ny
shape_ Polymer batteries should be ex
tremely light and small ; they may be as
little as one-fifth the size of current bat
teries with the sa me power capacity_
They will al so have a much longer life
span-it is cla imed that they survive as
many as 1500 charge/discha rge cycles
(versus 200 for nickel cadm ium) and
have a longer she If Ii fe _Polymer batteries
are still in the research stage and are un
likely to become commerciall y available
for several years. However, they may be
come the new standard notebook power
source for the late 1990s_

Getting Small in the Future
Because of recent technological ad
vances, it is difficult pick a single note
book PC as today's sta ndard . The mar
ket is still young, but it will stabilize
quickly over the next few years _ I expect
that with in the next five years, it will be
as mature as the desktop-clone market is
today_
Notebook PCs in 1995 will not be
much smaller than today's models, due
continued

The new look of power.

286 processing in a computer thats notebook size,

1.4" thin and 4.4 lbs. light.
Introduci ng the TI
Travel Mate '"2000
notelxx)k computer 
from the company
that pioneered portable
computing solutions.
Since inventing rhe firsr portable dnm
rem1inal in 1969, TI has led rhe way in
pncking more and more functionality inro
smnller and smaller products. Now TI
brings you rhe nexr generation in por·
rahle computi ng - rhe T ravdMnre 2000.
This sleek, 4.4-lb. notebook
com purer gives you rhe power of a
PC ATlR in an ulrrathin 8W' x II"
pnckage. Ir's designed ro fir your
worksryle- wherever you work- in rhe
office, ar home or on rhe road. Jusr slip
ir in your briefcase with your file folders,
journals and orher business marerinls,
and you're ready ro go.

More features to meet
your application needs.

large VGA screen with
leadership display technology.
You'll appreciate rhe technology behind
rhe 10" dingonal VGA display. Ir's a
remarkable tearure for a computer rhar's
norebtx1k size. The high-resolution
640 x 4 80 supertwist screen easily
handles demanding windowing and
graphics applications.
Circle 190 on Reader Service Card

The TM 2000 has rhe power ro run your
favorite software - 12 M Hz 80C 286
processor, 20MB hard disk drive and
1MB of RAM . A huilr-in, rech argeable
barrery lers you work up ro rwo hours.
W irh an optional ndd-on barrery, you
can work up ro five hours -enough for
coasr-ro-coasr fl ighrs.
You also ger a full-function AT
enhanced keyi1oa rd , so you can work
wirh rhe same fed of your desktop PC.
In addition, we've loaded
MS-DQS®and L1plJnkT" in RO M ,
and pret(mnarred rh e hard disk.
For more information call
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to limitations in keyboard and display
size- roughly 8 by 10 inches will be the
standard flat dimension. However, these
notebook PCs will be significantly thin
ner. Recent advances in displays (6- to 7
mm panel thickness) and hard disk drives
(less than
inch high) indicate a trend
toward devices in a l-inch-thick package .
The CPU will be a CMOS version of
the 1994 standard CPU (which might be
a 586SX). A single support chip will pro
vide timers, DMA, serial ports, a disk

*

61X8907
27F4069
34F0046
72X8516
90X9533
72X8538
90X9355
90X8623
72X6668
33F8416

drive controller, a video controller, and a
memory controller. I expect that 8 MB
will be the standard memory configura
tion, with 32MB and 64MB available as
options.
You 'II still be using floppy disk drives
in 1995, but only as a distribution and
transfer medium; both 3 'lz- and 2-inch
disks will be available, with capacities in
excess of 20 MB . Magnetic hard disk
drives with capacities of 300 MB and up
will be standard; some high-end laptops

$290
$390
$390
$390
$430
$490
$540
$590
$590
$590

and luggables will offer optical drives
boasting capacities of nearly a gigabyte.
Recent industry standards for both
hardware interface and software have
been announced for battery-backed IC
memory cards. These cards contain no
moving parts to consume battery life,
and they weigh considerably less than
conventional mass storage devices . The
Poqet PC and the NEC UltraLite are the
best known examples of small computers
that use this technology . The drawbacks
to using this medium are high cost (up to
$500 or more per megabyte) and a lim
ited selection of commercial software.
By 1995 , as production quantities in
crease, prices will drop dramatically
(perhaps to less than $50 per megabyte) .
This should become a popular software
distribution medium , since most major
hardware and software manufacturers in
the small computer market seem com
mitted to the standard.
The popular display will be VGA- or
MVGA-compatible color active-matrix
LCD; the quality will be identical to that
of today' s CRTs. Developers are intro
ducing various prototype heads-up dis
plays (e .g., Reflection Technology's Pri
vate Eye virtual mon itor) , but people
who are not touch-typists may find them
awkward to use . Keyboards will be es
sentially unchanged ; they will become
thinner while retaining a comfortable
feel. Handwriting and voice-recognition
algorithm s are improving each year, but
I don't expect that in 1995 they will be
ready for the noisy, bumpy environment
of trains and airplanes.
The 1995 portable PC will use either
nickel hydride or variations of the lithi
um battery. The batteries will be in sizes
that fit the l-inch thin notebook case .
Because of improved power management
techn iques, you will be able to run the
average notebook PC for 12 to 24 hours
before recharging the batteries . A sus
pended machine will be able to retain its
state for many months.
In 1995, a notebook PC will appear
similar to some of today ' s models- un
til you turn it on. Available processing
power, display quality, and amount of
mass storage will exceed those of all but
the most advanced desktops today. The
era of portable computing has been her
alded for some time , and it will certainly
be in full swing by the middle of this
decade . •

Paul Schmidt is a member ofthe technical
staffat lnterleaf, Inc. (Cambridge, MA).
When he wrote this article, he was a se
nior editor at Phoenix Technologies. You
can reach him on BIX as "p.schmidt."
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Until now, }QU've only seen a tulip standing in a vase. Until now,
there's only been one way of looking at data . Now there's lbinx"'
software. The revolutionary Windows' program that finally links
graphic images with databases and spreadsheets and lets }QU see
data in a whole new way. 1·800·688·4469.

The liT Advanced Math Coprocessor is the only
Math Coprocessor with the power of 4X4.
The Future is Now - Ask for the Math Coprocessor with Certified 4X4 Power
See what EVOLUTION COMPUTING and SCHROFF DEVELOPMENT say about the power of 4X4 :

• "Evolution Computing agrees with liT- The future is now. The ability of FastCAD~3D/FastCAD Render Man and all liT
math coprocessors to support matrix transformations provides the user with unparalleled speed and performance."
- EVOLUTION COMPUTING

• "SilverScreen will benefit greatly from the coprocessor's ability to move matrix transformation onto the chip itself," says
Jeff Howe, Schroff Manager of R&D . "We did not have to change any of SilverScreen's code to be able to run with any
of the liT math coprocessors. With the implementation of the 4X4 instruction set by the liT products, SilverScrcen now
offers the user the ultimate in 3-D performance' Workstation functionality is now available at the DOS level."
- SCHROFF DEVELOPMENT

The Most Advanced Math Coprocessor

Warranted Compatibility

The 4X4 matrix transformation instruction is an exceptionally
powerful addition to a floating point processor when work
ing with three-dimensional CAD. Plug in the liT Advanced
Math Coprocessor for remarkably increased productivity.

• Software and socket compatible
• Backed by one of the strongest 5-year limited warranties
in the industry/ Made in USA
• Benchmark software included

liT Sets New Standards

Look for the 4X4 Symbol 
Plug in the Power

• Built-in 4X4 matrix instruction set
• Advanced CMOS technology
for higher reliability
• Fewer cycles to execute
existing instructions
• 3C87 instruction set in the 2C87
• Twenty-four additional 80-bit
numeric registers

These software innovators arc some
of many developers to incorporate the
strength of 4X4, the most powerful
number-crunching tool available. Call
your local dealer and ask for the liT
Advanced Math Coprocessor, the on
with the power of 4X4 . Or call
Specialty Software Development
Corp . at (512) 327-8608 for the
name of the dealer nearest you .

Full Line of 2C87 and 3C87
Math Coprocessors
• Completely compatible with
existing 287 and 387 sockets

Sdc

Marketed by:
SPECIALTY SOFTWARE DEVELOPMENT CORP .
1001 Capital of Texas Highway So., Bldg. I

Austin, Texas 78746 • 512/327-8608
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LOOKING AT
THE GRAPHICAL
USER INTERFACE
Graphics capability is reaching a critical mass stage,
with a number ofhigh-quality choices
Bill Nicholls
raphics, like the year of
the LAN, will sneak up
on us. In the next few
years, most larger sys
tems will use a graphical
user interface. By then, the rationale for
a GUI will be obvious , yet today the GUI
is a hotly debated issue, and the outlook
for its success is far from certain. To
understand why I think this will change
requires a look into the com
ponents of the GUI , espe
cially the enabling graphics
technology.
The question of graphics is
broad, spanning a range of
issues from the user who is
the object of the graphics to
the technology used to deliver
the graphics . The various
components are the display,
the controller, the software
environment, the application ,
and the user-two hardware,
two software, and one jelly
ware.
Hardware has been the pri
mary constraint on the broad
availability of graphics , since
the other components have
been available for varying
lengths of time and with vary
ing degrees of capability. Re
cent developments in all the
component areas have made
the success of graphics, and of
the GUI, almost inevitable.
ILLUSTRATION : PAUL SCHULENBURG © 1990

Hardware
Starting with display technology , we can
see two tracks: the traditional CRT and
the newer flat-panel (FP) technology .
The CRT represents a mature technology
that is being pulled by consumer demand
and pushed by its competition to lower
prices and raise performance.
The once-expensive EGA display has
been replaced by VGA-capable displays

that cost less than a CGA display I got in
1984. Super VGA (800 by 600 pixels)
displays are an incremental cost increase
over VGA, and displays supporting 1024
by 768-pixel resolution are now under
$1000 at mail-order prices. We can ex
pect higher-resolution displays to follow
VGA down the cost curve.
FP technology is currently on the
warm-up track, replacing the CRT where
the FP advantages in size,
power, and ruggedness out
weigh its cost and perfor
mance disadvantages . With
the exception of units like
IBM 's large plasma display,
FP displays do not replace the
CRT. Rather, they supple
ment the CRT and are usually
sold as an integral part of a
portable system .
Because FP technology is
just beginning to mature and
CRTs are near the peak of
their maturity, I expect the
penetration of FP displays to
begin to increase. FP technol
ogy will probably show up
first in mass-market TV sets
and will later displace CRT
units in the computer environ
ment.
Graphics display control
lers are on the fast track.
From the basic Hercules chip
to the VGA "Tower of Babel"
continued
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to fully programmable controllers, price
decreases and performance increases are
coming with astonishing frequency .
With the dominance of Texas Instru
ments' TMS34010 chip, the acceptance
of the Texas Instruments Graphics Ar
chitecture (TIGA) standard for software,
the establishment of the Video Electron
ics Standards Association (VESA) Super
VGA standard, and the agreement of an
IBM 8514/ A register standard, choices
in terms of both cost and performance
have never been better.
Standard VGA cards cost about $150,
and Super VGA- capable cards are not
much higher . VGA cards have become a
commodity. The price difference be
tween an 8-bit standard VGA card and a
16-bit Super VGA card mostly reflect the
differences in production and marketing
cost , with little added for hype.
Given the advantages of the VGA in
struction set and its wide support , even
monochrome displays should be driven
by VGA. Super VGA cards are an easy
choice if you do graphics, even if your
current display can't show the card's full
resolution . Among the several varieties
of cards, the ones to buy have 16-bit bus
interfaces and room for 512K bytes of
memory for the display . These represent
what I consider the low end for future
graphics and GUI support.
The middle of the market , which as re
cently as a year ago was considered the
high end, is in a real state of flux. The
1024- by 768-pixel resolution level can
be reached by a few Super VGA cards
and all the cards that are driven by either
a TMS340 10 chip or the IBM 8514/A
controller. The Super VGA cards are
pushed to the limit here and are li mited
in performance and colors compared to
the others.
This many pixels (786,432) demands
a graph ics processor for good perfor
mance, especially if you are using 256
colors (8 bits per pixel) . Either the IBM
8514/A or the TMS34010 can provide a
performance boost, leaving more cycles
for appl ications to use. In a GUI environ
ment , I consider this assist necessary.
Simi lar to VGA cards , prices are being
aggressively reduced for cards driven by
theTMS34010. At Fall Comdex in 1989 ,
the $ 1000 list price barrier was broken,
and by the end of the show, vendors were
talking about $795 cards. By the time
you read this, I expect to see $595 (list
price) cards driven by a TMS34010. 1BM
851 4 /A ca rds lag behind TMS340 10
cards because the chip set is not as ma
ture. But this year' s Fall Comdex should
show the IBM 8514/ A repeating the
same experience/cost curve .
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The graphics hardware is here today
for almost any graphics appl icat ion or
GUI, but the transition to a GUI is not
happening fast. The major factors slow
ing this transition are the limited number
of applications available , the installed
base of PC- and XT -class machines, and
the choice of a GUI environment.

Software
The magic word for graphics success is
standards. Why is this so important?
Simply put, only companies the size of
Lotus and Microsoft have the resources
to support every possible system and dis
play in graphics mode, and it is not easy
even for them . But reduce the number of
graphics environments to a reasonable
number, and smaller software compa
nies can support a large enough user base
to make a profit. Since the great majority
of software comes from smaller compa
nies, this should lead to an explosion of
GUI-compati ble software.
We're not quite there . For IBM , with
Windows, OS/2 Presentation Manager
(PM) 2.0 with full 386 support , GEM
and Desqview with an X. ll graphics
window, Hewlett-Packard 's NewWave
enhancement to Windows, and other op
tions, 286 and higher systems have a va
riety of GUI choices.
Atari has GEM , the Amiga has Intu
ition, and the Maci ntosh has its Toolbox
and standards that create the Mac user
interface (U I) . Unix has X . ll from
MIT, with Open Look and Motif GUis
and Open Desktop as a graphics organiz
ing tool.
While th is is probably too many GUis,
it is a step in the right direction. Win
dows has been around long enough to es
tablish a broad base of software, and
X. ll has taken the Unix world by storm.
Those two GUis, along with the Mac,
will clearly be among the winners of the
GUI competition . Desqview ' s user base
is big enough (over I million), and its
choice of an X. ll window on Unix serv
ers is an interesting alternative.
GEM , PM, and NewWave are less ob
vious , but NewWave' s features make it a
good choice for integrated DOS/Unix
network s. For Unix , Open Look and
Motif will both succeed, and they may in
time merge in capability.
Another straw in the wind is the recent
appearance of two companies, Glocken
spiel and Advanced Programming Insti
tute, that offer multi-GUI systems, re
qu iring only a recompile for different
GUis.
Applications are the final technical
issue. Those requiring graphics (e .g.,
desktop publishing and CAD) have long
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been available, but until recently, DTP
was the only one available in a GUI envi
ronment . Now , CAD and word process
ing join DTP under Windows and other
GUI envi ronments. Other applications
will soon cover a user's major needs .
One of the major reasons for the slow
development of GUI applications has
been the major shift in program dynam
ics- away from the applications driving
the user toward the user driving the ap
plications. Most programs outside CAD
and DTP have traditionally led the user,
but th is technique fails to provide the
kind of flexibi lity needed for the future,
and users are becoming more insistent
about being in control of the application.
From a programming point of view,
this user-driven perspective requires a
dramatic change in program structure
and is not easily retrofitted into an exist
ing program. The need for new calls to
the GUI for a wide variety of services
also contributes to the conversion time.
Once restructured, however, a program
can be more easily ported to other GUis.
I expect the current slow start in GUI ap
plications to become a rush as tools ar
rive and companies get past the first
conversion .

Jellyware
Why use a GUI? Beyond having easier
access to graphics applications, there are
a number of less obvious benefits. Ease
of use and reduced trai ning are two of the
most compelling.
To achieve these goals, the GUI im
poses a set of restrictions on the methods
for program and user inte raction, with a
suggested set of standards based on expe
rience and UI research. Not only is this
usually better designed than the ad hoc
Ul of current appl ications, it is consistent
across the application spectrum. Learn
ing a new applicat ion under a GUI bene
fits from the transference of previous
learning because of UI consistency. Ex
cept for the in itial learning curve for the
GUI and the first appl ication, this is a
significant benef it. The Mac is the best
example of this.
Another benefit of a GUI is the en
hanced interapplication capabilities,
such as Windows' Dynamic Data Ex
change and New Wave's link s. The provi
sion of standard facilities for interappli
cation commun ications in the GUI and
the support of those by the appl ications
provide new capabilities for the user. We
don 't have to wait for the application de
signer to provide a specific function, nor
do we need a special program. We can
now link one tool to another, generating
continued
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something new , without special pro
gramming.
This new user programming has the
same kind of potential that spreadsheet
programming brought to numeric ana
lysts . It enables problem solving by any
body who wants to learn the basics of
linking two tools together. The major
difference here is that the range and
value of user-created solutions will be
much greater than the range of spread
sheet applications. Instead of moving the
three-year application backlog from the
mainframe to the PC , we can empower
the end users to provide their own solu
tions and (mostly) eliminate the backlog.

The Dilemma of Decision
Along with the opportunity of choice
comes the dilemma of decision. The ben
efits of a GUIdon 't come free-there are
hardware and software upgrades, and
basic training is needed .
Choosing a GUI involves a complete
reassessment of your system and your
needs. Every item. from the hard disk
drive to the display, will be affected by
this change . More important , however,
is that the way you work will also have to
change to make best use of the GUI. I'll
now look at what those changes will in
volve.

Hardware Upgrades
Consider first that a GUI is more com
pute-intensive. A screen display, multi
tasking , and bigger applications simply
can't be supported well with less than a
fast 286-based machine and plenty of
memory. And while the screen display
issue gets most of the attention , multi
tasking will become the key element in
the GUI success. This is already her
alded by the success of DOS multitask
ing . Once users experience not having to
wait on anything , from a printer to a slow
recalculation, there will be no going
back . Real productivity gains will also
come from users being able to respond to
interruptions without losing track of
what they were doing.
Starting with the base platform , we
must face the final obsolescence of PC
and XT-class mach ines. With adequate
peripherals and power, a $200 mother
board upgrade to a 12-MHz 286 system
and$ 100-200 for additional memory is a
minimal cost for enabling technology. A
$300 CPU upgrade will get you a 16
MHz 286 processor with hardware EMS
4 .0 built in. There is no longer any
reason to handicap people with obsolete
technology .
For more demanding needs, a 16- to
20-MHz 386- or 386SX-based system
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with 2 to 6 megabytes of memory, with
room for more, should be adequate. For
the power-hungry, people whose appli
cations always run too slowly, a 25- or
33-M Hz 386 with 8 MB should ease even
their impatience. Along with all this will
be the need for more hard disk drive ca
pacity- more than you might expect.
Consider 60 MB as a minimum, and
100- 200 MB as more typical. Although
these systems may seem large for the
simple use of a word processor, the GUI
benefits are good reasons for increasing
capacity, and the hardware is no longer
priced out of reach .
Getting the graphics in front of the
user is next. A basic VGA and display
gets you minimum resolution for graph
ics work. But if you are upgrading, you
can get Super VGA capability for only a
small increase in cost. Match the display
against your processor capability-con
sider the sum of the processing power of
the CPU and the display controller, mea
sured against the combined processing/
graphics load.
For example, a 25-MHz 386 machine
will drive a Super VGA display to the
limit of the controller's capability and
still have quite a few cycles left for com
putation. A 12-MHz 286 will be slowed
quite a bit by Super VGA, so use standard
VGA, upgrade the processor, or off-load
the graphics to a graphics processor on
the controller board.
TMS34010 and IBM 8514/A cards of
fer an alternative to upgrading the whole
system. You may choose to upgrade the
controller to a graphics processor first,
and wait on a processor upgrade. The
higher your planned graphics resolution,
the more processor power you need for
equivalent performance. As a rule of
thumb, an AT slower than 12 MHz
should limit its display to 640 by 480
pixels. Processors that are 16 MHz and
faster are needed for Super VGA (800 by
600 pixels), and by the time you reach
1024 by 768 pixels, a graphics processor
is almost a necessity.

Software Upgrades
The environment you choose will depend
in great part on the applications you are
running and those you want to add. A
DOS application user's simplest move is
to Windows or, less easily, OS/2 (which
req uires more in platform resources but
offers more capability). For many users,
Windows is a logical choice because of
lower platform requirements and a larger
application base. OS/2 may be consid
ered an evolutionary step beyond that.
Another option for DOS users with
minimal resources is Desqview. This is
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multitasking without the graphics over
head, yet you can still run most graphics
applications. Desqview offers its own set
of interface calls, but the requirement for
a standard Ul is not there. Desqview is
most functional on a 386,less so on a 286
with EMS 4.0 support, and least flexible
without EMS . Each application still has
its unique Ul, which can be confusing.
Unix is in a different ballpark. First,
the required resources start where OS/2
starts, but they grow larger in many
cases. Second, the applications do not
overlap the DOS environment very well,
and running DOS emulation should be
limited to a few necessary tasks. Third,
Unix requires technical support not eas
ily found in many businesses.
Why then would Unix be of any inter
est? For use with a powerful workstation
with X.l1 graphics or for special appli
cations, Unix excels with large and com
plex tasks, particularly in networking.
Networking (i.e, the sharing of files, de
vices, and peripherals-even CPU cy
cles) is part of the standard Unix soft
ware. For uses like a database server,
Unix offers a broader and more powerful
set of platforms. Currently, it is more
likely that you would network into a Unix
server than run a Unix workstation on
your desk, but that may change as more
powerfu l hardware and applications
make Unix attractive.

Success of the GUI
Success ultimately will be determined by
what best serves the user, as the user's
needs are what justifies the cost of com
puter use. User needs drive the whole
process, from applications to new display
technology. As we evolve into networked
environments that feature increased
complexity and more powerful applica
tions, there will be a greater need for the
user to respond to ad hoc questions with
out custom programming.
Something must be done to prevent that
complexity from requiring all computer
users to be software gurus just so they
can accomplish their workday tasks .
That something is the "single system
image" concept, where the complexities
of the environment are hidden behind a
user-oriented interface. That something
is a GUI.
Current problems with cost/perfor
mance issues will be resolved quickly by
improved implementations and faster,
less expensive technology. New display
and controller technology is an impor
tant part of making that happen. The
other part of the picture is the user/
software interface. User productivity
continued
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If you use AutoCAD 386, here's some uplifting news.
GT F/exicon'1"' software does more than move your
tahlet from the table to the
screen. As the industry's first
fully automated, user
defin a ble interface ,
GTF/exicon allowsyou
to step through com
mands so naturally,
you'll view AutoCAD
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appear instanlly at your cursor.

GT Flexicon . It's more than new software .
It's a new point of view .
For you r nearest dealer, call

Compatihle with o ur popu lar ARTIST
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GT F/exico n takes o nly seconds to ap
p reciate. Simply scroll over your favor
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pa nni ng a nd zoomi ng from a hird's-eye
view. To he lp you hold your thoughts,
we've added reassignable icons that can
be assigned and re-assigned to any
AutoCAD command, lisp routine or
macro during your drawing session, so
your eyes never leave your work.
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Breakthrough
Sim Ware's new SAM (Single-station Action Access
Module) . Innovative. Flexible. Cost effective. Now you
can create or expand Token Ring networks one port at a
time as needed. Here are some of the ways SAM will cut
your costs:
Connect two PCs together to form a two station
Token Ring
•
Add a ninth port to a single populated MAU with
out purchasing another MAU
•
Create a Token Ring Network without a MAU
•
Expand an existing network by using Token Ring
Concentrators and SAMs instead of MAU and patch
Cables
Send for brochure SAM 9905 today. Sim Ware, Inc.
11881 Belden Court, Livonia, Ml48150, or call
(313) 422-5470
•

Sim Ware is • lt~eding U.S. manufacturer of IBM compatible components.
induding 1 fulll inB of passive and active MAUs.
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ROM TIME 1D TIME WE MAKE THE BYTE SUBSCRIBER
list available to other companies who wish to send our subscribers
material about their products. We take great care to screen these com
panies, choosing only those who are reputable, and whose products,
services, or information we feel would be of interest to you. Direct mail
is an efficient medium for presenting the latest personal computer goods
and services to our subscribers.
Many BYTE subscribers appreciate this controlled use of our mailing
list, and look forward to finding information of interest to them in the
mail. Used are our subscribers' names and addresses only (no other
in formation we may have is ever given ).

While we believe the distribution of this information is of benefit to
our subscribers, we firmly respect the wishes of any subscriber who
does not want to receive such promotional literature. Should you wish
to restrict the use of your name, simply send your request to the following
address.
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GRAPHICAL USER INTERFACE

will be enhanced by the GUI ease of
use- the dynamic and user-built links
and data access through networks that
are transparent to the user.
In short, quicker learning and much
greater functionalit y will drive the tran
sition to a GUI. It will be aided by reduc
ing the effort and complexity required
to generate new solutions. Thus, as the
computer penetrates further into busi
ness and home, the non-computer-liter
ate population is the new audience. The
GUI will broaden the base of people able
to produce results from computers with
these new tools. •
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• • • with BayTech's LaserShare® 
expansion is made easy!
LaserShare is an expansion card that allows four users
to connect simultaneously to one laser printer. Just check
out our outstanding features:

V' HP LASERJET Ill COMPATIBILfiY

Also works with HP LaserJet II, liD, Canon LPB81L
LPB8111, Brother HL8e, and Wang LDP8 laser printers.

V' 256KB. 1MB OR 4MB BUFFER
V' SIMPLE INSTALLATION
V' AVAILABLE MODELS
e 4A · 4 parallel ports
e 4C · 4 serial ports

• 4E - 2 parallel/2 serial ports
• 4CB - 4 serial (256KB, Brother)

Because Resources Should Be Shared.

V' SAVES MONEY AND TIME
V' UNMATCHED PRODUCT SUPPORT

BayTech

With several users having access to one laser printer,
the per-user cost of your laser printer is dramatically reduced.
And there's no more waiting for the printer. With LaserShare,
everyone's printing needs are accommodated. BayTech's
LaserShare - it's worth checking out! Call now for details!

Data Communications Products Division
N. 2nd St., PO.Box 387 Bay St. Louis, M S 39520
Fax601 -467-455 1 Phone601-467-8231 or toll-free
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LAYING OUT
THE FUTURE
Increased capabilities and color
should give desktop publishing a rosy future
Matt and Mary Page
ur perspective on the fu
ture of desktop publish
ing is that of a small busi
ness, specifically an ad
vertising agency . Our
capital expenditures for computer equip
ment have to be carefully researched , as
the difference between a good and a bad
buying decision can ultimately mean the
difference between staying in business as
a profitable entity and strug
gling month to month. Dis
cussi ng some current issues
facing DTP is a good starting
point for leading into what the
future holds for DTP.

0

First, Some Background
Back in November 1987, we
star ted Page After Page , a
small, full-service advertis
ing agency in Rutland, Ver
mont. Most of our business
comes from small- to medi
um-size companies. DTP can
be lucrative; we 've doubled
our sales each year and added
two more people to our staff.
We help our clients plan
their marketing and advertis
ing strategies, as well as de
sign, develop, and produce
everything from print ads,
brochures, newsletters, and
corporate identity programs
to radio and TV spots and
books . Recently, designing
ILLUSTRATION : JAMES STEINBERG © 1990

and writing software documentation has
become a major portion of our business.
An important production tool in the
daily operations is DTP, and it has surely
added to our company's success.

Hardware/Software
We have grown up with and currently use
IBM PC compatibles, as well as two
Macs. Table 1 has a list of the equipment

we're using . It's a mix of the new and the
old-a mix that we think is typical of
small DTP services.
But times are changing , and we'd like
to keep current. As money and the busi
ness permit , we're planning strategic up
grades to enhance the performance of the
software we have and to add new capabil
ities. Color figures heavil y into the up
grade equation, as do beefier processors
and higher display resolution.
Table 2 shows our planned
upgrades and our wish list.

Eek! A Mouse!
The transition from keyboard
to mouse was the first hurdle
to get over when we started
with DTP . The nature of our
business compelled us to in
vestigate the Mac because of
its command of the graphics
environment.
With the type of work we
do, keeping current in both
environments is essential for
serving our customers and
keeping a competitive edge.
The ability to exchange disks
with our clients has been an
important asset. And the fact
that most businesses use IBM
PCs or compatibles ensures
that we will maintain and,
hopefully, progress with DTP
trends on both platforms .
continued
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I

CURRENT EQUIPMENT

I

Our current flock ofhardware and soft ware, typical of many DTP
environments.
Table 1:

COMPUTERS AND OTHER HARDWARE
IBM XTenhanced with 12-MHz286 Sola mothercard. 1 MB of RAM , monochrome VGA.
and 30-MB hard disk drive
ALR 386 running at 16 MHz with 2MB of RAM. a 66-MB hard disk drive, and a Corner
stone SinglePage monitor
Mac II with 4 MB of RAM, a 65-M B hard disk drive. and a Cornerstone Dual Page mono
chrome monitor
Mac SE/30 with 2MB of RAM and a 40-MB hard disk drive
NEC 690 Silentwriter PostScript laser printer
20-MB removable Bernoulli drive. used for backups
Microtek International MSF-300C 2-bit scanner (1987 technology)
Orch1d fax/modem
MAJOR SOFTWARE
Aldus PageMaker for Macs and PCs
Arts & Letters GraphiCS Editor 2.0
Microsoft Word for W1ndows
M1crosoft Word for Macintosh
Multi Mate Advantage II version 1.0 for the PC
EyeStar Plus scanning software for Microtek International scanner
Ventura Publisher 1. 1 for the PC
Adobe Illustrator 88
DeskDraw and DeskPaint by Zedcor
Mind Your Own Business accounting software by Teleware
Reports by Activ1sion for HyperCard (we created an invo1cing system with HyperCard
and Reports)
Microsoft Wi ndows
TOPS AppleTalk network for all computers

PC World Issues
Many of our concerns in the PC environ
ment revolve around memory issues
specifically , the memory limitations of
the Windows/DOS world-and the non
graphical nature of DOS . For instance,
we use Arts & Letters as our primary
drawi ng and clip-art package for the PC.
We like it, but it's painfully slow when
worki ng wit h a complex drawing, and it
ta kes forever to print. In comparison, we
use several drawing packages on the
Mac, including Adobe Illustrator 88. For
the most part, the functionality of A&L
and Illustrator is comparable . But since
the Mac's operating system was designed
to be graphically based , Illustrator on the
Mac prints much faster than A&L under
Windows, and the Mac maintains a con
sistent interface between packages .
We've seen Windows 3.0, and we're
pleased with the performance increase
and the improved memory support. But
now we must wait and be prepared to
pay: Which software packages will be
compatible with Windows 3.0, and at
what cost?
The lack of graphics standards in the
PC world poses other concerns, too; it's
easy to be confused by all the different
file formats. If you are not sure which
package you will ultimately be placing a
graphic into, or if you want to bring it
into another graphics package first to
change somethi ng- good luck! No two
soft ware packages seem to read or inter
pret these fo rmats the same way.

Drawing on PostScript

I

PROSPECTIVE EQUIPMENT

I

Table 2 : Planned expansions and a few items that , while not critical, would
be wonderful to have.
High-resolution PostScript-output laser printer-possibly the Laser Max 1000
Abaton or Hewlett-Packard gray-scale scanner with ColorSet by Studiotron1cs (turns a
gray-scale scanner into color) or Microtek International MSF-300Z scanner for color and
gray scales
RasterOps 24-bit color board with 14-inch monitor (Sony or NEC)
Aldus PrePrint
SyQuest 44-MB removable cartridge drive
Network upgrade (we will need a faster network in the future , and it will probably be an
Ethernet with a dedicated f1le server)
Additional PostScript fonts on an as-needed basis
9600-bps modem when a real standard emerges
KEEPING OUR FINGERS CROSSED
Polaroid Bravo Slide Maker
Radius Two-Page 24-bit color display with OuickDraw accelerator
Mac llfx
OMS ColorScript printer
Linotron1c L300 lmagesetter

It will be great if IBM's endorsement of
PostScript means that we'll finally be
able to see fonts correctly on-screen. But
while screen appearance is important,
the biggest issue with PostScript is lack
of speed. Fortunately , this is being ad
dressed by some printer vendors. Newer
printers have faster processors and reso
lutions higher than 300 dots per inch .
We are currently considering the pur
chase of a high-resolution, plain-paper
device. We've looked at the Varityper
VP600, the NewGen Systems PS400,
and the LaserMaster LaserMax 1000;
the latter two are PostScript clones. New.
Gen's PS400 seems to have some incom
patib ilities, but so far the LaserMax
looks pretty good. Presently , a high-res
olut ion service bureau and traditional
typesetting have enabled us to get the
high print quality we need .
Desktop publishers have made a huge
investment in PostScript-not only in
equipment, but also in fonts. With this in
mind , reinvestment in another standard
conrinued
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Data analysis software
from SPSS gives your PC
a winning advantage.
It doesn't matter which field you play
hardball in. With the right combination of
equipment and ability, you can be a hero.
You get that ability with SPSS.
Whether your equipment runs on
MS-DOS"' or PC-DOS:" OS/2"' or a
Macintosh~ So you turn raw data into
useful facts. And yourself into a smarter
decision maker.
With SPSS and its options, you can
interface directly with data from your
database, spreadsheet or other

application software. Then manipulate it
in countless ways From data entry to
advanced statistics, forecasting,
presentation and more.
Voted #1 by the fans.
When the readers of PC Week chose
the top statistical software for "user
satisfaction" (12/5/88), their choice was
SPSS. And no wonder.
SPSS is designed not only for your
computer's operating system , but also
for its operator. With menu and help
systems, plus an on-line statistical
glossary. So you 're always in control For
market research, sales analysis. quality
control and more.

Best in the final analysis.
444 North Mich igan Avenue, Chicago, Illinois 60611
SPSS International BV: Avelingen West SO ,
P.O. Box 115. 4200 AC Gorinchem,
The Nether lands

_
_
MS 005 15 a trademark of M~crosolt Corporat1on
ra••rQ systems
SPSS 1S a reg1stered trademark of SPSS Inc PC -DOS ana OS/2 are trademarks 01 lnternat 1onal Bus 1ne ss Mach1nes ~orpora110n
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seems out of the question unless someone
develops a truly outstanding language
and offers customers some sort of trade
in incentive.
Microsoft's new font technology is in
teresting . In our opinion, however, for it
to gain market share quickly, it must be
able to overcome the speed difficulties
PostScript currently has, while keeping
the ability to handle current PostScript
based applications and fonts. Again, we
feel forced to take a "show me" stance .
Will we have to update our software
again with this new technology? And at
what cost?

In Living Color
Color is a huge issue for us in advertis
ing . The costs can be astronomical. Be
ing able to see what a Pantone Matching
System (PMS) color will look like on the
screen is great for layouts and composi
tions; however, the next question from
our client would be, "Can I have a copy
to show so-and-so?" So we're not just
talking about a color monitor and display
board- we 'd need a color printer, too .
You can see where this is leading.
In any case, we have investigated color
technology and think that the current
costs are prohibitive. However, our fu
ture purchase plan s include a 24-bit color
board and a color monitor. Even without
a printer, there still is value in being able
to switch PMS colors on the screen and
allow our clients to view the different
versions .
We would use Aldus Separator and
PrePrint for spot color only. Traditional
methods of producing four-color separa
tions are better for four-color photo
graphs . Doing the same job with com
puter software is truly labor-intensive,
and the output we have seen is substan
dard . For example, when you see a color
scanner demonstrated, its output looks
impressive on a computer screen, but the
output printed on a PostScript printer
looks nothing like it does on-screen. The
color gradations have a linear, stepping
effect. Besides, we would need to have a
substantial amount of color work all the
time to justify the costs of having a full 
time color specialist, a color scanning
device and software, and an adequate
output device .

Back to the Drawing Board
There are other subissues as well. First,
look at how you create a color layout. For
us and many other graphic designers, it is
simply uncomfortable to create layouts
on a computer . The techniques of using a
pen , paintbrush, marker, or airbrush
cannot be duplicated to our satisfaction.
172
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When artists draw, they look simulta
neously at their hands, their tools , and
what they are creating. Blending, shad
owing, showi ng light on a subject from a
certain angle, and showing reflections
are all difficult techniques to duplicate
electronically. Working on the computer
is frustrating and, frankly , too slow. We
can have a few layouts done manually in
the time it takes to orchestrate one on the
computer, so it usually does not make
sense to use the computer for that partic
ular process . And since designs are typi
cally billed on an hourly rate, we would
be doing our clients a disservice .
But have faith- we ' re sure that some
one will develop a true designer's draw
ing board for microcomputers with the
necessary tools : a larger , horizontal
touchscreen with levels of pressure sensi
tivity, and styli that resemble markers,
pens, and airbrushes. The analogy of
paper on a drawing board is fundamental
to designing and should be the basis of
the design of an effective input device .
Affordability would be key , too , for
folks like us, or even for the freelance
designer market.
It's when the layout is completed that
DTP truly has value . Trying different
typefaces- slanted, outlined, justified ,
or centered- and moving text and graph
ics around to get different effects are just
a few of the time- (and money-) saving
features . Previewing the output before
committi ng it to the printer has saved
many a disaster.

Dots per Inch
For many of the pieces that we produce,
300-dpi output is sufficient. Newspaper
ads (they massacre everything anyway),
newsletters, direct-mail letters , and so on
all look just fine at 300 dpi . But for some
of the more sophisticated multicolored
collateral material and books, we send
our files to an output service for 1800
dpi resolution .
There are desktop laser printers that
do better than 300 dpi, but we weren't
truly impressed until the LaserMax 1000
printer, with 1000 by 1000 dpi, became
available for about $8000. Without a
Ioupe, it's difficult to tell the difference
between its output and that of a higher
resolution device (offering 1200 to 1800
plus dpi). Even 7-point type is readable
and not fuzzy. Sure, it would be wonder
ful to have a Linotronic Imagesetter and
be able to print out 1800-plus dpi in our
shop . But at over $30,000 (plus the costs
of paper, supplies, chemicals, and main
tenance), it would be hard to justify the
$22,000 differential for what we think is
a minimal increase in quality .
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Where Do We Go from Here?
In terms of page-layout packages, Page
Maker 4.0 should answer many of the
complaints that we have with PageMaker
3.0. Most of these complaints revolve
around text editing. Because we need
both IBM and Mac versions, we'll wait
until we hear when the IBM version is to
be released before we update .
The documentation work we've been
involved in lately has confirmed the need
for a true object-oriented DTP package
with good text-editing capabilities . This
would alleviate much repetitive work
when editing copy related to one topic; it
would also reduce errors. Also, in sup
plying documentation via electronic me
dia , it would be beneficial to be able to
find any or all references to a particular
topic and browse through them .
Synergy, if not total integration, of
DTP and multimedia already exists. As
with any new technology, educating peo
ple about its benefits and capabi lities
takes time, so the process of market pen
etration is slow . Only a limited number
of our customers would use this new
form of communication. We give it a year
or so before it truly catches on.
Staying technologically current makes
sense only if you can afford to, or can't
afford not to . As a small company, we
try to keep down our expenses for new
equipment and technology. But as com
puter enthusiasts, it's fun to investigate
and to hope that if something is terrific,
it will become affordable .
Our philosophy has been to embrace
technology where it makes sense. We've
stuck with traditional methods of design
and production when moving up would
be too expensive or labor-intensive. We
use DTP, not because it lets us work
faster, but to give us more control over
how the fina l product looks and when it
will be delivered . DTP's biggest failing
is the initial learning curve . The time
savings come only after many hours (or
years) of learning and making mistakes .
Communication and professional pre
sentation are essential to the success of
any business, and that is what DTP is all
about. As we see it, DTP can't help but
increase its market share and mature and
expand its focu s. •

Matt and Mary Page own and operate
Page After Page, a small DTP company
in Rutland, Vermont. Prior to starting
their own company, Mary was the direc
tor ofproduct management and Matt was
the director of operations at MultiMate
International, creator of the MultiMate
word processor. They can be reached on
BIX c/o "editors . "

Our Vf240 terminal emulator has
changed the meaning of portability.
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- --------

What does Vf240 portability mean to you?
• Portable across operating systems! Our ZSTEM 240
software runs under both MS-DOS and Unix 386 System V,
making your PC look and act like a Vf240/340 terminal
on either operating system.
• Portable across machines!ZSTEM 240 runs on lBM PCs, XTs,
ATs, PS/2s and compatibles, from AT&Ts to Zeniths!
• Portable across portables! ZSTEM 240 runs on portable
PCs, letting you connect to your office systems when
you're on the road.
• Portable across video adapters! ZSTEM 240 supports
all standard video adapters: VGA, EGA, CGA, MCGA,
AT&T, Hercules and many extended adapters. No matter
what adapter/monitor combination you use,ZSTEM 240
displays double-high/double-wide characters, 132 columns,

and VT340 ReGIS, sixel and Tektronix graphics.
• Portable across networks! ZSTEM 240 connects to your
favorite networks, including Novell, 3COM,TCP/IP,
Ungermann-Bass, Excelan, Wollongong, FTP, Sun and
DEC's CTERM and LAT.
Of course,ZSTEM doesn't really come with a handle.What it
does come with is our top-notch technical support and
documentation, plus a solid warranty, so you can be assured
of quality products backed by quality people.Call today
about our complete line of VT emulation products.
KEA Systems Ltd.
Toll-Free Order Desk
3738 North Fraser Way, Unit 101
1-800-663-8702
Burnaby, B.C., Canada V5J 5G1
Telephone: (604) 431-0727
FAX: (604) 431-0818

ZSTEM and the KEA a nd ZSTEM logos a re trademarks of KEA Systems Lid . All other brand and product names are trademarks or registered trademarks of their respective holders.
©Copyright KEASystems Lid ., 19MY. All rights reserved.
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See t he picture of quality for yourself. Discover
the unsurpassed picture crispness, brilliance,
and infinite range of color of the CTX monitors.
Compare the superlative quality with the rest.
Then check the affordable prices.
1,000 words won't do it justice.
Available from CTX is a full range of powerful
14" color monitors: from the top-of-the-line
Multiscan to a Super VGA and Deluxe and
Standard VGAs as well as EGAs and CGAs.

-Technological Excellence.
-Unbeatable Performance.
-Exceptional Pricing.
For a real picture of quality, see your local CTX
dealer or contact:
CTX INTERNATIONAL, IN C.
161 Commerce Way, Walnut, CA 91789
71 4/595-6146, FAX 714/595-6293
CTX SOUTH, INC.
6090-F Northbelt Parkway, Norcross, GA 30071
404/729-8909, Fax 404/729-8805
Factory:

Multiscan

Model
3436
Resolutio n
1024x768
Horiz. Freq . 15.75-38 KH z
C RT Dot Pitc h
.28 mm

Supe-r VGA

Deluu VGA

Starufurd VG A

5468
1024x 768
30-38 KHz
.28mm

54:12
640x 480
3 1.5 KHz
.29 mm

5439
640x480
31.5 KHz
.39 mm

Add to all these features complete IBM and
Macintosh compatibility, handy up-front controls,
non-glare direct etch screens, detach
able tilt/swivel bases, and reliable
nationwide servicing, and you will agree
t hat the CTX monitors are the best
deal available on the market.

CHUNTEX ELECTRONI C CO., LTD.
6F, No. 2, Alley 6, Lane 235, Pao Chiao Rd.
Hsin Tien, 231151'aipei Hsien, 1'aiwan, R.O.C.
886-2-9175055, Fax 886-2-9172736

Watch for CTX's new 17" and 21" Large Screen
Displays coming soon.

WHERE MONITORS ARE CfXELLENT
IBM is a registered tmde mark of International Business Machines. Macintosh is a registered trade mark of Apple Computer, Inc.
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COLOR
FOR THE DESKTOP
New printer technologies offer
color at a price
Rick Cook
he average color printer
is about four times as
complicated as a mono
chrome printer with the
same resolution. Color
brings with it a whole raft of difficulties
that you don't have in designing a mono
chrome printer.
Because of the problems and added
costs, color printers are not likely to
sprout up on everyone's desk
in the next few years . They
are getting less expensive and
more flexible, however, and
new computers and new kinds
of software are making them
more attractive all the time. A
color printer also increases
the scope of a computer sys
tem, so some users are willing
to pay extra for them. Thus,
color printers for desktop
systems represent a fast-grow
ing segment of the printer
market.
There are three major tech
nologies used to build color
printers for desktops: dot ma
trix, ink jet, and thermal wax.
A fourth technology, dye sub
limation, is beginning to show
up in small computer applica
tions, and several other meth
ods, such as color laser and
dye transfer, will probably
appear during the next two or
three years.

T

ILLUSTRATION : CATHARINE BENNETT © 1990

The Challenge of Color
The basic problem with color printers
grows out of the way they print color. All
existing color printers build up reflective
colors by applying primary-color inks to
the paper. In printing, those colors are
cyan (blue-green), magenta, and yellow.
All other colors can be blended from
them . Since it is hard to get a good, solid
black by mixing colors, almost all print

ers include black as a fourth color. This
is called the CMYK system, K being the
printers' designation for black.
The mechanical problems that this
blending causes are obvious. The printer
has to have four print heads or make four
passes to Jay down all the primary colors.
To get the colors in the right place, the
paper alignment with the print head, or
registration, has to be tightly controlled.
This is particularly true of
page printers that use thermal
wax or sublimation processes,
in which the sheet of paper is
run through the mechanism
four times.
Beyond mechanical consid
erations, however, there is a
whole other class of problems
that grows out of the nature of
color itself. For example,
one-color printers are judged
almost entirely on resolution.
Resolution is important in
color printers, too, but it
doesn't tell the whole story. A
sublimation printer at 160
dots per inch has a much bet
ter apparent resolution than a
300-dpi thermal wax printer,
because a thermal wax printer
produces visible dots and a
sublimation printer doesn't.
On a one-color printer,
black is black, pretty much.
Gray scales are also pretty
continued
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Photo 1: The Hewlett-Packard PaintJet XL ink-jet printer.
much the same from printer to printer.
On color printers, things are not nearly
that uniform. A medium yellow on one
printer doesn't necessarily look anything
like another printer's medium yellow, or
like the medium yellow you saw on the
screen.
Finally, ink and paper technology is
much more important in color printing
than in monochrome printing. Getting an
ink that stands up to the rigors of the
printing process, blends well with other
colors, doesn't smear in paper handling,
and is absorbed into the paper properly is
not an easy job . In fact, most of the ink
formulations used in conventional print
ing simply will not work. Besides , most
printer inks are made with solvents you
don 't want in the air in your office.
As for paper, everything from absor
bency to thermal characteristics plays a
role. Papers differ in these characteris
tics, even among batches of the same
kind of paper from different manufac
turers . Ideally, users would like to be
able to print on "plain paper" - which
translates into "any paper I want." Some
color printers , notably dot-matrix and
ink-jet printers, come close to this ideal.
Some, like sublimation and dye-transfer
printers, cannot do this because they de
mand specially treated paper.

Dithering
Desktop printers can manage 300 dpi of
resolution- but, because of the charac
teristics of color printing, 300 dpi isn't
really 300 dpi. In fact, it can be more like
35 dpi . The problem is that colors must
be mixed to get shades, and most desktop
color printers on the market today have
176
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fixed dot sizes. In other words, they put
down either no ink or a fixed amount of
ink in a particular color. This is very di f
ferent from ordinary color printing,
where the photoengraving process pro
duces a range of dot sizes.
With the primary colors and fixed
size dots, you can actually get only eight
colors in a single dot : paper white, black,
cyan, magenta, yellow, red, green , and
blue . The last three are made by placing
two dots of the appropriate complemen
tary colors on top of each other. With
most technologies, the other colors are
produced by dithering.
Dithering originally meant introduc
ing a small amount of random noise into
a system to smooth out artifacts (system
induced features). This is analogous to
what color printers do.
Color printers dither by combining
dots into blocks and then varying the
number of dots of each color within the
blocks to get the right shade . In effect,
each block becomes a superpi xel whose
color is determined by the number of dots
of the primary colors laid down in the
block. The most common sizes of blocks
are4 by4, 5 by 5, 6 by 6, and 8 by 8dots.
Dithering is effective, but it imposes a
trade-off. The smaller the block size, the
higher the resolution but the fewer shades
you can have in that block . It also intro
duces a couple of problems of its own.
At first glance, you would think that
dithering takes us back to the dark ages
of desktop printers. A 4- by 4-dot dither
pattern on a 300-dpi printer gives a reso
lution of 75 dithered block s per inch.
That implies that a 300-dpi color printer
is no better than a coarse dot-matrix
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printer. In fact, this isn't as much of a
problem as it seems .
Dithering reduces the effective resolu
tion of the color image, but not as much
as simple division suggests. Once you get
about 6 inches away from the picture,
your eye starts integrating the dots into
areas of solid shade. Also, because each
block contains several separately ad
dressable pixels, antialiasing is built in.
Thi s eliminates the jaggies caused by low
resolution . The result is a lack of appar
ent sharpness, rather than the effects
normally associated with low resolution.
However, there are other problems
with dithering besides low resolution.
The pattern of colored dots within each
block can produce unwanted effects. The
most extreme are the moire (watered
silk) patterns you get with a large area of
very regularly patterned dots . Another is
the banding of an area that is supposed to
be smoothly shaded . Other problems in
clude lack of perceived sharpness over
and above the lack of sharpness that
comes from the superpixels in the first
place, and muddy colors .
Many different dithering patterns can
be used to print color from dots. Most
color printers have several patterns avail 
able, and some, like Hewlett-Packard's
PaintJet (see photo I) and some Tek
tronix models, examine the image and
automatically choose the most appropri
ate dithering pattern for it.

Dot-Matrix Printers
Far and away the most numerous color
printers are the dot -matrix printers.
Many dot-matrix printers from compa
nies such as Epson and Citizen can pro
duce color output simply by using a rib
bon with the primary colors on it.
As almost anyone who has ever used a
computer knows, a dot-matrix printer
uses wire-like elements driven by indi
vidual solenoid hammers to press an
inked ribbon against paper to produce an
image. In almost all desktop models, the
print head has between 9 and 24 wires
and is mounted in a carriage that moves it
across the paper .
Dot-matrix printers are the most pop
ular color printers on today 's desktop .
They are simple, cheap, and reliable, and
they do a good job on graphs and most
other kinds of simple presentation mate
rial - the major part of the market for
color desktop printers today.
The biggest problems with dot-matrix
printers are resolution and color quality.
Nominally, some dot-matrix printers go
as high as 180- by 360-dpi resolution. In
practice, the resolution tends to be some
what lower because of perceptual factors
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and because of the size of the print-head
wires.
Given multirow print heads, it is pos
sible to lay down dots on 1/300-inch cen
ters, but this isn't the same as having true
300-dpi printing. The other limiting fac
tor is the diameter of the wires in the
print head . Thinner print-head wires are
more delicate and can't take the pound
ing of the solenoid hammer. Also, it gets
harder to keep the wires from binding in
the head as the mechanism heats up in
use. For these reasons, the printing ele
ments tend to be larger than the nominal
resolution of the printer in high-resolu
tion units. The printer may produce 300
dpi, but the dots overlap, and the image
doesn't look as sharp as a true 300-dpi
image.
Colors on a dot-matrix printer tend to
be muddy. This is partly because of the
inks used, and partly because the ribbon
tends to become contaminated by other
colors as it makes multiple passes across
the paper.
The other problem is that, while dot
matrix printers can do color, they lack
the specialized features built into other
kinds of color printers. For example ,
dot-matrix printers usually do not have
the processing power needed to support
elaborate dithering algorithms . It is hard
to avoid banding, moire patterns, and
other artifacts, especially in large areas
of color. Photographic and other continu
ous-tone images suffer particularly.

Ink-Jet Printers
An ink-jet printer can be thought of as a
dot-matrix printer without the wires . In
stead of using hammers to press wires
through an inked ribbon , ink-jet printers
spray drops of color onto the page . At low
resolution, the result looks like dot-ma
trix printing. However, ink-jet printers
are capable of higher resolution than dot
matrix printers. They also avoid some of
the problems of dot-matrix color print
ers, at the expense of adding some prob
lems of their own .
Some color ink-jet printers use solid
ink (melted before spraying onto the
paper); others use solvent-based ink. But
most ink-jet desktop printers use water
based ink .
There are three main types of ink-jet
printers, classified by the way they gen
erate the droplets of ink . Some large ink
jet printers (but no desktop models) use a
pressurized ink feed combined with fast
acting valves to produce ink drops . An
electrostatic system steers the drops to
the paper. Desktop ink-jet printers use
either a piezoelectric crystal or a burst of
heat from a resistor in the print head to

Figure 1: An image created on an HP Paintlet XL ink-jet printer. Resolution is
180 dpi, and the original shows a lack ofsharpness in areas such as the feather
edges. Hewlett-Packard and others are developing 300-dpi ink-jet printers.
generate ink drops. The heating print
head ("thermal ink jet" in Hewlett-Pack
ard parlance, and "Bubble-Jet" to
Canon) can be made small. But the ink in
a heating ink-jet printer has to be able to
withstand the heat , and that further
limits the ink choices.
Although some large, expensive ink
jet printers have resolutions as high as
those of laser printers, the models on
desktops are more comparable to dot-ma
trix printers. The limiting factor on ink
jet resolution is not the print head but the
interaction of the ink and paper.
The thermal /Bubble-Jet ink-jet heads
are fabricated using techniques for build
ing ICs, and they can be made small
enough to put 1000 ink-dot orifices side
by side. Piezo mechanisms tend to be a
little bigger, but there are methods (e.g. ,
staggering the orifices) of making a
1000-dpi head with that technology, as
well. The trouble comes when all those
droplets of ink hit the paper. Unlike the
ink in thermal printers, which is fluid
only because it is heated, the ink in ink
jet printers is a liquid that soaks into the
paper; adjacent dots can bleed together if
they are close enough. Because of the
characteristics of the printer, ink-jet ink
has to flow freely . That is one of the rea
sons ink-jet printers work best on more
absorbent papers .
Hewlett-Packard has been doing ex
tensive research in the area of ink-jet
printer inks for several years . One result
was the HP DeskJet, a 300-dpi one-color

ink-jet printer that sells for less than
$1000 and produces nearly laser-quality
print. But the DeskJet also illustrates the
problems of high-resolution ink-jet print
ing. The main complaint about it is that
its ink is extremely water-soluble, even
after it has dried. Anything printed on a
DeskJet has to be kept dry or it becomes
illegible. Hewlett-Packard had a lot of
trouble finding an ink that would work at
300 dpi , and the DeskJet ink is the best
the company could come up with . The
problem is worse with color , because dif
ferent colors can bleed together and
change shade noticeably (see figure I) .
One way around this is to use special
paper with controlled characteristics.
Hewlett-Packard says it could have intro
duced a 300-dpi color ink -jet printer
more than a year ago if it had been will
ing to take that approach . Instead, the
company is concentrating its efforts on
making a printer that will work with any
common kind of paper. Although Hew
lett-Packard isn't saying, observers are
betting that it will be at least two years
before the company can bring such a
printer to market.
One possible method of getting better
resolution and color from an ink -jet
printer is to vary the dot size . This has
the effect of mixing the colors right on
the paper.
In multidot printing, the basic unit of
ink is much smaller than one full dot ' s
worth , and dots are built up with multiple
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Photo 2: Some thermal wax printers, such as the QMS ColorScript 100, are
PostScript compatible.
units . The printer combines many tiny
dots of the appropriate colors to produce
a full-size dot of the finished color. This
works especially well with ink-jet print
ers because the inks they use are very
transparent and mix easily. Some very
expensive ink-jet printers, such as ones
from Iris, use this system. Its application
on the desktop is more difficult.
For one thing, the orifices jn the ink
jet head have to be much more precisely
manufactured because they are smaller.
That is hard to do in a printer inexpensive
enough to sit on your desktop .
There is also the problem of mixing
colors on the fly . The printer needs the
processing power to figure out the best
way to mix each drop of ink to get the
proper color, and it has to make that cal
culation for each of the million or so dots
on a page .
Furthermore, the process is limited by
the quantization of the amounts of ink
that can be applied. Compared to conven
tional printing, which can vary the
amount of ink applied to a dot smoothly
over a wide range, a multidrop printer
would have a fixed, limited number of
ink units per dot. This puts limits on
color matching without going back to
dithering and superpixels.

Thermal Wax Printers
If you want quality that goes beyond what
an ink-jet or dot-matrix color printer can
give, a thermal printer will probably be
178
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your choice. At $5000 to $15.000, they
are expensive but not totally out of reach.
Colors are bright and saturated, and most
models have a resolution of 300 dpi.
A thermal printer has an array of indi
vidually heated wire-like print elements.
Heating an element melts a dot of wax-
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like ink onto the paper. Because the ele
ments don't have to move , as dot-matrix
printing elements do, they can be thin
ner, allowing higher resolutions.
One thermal wax printer, the $200
Okimate 20, uses a moving head and car
tridge ribbon like a dot-matrix printer.
However, its print quality is poor for a
thermal wax printer. The professional
models, such as the Tektronix Phaser PX
(see figure 2) and the QMS ColorScript
100 (see photo 2), use a fixed sheet-wide
print head and a sheet-wide ribbon.
One advantage of thermal wax print
ing is that it puts less demand on the ink s
than some other technologies do . Basi
cally, the ink only has to melt at a given
temperature and adhere to the paper. Be
cause the ink requirements are less d ~
manding, thermal wax printers tend to
have more saturated primary colors than
other common kinds of color printers .
This translates into a wider range ("gam
ut" in printer talk) of available colors, al 
though not as wide as with sublimation or
some other advanced technologies.
Although thermal wax printers can
print on plain paper. they produce their
best results on special, smooth-surfaced
papers. Thermal printing doesn't work
well on textured surfaces, and even the
way the paper responds to heat has an ef
fect on how the image appears .
Like most other color printers, a ther
mal wax printer can't print a bleed page
in which the color runs to the edge of the
paper on all sides. At least one edge is
covered by the gripping mechanism that
moves the paper through the printer.
Unlike in ink-jet and dye-sublimation
printing, the dots from a thermal printer
don't spread on the paper at all. At its
worst, this produces an effect similar to
that of the rotogravure process used to
print the Sunday comics : You get the
same sort of red-speckled flesh tones you
see in the comics (see figure 3).
Just don't expect cheap prints. With
the exception of the remarkable little
Okimate 20, the materials are expensive.
Thermal -printer ribbons are typically
more than $100 each , and each ribbon
can be used only once . As a result, prints
from a thermal printer cost between 25
cents and $1 apiece .

Color Laser Printers
Figure 2: Thermal wax prints, printed
on a Tektronix Phaser PX thermal wax
printer, show the printer's 300-dpi
resolution and highly saturated colors.
What is less obvious in this reproduction
is the way the dithering ofthe dots
reduces the effective resolution.
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Color laser printers exist , but they are ex
pensive. They have remained in the
$50,000 to $100,000 category, although
there are now a few edging down into the
$25,000 bracket.
The fundamental problem with a color
laser printer is that the paper has to pass
through the print engine four times to
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complete the image. Not only does this
cause the usual problems in registration,
but laser printers have some special
problems as well.
One of them is the toner . A color laser
printer has to lay toner over toner in order
to produce mixed colors. The whole pro
cess is roughly equivalent to trying to
paint over wet paint and keep the colors
separate. It is also hard to avoid contami
nating the toner and getting flecks of
misplaced color on the image.
All these problems have solutions, but
so far the solutions haven't come cheaply
or in a small package . A small color laser
printer is pricey and is about the size of a
compact refrigerator. Thus, they are not
popular as small system peripherals.
This is beginning to change. Tradi
tionally, laser printer technology has
been driven by copier technology. In the
last several years we have begun to see
cheaper, better-quality color copiers. As
the technology shakes out, we can expect
to see more color laser printers.

NewFase™ for WordPerfect
The instant font generator for WP 5.0/ 5.1.
Create high·quality fonts as you need them.
Use 90% less storage than with BitStream.
Get camera·ready output on most lasers and
dot·matrix printers. Comes with not 1 but 10
scalable fonts. Special symbols, foreign
characters, and more . Optional Greek, Cyril·
lie, APL fonts. From $149.
Circle I 22 on Reader Service Card

Vector™TEX
The most complete scientific typesetting
system available today. Scalable fonts, font
effects, TEX standard and powerful new
features. Saves more than 80% of storage
as compared to other TEX's. Supports all
major printers. Leaves other TEX's in the
dust. Only $299.
Circle 123 on Reader Service Card

Call today for the latest catalog.
Other Technologies
Several other color printing technologies
seem to be making their way toward
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Figure 3: In spite ofthe 300-dpi
resolution, the dot pattern ofthermal
wax printers looks coarse, because the
colors are produced by dithering . In the
original printout, produced on a QMS
ColorScript 100 printer, this effect is
most noticeable on the woman 's skin
and the water in the pool.
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ITEMS DISCUSSED
Hewlett-Packard PaintJet XL
Hewlett-Packard
Customer Information Center
193 10 Pruneridge Ave.
Cupertino, CA 95014
(800) 752-0900
Inquiry 851.

Tektronix Phaser PX
Tektronix
Graphics Printing and Imaging
Division
P 0 . Box 1000, MS 63-630
Wilsonville , OR 97070
(800) 835·6100
Inquiry 853.

QMS ColorScript 100
QMS
One Magnum Pass
Mobile , AL 36618
(800) 631 -2692
Inquiry 852.
desktops . So far, only dye sublimation is
a competitor to thermal wax, ink jet, and
dot matrix , but others have at least the
potential to show up on desktops .
Sublimation printers are first cousins
to thermal wax printers . They , too , use a
thermal print head composed of an array
of wires. But instead of turning liquid
under the heat of the printing head, the
inks in sublimation printer ribbons va
porize . The vapor crosses a small air gap
to the specially treated paper, to which
the color is fixed.
Superficially, a sublimation printer
looks like a thermal wax printer . Indeed ,
one company, Mitsubishi, packages its
thermal wax and sublimation printers in
the same case. Paper handling and elec
tronics tend to be very similar as well.
But the print engines are very different.
The printing elements in a sublimation
printer are heated to as much as 400 °C
(752 °F), much higher than the elements
of a thermal wax printer. Because of the
high heat, and because the ribbon isn't
actually in contact with the paper, the
resolution tends to be lower than with
thermal-transfer printers . Most desktop
models are around 150 to 160 dpi .
But this means less than you might
think . The most remarkable thing about
a sublimation printer is that the image
shows no dots. The inks blend on the
paper to produce smooth, even tones
with no need for dithering . A print looks
like a color photograph .
It also costs like a color photograph .
Sublimation printers cost about $12,000
and up . The ribbons and treated paper
are also expensive- typically, prints cost
$5 a copy.
Another printing technology is Mead
Imaging's Cycolor process . It uses dyes
in microcapsules similar to the ones used
on carbonless forms . The "ribbon" is a
special paper or film coated with micro
capsules, each of which contains a dye
180
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and a compound that harden s the capsule
when it is exposed to light of the proper
color. The paper is then impregnated
with an acid resin that develops the dye
that comes in contact wi th it.
Exposing the sheet with the dye cap
sules to colored Iight hardens those cap
sules that aren 't needed to produce the
color. Then the color sheet and the re
ceiving sheet are pressed together by
pressure rollers. The unhardened cap
sules rupture, their contents mix with the
resin on the paper, and the image forms.
Cycolor printing does a very good job
of capturing fine gradations in color. It is
expensive, however , and the color satu
ration isn't as good as in some other pro
cesses . The materials are al so photosen
sitive, which means that they must be
handled like lithographic film .
Finally , there are several color print
ing methods that use techniques much
like color photography . They include
photographs produced by color film re
corders, Honeywell's dry-silver process,
and several others. All of them use spe
cial media, and usually the media are
light-sensitive . In most cases, the medi
um contains layers of dyes that are acti
vated when light of the proper color
strikes them . The processes differ in how
the image is developed . The Honeywell
process uses heat; some others use chem
ical solutions.
As a class, these processes are charac
terized by saturated colors and excellent
handling of fine gradations in tone . They
are generally expensive and, in some
cases, cumbersome for desktop use .

Color for the Future
One thing you can always safely predict
about computer equipment is that the
price will drop. In the last three years,
the price of the cheapest color thermal
printers has fallen by about hal f.
But there are limits to how low prices
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can go . By its nature , a color printer has
to be more precisely constructed than a
monochrome printer of the same resolu
tion . The mechanical components that
are needed to move and position paper
don't follow the same price curve as elec
tronics, and , in general, the more mecha
nisms a device needs, the higher its price
will remain .
On the electronics side, there is a lot
more to a color printer than to a mono
chrome one . This is especially true of
RAM . Like a laser printer , a thermal
wax printer needs I megabyte of RAM to
store a full -page image at 300 dpi in one
color. That means 4 MB to store a color
image, and, unlike a monochrome laser
printer , a thermal wax printer can't
economize by storing only part of a page
at once . Because it make s multiple
passes to print the image , it has to have
all of the image in memory at the same
time . Still , you can reasonably expect
that over the next two years 300-dpi color
printers will drop into the same price
range as medium-price ($2000 to $3000)
desktop laser printers.
The first contenders for " low-cost "
300-dpi color printers will probably be
ink-jet models . Late this year or early
next year, 300-dpi color ink-jet printers
will probably hit the market. The first
ones will probably cost $5000 to $8000
and will require spec ial paper. Follow
on models will drop in price a nd be capa
ble of printing on most kinds of paper.
There is a definite tre nd toward plain
paper printers . This works in favor of
technologies like ink jet and laser , and
against thermal, sublimation , and some
other forms of dye-transfer printers . But
the trend shouldn't be over-emphasized.
If someone comes out with a good subli
mation printer that sells for $1000 less
than a thermal or ink-jet printer of the
same quality and that uses special paper ,
most users will probably learn to live
with the paper issue .
Theoretically, a color laser printer has
a lot of advantages, not least of which is a
combination of high resolution and plain
paper printing for a fairly low cost per
copy. In the next several years, color
laser printer prices may drop to as low as
$10,000 . Something like an LCD shutter
or LED-type printer might go lower yet.
No matter what technology is used ,
color printers aren't for everyone . But as
they get better and cheaper, you ' ll un
doubtedly find one for your desktop . •

Rick Cook is a freelance writer special
izing in computers and high-technology
subjects. He can be reached on BIX as
"rcook."

Introducing FaceLift ·· software
from Bitstream.'" For the first
time ever, you can get near
laser quality documents from
a dot matrix printer.
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to make any size type instantly.
And it comes with 13 different
typefaces. The characters you
see on the screen appear the
way they'll look when printed.
So you can go from rough to
readable as fast as it takes to
read this sentence. FaceLift is
that quick and easy to
use. And affordable .
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FaceLift makes you look better.
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BREAK AWAY FROM
BLACK, WHITE AND GRAY!
Presenting DFI's CHS~OOO Color Handy Scanner ®
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epart from the humdrum of
ordinary handheld scanners. To
get your message across in a world of
color, the usual black, white and gray
just don't measure up. Until now.
Presenting DFI's CHS-4000 Color
Handy Scanner.
For the serious scanning enthusiast,
the C HS-4000 has the features that let
you realize your full creative
potentials . 400 dpi resolution,
color gray scale output, six gamma
correction patterns among others.
Plu s PC Paintbrush IV + , the world's
best. And the quality that you've
come to expect from the company
that started handheld scanning.
Live up to your creative scanning
possibilities with DFI's CHS-4000.
Who knows where it will lead you to?
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THE MIGRATION

OF THE X
WINDOW SYSTEM
A standard windowing system may be
in everyone 's future
David Moore
indowing systems used to
be novel; now they are
commonplace. Working
with a windowing envi
ronment was once a treat ;
working without one is now a burden.
But the windowing systems in use on per
sonal computers today are all different ,
and it 's hard to move an application pro
gram from one system to another. Devel
opers can't afford to support
all the windowing systems;
neither can they afford to re
strict their market to users of
one system . Consequently ,
few applications take advan
tage of any of the existing
windowing environments.
For window-based applica
tions to become the norm, a
standard windowing system is
needed . This is particularly
important in the personal
computer world , where there
are at least three incompatible
windowing systems-GEM ,
Mi c ro soft W indows, and
OS/2 Presentation Manager
(PM ). Ideally , the standard
should run on a variety of ma
chines , rather than just on
personal computers, so that
familiar application products
wi ll rapidly support hardware
advances (e .g ., fast RISC 
based machines) .
Manufacturers of popular

W
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personal computers view the prospect of
increased competition from alternative
hardware platforms with trepidation. It' s
easy for them to see increased competi
tion decreasing their market share . It is
much more difficult for them to see their
sales increasing overall because of an ex
pansion in the size of the market. You
cannot look to them for a standard win
dowing environment.

Fortunately , MIT has been working
on th e X Window System for many
years . This system began as a windowing
environment for Unix, but it is spreading
to other platforms , including MS-DOS.

The Origins of X
When Unix first became widespread in
the mid-1970s, users worked at teletype
writers and simple video terminals. On
the earliest video terminals,
text appeared at the bottom of
the screen and scrolled up and
off the screen as more text was
written . These video termi
nals , commonly called " glass
teletypes, " were simply more
convenient replacements for
the terminals that printed on
rolls of paper.
The modern video termi
nal responds to a variety of
commands that control how
and where text is displayed on
the screen. This allows a
modern Unix application to
format screen output. There
are numerous makers of ter
minals- many with incom
patible command sets- but
Unix can automatically han
dle these differences. An ap
plication programmer does
not have to be familiar with
every type of terminal in exis
tence . Instead of writing to
continued
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the terminal directly, the programmer
talks to the terminal through a library of
software routines.
While Unix can run several programs
at once, it has no standard facility for or
ganizing their output. Early windowing
systems used the capabilities of intelli
gent text-based terminals to separate the
output into windows. As terminals be
came more powerful, graphics terminals
appeared.
Unfortunately, as with text-based ter
minals, each make of graphics terminal
had its own set of commands, and differ
ent models of the same make had sl ightly
different specifications, requiring slight
differences in the code that drove them.
Workers in the MIT Athena project were
faced with having to individually pro
gram hundreds of different graphics ter
minals .
The X project was conceived to ad
dress this problem. X produced a win
dowing environment that was more so
phisticated than the environment of text
based terminals. As the design of X
progressed, so did the goals of the proj
ect. The result is a windowing system
that is far more capable than any of the
proprietary systems found on personal
computers. The present version of X not
only supports a windowing environment
on a range of graphics terminals, it also
supports distributed execution of appli
cations. A graphics terminal does not
have to be connected directly to the ma
chine that runs a program ; it can be any
where on a network.
X can display output from several pro
grams at once, and these programs can
run sim ultaneou sly on different ma
chines. X allows you to access any ma
chine on a network as if it were directly
connected to your terminal. The ma
chines do not have to be the same type or
run the same operating system. Every
thing in X is treated as a window, even
drop-down menus and radio buttons.

How X Works
X defines two sorts of programs: servers
and clients. An X server is the program
that actually manipulates images on a
terminal. Clients are user applications
that use X facilities and X utility pro
grams.
A client talk s to a terminal's server
rather than writing directly to the termi
nal. The server is customized to work
with a particular type of graphics termi
nal. It can perform various primitive
graphics operations and display text in a
variety of fonts . Consequently , many of
the messages from the client to the server
are quite short , containing only a high184
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level command and some parameters,
rather than the pixels required to draw an
object. In addition to commands flowing
from the clients to the server, keyboard
and mouse actions (events) cause mes
sages to flow from the server to clients.
These events normally go to the applica
tion that owns the window in which the
mouse is positioned. So, when running
several applications at once, you input to
an application by first moving the mouse
pointer into one of the application's win
dows . If a special client called a window
manager is running, it determines which
window receives input and how the win
dows are stacked, and gives you the tools
to move and resize them . Without a win
dow manager, X can be manipulated
only by the application and a handful of
command-li ne utilities.
Selecting a window manager has little
impact on client programs, but it can
change the way windows look on the
screen, and it affects the way you manip
ulate windows. For example, if you don't
like having windows disappear under
other windows, you can select a window
manager that " tiles " windows, so that
they never overlap. The Motif graphical
user interface, for instance, has a win
dow manager that gives all windows a
distinctive "chiseled" border.
X provides several utility programs
that run as X clients. The most common
ly used of these is xterrn, which makes a
window look like either a DEC VTI02
text terminal or a Tektronix graphics ter
minal. Under xterrn , a user can run any
thing that will run on a conventional text
based terminal. The xterrn utility
captures all the output from the program
and redirects it to X; it also captures all
of the program's attempts to read from
the keyboard and directs these requests
to X.
You gain several advantages running
under xterrn rather than on a simple ter
minal: Multiple copies of xterrn can run
simultaneously, allowing many pro
grams to run at once; xterrn can use any
of X's fonts, so you can tailor the style
and size of the text to your liking; and
you can scroll back through text that has
disappeared from your screen.
A cut-and-paste facility allows you to
move text between windows. You do not
have to run an application to do a paste;
you can cut a line out of a help file in one
window and execute it as a system com
mand in another. Other utility programs
include such things as a bit-map editor, a
scientific calculator, a manual browser,
and programs that let you see how X is
performing. In addition to the standard
X utilities, a given implementation is
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likely to have several utilities that were
contributed by X users.

Motif and Open Look
One of the original goals of X was to im
pose no style of interface on its users.
The designers recognized that no one in
terface would be suitable for all applica
tions and did not want to produce a win
dowing system that was good for only
some applications.
Other windowing systems, such as
those of the Mac and OS/2's PM, do
much more than just manipulate win
dows. They define guidelines for how
applications should interface with the
user, and they provide libraries that sup
port (and enforce) these interfaces.
Under X, a layered graphical user inter
face (GUI) provides similar facilities.
An X GUI consists of a window man
ager that imposes consistent appearance
and behavior characteristics on X top
level windows, and a software library
that supports the creation of applications
that adhere to the style guidelines of the
GUI. The libraries support the various
objects that you would expect in a win
dowing env ironment: menus, dialog
boxes, selection lists, and radio buttons.
There is also likely to be a resource com
piler, so you can defi ne the contents of
your objects outside your compiled code.
Two GUis have gained wide support:
Motif and Open Look. Motif is produced
by The Open So ftware Foundation.
Open Look is the result of the combined
efforts of AT&T and Sun Microsystems.
Motif has been adopted as part of a stan
dard version of Unix in Europe, where
computer companies see Unix as a bul
wark against the inroads foreign com
puter manufacturers are making into
their market.
The existence of two competing GUis
should not have a major impact on users.
While it is possible to produce applica
tions that critically depend on the win
dow manager being used, this is poor
practice. If applications are written cor
rectly, it should be possible to run an
Open Look applicat ion under Motif and
a Motif application under Open Look .
There may , however, be some problems
for developers if a particular machine
does not have an implementation of their
chosen GUI.

Workstations and Terminals
For some time after the introduction of
X, the only way to run it was on an ex
pensive graphics workstation. A recent
development is the availability of X ter
minals. These terminals are working
computers in their own right, but dedi
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cated to a single task: running an X
server. The terminal must be attached
either through a network or through a
serial cable- to one or more hosts on
which the X clients will be run. The ter
minal itself cannot run client programs .
It would seem logical that any com
puter advanced enough to run an X
server should be capable of managing
other tasks as well. This thinking led to
the birth of PC X server software.
A PC X server, in effect, turns your
PC into an X terminal for as long as it
runs . True to its "terminal" image, it is
incapable of executing X clients. What's
more, most PC X servers can't run other
DOS programs while X is running ; X
must be suspended until the DOS pro
gram is finished.
Quarterdeck Office Systems , maker
of the Desqview multitasking environ
ment that runs under MS-DOS , is work
ing on an implementation of X for Desq
view. What 's unusual about this project
is its goal : to provide not only an X
server that runs a longside DOS , but an
environment under which X client pro
grams can be written and executed on
DOS systems. Quarterdeck intends to
support both Motif and Open Look and
will make developer's packages available
for both of these environments, as well as
for the basic X interface.
I was fortunate enough to see an early
version of this software running on one
of Quarte rdeck ' s development ma 
chines . Despite the developer's warnings
that this was still an early version , the
software ran wonderfully.
When I sat down at the demonstration
machine , four programs were running
each with its output displayed on a sepa
rate , Motif-style window. Only two of
the programs were running on the PC ;
the other two were actually running on a
net worked Unix box in another room .
Quarterdeck 's implementation can also
ru n applications on other networked MS
DOS machines running Quarterdeck ' s
version of X. Only a seasoned X user
would fail to be impressed by this level of
functio na li ty . For each application ,
Desqview maintain s information on
where the program is and which direc
tory it is to run in . When running the X
environment , you can specify a machine
name in addition to a directory name .
Once this is done, starting the applica
tion is completely transparent to the user .
Of course, as with standard Desqview ,
you can run all your ex isting MS-DOS
applications in the new environment . You
can also run all your existing Desqview
specific software. You can use any of the
standard window managers with Quar-

will implement under X so that they can
later move up to the Unix workstation
market with little extra effort.

X Window System
promises to become the
standard windowing
environment.

X- An Emerging Standard

terdeck ' s X system. In addition, a win
dow manager that looks and behaves like
the standard Desqview window manager
has been implemented. This window
manager is much smaller than the stan
dard ones.
Quarterdeck is attempting to make the
process of transferring software from
Unix to X under Desqview as easy as
possible. To minimize the changes pro
grammers have to make to their code ,
Quarterdeck is even implementing a
number of Unix C calls that have no real
equivalents in MS-DOS.
I am told that the Desqview environ
ment will support virtual memory on
both the 286 and 386 and will support
programs written using the protected
mode available on these processors. Ap
plication developers will not have to
shoehorn large Unix applications into
DOS ' s 640K-byte memory , although
they may have to use a DOS extender to
make that extra memory available. The
entire environment, including Quarter
deck's window manager, will fit in less
than a megabyte of memory , so it will be
possible to use Desqview/X on a 2-MB
machine . This compares well with OS/2
PM , but with memory costing around
$100 per megabyte, memory use is only
an issue if your machine lacks expansion
capability. If you want to do serious mul
tiprogramming, I recommend 4MB .
Quarterdeck intends to release a run
time-only version of its X implementa
tion, so developers will be able to sell to
all MS-DOS users , not just those who
use Desqview/X. This software makes it
easier for Unix developers to move their
software to MS-DOS . Without a compat
ible environment , thi s process is prohibi
tively expensive for most developers. Not
only does it require considerable work to
move the software to a foreign platform
the first time , but much of the work must
be repeated each time there is a new
release .
The process will also work the other
way: Developers of MS-DOS software

X promises to become the standard win
dowing environment. It is the only win
dowing environment that is not tied to a
single operating system , and its distribu
tion is not subject to the commercial in
terests of any one supplier. Anyone who
wants to port X to a new system can get
the source code free from many loca
tions; you can also buy it from MIT for
the cost of duplication . Any machine that
supports multitasking and interprocess
communication and has a C compiler can
support X. Although MIT retains the
copyright on X software, it allows the
software to be freely distributed , pro
vided that MIT 's copyright notices are
maintained.
X is already the standard on Unix
workstations . It is available under AI X
on the PS/2s , Interacti ve Sys tems'
386/ix, and The Santa Cruz Operation 's
Unix System V/386. For larger systems,
it can be run on VAXes , Crays, and Data
General's MY series, among others. You
can also expect to see third-party imple
mentations on OS/2, and probably even
on the Mac under System 7.0.
Should developers write to plain MS
DOS , or should they embrace a wi ndow
ing system? MS-DOS has given good ser
vice for a number of years, but it must
gradually become obsolete . For all but
the largest software companies , making
the wrong decision could be fata l. X pro
vides a neat way to avoid th is dilemma ,
and you can expect many developers to
embrace it. If some of the larger MS
DOS developers also adopt X, its futu re
as a standard will be ensured , and pro
prietary windowing systems will come
under severe scrutiny . On the other
hand , if the large companies do not sup
port X, they could face difficulties as the
distinction between personal computers
and workstations becomes increasingly
blurred.
In any case , the likelihood is that users
will demand the ease of use and cross
platform compatibility that only X can
deliver. No matter how apparently com
mitted particular vendors are to some
proprietary window ing inter face , the
drive for standards will eventually push
them toward X. •

David Moore is a programmer working
on FORTRAN for Yare Systems' (Agoura
Hills , CA) AMD 29000 RISC-based com
puters. He can be reached on BIX as
"damoore."
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SCSI:
THE 1/0 STANDARD
EVOLVES
Now in its second revision, the SCSI standard is about to become
the universal interface for microcomputer peripherals
Bruce Van Dyke
ver the years, microcom
puters have grown to
meet the demands of the
information industry.
New software allowed
them to meet these demands. For exam
ple, microcomputers couldn't perform
CAD jobs until someone wrote CAD
software. This is partly because micro
computers' processing power has grown
to meet the demands of cer
tain jobs (e.g., file servers
managing network cards and
large hard disks).
Although the PC's process
ing power has grown, 1/0
throughput hasn't. Many file
servers don't function at max
imum performance because
they are 1/0 bound (i.e., wait
ing for 110 to a peripheral de
vice to complete). In addition,
microcomputers continue to
evolve into increasingly com
plex configurations; this fur
ther complicates the perfor
mance issue. Today's desktop
PC frequently has one or
more hard disk drives, a tape
backup unit, a network card,
a scanner, and a laser printer.
Add to that the prospect of
emerging storage technolo
gies, such as CD-ROM and
optical storage drives, and
system complexity grows ex
ponentially.
ILLUSTRATIONS : KERRY GAVIN © 1990

Trying to get all these devices to coop
erate can be a user's nightmare. That's
because each peripheral might have a
different hardware interface or use a
driver that can conflict with other drivers
or software. System users must consider
these diverse peripherals and help them
work synergistically. This is where SCSI
comes in. SCSI is a PC interface that
boosts I/0 performance, while eliminat

ing the difficulties of attaching periph
eral devices and reducing software
problems.
Although SCSI might be somewhat
new to PCs, its origins are much older.
SCSI is based on the same architecture as
the block-multiplex channel found in
early IBM mainframe systems. This 110
bus could deal with several peripherals
simultaneously.
In the early 1980s, ANSI
started work on a microcom
puter 110 bus standard based
on the block-multiplex chan
nel functions . This work
evolved into a SCSI specifica
tion in 1984 and was approved
as a standard in 1986 (ANSI
X3. 131-1986). For further
details on SCSI, see the two
part article "The SCSI Bus"
in the February and March
BYTE.
Certain microcomputer
vendors adopted the SCSI bus
some time ago. Apple first
used an embedded SCSI bus
on its Mac Plus in 1986; every
Mac introduced since then
has one. Commodore offered
a SCSI adapter board for its
Amiga 2000 in 1987 and
made it an embedded bus on
the Amiga 3000. Many work
station vendors also use the
SCSI bus to connect to both
continued
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A TYPICAL SCSI CONFIGURATION
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Figure 1: The SCSI bus standard allows the bus to extend beyond the microcomputer
chassis via a 50-pin cable. Its protocols allow connections to different 110 devices.
internal hard disk drives and external
peripherals. Interestingly , IBM (which
normally set the standards in the micro
computer industry with its IBM PC and
the Industry Standard Architecture bus)
just adopted the SCSI bus as standard
equipment in the PS/2 Model 80 and
Model 60 SX last March .

The SCSI Advantage
Like Micro Channel , VME , and NuBus,
SCSI is a true bus: It defines standard
physical and electrical connections for
devices. The fundamental - and distin
guishing- difference between SCSI and
the other buses is that SCSI facilitates the
use of many diverse peripherals . Its com
munication protocols treat peripherals as
logical devices that use a defined set of
commands, which eliminates hardware
incompatibilities.
The SCSI specification outlines sev
eral commands for many device types:
hard disk (random access), tape (sequen
tial access), printers , and others. The
specification includes mandatory , op
tional, and vendor-unique commands.
The SCSI bus treats a hard disk as a de
fined -capacity random-access device
that responds to standard format, read,
and write commands. The actual hard
ware might be a hard disk drive that uses
an MFM, RLL, ESDI, or even a propri
etary interface. A built-in SCSI control
ler translates the commands into inter
face-specific control signals.
Furthermore, SCSI lets the physical
188
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bus exceed the bounds of a typical micro
computer chassis. You can " stretch" the
SCSI bus via a cable of up to 6 meters in
length by using single-ended drivers, or
via a cable of up to 25 meters in length by
using differential drivers. Thi s elimi
nates the problem of trying to pack every
peripheral into the computer. It also
allows you to connect large peripheral
devices, such as scanners, that wouldn't
fit anyway (see fi gure 1).
This combination of connect ivity and
economy of hardware delivers many ca
pabilities to users with demanding 1/0
needs. SCSI's standard connectors allow
easy connection to many peripheral s,
while its standard command set simpli
fies the system design . This lets the end
user select SCSI peripherals from severa l
different vendors with the assurance that
they will be compatible. It 's significant
that SCSI's versatile nature has helped it
to emerge as a standard on most compa
nies' system-level and storage peripheral
products .
To see how SCSI's role as a peripheral
1/0 bus standard evolved, you must fi rst
examine the various elements of the SCSI
ANSI specification , which include a
hardware specification, a signal -timing
specification, and a device-independent
command-set description.

SCSI Hardware
The SCSI hardware specification de
scription details the physical characteris
tics: the cable , signal pin-outs , connector
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types, and so on. There are two common
ly used types of SCSI connectors: a stan
dard 50-pin ribbon cable header for con
necting internal peripherals, and a Cen
tronics-style 50-pin cable for connecting
external devices. Apple chose instead to
use an external 25-pin high-density con
nector using single-ended drivers for the
Mac . (Recent Macs use the standard 50
pin ribbon SCSI connector for internal
hard disk drives while still using the ex
ternal 25-pin connector.) Both the Ami
ga and the NeXT Computer use Apple's
external connector and signals; this lets
them access devices and cables made for
the Mac. To further complicate matters,
when IBM announced its SCSI host
adapters for the Micro Channel, it chose
a 60-pin connector.
Al though this seems like a failure of
the SCSI hardware specification, these
peripherals use the standard 50-pin SCSI
connectors. Most of the time, you just
connect the first SCSI peripheral to the
host computer with an adapter cable and
then use standard cabling to chain to the
other SCSI peripherals .
As with any standard bus, the wires
in a SCSI cable resemble transmission
lines, which can generate undesirable ef
fects, such as signal reflection and un
even loading of the line drivers. To re
duce these effects, you must have ter
mi nation resistors at the two physical
endpoints of the SCSI cable. Termination
resistors are usually located at the begin
ning of the SCSI bus (typically inside the
computer) and on the last device attached
to the cable (typically using a plug-in re
sistor pack). Improper termination of the
SCSI bus results in erratic device opera
tion or general bus failure .

Signal Transmission
The SCSI signal specification defines
delays, minimum pulse widths, and hold
times for the SCSI bus. However, you
don't need to worry about these because
the SCSI protocol chips manage the ma
jority of the timing constraints. Some of
these protocol chips include Adaptec's
AIC-6250 (found on SCSI host adapters
made by Adaptec and IBM) and NCR's
5380 and 5390 (used in the Mac and
other computers).
SCSI uses an interlocked handshake to
transfer information across the bus . The
communication protocol is based on this
request-acknowledge handshake. SCSI
bus states are called phases. There are
eight possible bus phases (see table I); all
but one use an asynchronous transfer
mode. In the data phase, information can
be handshaked in one of two modes: syn
chronous or asynchronous. Synchronous
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data transfers occur only after both the
host and the target device agree to such a
transfer. Data is transferred in parallel
across the bus, I byte at a time, using
eight data lines. The typical asynchro
nous transfer rate is about 2 megabytes
per second; the synchronous transfer rate
can reach a maximum of 5 MBps.

What's Your ID?
Every device on the SCSI bus requires a
SCSI ID number. These IDs are general
ly configured with jumpers, although
some external Mac peripherals have a
thumbwheel for setting them. The SCSI
ID serves two purposes: It uniquely de
fines each peripheral's device address,
and it determines the device's priority on
the bus during the arbitration phase. The
arbitration phase determines which de
vice will own the bus when two or more
devices simu ltaneously request to use it.
During arbitration, each data line repre
sents a si ngle device, so there can only be
a maximum of eight devices on a SCSI
bus. ID 7 has the highest priority, and ID
0 has the lowest. Logical unit numbers
are secondary addresses associated with
each SCSI ID . There can be up to eight
LUNs for each target ID.
The initiator is the SCSI bus controller
that selects the target device at which
commands are directed . The target is the
SCSI bus controller that receives com
mands from the initiator. The initiator is
generally located in the host computer;
the target is typica lly a peripheral device
(e.g., a disk drive or tape drive) . Once
the initiator selects the target, the target
is in complete control of the bus. The
data transfer direction is always defined
with respect to the initiator. See figure 2
for a typical sequence of SCSI bus phases
during an I/0 operation.
The SCSI bus allows multiple 1/0 op
erations to run concurrently between dif
ferent devices on the bus. The disconnect
and reconnect (D-R) capabilities defined
in the standard allow this to happen . D-R
lets a device relinquish control of the bus
while it is conducting a lengthy operation
(e.g . , a seek on a disk drive or a tape re
wind). This allows other devices to use
the bus while that device is busy. When
the SCSI bus is free and the device is
ready to complete its command, it can re
connect to the bus . This combination of
high throughput with multiple device
support gives SCSI the potential for han
dling large applications that require lots
of processing power.
IBM is using SCSI to maximize per
formance and peripheral connectivity in
the Micro Channel architecture. More
over, SCSI is expected to become the pe-

SCSI BUS PHASES

Table 1: The various bus states (phases) defined in the SCSI standard.

These phases are used to communicate with peripherals , control access
to the bus , and transfer data.
Phase

Purpose

BUS FREE
ARBITRATION
SELECTION
RESELECTION
COMMAND'
DATA'
STATUS'
MESSAGE'

Bus is available.
Dev1ce obtains control of bus via arbitration .
Target device IS selected by the initiator.
Target dev1ce selects initiator and reconnects to the bus.
Target dev1ce requests command information .
Data is sent to or from target device.
The target device requests to send status data.
Messages are sent to or from the target device.

'These phases are termed the "information transfer phases."
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Figure 2: SCSI bus timing. During a transaction, the signals and phases can occur
in the sequence shown. The ARBITRATION phase, which was optional in the
original SCSI standard, is now mandatory in the new SCSI-2 standard described
in the text. The target may disconnect during a lengthy operation, freeing the bus
for other devices. The device reconnects later by use ofa RESELECTION phase
(not shown).
ripherall/0 interface for other architec
tures, such as EISA. Almost every major
peripheral device manufacturer now of
fers SCSI products. Some devices (e .g .,
CD-ROM) rarely have other interfaces .

Enter SCSI-2
The first SCSI peripherals suffered from
compatibility problems. These problems
existed not because there was an inade
quate standard or a faulty device design,
but because there was too much flexibil 

ity in the specification . The orig inal
specification (SCSI- I) allowed so many
variations in a SCSI controller imple
mentation that the early SCSI peripheral s
weren't compatible. For example, the
use of parity on the bus was an option :
SCSI peripherals that used parity obvi
ously wouldn't work with devices that
didn't. Also, there were numerous per
mutations of the SCSI commands; this
led individual device manufacturers to
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I

WHAT DOES THE SCSI-2 STANDARD ACCOMPLISH?

I

Table 2: The new SCS/-2 standard adds features while remaining compatible

with the existing SCSI standard.
Refined physical specifications to promote plug·and·play:
• Better definition of who supplies terminator power (the initiator)
• Use of parity required on bus
• Arbitration required
Refined message specifications to promote dev•ce compatibility:
• Synchronous protocol better defined
• Number of mandatory commands expanded
• Sense codes for error recovery added,
New features added:
• New devices and commands defined
• Fast synch ronous protocol doubles transfer rate to 10 MBps
,
• Optional " B cable" expands SCSI bus from 8 to 16 or 32 bits, all owing a possible
transfer rate of 40 MBps

try to differentiate their products, which
ultimately led to software incompatibil
ities.
An initial first step to solving the
problem was an industry-wide effort to
adopt a minimum command set that all
SCSI devices must support. This led to
the definition of the Common Command
Set (known today as CCS 48) .
Since 1986, ANSI has been working
on a second SCSI standard, called SCSI
2 (which should be approved by the time
you read this) . The goal of the SCSI-2 de
sign is to maintain backward compatibil
ity with the SCSI-I bus while adding new
features (see table 2) . SCSI-2 precisely
defines some existing specifications so
that there are no ambiguities in SCSI con
troller implementations; for example, the
use of parity is now required . The SCSI-2
specification also provides insight into

SCSI
Specification
he SCSI specification is available
T
for $25 from ANSI, 1430 Broad
way, New York, NY 10018, (212) 642
4900.
The X3T9 .2 committee work ing doc
uments, Common Access Method
(CAM) committee documents, and the
most current draft of the SCSI-2 specifi
cation are available for downloading
from the SCSI BBS at (316) 636-8700
(300, 1200, or 2400 bps; 24 hours) .
A paper copy of the SCSI-2 draft
specification is available for $60 from
Global Engineering Documents, 2805
McGaw Ave ., Irvine, CA 92714, (800)
854-7179 or (714) 261 -1455 .
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command use in its 600-plus-page docu
ment. (The SCSI- I specification docu
ment had 212 pages.)
SCSI-2 has adopted the CCS 48 speci
fication and has added new device type
commands. A minimum set of manda
tory commands for all devices has been
established. The list includes TEST
UNIT READY, INQUIRY, REQUEST
SENSE, MODE SELECT, and MODE
SENSE. Some of the new device com
mand sets include support for CD-ROM,
optical drives, communications devices
(SCSI-to-LAN), scanners, and " juke
box " storage systems.
The SCSI-2 specification also incor
porates standardized error recovery and
error codes. The improvements in error
handling are hidden from the user, since
these changes occur mostly at the device
microcode level. Some changes have an
impact on the drivers as well, but you can
program a device to run in SCSI- I mode
to ensure backward compatibility.
A new "fast" SCSI mode uses the
standard 50-pin cable and doubles the 8
bit SCSI bus ' s maximum transfer rate to
10 MBps. It accomplishes this by cutting
the synchronous transfer timings in half.
There is also a " wide" SCSI option that
uses a second 68-conductor cable (called
the B cable) . This cable contains an addi
tional 24 data lines that allow 16-bit and
32-bit data transfers. (The other 8 bits
are handled by the standard 50-pin A
cable.) A negotiation process similar to
synchronous negotiation in SCSI-I en
ables both wide and fast SCSI. T his
allows SCSI devices with different data
bus widths and data transfer rates to co
exist on the same bus . Using both the fast
and wide SCSI capabilities of SCSI-2, it ' s
possible to achieve a 40-MBps transfer
rate .
Generally , all SCSI-2 improvements
are backward compatible with SCSI- I.
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Ex isti ng SCSI -I devices that adhered
closely to the standard should be able to
share a bus with SCSI-2 devices, but they
will reject extensions in the SCSI-2 pro
tocols. The new device support and fast
SCSI option are welcome additions to the
standard . However , the two-cable wide
SCSI implementation isn't expected to
find wide accepta nce in the PC market.
That 's because it costs more and requi res
more space to provide a second connec
tor . And there's no room at a ll for a sec
ond connector on certain peripherals,
such as 3'h- and 5 1.4-inch internal hard
disk drives.
Implementing the fast and wide capa
bilities of SCSI-2 will probably require
silicon changes to today' s SCSI protocol
chips. It 's expected that in the future,
manufactu rers will start by supporting
8-bit fast SCSI that uses the existing 50
pin cable. You should be careful in you r
purchase of SCSI-2 peripherals . It 's pos
sible that you could buy a SCSI-2 dev ice
(say , a hard disk drive using the fast SCSI
capability) only to find that the adapter
card in your PC doesn 't support th is
option.

SCSI Software
SCSI software compatibility has been an
industry-wide problem. On the periph
eral side of the bus, the SCSI-2 command
set goes a long way toward solving com
munication problem s. However , there
are also problems on the initiator's side
of the bus, especially for software driv
ers that use SCSI adapter cards in the
host. All too often, the program that uses
the SCSI peripheral (e .g., the scanning
software for a SCSI scanner) won 't work
with a particular SCSI adapter, or it
won 't share the adapter with another pe
ripheral's program (perhaps the backup
program for the tape drive) . The end re
sult is that you usually fill up you r com
puter's slots with a SCSI adapter card for
each peripheral- hardly what the SCSI
designers had in mind when the standard
was made.
A Common Access Method committee
met to implement a common SCSI inter
face across different machines . Adaptec
has developed the Advanced SCSI Pro
gramming Interface software specifica
tion- now a work ing document of the
CAM committee-that addresses th is
problem. ASPI defines a standard soft
ware interface to the SCSI bus; th is inter
face is independent of the host bus adapt
er manufacturer's hardware implemen
tation . It provides a protocol that allows
multiple SCSI device drivers and pro
gra ms to subm it 1/0 reque sts to one
adapter card , independent of the card
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manufacturer's implementation.
The ASPI architecture reduces the
number of software drivers required to
support a host adapter and its peripherals
under various operating systems. ASPI's
modular design lets you use only the
drivers that go with your SCSI periph
erals . As you add more devices, you add
the corresponding interface modules.
ASPI also facilitates the addition of new
devices without disturbing the existing
drivers or peripherals.

Amore
radical approach
that is being considered
is implementing
the SCSI bus by using
optical driver
technology.

Microsoft has adopted a software ar
chitecture for OS/2 that is similar in ap
proach to ASPI. Its layered device drive
architecture, called LADDR, defines an
application programming interface that
is independent of the host adapter. This
approach simplifies support for multiple
host adapters and allows up to seven
SCSI devices per adapter.

The Future: SCSI-3
As SCSI-2 nears completion, work is
under way for a SCSI-3 standard. Al
though it is in its early stages, the pro
posed featu res for SCSI-3 include a 16
bit data path on a single 68-pin con
nector; more than eight SCSI IDs on a
SCSI bus; longer cable lengths; bus fair
ness; more command sets (e .g., digital
audio tape and file server) ; and a fiber
optic option as an alternative data trans
fer medium .
SCSI-3 will probably be the first to
implement wide SCSI. SCSI-3 uses the
SCSI-2 high-density 68-pin connector
(the B cable) for the primary cable in
stead of the standard 50-pin A cable de
fined in SCSI-2. You can connect both
the 68-pin and 50-pin devices to the same
cable because there are nine new signals
added to each side of the 50-pin connec
tor. This connector will provide periph

era! manufacturers with a smaller foot
print while adding the flexibility to
either implement 16-bit wide SCSI or re
main in standard 8-bit mode .
Since SCSI-3 proposes a 16-bit data
path on a 68-pin cable and a 32-bit data
path with a second 68-pin cable, 32 de
vices or IDs can be supported on the bus.
A proposed "fairness " scheme would
periodically give the bus to devices with
lower IDs that have not been able to win
arbitration .
Placing 16 devices· on a 6-meter, sin
gle-ended cable will be a difficult task ,
because most of the devices may be lo
cated in an external cabinet. The indus
try expects that improvements in termi
nator designs and driver technology will
be required to facilitate this change and
to support fast SCSI. Single-ended driv
ers may not be able to support fast SCSI
(10 MBps) at the maximum 6-meter
cable length . However, internal devices
on a prope rl y terminated short cable
should work . Differential drivers should
provide the signal quality necessary to
drive a cable of more than 6 meters at fast
transfer rates.
A more radical approach being consid
ered is implementing the SCSI bus by
using optical driver technolog y. This
could stretch the SCSI cable well beyond
its current length limits while still main
tain high-speed data transfer . A fiber
optic implementation would use informa
tion packets for data transmission-a
dramatic departure from the current ar
chitecture.
It might seem premature to consider
what's beyond the SCSI-2 standard, es
pecially since it will take time for SCSI-2
features to show up in today's periph
erals. Nevertheless , this shows the suc
cess of the SCSI standard itself. Even
IBM has adopted SCSI for its periph
erals; that makes the SCSI bus more uni
versal than either the Mico Channel or
EISA . It promises not only to establish an
110 bus standard on microcomputers, but
to make peripheral devices accessible to
all computer users, no matter what plat
form or operating system they use .
Hardware standards provide defini
tions that allow different mach ines and
technologies to connect and communi
cate, and SCSI seems to have succeeded
in this area . However, as existing tech
nologies become faster and new technol
ogies evolve, then the standards must
evolve as well. SCSI is evolving to meet
these new demands . •

MORE THAN YOU
ASKED FOR?
Contact Us To Stop Unwanted
Advertising Mail.
Most folks like advertising
mail. They get special offers,
sweepstakes chances, free gifts,
good prices on things they
can 't find anyw here else . And
shopping by mail or phone is
quick and simple.
But if you're one of those
people who would rather not
receive ad vertising mail , we
can help .
Send us your name and full
address and we'll tell partici
pating national mailers to
remove your name from their
mailing lists.
After all, they want to talk to
people who want to listen.

Mail Preference Service
Direct Marketing Association
II West 42 nd Street
P.O . Box 3861
New York, NY 10163-3861
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STANDARD FEATURES :
BABY CASE W12DD WATT PIS
e 2 MEG MEMORY
• 1 MEG MEM ORY
• 1.2 MB FLOPPY DISK DRIVE
e 1.2 MB FLOP PY DISK DRIVE
• 1.44 MB FLOPPY DISK DRIVE
e 40 MEG HARD DISK DRIVE
• S5 MB HARD DISK DRIVE
• 2 SERIAL I 1 PARALLEL
• WAS 1: 1 RLL CONTROLLER
GAM E PORT
e MONOCHROME GRAPHICS CARD
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• 101 KEYBOARD
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SHECOM COMPUTERS, INC.
227 55-G
Yorba
Tel:
FAX:

STANDARD FEATURES:
• 2 MEG MEM ORY
• 1.2 MB FLOPPY DISK DRIVE
• 1.44 MB FLO PPY DISK DRIVE
• S5 MB HARD DISK DRIVE
• WAS 1:1 RLL CONTROLLER
• MONO CHROME GRAPHICS CARD
• 12" AMBER MONITOR
• 2 SERIAL I 1 PARALLEL AND
GAME PORT
• 1024 l 7SB MULTI SYNC MONITOR
• HI RES VGA CAR D wi51 2K
e 101 KEYBOARD
• 1 YR . ONSITE WARRANTY

STANDARD FEATURES :
• 2 MEG MEMORY
• 1.2 MB FLOPPY DISK DRIVE
• 1.44 MB FLOPPY DISK DRIVE
• S5 MB HARD DISK DRIVE
• WAS I : 1 RLL CONTROLLER
• 14" VGA MONITOR
• HI RES VGA CARD wi 512K
• 2 SERIAL I 1 PARALLEL AND
GAME PORT
• 101 KEYBOARD
• 1 YR. DNSITE WAR RANTY

Sa vi Ranch Parkway
Linda, CA 92686
714-637-4800
(714) 637-6293

HOURS (PDT)
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Quantity Pricing Available
Al l Merchandise carries
full manufactu rers
warra nty.
Prices subject to change
without notice.
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DATA
TO THE DESKTOP:
THE SQL ADVANTAGE
The plethora ofSQL implementations
limits data exchange
Robert J. Crutchfield
hile the 1980s will be re
membered as the era of
the microcomputer revo
lution , the 1990s are
shaping up as the age of
the database explosion . The battle for the
desktop has been won. Microcomputers
are more powerful than ever, and the in
creased processing power is being used
for applications traditionally reserved
for minicomputers and main
frames, like database man
agement. The desktop has
become a window to access
corporate information.

W

Broader Access
Indeed, we have undergone an
information revolution . Users
now have access to more in
formation than ever. This is
due to the changing computer
environment- that is, moving
from host-based to network
based systems. The decen
tralization or flattening out of
the corporate structure, cou
pled with the desire to move
information closer to the peo
ple, has greatly changed the
data-processing shop. The
data center has evolved from
single-vendor computing to a
decentralized multivendor
environment.
During the 1980s, spread
sheet vendors like Lotus and
ILLUSTRATION: RANDY LYH US © 1990

VisiCalc turned a generation of middle
managers into accountants and, at the
same time, created one of the most wide
ly used PC applications of the decade. In
the 1990s , developers of advanced
fourth -generation languages and com
puter-automated software engineering
tools have the potential to turn today's
users into programmers . Granted , there
will always be a need for professional

software developers. However , the appli
cations backlog is forcing many users to
develop applications using 4GLs. And
many of these applications are used in
conjunction with databases .
Over the last decade, database man
agement has evolved from a mundane,
" glass room " process into a process that
offers companies a competitive advan
tage through applications like on-line
transaction processing, deci
sion support, and executive
information systems . Struc
tured Query Language (SQL)
based relational databases,
the client/server architecture ,
improved user interfaces, and
distributed computing are all
allowing users greater access
to almost instantaneous infor
mation to make mission-criti
cal business decisions .
The relational model of
data was introduced by Dr.
Edgar F. Codd in 1969. The
IBM Research Labs devel 
oped SQL in 1974 to support
the Codd model; it was de
signed to interrogate and pro
cess data in a relational data
base .
SQL is rapidly becoming
the preeminent databa se
structure because of its func
tionality and its flexibility.
SQL-based relational datacontinued
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BBS Sysops
• Aie you looking for ways to improve
your board? Something that will set
you apart from other boards in your
area?
eAie your subscribers interested in
Microcomputers? Listen to this!

THE STANDARDS ORGANIZATIONS
ISO) RDA
Committee
formed

Announcing the Bulletin
Board EXchange
The Bulletin Board Exchange allows
you to become a publisher of Micro
BITES Daily, an on-line news service
from BITE. Bulletin Board Exchange/
MicroBITES is a custom package of
news and features designed especially
for local BBSes, and is available only
to sysops.

I
1980

Every Monday through Friday you get
articles about developments in micro
computing, telecommunications and
selected new product announcements.
Get the latest news about MS DOS
machines, Macintoshs, Unix worksta
tions, Ainigas, Atari STs, peripherals
and software.
All the stories are
reported, written, and edited by the
staff of BITE Magazine, BITEweek
and BIX, and our world-wide network
of reporters and editors.
Not only do you get a great resource
for your subscribers, but you also get
access to BIX which will cut your cost
of exchanging
information
and
conducting BBS network business.

All this is just $49 a quarter.
Your one-year subscription to the
Bulletin Board Exchange (billed quar
terly) may be cancelled any time
without further charge; just notify us.
If you prefer, you may subscribe for
three months only, at just $69.
If you call BIX direct, you pay no
hourly telecommunications charge. If
you call using Tyrnnet, the rates are
only $3/hour on evenings and week
ends and $6/hour on weekdays. You
may also purchase unlimited off-peak
Tyrnnet for just $20 a month.

Subscribe today.

One Phoenix Mill Lane
Peterborough, NH 03458
800·227-2983
In NH 603·924-7681
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Figure 1: The time line shows the development ofSQL standards organiwtions.
bases are arranged as tables, with pieces
of information residing under columns or
fields . SQL commands are used to
search data by its field and database.
SQL can also be used to write informa
tion into an existing table. With SQL,
users can create, access, and update data
within a database.
SQL-based relational database man
agement systems gained in popularity
and acceptance throughout the 1970s and
into the 1980s. During that time, SQL
was implemented in some form by a
number of RDBMS developers and hard
ware vendors.
Although SQL was invented in 1974,
it did not become a formal standard until
late 1986. From 1974 untill986, various
vendors developed SQL-based systems
IBM, Oracle, Hewlett-Packard, Ingres,
Informix, Gupta Technologies, Sybase,
Teradata, Tandem, and Digital Equip
ment, to name a few.
Some vendors implemented a subset of
SQL, while others developed extensions
to it or altered it to suit their computing
environments. For example, although
the SQL standard specifies certain data
types, most vendors implemented data
types with some extensions or variations .
Most of these systems were developed as
single-node RDBMSes; some were en
hanced to provide distributed access to
their data or hosts. Some vendors ex
tended their versions of SQL with gate
ways to DB2 or IMS. Even end users
were using SQL and beginning to write
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their own RDBMSes . With the prolifera
tion of SQL, ANSI, a quasi-governmen
tal body made up of vendors and users
who set standards, formed a SQL com
mittee in 1980.
After six years of work , the ANSI
committee released ANSI SQL level 1,
its first attempt to develop a set of SQL
standards (see figure 1). In 1987, the In
ternational Standards Organization,
which is made up of national standards
organizat ions like ANSI from throughout
the world, formed the !SO/Remote Data
Access Committee. The ISO/RDA Com
mittee is defining a standard interface
between a program (client) and a data
base (server) on different systems.
Since 1987, both the ANSI and ISO
committees have been meeting and refin
ing their standardization efforts. ANSI
SQL leve12 should be published in 1991;
the RDA work will not be completed
until 1992. This means that the industry
cannot achieve heterogeneous access to
multiple databases until at least 1993.
Along with the national and interna
tional standards organizations, a number
of vendor-driven associations are work
ing on standards issues in the areas of
SQL, Unix, networking , and open sys
tems. These groups include the X/Open
Consortium, Unix International , the
Open Software Foundation/UniForum ,
and the SQL Access Group.
Most of these vendor-driven associa
tions have been formed to react quickly
to the dramatic changes occurring in the
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Forging a Standard
lient/server computing is rapidly
advancing information manage
ment. This architecture benefits users
while creating challenges and opportu
nities for MISes , database administra
tors, hardware vendors, and software
developers alike .
With many companies using multiple
relational database management system
products on multiple hardware plat
forms, it will be a major challenge to
manage information that is scattered
across an organization under different
RDBMSes and various computing envi
ronments. And although advances in
multi vendor integration enable different
systems to be networked together in
a distributed computing environment,
Structured Query Language (SQL)
based RDBMSes and application tools
from different vendors still do not have
the ability to intemperate.
Recognizing this problem, a group of
companies, including Ingres , Sun Mi
crosystems, Digital Equipment, and
Tandem Computers, began meeting in
formally to discuss how to achieve
interoperability and portability of SQL
based RDBMSes. These vendors deter
mined that while standards organiza
tions like ANSI and the International
Standards Organization (ISO) had made
progress toward standardizing SQL ,
their work did not go far enough to solve
the RDBMS interoperability problems
in multivendor environments.
Out of these early meetings , the SQL
Access Group was formed . The group 's
mission is to develop a technical speci
fication that will allow one vendor's
SQL application to access data in other
vendors' SQL servers, thus enabling
RDBMSes and application tools from
different vendors to work together.

C

market and to respond to user needs . As
more power is moved closer to the user,
companies are changing the way they al
locate computer resources. The trend
over the last several years has been to
ward decentralization. Now, instead of
companies keeping all their data on cen
tralized mainframes, they distribute the
information throughout the enterprise to
minicomputers and workstations . Large
corporations often have one brand of
mainframe and other brands of mini
computers and workstations. In fact,

The SQL Access Group published its
technical specification last March and
plans to demonstrate a working proto
type in early 1991, running on the hard
ware and software of the various mem
ber companies. The work is based on
existing standards developed by ANSI
and ISO , as well as guidelines published
by the X/Open Consortium's Portabil
ity Guide .
The group's work is in response to the
growing need for users to create appli
cations that will operate with multiple
RDBMSes, regardless of the platform
the data resides on . The group is tack
ling two major technical barriers that
currently prevent intervendor SQL ac
cess; eliminating them would allow
users to operate more than one heteroge
neous SQL RDBMS at a time .
First , each brand of SQL is different.
While the ANSI committee sets stan
dards, many areas of ANSI SQL (SQL
I, 1986) are left up to the user or vendor
to define . The SQL Access Group is
standardizing many of the implementer
defined items in the application pro
gramming interface, including:

communication is handled by the !SO's
Remote Data Access committee. The
SQL Access Group is making the fol
lowing contribution to the ISO/RDA
Formats and Protocols work :
• Mapping of SQL statements to
RDA services
• Encoding of SQL data (including
ASCII and EBCDIC)
• Authentication and access control
• Diagnostic messages
• Choice of communication protocol
• Extended Get Diagnostics
statement
• Inclusion of Dynamic SQL (RDA
currently doesn 't allow it)
The SQL Access Group will make its
technical specification available to the
X/Open Consortium for inclusion in the
1991 edition of its Portability Guide .
The SQL Access Group (996 Redon
do Ave., Suite 515 , Long Beach, CA
90804, (2 13) 438-5788) is a nonprofit
association and is open to all vendors of
RDBMS or server products. There are
two levels of membership: reviewers
and producers. Reviewers have access
to the technical specification and pro
vide feedback to the group . Producers
must also provide technical resources,
in the form of software developers and
equipment , to help develop the techni
cal specification .
The group was founded in 1989; its
members include Ashton-Tate, Bull ,
Cincom Systems, Digital Equipment,
Fujitsu America, Hewlett-Packard , ln
focentre , lnformix, lngres , Metaphor,
Microsoft , NCR, Oracle , Progress Soft
ware, Reti x, Sun Microsystems , Sy
base, Tandem Computers , Teradata,
Unify , and X/ Open .

• Association management
statements (connect, set connect,
and disconnect)
• Three-level object names
• Standardized system catalog name
• New catalog tables (SQL languages
and server defaults)
Second, because of the different cli
ent communication protocol , one ven
dor 's SQL client cannot connect to
other vendors' SQL servers across the
wire because of the different client/
server protocol and client/server mes
sage formats . Standardization of SQL

large computing environments usually
have a mix of on-line transaction pro
cessing software, application develop
ment tools, RDBMSes , and hardware ,
along with user-developed applications
and off-the-shelf software.
Decentralized or distributed comput
ing is an excellent way to put information
closer to the user. Over the last few
years, the client/server architecture has
enabled companies to access and manage
their data more efficiently. Today , work
stations perform many database opera

tions that were once relegated to mini
computers or mainframes . They let users
update , store, and send data without hav
ing to rely on a host computer.
In client/server computing , the client,
or workstation, sends requests for data to
the server (which is usually a minicom
puter or mainframe) and then receives
data . The server receives requests and
sends data . SQL-based RDBMSes play
an important role in client/server com
puting . On the client, or front end, a
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THE SOLUTIONS

=

Now: Connections =
(number of clients) x (number of servers)

SQL Access connections
(number of clients) + (number of servers)

Clients

Clients

Servers

Servers

Figure 2: Without a SQL standard, a separate gateway has to be written for each client and server in use. The SQL Access
Group technical specification, when adopted by the industry, will enable SQL software interoperability, as well as portability
ofSQL applications.
program is written using 4GL tools to
write applications that access data from a
SQL-based RDBMS on the server, or back
end . And because each brand of SQL is
different, users must single-source their
SQL software. This prevents them from
achieving true intervendor SQL inter
operability - the ability of SQL-based
RDBMSes and application tools from
multiple vendors to work together.

SQL Tower of Babel
Graphica l user interfaces and distributed
networking don 't guarantee a user the
ability to intemperate with multiple het
erogeneous databases. Currently, two
problems prevent intervendor SQL ac
cess. First , each vendor' s implementa
tion or brand of the SQL standard differs
enough that one vendor's SQL client can
not access data in other vendors ' SQL
servers , rendering the different SQL dia
lects incompatible. According to indus
try estimates, there are more than 140
implementations of SQL RDBMSes in
use . Second, because of different client
communication protocols and message
formats , one vendor's SQL client cannot
connect to other vendors ' servers .
Users are requesting connectivity be
tween multiple databases on disparate
personal computers, minicomputers, and
mainframes. They would like to build
applications with interoperable compo
nents to run on personal computers and
workstations that access databases on
mainframes and minicomputers . This
kind of access is called heterogeneous
access, because it involves at least two
different RDBMSes .
To allow access to multiple heteroge
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neous databases, two items must be con
sidered: the Application Programming
Interface, which allows SQL dialects to
understand each other, and the Formats
and Protocols Standard, which deter
mines how SQL is sent over a network.
The API, seen only by an application
programmer, consists of SQL and the
syntax. fo r the protocol services. The
FAP defines message formats for SQL
requests and replies, and for connection
to a SQL server. It also defines data
types, lengths, and representations.
Until these items are addressed, users
can't move applications from one client/
server platform (e.g., DOS/ Unix.) to an
other (e.g., Unix/MVS). The inability to
access multiple databases is very limit
ing to users who need information from
different back-end databases through a
single front end.
For the most part , users have to ac
quire their SQL client and server soft
ware from a single vendor. They can't
mix and match client software and server
software; nor can they write vendor
independent applications. Thus , users
can't implement different clients and
servers that are best suited for their jobs.
In multivendor comput ing environ
ments , having access to multiple hetero
geneous SQL RDBMSes is more critical
than ever, as is the ability to mix and
match front ends . For example , you may
have a checking account , a credit card,
overdraft protection, and a loan all at the
same bank. Information for each of these
bank services could very well reside on
different databases. If you move and sub
mit an address change, the chances are
that all the records will have to be up
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dated indiv idually, because each bank
service's information likely resides on a
different heterogeneous database.
Recognizing the industry's need for
access to multiple clients and servers,
many vendors and industry assoc iations
are working toward the interoperability
of multiple heterogeneous RDBMSes.
Although most database vendors support
SQL, there are differences in syntax,
functionali ty, schema, and data type .
For example, some vendors support dec
imal numbers , while others don't. Also,
there are differences in how tables and
columns are supported .

Gateways
Most vendors who address the problem of
interoperability do so through gateways .
For example , a 4GL developer can write
gateways so that his or her programming
toolset work s with different RDBMSes.
Conversely, a database vendor can write
gateways so different 4GLs work with
that particular database . The drawback
is that a separate gateway has to be writ
ten for each client and server in use (see
figure 2). Thus, if you are working with
four clients and four servers, gateways
must be written for every device (number
of clients x number of servers). Also,
users can 't transparently access data
from each RDBMS being addressed.
Another alternative is to develop a
technical specification, to be adopted by
the industry , that will enable SQL soft 
ware interoperability and portability of
SQL applications. In the above example,
instead of multiple gateways, onl y one
gateway would be needed for each client
continued

MetaWare.
The only compiler you need.
The industry is full of new technologies, fast chips,
and cutting-edge platforms. Professional developers
know that superior code quality and portability is
more than a luxury - it's a matter of survival.
They've come to trust Meta Ware as the essential
source for reliable and robust development tools.
Meta Ware ' s High C and Professional Pascal give
demanding programmers an edge with state-of-the-art
global optimizations. Accurate and informative diag
nostics cut tum-around time by identifying potential
problems early in the development cycle.
Join serious developers such as Autodesk, Intel,
Phar Lap, and IBM - companies who trust Meta Ware
to provide quality tools for the industry's latest directions.

MetaWare ®
INCORPORATED

Compiler Products for
Professional Software Developers
High C ® • Professional Pascal

rM

2161 Delaware Ave. • Santa Cruz, CA • 95060-5706 • 4081429-6382 • Fax 4081429-9273
MataWare and Htgh Care registered trademarf<s, and Professional Pascal is a trademark. of Meta Ware Incorporated Other names are trademarks of their respeciiVB compames
tel Copynght 1990 Meta Ware Incorporated
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and server (number of clients + number
of servers).
Vendors doing notable work in this
area include Gupta Technologies, Ora
cle, Ingres, Sybase, Teradata, and Infor
mation Builders . All these companies
provide interoperability among their sys
tems on different hosts, both for hetero
geneous hardware and homogeneous
database software . These vendors tend to
use private protocols that prohibit them
from exchanging data using SQL tools .
Gupta, Oracle, Ingres, and Teradata pro
vide import/export of data with DB2 and
IMS, again using proprietary tools.
IBM 's LU 6 .2 is another protocol for
remote server invocation, sending and
receiving data, client/server authoriza
tion/authentication, transaction manage
ment . and maintenance services . Devel
oped in the early 1980s, it is widely used
in IBM mainframe environments .
The SQL Access Group is not compet
ing with the standards organizations or
individual companies. It is basing its
technical specification on ANSI SQL,
ISO/RDA , and ISO SQL, as well as on
emerging guidelines from consortia like
X/Open . The group has taken the work of

the standards organizations a step fur 
ther . For example, in ANSI SQL, many
areas were left user-definable (e.g. , col
umn length and table name lengths) . The
SQL Access Group is bringing defini
tions and conventions to the ANSI and
ISO standards work by contributing to
the syntax and communications protocols
the two organizations have developed .
The SQL Access Group is developing a
technical specification to accomplish the
interoperability and portability of SQL
RDBMSes and application tools . The
technical specification, which was com
pleted last spring, is vendor-indepen
dent, not a proprietary implementation of
an individual company's product offer
ing. A benefit of the specification is that
it will allow 4GL vendors to build, pack
age, and market software independently
of back-e nd RDBMSes . Conversely ,
RDBMS vendors will be able to package
and market database servers indepen
dently of front -end vendor applications .
When the SQL Access technical spec
ification is implemented, users will be
able to mix and match the clients and
servers that best suit their applications,
and to access data from multiple hetero-

geneous databases without building mul 
tiple gateways .

SQL Evolution
Client/server computing is changing in
formation management , and SQL will
continue to play a major role in bringing
data closer to the user. As the SQL stan
dard evolves, through the efforts of indi
vidual vendors and consortia, users will
have access to more information and the
ability to intemperate across multiple
heterogeneous RDBMSes .
Clearly , we are in an information rev
olution, and a major challenge facing the
industry is to achieve true SQL portabil
ity. By achieving it, the industry will en
able users to mix and match RDBMSes
and application tools from multiple ven
dors, giving them more choices and,
hopefully , fewer gateways and easier ac
cess to information . Through this, the in
dustry will experience true "open " com
puting in the database area. •

Robert J. Crutchfield, a former journal
ist , is a consultant to the SQL Access
Group in Long Beach, California . He can
be reached on BIX c/o "editors. "
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IE-411 is a MS-DOS PC/XT/AT-based voice messaging system
that allows you or you r company to dynamically maintain a voice
information database. It features:
v Automatic answering of telephone line wi th call
transferring capabilities;
v Quick, clear voice prompts that guide a caller to the
information and messages they need and want;
v Multiple user access to information from any touch tone
telephone :
v Remote configuration of system parameters and voice
information ;
v Software that is clear, simple and to the point.
Call or write for our Infopack and catalog of our other specialty
hardware/software products:
• Solid state disk drives • XT/AT BIOS source code in C
• Custom database design • Software security products

Tripp Lite's GOLD SEAL Warranty protects your ISOBAR'
and protected equipment for their lifetime~
The ISOBAR' is the most advanced surge suppressor
available. Only ISOBAR• has:
• Isolated filter banks to protect equipment from interfer·
ing with each other
• "Cascade Circuitry;' which allows you to choose the
level of protection you need for all your equipment
• All-metal construction provides superior line noise
and RFI!EMI filtering
(JL 1449 APPROVED; as low as 330 volt let-through; meets
(JL 1283 for noise suppression and isolation

PC, XT, and AT are registered trademarks of International Business Mach ines Corp
oration All other product or brand names are trademarks of the ir respective holders

Intelligent Exact Engineering
Ill~ East Ridge Road , Suite 231
Gnffith, IN 46319
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Models 30-286 . Exp . Bo1rd 14·91159
30F5348 ....
512K K1t

2MB K't

30F5360 ..

LAPTOP MEMORY
$54.00

1 13131 -001 .... ···-······ $139 .00

$179.00

113132·001 ............... $385.00

S99 00

OnkPro 3865116
11 3646·001 ............ $139 .00
1MB
4MB
112534-001 .............. S38.5 .00
OeskPro 286N , 386N and 386SX and 20

Models 70-E611121,55SX,65SX

1MB

6450603 .. .

Models 70-E61 1121 ,50Z,55SX ,65S X

2MB

6450604

$189 00

Models 55SX, 65SX, 34F3077 & 34F301 1
4MB
J4F29J3 ............... $585.00
Mode l 70·A21

2MB

6450608

$199.00

6450375

$145 .00

Model 80-141

1M B
Models 80· 1111311

2MB

64503 79

$259 .00

Models 80-A21 IA31
4MB
6451060
All Models 70 1nd 80
2 8MB Board w12M
6450605
2· 14MB Board w12M
34F3077
4-16MB Board w/4M
34F301 1
Models SO,SOZ,SSSX & 60

2-8MB

14970!5..9

$659 .00

$499 .00
$599 .00
$999 .00
- - la900

1MB
4MB

LASER PRINTER MEMORY
Hewleti·Pickerd lnerJet liP & Ill
1MB
334748
2MB
334758
4MB
334778
Hewleti ·Packard luerJet II & 110
1MB
33443B
2MB
334448
4MB
334458
Apple laserwriler II and IIINTX

1MB
4MB

M6005
M6006

IBM laser 4019 and 4019e
1MB
1039 136
2MB
1039137
35MB
1038675
Canon LBP -811, 811R, SliT
1MB
S63 -1 300
? MB
563 -1880
4MB
Part II N/A
Epson EPL6000
2MB
185401
4MB
Part M NtA

$129 .00
$179 .00
$339 .00
$129 .00
$189 .00
$345 .00
$89 .00
S34900
S209 oo
$375 .00
$489 .00
$129.00

$189.00
$345.00
$375 .00
$745 .00

APPLE MEMORY

ZENITH MEMORY
Z- 31!.,'1tf~J3

1MB
4MB

&

m

ZA3613800ME
ZA3800MK

S99 00
$579 .00

Zenlll'l Z-386 20 25 & 33

2MB

ZA3600MG

S189 00

Zenitl'l Z-386 SX

2MB

l -605·1

$267 .00

- .. $105 .00
... $589 .00

AST MEMORY
Premium WorkSIIIIOO 286 1386SX
Bravo 286

512K K't

500510·010

..... $59.00

Premium WorkStllion 2861386SX
Bravo 286
Ad.., anlage Premium 12
2MB K1l
500510 ·002
Premium 386C and 386·16

1MB K't
4MB K't

$169.00

S95 00
$349 00

Premium 386-20
500510 ·003 ..
1MB K1t
500510 -004
4MB K11
Br.l\lo 386-SI

.. .... $129 .00
...... $369 .00

2MB K't

1MB
2MB

BocaRam!XT
Up to 2MB ot e•panded memory tor any IBU PC
XT .AT and 8-bil PC bus compatibles running at CPU
spe9Cis up lo 12UHz LIUIEUS 4 0 compa!1ble
Us.as 2S6K•1 Dram

............................. $329.00
........................................ $469 00

Model T12001E

2MB

OrderNow: SIMXT00 ............ $119.00
with 2MB : SIMXT02 ............ $279.00

.......................................... l24i.OO

Model T1600

2MB

l24i.OO

BocaRam!AT

Model T31 OOE

2MB

Up IO 2U8 and upgradable to 4f.A8 lor IBU AT and
16·bl1 oompa11bles runn1ng at CPU speeds up to
16UHz
ProVIdes oon'l8ntional expanded and/or
ertended mamof) . UU1EUS 4 0 Uses 2561<:~1
Dram

$249.00

Model T3100SI

2M B
4MB

................... $249 .00
........................................... $689 .00

Model 1320051

2M B
4MB

Order Now: SIMA TOO ---------.. $129.00
with 2MB : SIMAT02 ............ $269.00

$249 00
............................ ............ $689 00

Model 15100

2MB
Model T5200.T8500
2MB
8MB

--

BocaRam!AT Plus

l24i.OO

sue lor any AT 01 16 brl rompatlble mach1nes
runn1ng up IO JJUHz Otlers oon\lent1onal
erpand9CI and/or extended memory. P'OIIIdes a
max1mum ol 2U8 LIUIEUS 4 0 Uses 111 Dram

Up 10

$249 .00
$1300 .00

Order Now: SIMATBO ........... $139.00
with 2MB: SIMAT82 ........... $279.00

COMPAQ

tMB K1t
4MB Eztens1an Brd ....
4MB Expans10n Brd .
Portable 111
5 12K Kit
2MB K11 __

1MB
2MB
SLT -286
1MB
4MB
SlT-386
1MB
2!AB

BocaRam 50Z

$325 .00
$1049 .00
$1049 .00

Up lo 2UB tflfO·waJI·S\ala erpanded and/or
extended memory board Clesogned lor IBU PS/2
UOCiels SO . 50l. 60. and true UCA OJmpallbiRS
Usas 111 Dram 0512 compatible

$69.00
$325 .00

Order Now: SIMMC20 ........... $!55.00
with 2MB : SIMMC22 .......... $290.00

Orchid 16132

$189 .00
$269 .00

Up to SUB zero wari ·Slillle tor PS/2 Uodels SO. soz
and 80 wtuch fully suppon 16 encl 32 btl
memory aocess Includes 1 senal and 1 pM<tllel pon
plus a lr~M So8nal cable LIM EUS 4 0 and OSI2
compatible Uses 256K and 1ue SIMMS
60 70,

S239 00
$1325 00
$325.00

ZENITH
SuperSport 286 & 286E

500718 -002

S95 00

500718 004

$342 .00

Premium 486

First Source International can customize
special c:onfiguratlons according to your
AST memory needs, call for details!

HEWLETI-PACKARD MEMORY
Veclra QSI16S and ES112PC
01354A
2MB Kit
Vec::lra QSI16S
Ot540A
1MB 1<11
01542A
4MB K1l
Veclrl QS 20PC . RS12.5PC and 20C
1MBK1t
01 6 40A
4MB Kil
01642A
Vec::lra 486 PC
1MB Kit
0215 0A
4MBKil
02151A
Vectre 486PC and 386 125 PC
02152A
8MB K1t
Vec::tre 386 •25 PC
2M B 1<11
02381 A

1MB
2MB

IBM TYPE

$189 00
$449 .00

SuperSport Sl
2MB Alpha

$549.00

2MB Beta ..

.. $549 .00

4Mx9 -80
$4 10.00
1Mx9 12
S69 .00
$73 .50
1Mx9 10
1Mx9 80
.. $79 .00
1Mx9 -70
$89 .00
256•9·12 . . . $20 .00
256•9·1 0 ..... $23.50
256•9·80 .
. $26.00

........................................... $289 00
$900 00

2MB
8MB

$10500
S349 .00
$104 .00

$592 .00
$1199 .00
$266 00

APPLE
Apple Mac::intosh Partib le

1MB
2MB
3MB

........................................... $299 .00
$875 .00
$1330 .00

4US

$1750 .00

1MX1 ·80 ........... $7.50
IMXI -70 ........ $8 .00
1MXI -60 ........... sa 50

256KX4

256KX1

4Mx8 80 ...
$335.00
2561<11 · 12 ....... $1 .85
1Mx8 12
... $61.00
2561<11·10 ....... $200
1Mx8 ·10
$65 .00
256KX1·80 ....... $2 20
1Mx8 ·80
$68 .00
256KI1-70 ....... $2 .50
256•8 · 12
$23 .40
256KXI-60 ....... S3 50
256•8·10
$24 .00
256:r8 ·80
$24 .70
64KX4 -12 ........ $2 .30

$450 .00
$2250 .00

$99 .00
$349 .00

1

1MX1·12 ......... $6 .50
1MI1 · 10 ........... $7 .00

APPLE-M AC

ProSpeed 386

$175 .00

,~~ -

1

256KX4-12 ....... S6.85
256KX4-10 ....... $7 .00
256•9 ·60 ....... S35 .00
245KX4-80 ....... $7.20

ProSpeed 286

1MB
4MB

•.

Order Now : SIM1603-90 ....... $299.00

·- $495 .00

$179 .00
$349 .00

50051 0·002

4MB Kit
500510·008
Premium 386-33 &486-33
Premium 386-25 &38651 · 16
Premium 486·25TI25TE125J25E

2MB

TOSHIBA
Ma·del 1OOOSE:1C'E

Portable l TE 286

500510 ·007
500510 008 ..

1MB

Apple Macintosh SE , SE30 , II. lie:• and II•
1MBK11
M0218
$9500
2MB K11
M0219
$14.5 .00
Apple Mec::lntosl'l llc::l
4MB K1!
M0292L L A .
... S285 00
Part II NIA
S1445 00
16MB K1!
Apple Mac::lntosl'l llh
4MB Kit
M0376Ll-A
... $319 .00
P1rt II NtA ..... ,.
... $1450 .00
16MB 1<11

Zenlfh

118688-001
11 8690 -001 .

OeskPro 386N, 386SX and 20
2MB
118689-001 .. .
.... $189 .00
OeskPro 386-33, 486-33 & SystemPro
2MB
115144·001 .
.... $200 .00
... $1899 .00
8MB
116561 -001
OnkPro 386-20e 1nd 25e
113644 ·00 1 .
1MB Board
$225 .00
4MB Board
113645 001 ....
$569 00
OeskPro 3865
1MB Board
1 13633-00 1
...... $225 00
$569 .00
4MB Board
113634·001
OeskPro 386116 (Populate In this order)
tMBK1!
10807 1·001 .
... $165 .00
1MB Board
108069-001 .
$369 .00
2MB Board
108069171· 001 ....... $579 .00
.. $1049 .00
4MB Board
108070·001
t08070n2-001 ...... $1499 .00
8MB Board

All Boc•R•m So•rds shown lnclude
PrintSpooler and Ram Dish software.

64KX4

FIRST SOURCE WILL
NOT BE UNDERSOLD!

SIPPSAND
STATIC
COLUMN
AVAILABLE

64KX4·10 ......... $2 .40
64KX4-80 .......... S2 60

64KX1
64KX1 · 15 .......... $1 10
64KX1 · 12 .......... $1 .70
64KX1·10 .......... $1 90

TOLL FREE FROM ANYWHERE IN THE U.S. OR CANADA !

ORDER NOW: 1-800-535-5892
TERMS AND CONDITIONS
t/ NO SU RCH ARGE ON MC OR VISA
t/Terms : MC, Visa, AmEx (Add 4%), COD ,
Cash, Net 30 days on purchase orders from
qualified firms .
t/ 20% Restocking fee on all non-defective
returns & refused orders . RMA #required.
t/ Manufacturers part numbers are for your
convenience. all products third party .
t/ PRICES AND AVAILABILITY SUBJECT

First Source International, Inc.
36 Argonaut , Suite 140
Aliso Viejo, California 92656

Tel. (714) 588-9866
FAX (714) 588-9872
Order Oesk Hours:
Monday thru Friday 8 :00-5:00
Saturday 10:00-3:00
Please use our 24 hour-a-day voice mail or FAX!
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WHY SHOULD YOU BUY FROM F.S.I.?
V'
V'

t/
t/

We will meet or beat any advertised price!
Limited Lifetime Warranty available
Ali products guaranteed 100% compatible 1n
form , fit and function or your money back.
Advanced replacement available on defect•ve
returns .

WE ARE "THE ONLY SOURCE!"
PLEASE SEND ALL P.O 'SAND MAll. ORDERS TO:

First Source International , Inc .
P.O.Box 3676
Hills, CA 92653

Pretty.
A PC that looks good in your
office won' t look good fo r long
out in the plant.
lleat murder~ microproces
sors. Du st deci mates disk
drives. Vibration victimizes
video cards.
M1ssron Cnt1cal Wnrks tatron 1448.
Any or all can wreck your
9 optron .<lot.<and 2 dnve bays.
entire operation.
Texas Microsystems line of
rugged, reliable !SA Bus products and systems are specifi
cally engineered for those brutal industrial environments that
eat pretty PCs for breakfast.
To ensure maximum reliability we design and manufac
ture from scratch practically everything that goes into our
systems, like passive backplanes which we pioneered for
microcomputers in 1983. These backplanes accommodate a
full compliment of convenient, plug-in components, all com
patible with IBM®. They're why our Mean Time To Repair
(MTTR) is a phenomenal 10 minutes.
You won't find passive backplanes - or lower MTTR
in any of the leading office PCs.
We also build industrial-strength option cards to handle

myriad functions, in addition to our 286, 386™ and 486™
CPU cards in a full range of processor speeds. Our CPU card
designs use Very Large Scale Integrated circuits and pro
grammable array logic devices to reduce component counts
by 50-60% which enhances reli
·-· , ..
,
ability and resistance to physical
'~II. ·-r
1 Cj
I~ ~
I

stress. Ultimately, the design
~·
contributes to our remarkably
UI/Ta·fast 32·blt (80386) A T"
equwalen t CPU board 83865
long Mean Time Between Fail
A vmlable at 16. 20 25. 33 MHz
ures (MTBF): 70,000-100,000
hours, calculated against the MIL Standard Handbook 21 7E.
You won't find that kind of card selec
tion - or MTBF - among the leading PC
makers.
You won't find them torturing their
systems like we torture ours, either.
Not only do we perform extensive
"shake, rattle and roll" tests on each
new design, we pretest all our sys
tems before they leave our dock. We
MI SSIOn Cn llcal Benchtop 2003. burn them in at 55°C / 131 °F for 48
10 opi!On slots and 2 dn ve bays
hours straight just to make sure they
can take the heat at your plant.

-

What's more, we shock-mount our disk drives to stand up
to vibrations surpassing Richter scale proportions and we use
only high-reliability power supplies that can go 100,000 hours
MTBF.
With all that reliability designed into our products, is it
any wonder that we guarantee better support than the other
leading PC makers? Every system we offer comes with a full
one-year, on-site warranty. Theirs don' t. We also offer a toll
free number for technical and sales information, a regional
network of sales engineers, engineering support for systems
integration and a guarantee to meet shock specs. Of the lead

ing PC makers, Texas Microsystems has the longest history of
design using Intel microprocessors: 15 years in all. You' II
find our systems hard at work in harsh operating environ
ments at 70 of the Fortune 100 companies.
Granted, the leading office PCs may
be prettier than ours, but our in
dustrial-strength systems are de
signed to be more reliable. That
reliability makes our systems
look a lot better where it really
MISSIOn Cntical Rack-mount 200 I
/0 opllnn slots and 3 dnve bays.

It's- No- Comparison
Texas Microsystems

Passive Backplane
IOO,OOO·hour MTBF power supply
Shock-mounted disk drives
Maxi mized MTBF
Positi ve oressure, filtration
Opt"ra tion atss•C /1 31 °F
4!!- hour bum-in at 55°C / 131°F
Maximum expansion slots ava ilable
!· year, on-site warranty
Toll·free support numb<>r
Regional sales su pport
"'Sha ke, ra ttle and roll"' testing

Yes
Yes
Yes
Yes
Yes
Yes
Yes
14
Yes
Yes
Yes
Yes

COMPAQ
No
No
No
No
No
No
No
5
No
No
No
No

IBM
PS/ 2
No
No
No
No
No
No
No
5
No
No
No
No

Texas Microsystems, Inc.
© 1990, Texas Microsystems. Inc. " Mission Critical Micro" is a trademark

of Texas Microsystems. Inc. Other trademarks mentioned are registered.
trademarked or service marked by their respective manufacturers.
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runs on most any 80286 or 80386 at
speeds up to 25MHz.
The new Remote Debugging
feature lets you use Periscope IV to
debug programs running on IBM
PS/ 2s and compatibles. The
optional Plus board keeps Peri
scope from using any of the
lower 640K, so Periscope
can't be overwritten
and doesn't use the
memory your program
needs.
You can try
FREE
Periscope IV
10-day
for ten days at
Evaluation
no charge before you buy it. Call
our toll-free number for details.
Periscope IV prices range from
S1995 for a 16 MHz 80286 system
to $2395 for a 25M Hz 80386

w t h Periscope Model IV, you
can debug your software while it runs
at full speed, something no software
only debugger can do.
You can also examine the execution
history of a hardware interrupt in
Periscope IV's real-time trace
buffer, something else no
software-only debugger can
do.
When
Periscope
The Going IV helps
Gets
you debug
Tough. ..
most any pro
gram, but is specially designed to
debug programs that software-only
debuggers can't. Model IV users use it
to debug TSRs, ISRs, device-drivers,
DOS, BIOS, communications software,
real-time data acquisition programs,
multitasking software, network soft-

I
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MAKING THE MICRO-TO-MAINFRAME CONNECTION

In addition, the PC can support one of
two modes: control unit terminal or dis
tributed function terminal. CUT is sim
pler but more limited; it supports only
one simultaneous mainframe session.
DFT supports multiple simultaneous
mainframe sessions. A PC with an at
tached printer can usually emulate an
IBM printer as well.
Some IBM minicomputers (e .g., the
System/3X) emulate a 5250 terminal
rather than a 3270; this requires different
hardware and software. However, more
recent IBM minicomputers (e.g . , the
AS/400) support 3270 terminal emula
tion as well.

Gateways
Until a few years ago, the only way you
could provide 3270 terminal emulation
was to take the following three steps : In
stall an adapter card into each PC that
might require mainframe communica
tion, string cable from each PC to the
mainframe, and run terminal-emulation

Y ou'llneed
a communications
scheme so that the PC
and mainframe can talk
to each other.

as halfthat of an individual link. Factors
that can affect gateway performance in
clude the type of PC that you use for the
gateway itself, the speed between the
gateway and the mainframe (a 4-mega
bit-per-second Token Ring link provides
better performance than a 9600-bps mo
dem link), the amount of traffic on the
LAN, and the amount and type of data
being transmitted to the mainframe .

ler itself communicates with the main
frame via a special kind of high-speed
modem called a synchronous modem .
(The more standard kind of modem used
by PCs is called an asynchronous mo
dem.) The cluster controller communi 
cates over the modem by means of a pro
tocol called synchronous data-link con
trol. The mainframe communicates with
the modem via a front-end processor .
Stand-alone PCs can also communicate
with mainframes via a synchronous mo
dem, SDLC, and a front-end processor.
Another way that PCs can communi
cate with remote mainframes is by using
an asynchronous ASCII connection . Th is
method uses the more typical asynchro
nous modem and is best suited for users
who don't require a great deal of main
frame communication . In this method ,
the mainframe needs an additional de
vice called a protocol converter, which
converts the asynchronous transmission
to synchronous for communication with
the mainframe .
Th...., th ; rrl:
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MAKING THE MICRO-TO-MAINFRAME CONNECTION

configuring a large number of PCs is te
dious and requires more mainframe re
sources. Some organizations do both:
They individually configure some PCs
(perhaps those that are used the most or
that are used for different functions), and
they create a pool of mainframe sessions
that other users can share .

Talking the Mainframe Talk
In the same way that LANs require both
adapter cards and network operating-sys
tem software to fun ction, micro-to
mainframe communication has both
hardware and software components. If
you just want your PCs to act as termi
nals to the mainframe, all you need is
terminal-emulation software. If you wish
to write programs for the PCs that com
municate with programs on the main
frame, you need additional software .
The type of software that organiza
tions use depends on what kind of appli
cation programming interface they want
for the mainframe. There are three kinds
of APis, which require increasingly
more programming on the mainframe
side than the one before it .
The first type is High-Level Language
API (HLLAPI) . With software that sup
ports this interface, you can write appli
cations that communicate with main
frame applications as though they were
terminals. The mainframe applications
don't need to be modified to communi
cate with the PC applications . You would
use this type of interface for programs
that transfer files between the PC and the
mainframe .
In earlier software releases, IBM also
supported Entry -Emulator HLLAPI.
This provided a subset of HLLAPI and
was designed for use with smaller, sim
pler LANs . EEHLLAPI is no longer
available .
The second type of API is Server-Re
quester Programming Interface (SRPI).
With software supporting this interface,
you can write applications that treat the
mainframe as a server by communicat
ing with relational databases on the
mainframe . However , to provide this
function, the mainframe also requires
another type of software, Enhanced Con
nectivity Facility (ECF) . This type of in
terface is used for programs that extract
data from a mainframe database .
The third type of API is Advanced
Program-to-Program Communication.
APPC differs from the other two APis .
In other types of communication, the
mainframe "master" transmits and re
ceives data from a PC " slave." With
APPC , the mainframe and the PC are
peers, and either one can request infor

mation from the other. You would use
this type of interface for client-server ap
plications , where both the PC and the
mainframe do some of the processing.
However, to support APPC, you must
write programs on the mainframe; you
cannot use the existing applications that
were written for dumb terminals .
APPC also uses a different type of
communications protocol than the other
two APis. While HLLAPI and SRPI can
communicate with the mainframe by
using 3270 protocols , APPC uses a type
known as Logical Unit 6 .2 (LU 6.2).
LU 6.2 supports peer-to-peer commu
nication on the hardware level; APPC
provides it on the software level. How
ever, the two terms- APPC and LU
6.2- are often used interchangeably.
Another term often associated with
APPC is System Network Architecture.
IBM is attempting to migrate its users to
ward a certain group of strategic commu
nications protocols; it uses the term SNA
to refer to these protocols . APPC /LU 6 .2
are in SNA; 3270 communications proto
cols are not.

The Software Connection
The type of software you need depends
on the APis you choose and what operat
ing system your PCs run. For example,
many vendors offer 3270 terminal-emu
lation software for use with MS-DOS and
OS/2. This software generally supports
HLLAPI and other basic programming
interfaces. If you want to support APPC,
you need additional DOS software.
IBM recommends that OS/2 users who
want both 3270 terminal emulation and
support for APPC should move to OS/2
Extended Edition . Extended Edition in
cludes a communications manager that
provides both of these functions. An
other advantage of Extended Edition is
that it supports Ethernet LANs as well as
Token Ring networks .
The two major vendors for PC com
munications hardware and software are
IBM and Digital Communications Asso
ciates. These vendors provide products
like 3270 terminal -emulation boards,
terminal-emulation software, and gate
way hardware and software. But more
than a dozen other vendors also provide
some subset of these products.
At present, Extended Edition/Com
munications Manager is available only
from IBM. However , IBM announced in
November 1989 that it would make its
Communications Manager functions
available to other vendors for incorpora
tion into their products . IBM has not yet
said how or when it will do this .
Some organizations wish to make their

micro-to-mainframe programs user
friendly, yet don't have time to rewrite
the entire application . Many vendors
have released products that let you de
velop icon- and menu-driven interfaces
for their applications without requiring
changes in the mainframe application.

Futures
At this point, IBM and the marketplace
are pushing users toward communica
tions methods that take advantage of the
PC's intelligence (e .g . ,Token Ring con
nections and APPC) for writing new ap
plications. The new crop of client-server
OS/2-based applications demonstrate the
value of this method .
Moreover, in response to user de
mand, IBM is beginning to support types
of communication other than those it has
developed itself. For example, OS/2 Ex
tended Edition supports Ethernet LANs
as well as Token Ring networks.
IBM has said that it will support Open
Systems Interconnection protocols ,
which are intended to be used by all ven
dors to let you set up heterogeneous net
works of computers. In addition. IBM is
already beginning to support TCP/IP. a
set of older communications methods
that many vendors support and many
products provide now.
On the other hand, the mainframe
isn 't likely to go away. While new micro
to-mainframe communications possibili
ties are opening up, the huge installed
base of mainframe applications will
guarantee that older terminal -emulation
protocols and the applications that sup
port them will continue to be used for the
foreseeable future. •
Editor's note : For more information on
micro-to-mainframe communications ,
contact Attachmate (13231 Southeast
36th Sr., Bellevue, WA 98006, (800) 426
6283 or (206) 644-4010) and ask for the
"Evaluator 's Guide to 3270 Micro-Main 
frame Products. " Although Attachmate
produces irs own line of 3270 products ,
most parts of this guide are fairly bias
free and do a good job ofpresenting the
information.
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Largest Variety ofThmplates Available
And The Most Inexpensive!

At present, FuncKey Enterprises has 36 color-coded templates for 70 of the most popular PC softwar
programs, in BOTH 10 key and 12 key versions. We are continually updating the templates so that yo
always get the latest version of a program, plus older versions on one template. The major softwar
manufacturers (Borland, Ashton-Tate, SPC, Microsoft, Dac-Easy, etc.) provide us with advanced copie
of new releases, so that FuncKey always has the largest selection of low-cost, current program
templates. The background color ink is formulated to diffuse light and reduce glare. The thin profil
(only 12/1000 of an inch thick) lets you stack several templates on t he keyboard for quick change
between programs. The removable reference card shows shortcuts, speed keys, a nd other usefu
conventions. FuncKey templates are excellent training tools or handy for occasionally used programs
Best of all, a 10 key t~mplate is nly $2.98 and a 12 key template is only $3 .98.
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DON'T WORRY,

USEHLLAPI

Cooperative applications development that involves both
microcomputers and mainframes draws on the strengths ofeach
Mike Fichtelman
ne of the biggest sur
prises of the last decade,
at least to IBM, was the
phenomenal success of
the IBM PC . IBM's orig
inal sales projections for the PC indi
cated that only about a quarter-million of
the little machines would be sold. Of
course, these projections may have been
skewed by IBM's interest in mainframe
computers-IBM makes a 60
percent profit on every main
frame. Therefore, just about
everything that IBM does,
makes, or sells is traditional
ly geared toward bolstering
the sale of mainframes.
Despite IBM's predilection
for mainframes, sales of Pes
grew far beyond the original
projection. People all over the
world, in homes, offices, and
factories, are using PCs to do
just about everything that a
"real" computer can do. In
fact, the balance has shifted
so dramatically that last year
sales of PCs eclipsed sales of
mainframes for the first time.
The reasons for this are
simple. Given a choice be
tween a mainframe terminal
and a personal computer,
people will almost always
choose the latter. A personal
computer is under your con
trol. Response time and per-

0

ILLUSTRATION : JOE GAST © 1990

formance are usually excellent, because
you're not competing with hundreds of
other users for the machine's attention.
Personal computers are also easier to
use . Applications can be built using vir
tually endless levels of help screens, win
dows, and other techniques that make
using the application more intuitive.
These kinds of things can't be done on
a mainframe without enormous expendi

ture and effort. It's like giving people a
choice between a black-and-white TV
and a color TV . Just as most people will
take the color TV, most people will take
a personal computer over a mainframe
terminal.
In the mid-l980s, IBM began to real
ize that mainframe sales were ebbing
away to the less profitable but enormous
ly popular PC . But wait a second. What
about all that information on
the mainframe, all those huge
data files? What about the tre
mendous investment that
companies all over the world
have made in mainframes and
mainframe data communica
tions networks?
To keep the PC people in
the game, protect customer
investment, and salvage its
bread-and-butter business,
IBM began to produce alter
natives that were needed to
provide connectivity between
PCs and mainframes. Enter
Systems Application Archi
tecture (SAA).

You don't SAA
PCs weren't the only reason
for IBM's sagging sales . An
other culprit was IBM's dis
jointed product line . IBM
produces a large portfolio of
software products that run on
continued
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a plethora of hardware platforms. IBM' s
product picture is so big that its own staff
has trouble getting a handle on it; forget
about the customers. Customers were
having some problems integrating these
products because of dissimilar protocols,
file structures, operating systems, nam
ing conventions, user interfaces, and so
forth.
Meanwhile, competitors like Digital
Equipment were promoting tightly inte
grated product lines that allowed users to
port applications unchanged (theoreti
cally) from a microcomputer to a main
frame and back again. This approach
permitted the development of systems
that distributed the work load across plat
forms, allowi ng different machines to do
the part of the work that each did best.
IBM confronted the problems of per
sonal (distributed) computing and its
fragmented product line by announcing
SAA in 1987. SAA is an attempt by IBM
to pull everything it produces under a
single umbrella of standardization.
SAA is not a product, but rather a set
of guidelines that IBM and third-party
vendors will adhere to in order to provide
both users and vendors with the benefits
that usually come from standardization.
Along with SAA, IBM also announced
the PS/2 family of microcomputers, the
OS/2 operating system, and the Micro
Channel architecture. T hese hardware
<>nrl <nft\1/"r" romnon, nts form nart of

AA is a
great idea, but it won't
happen overnight, and
it won't come cheap.

Needless to say, SAA is an ambitious
proposition . It 's a great idea, but it won't
happen overnight, and it won 't come
cheap. The chronic delays and relatively
high cost associated with the develop
ment and implementation of IBM 's fi rst
SAA application, OfficeYision, under
score this fact.

Hello, HLLAPI
The High-Level Language Application
Programming Interface (HLLAPI- pro
nounced "ha-lap-pee") is a valuable pro
gramming tool. HLLAPI lets program
mers develop applications that deliver
what SAA only promises. It can quickly,
easily. and relatively inexpensively pro
duce cooperative-processing applica
tions between PCs and mainframes that
draw on the strengths of both: PCs are
great for fast, friendly user interfaces;
mainframes can't be beat for storing and
retrievinl!: l!:il!:abvtes of information rel i-

tured; this dedicated approach was re
placed by the 3278/3279 coax adapters .
These adapters can be purchased for both
the PC and Micro Channel buses.
The emulation software changed as
well. The 3270PC control program gave
way to two different programs . The full
blown workstat ion program provides
support for four mainframe sessions, a
PC session, and a lot of other features.
The stripped-down version is called the
3270PC entry-level emulation program .
The entry-level program provides one
mainframe and one PC session; it meets
the requirements of most users.
Various terminal-emulation products
provided access to mainframe applica
tions. Some even provided file transfer
between the PC and the mainframe, but
they weren't really programmable. With
the introduction of HLLAPI, IBM has
provided a mechanism for effectively
controlling the interaction between the
PC and the mainframe .
HLLAPI is exactly what the name pur
ports : an interface to the low-level func
tions of the terminal-emulation program
that can be accessed by applications writ
ten in a high-level programming lan
guage like Cor Pascal. These functions
are invoked in the typical ma nner of the
particular programming language , by
linking the application program with a
language interface module (LIM).

DON'T WORRY , USE HLLAPI

Keystrokes can be sent to the mainframe,
automating the actions of a human opera
tor. The mainframe di splay c an be
searched, tested for an update, copied to
a file, or sent to the printer. Data can be

entered into a mainframe CRT form or
extracted and processed by another PC
program.
In addition to these and other presenta
tion services , HLLAPI provides func

HLLAPI FUNCTIONS

HLLAPI functions are executed by passing the function number as an
argument to the TSR program's interface function , HLLC.
Function
PRESENTATION SERVICES
Connect presentation space
Disconnect presentation space
Query cursor location
Query field attribute
Search field
Find field position
Find field length
Copy field to string
Copy string to field
CopyOIA

Copy presentation space

Function
number

1
2
7
14
30
31
32
34
33
t3
5

Description

Establish connection.
Break connection.
Find the cursor.
E.g. , is current field highlighted?
For presence of specified data.
Locate a specified field .
Get the length of a field .
Move field contents to a string.
Move string contents to a field .
Move 3270 operator information
area to a string.
Co?.x_e_ntire mainframe display to

tions that perform support tasks, such as
session status generation, connect ing to
and disconnecting from the mainframe ,
and system reset. The table provides a list
of all the HLLAPI fu nctions, as well as
the function codes and a brief description
of each.

Across the Great Divide
The primary problem that I encountered
when I began exploring HLLAPI was a
dearth of information. IBM provides
documentation on all the functions in a
terse manual, and the functions just
weren't intuitive. Once I started to build
a library of the functions inC, however,
it was relatively simple to combine the
function s to satisfy a variety of require
ments.
Since a picture is worth a thousand
words, I've included listing I as an anno
tated example of a program that uses
HLLAPI. The program is short, but it
ties together several important HLLAPI
functions to automate a routine function.

The ideal 16-inch ergonomic
monitor for professional graphics
and business applications.
Maximum performance for CAD/ CAM, spreadsheets, databases,
WYSIWYG word processors and desktop publishing. Designed fo r
PCs and Macintosh II.
1024 X 768 resolutions. Supporting the new, higher refresh rate
of 70Hz and above for a flicker-free display. No distortion. Sharply
focused. Bright images across the entire screen.
An anti-static, non-glare screen. Low
magnetic radiation. No interference between
NAN}10~
two monitors separated by a mere six inches, for
dual-display applications.
NANAO USA CORP.
23510 Tela Ave., Suite 5
Microprocessor-controlled configuration for
Torrance. cA 9o5o5 usA
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BYTE
Subscribers

Listing 1: BYTEAPI. C, a little HLLAPI program.
#include <stdlo.h>

Watch for the next BYTE
DECK mailing that will be
arrh·ing in your mailbox soon!
Use thi s as a fast, conven ient too l
to purchase computer products
and se rvices. It 's loaded with
essent ial hard ware and soft ware
products that you should be aware
of when making you r buyi ng
decisions ... and it's absolutel y
FREE!

I • HLLAPI parameters • I
lnt
API_FUNC, API _LEN, API_RETC;
char
API _ STRING[255];
HLLAPI DECLARATIONS '*'*11111111*' 1
connect_host() ;
dlsc onnect _ host();
pause ( lnt AP I _ LEN);
recelve_f!le ();
reset_system();
search _ pres(char • API _STRING ,Int API _ RETC);
send_key(char I API _STR ING);
walt();

/ 1111 11111111

void
void
void
void
vo id
void
void
void

main( )

(

I•
!•

reset _ system ();
connec t _ host();

1n1 t1al1ze HLLAPI TSR program • I
connect to mainframe presentation space • I

I ' perform the log-on process • !
puts("Logg1ng On To Mainframe VM System");
send _ key ( "@C") ;
I • clear the screen • I
walt() ;
I • wa1 t unt il ma i nfr ame 1s r eady for input • I
send _ key ("LOGON user1d@E"); / ' enters user ID • I
walt();
pause(20);
I • pause for 20 half- seconds • I
send _ key ( "password@E") ; I • enters the password • I
walt();

I•

search the presentat !on space for the signal from another user • I

I • ID that 1t 1s t!me t o download the file • I
strcpy(API _STRI NG, "OK TO PROCEED"); I • move search string to string parameter• I
AP I_LEN = 0 ;
/ ' 1nlt1al!ze length parameter • I
/ ' loop until the search string !s found 1n the presentation space
( as long as API _ LEN = 0 or until a key !s hit • /
while ( API _ LEN == 0 && lkbh!t() )

(

l

clrscr();
I • clear the PC screen • !
puts("Searchlng Presentation Space For Message To Proceed 11 ) ;
search _ pres(API _ STRING,1); I • Invoke the search function • I

I • when the signal Is rece! ved, begin download process • I

If you have a computer product or
service, and would like to reach
275,000 influential BYTE magazine
subscribers, please give Ed Ware
a call today at (603) 924-2596.
Here's what a BYTE Deck adver
ti ser has to say:
'' Ten years ago we advertised in the
very first BYTE Deck- the number
of sales leads we received was
enonnous! The BYTE Deck was so
successful for us , that we have
continued to use it over the past ten
years!"
Lisa Tarpoff
Markeling Manage r
Healh Company
Benlon Harbor, Ml

11\ITE

lJllljJJ

puts("Proceedlng To Dovnl oad File From Host");
d!sconnect _ host ();
1• mus t disconnect before receive • I
I • Invoke the receive function with parameters for the PC filename,
the mainframe filename, f!le type, and mo de; convert the f!le to ASCII;
carriage return / li nefeed marks the end o f records • !
rece!ve _ f!le("GLFILE GENERAL LEDGER • (ASCII CRLF");
connec t _hos t ();
/ ' reconnect to ma i nfr ame presentation space • I
send_key ( "@C" );
1• clear the screen • I
walt ();

I • send a message to the other user ID that the file has been downloaded • I
send _ key ("MSG other! d GL FILE RECEIVED @E");
wa! t();

I•

relnitlal!ze and exit
reset_ system ();
ex!t (O) ;

•I

! • Connect to Host Session • I
vo!d connect _ host ()
(

API_FUNC = 1;
/ • function code • I
strcpy(API_STRING, "E" ) ; !• connect to session E • I
AP I_ LEN = 1;
I • length of str i ng Is 1 • I
I • call Language Interface Module • !
HLLC(&API_FUNC,API _ STRI NG,&API _ LEN,&API_RETC);
1f (API _ RETC I = 0)
! • handle the return code • I

(
puts("llarn1ng : could not connect to Host." ) ;
pr1ntf("Return Code : Sd\n" ,API _ RETC);
return;

};

1• Disconnect from Host Session• I
void disconnect _ host ()
{
API_FUNC = 2;

continued
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Don't
take our
word for it,
take theirs ...
" Do you know what the underground bargain C compiler of this year is ? It' s
the Mix Power C compiler. For under $25 with shipping, it is one heck of a
good compiler.' '
Victor Schneider
Dr. Dobb's Journal, June 88 (Letter to the editor)

" Overall , Power C' s performance is remarkable fo r the price . Quite
compatible with the Microsoft C and Turbo C " standards", Power C is a
heavyweight contender in the educational, hobbyist, and perhaps even the
professional market - at a bantamweight price ."
Stephen Davis
PC Magazine. September 13, 88 (Review)

" Power C is an unbelievable product for $19 .95 , and is very competitive with
Turbo C , Microsoft C , and Microsof t's new Quick C in both fea tures and
perfo rmance. It is excellent f or the beginner who wants to learn C. or for the
experienced programmer who wants to develop professional applications. The
manual alone is worth the price of this package, and the generous library
source code and assembler offer adds to the value of it . If you have any
desire to program in C, or want a more powerful C compiler, get a copy of
Power C!"
Michael Cortese
Computer Shopper, August 88 (Review)

" The Ctrace debugger is where Mix really shines . It is magnificent . It's not
only beuer than the stripped down debugger Microsoft includes with Quick C.
it' s beller than the full debugger Microsoft provides with its high-end
compiler (Code view)."
David Weinberger
Computer Shopper, November 88 (Review)
Circle 125 on R£adtr Service Can/

Technical Specifications

Power Cincludes: Power C compiler w1th integrated Make .
Power CLinker. Power CL1branes (450 fu nction s). the Power
Cboo k (680 pages). and support for..
.,.. AN SI standa rd
7 IEEE floatong poont
8087180287 coprocessor
7
7 auto-sens1ng of 8087180287
7 automat1c register vanables
7
unlim1ted prog ram size
7 mixed model (near & far po1nters)
""' graphiCS on CG A. EGA. VG A. & Hercules
Optional Products:
.,.. Power Ctrace debugger
7
Libra ry source code
BCD business math
7

0

rder now by calling our toll free
number or mail the coupon to
Mix Software . 1132 Commerce
Drive , Richardson. TX 75081 .

1·800·333-0330
For technical su pport ca ll : 1-214-783-6001
Minomum Syslem ReQuirements
OOS 2 0 or later. 320K memory. 2 lloppy drives or hard drive
Runs on IBM PC . Xl. Al. PS/2 and compalibles

60 day money back guarantee
Name ___________________________
Street --------------------------
City --------------:::-----------
State - - - - - - - -  Z i p - - - - - - 
Telephone ----,...------::------=::-:-Paymg by·
0 Money Order
0 Check
0 Visa
0 MC
0 AX
0 DISCover
Card # -,---=-,----------------
Card Exp~ration Date - - - - - - - - -----
Computer Name
Disk Size
0 3'h''
=---...,...,.-...,.,.,-----::---- 0 5V<"
Product(s) (Not Copy Protected)
$_
__
0 Power C compiler ($19 .95)
0 Power Ctrace debugger ($19 .95)
0 library Source Code ($10 .00)

s___
s___

(oncludes assembler & library manager)

0 BCD Busmess Math ($10 .00)
Add Shipping ($5 USA  $20 Foreign)
Texas Residents add 8% Sales Tax
Total amount of your order

$____
$_ _
$_____

s.__
B

Power C & Power Clrace are lrademarks of Mix Soflware Inc. Quick C & Codeview are reg1slered lrademarks of Microsoh Corp. Turbo Cis a reg istered trademark ol Bo~ and lnlernational.

DON 'T WORRY , USE HLLAPI

Subscri ption
Problems?
HLLC(&API_ F1JNC,API _STRI NG, &API _ LEN, &API_RETC);
if ~API_RETC ! = 0)
puts( "Warning : could not disconnect from Host." ) ;
printf("Return Code : Sd \ n" ,API_RETC);

return;

};

I • Pause for host event, API LEN in half-seconds • I
void pause ( int API_ LEN)
(
API _F11NC = 18;
HLLC( &API_ F1JNC ,API _STRING, &API_ LEN , &API _RETC);

}
/ *Receive File• I
void receive_f1le (char •API _STRING)

(
API _FUNC = 91 ;
API_LEN • strlen(API_STRING) ; / *lengt h of API string* /
AP! _RETC = J;
/ *receive . com located on c : drive* /
HLLC(&API_F11NC , API _STR ING , &API _LEN, &API _RETC);
1f (API _RETC ! = J)

We want
to help!

(
puts( "Warning : could not receive file." ) ;
rintf("Return Code : %d \ n" ,API _ RETC);
else

(
puts(" ");
puts("F1le Received . ");

};

If you have a problem
with your BYTE
subscription, write us
with the details. We'll
do our best to set it
right. But we must
have the name,
address, and zip of the
subscription {new and
old address, if it's a
change of address). If
the problem involves a
payment, be sure to
include copies of the
credit card statement,
or front and back of
cancelled checks.
Include a "business
hours" phone number if
possible.

EI\ITE
Subscriber Service
PO. Box 555
Hightstown, NI 08520
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/ • Reset System * /
void reset _ system ()

(
API_FUNC = 21;
HLLC(&API_F11NC,API_STRING , &AP I_LEN ,&API_RETC) ;

}
/ •Search presentation space• /
void search_pres(char *API_STRING , int API_RETC)

{
API_FUNC • 6;
API_LEN = strlen(API _ STRING); / *l ength of API string* /
HLLC(&API_F11NC,API_STRING, &API _ LEN ,&API _ RETC);
1f ( API _RETC ! = 0)

{
puts( 11 Warning : Could not find string in presentation space." ) ;
printf("Re t urn Code : Sd \ n" ,API_RETC);
j;

/ * Send Key* /
void send _ key (char *API _ STRING)

{

API _ FUNC = J;
API _ l.EN = strlen(API_STRING); / *length of API string• /
HLLC(&API _ F1JNC, API _ STRING ,&AP I _ !.EN, &API _ RETC);
if (API _RETC ! = 0)

{
puts( "Warnlng : could not send keystrokes. 11
printf("Return Code : Sd \ n" ,API_RETC);
return;

) ;

};

I • Wait for mainframe to catch up • I
void wait ()
{
AP!_F11NC = 4;
HLLC(&API _ F11NC,API _STRING, &API_LEN, &API _RETC);

}

the HLLAPI TSR program using reset
system. It ' s the safe thing to do and re
sets everything to default values . Next,
connect to the mainframe presentation
space. The send key function clears the
screen and enters the log-on ID . Certain
keystrokes are preceded by an @ sign,
such as @C (the Clear key) and @E (the
Enter key). These are known as atten-

BY TE IBM Special Edition

tionlinterrupt keys because they initiate
some kind of action on the part of the
mainframe system .
Next , use pause to let 10 seconds pass
and let the mainframe session catch up
before entering the password. The differ
ence between pause and wai t is subtle .
The wait function waits until the
continued

. Group sche~ulin~
With online notification
-- in 1.4 KBytes!
CaLANdar provides group scheduling of appointments
and tasks, a group maiVnotebook facility and the
industry's best RSVP and notification system.
Current

• NOTIFICATION & ACCESS

- - Men us Area

On-line notification and "hot key' access to
all of CaLANdar's features - without exiting
from your application programs - even
GRAPHI CS programs! And one computer
can monitor up to 10 schedules.
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• TINY RAM OVERHEAD
CaLANdar's full function TSR occupies
1.4 KBytes of main memory on systems
with EMS - less than 7 KBytes w/o EMS.
The pop-up only mode occupies less than
4 KBytes. And when used with 'high loaders'
it occupies 0 bytes of main memory!

.....

IJIAJv.lll
[IIAJY)J

We treat people like people and resources
like resources. And our Resource Manager
facility provides extended control for the
people who are responsible for corporate
resources.
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• ON-LINE NOTIFICATION
For new appointments, tasks and mail,
RSVPs, appointment time and Quick
Reminder.

• PEOPLE GROUPS
CaLANdar's groups make it easy for you
to maintain both system-wide and personal
lists of people. When creating an
appointment, task or mail, simply select
a group name. CaLANdar will automatically
notify each member of the group.

• RESOURCE GROUPS/POOLS
CaLANdar supports system-wide and local
resource groups and pools. Resource groups
include resources which are frequently used
together. Resource pools are groups of
similar resources. When you select a
resource pool for an appointment, CaLANdar
automatically assigns one of the resources
within the pool.

R

v
v
v

Appointment , Task
and Ma1l Windows

For more information and a free demo copy 
call , write or FAX today. Or call our BBS
to down-load your demo copy ... TODAY!

VOICE: 508/626-8511
FAX: 508/626-8515
BBS: 508/875-8009

Ca LAN DAR~
A Microsystems Software lii!ll~"!"l

Microsystems Software, Inc.
600 Worcester Road Framingham, M A 0 1701
CalANd.u and Team WORKS are TMs of Microsystems Software
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• SENSIBLE REPORTS
CaLANdar provides several useful printouts
- like our Daily Organizer, which help you
organize your daily, weekly and monthly
activities.
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RSVP
Status

DON'T WORRY , USE HLLAPI

communication line is no longer busy ;
this doesn 't necessarily mean that the
previous action you requested has been
completed . The pause function waits for
the length of time you specify.
To find out when it's safe to start the
download , the automated operator will
repeatedly search presentation space
until it detects the notification string
"OK TO PROCEED," or until some
body presses a key . Obviously, the noti 
fication string could have been anything .
Please be aware that there are more so
phisticated (and more complicated) ways
of handling this kind of notification de
tection .
Once the automated operator gets the
OK to continue, the download process
begins. However, you must first discon
nect from the presentation space; this is
mandatory . The receive file function
accepts the following parameters for re
ceiving a file from a VM mainframe sys
tem : the PC filename (GLFILE), the
VM filename (GENERAL), the VM file
type (LEDGER), the VM file mode (*) ,
and the conversion parameters (ASCII
CRLF). When the file has been down
loaded , reconnect to the presentation

space, clear the screen, and send a mes
sage to the other virtual machine saying
that the file was received.
If you examine the functions them
selves, you'll notice that they are modu
lar. They can be mixed as necessary to
create the desired result. There could
have been other functions added to make
this application more robust.
Once you 've written your HLLAPI ap
plication program, you must compile it
and link it with the appropriate LIM . In
the case of C , there are three LIMs . For
the small, medium , and large memory
models , use HLLC_S.OBJ , HLLC_ M
.OBJ , or HLLC_ LOBJ, respectively.
The following is a batch file imple
mentation that could be used to compile
and link the BYTEAPI program using
Turbo C.

level program, and C> indcipl for the
workstation program. Next, execute the
IBM HLLAPI program: C> EEHLLAPI
for the entry -level version, and C>
HLLAPI for the workstation version. Fi
nally, execute the application program :
C> BYTEAPI. That 's all there is to it.

Take a Mainframe to Lunch

using turbo c
tee - IC: !te linclude - LC: ltcllib
byteapi. c hllc_s. obj

The ways in which you can use HLLAPI
are limited only by your imagination.
You needn' t stretch too far to see the po
tential of a PC database that uses
HLLAPI to pass data back and forth be
tween a mainframe database and a PC
database , or a PC front end to a main
frame-based application that provides a
graphical user interface, or perhaps an
expert-system shell that invokes a
HLLAPI program to perform main 
frame problem determination and resolu
tion without human intervention.
All kinds of things are possible. Get
your SAA the inexpensive way ... start
today . •

To execute BYTEAPI, first run the ter
minal-emulation program from the DOS
command line: C> pcJ270 for the entry-

Mike Fichtelman is the systems planning
officer at EAB in New York , New York .
He can be reached on BIX c/o "editors."

REM compile and link byteapi. c

ABC Flowcharter for Windows
((Simply the easiest way to document procedures.n
ABC Flowcharter T" makes drawing and editing
flowcharts easier th an ever. It 's loaded with
features that help yo u make and edit charts in
a fraction of the time needed with o ther
flowcharting or drawing programs.
ABC Flowcharter's advanced link feature lets
you break complicated procedures into sma ller,
more manageable steps. just click o n a shape to
display a sub -chart or procedure. It 's that easy.
Ask your dealer for a demonstration or call
1-800-227-0847 for more information . See for
yourself why ABC Flowcharter is quickly
becoming the standard flowcharting tool for
the Fortune 1000. Retail price S29S.

Roykore·u
22 15 Filbert St.
San Francisco, CA 94123
4IS-S63 -917S
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ADDING VALUE TO
YOUR DATA
Whatever way you choose to share data,
the process is essential
George Bond
ata sharing is one of
tho se phra ses whose
fuzziness masks the im
mense value of what it
describes . Its meanings
and uses span a wide range . Moving data
from one computer to another is so cen
tral an issue that it is impossible to over
state its importance.
Data sharing can mean slipping the
answers to today's quiz to the
kid across the aisle in an ele
mentary-school history class.
Or it can refer to the National
Oceanic and Atmospheric
Administration computer' s
pulling weather data from
sensors and broadcast gear in
a satellite miles above the
earth and feeding it into a net
work that your local TV
weatherperson uses to pre
pare the 6 p.m. report.
In down-to-earth , real 
world terms , data sharing can
mean maintaining a central
file of procedures and func
tions for use by a program
ming team, the pooling of
mortality statistics by insur
ance companies, or providing
a statewide master card cata
log for libraries.
You can even share data
with yourself by cutting and
pasting between applications,
doing mail merges, importing

D

ILLUSTRATION : KA REN STOLPER © 1990

information, or using Dynamic Data Ex
change (ODE) procedures. You can share
data with others through someth ing as
simple as a null modem (or a peer-to
peer, zero-slot LAN).
Despite its importance , the world of
data sharing is far from robust. The lack
of hardware and software standards has
caused enough problems to drive many
users back to their isolated PCs after ten

tative and often unsuccessful attempts to
talk with the world . Users have needless
ly rekeyed millions of characters instead
of having them read from a fi le.
Thousands and thousands of people
use databases, telephone directories , and
accounting system s that don't really
meet their needs. They do so because it
takes too much work to manually tran
scribe years of data from an old program
to a new and improved one.
What follows is a discussion
of basic ways that you can
share data and of what tools
are available that you can use
today.

Foot power Transfers
The "sneakernet" is the sim
plest way to share data be
tween one computer and an
other. You store data on a
floppy disk in computer A, re
move the d isk, carr y it to
computer 8 , insert it in a disk
drive, and read it. It is simple ,
fast , and cheap.
Of course, this method of
sharing da ta assumes that
both computers use compat
ible dis k formats and sizes
(your PS/2 will have problems
reading a disk from your DEC
Robin). It also assumes that
the progra ms that generate
the data are compatible (for
continued
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example, WordStar 4.0 is not happy try
ing to digest a raw WordPerfect 5.1 file) .
If you experience compatibility prob
lems, there are solutions .
When all your data is stored in ASCII,
all is well on the network . Of course, not
everything is stored in ASCII. Page
Maker stores data one way , dBASE an
other, and SuperCalc a third. WordPer
fect 5.1 stores its data differently than
WordPerfect 4.0. An early Lotus work
sheet is different from a current Lotus
worksheet.
There are several ways to deal with
this problem. When you're working with
Microsoft Windows applications , you
can use DDE to move data around auto
matically. Smart clipboards, such as the
ones in Windows and Desqview , can
handle data from diverse programs and
do the necessary conversion. Many pro
grams now have very good import/trans
lation programs built in . Excel, for ex
ample, can read files generated by many
other spreadsheet programs. Most of the
major word processors can read each
other's fi les. And dBASE formats have
become a virtual lingua franca of data
bases.

Removable hard disk drives are an
other option. These devices are like stan
dard hard disk drives , but they come in
two parts: a docking section installed in
the computer, and a separate disk pack
(see photo I) . You can unplug the disk
portion from the docking section and
plug it into another computer.
In other words, you could work on a
spreadsheet all day at the office, store it
on a removable hard disk dri ve, and, at

storage uses recording
tape instead offloppy
disks to store or
transfer information.
The principle is
the same, but the
medium is different.

Slide-in, Slide-out Data
The Bernoulli Box, an early, removable
media, high-capacity disk drive that was
introduced a decade ago by Iomega, has
become a dependable data-sharing medi
um. It uses removable high -capacity
disks protected by a hard shell. Bernoulli
Boxes are ava ilable in both 8- and 5 •A 
inch format s and operate with most
microcomputers. The 5 1A-inch drives
can be mounted internally. The 8-inch
drives are available with capacities of 10
megabytes and 20 MB, and the 5 1A-inch
units are available with 20 MB and 44
MB . A Bernoulli Box can read data re
corded on any other Bernoulli Box of the
same size.

the end of the day , snap out the disk and
cart it home . After dinner, you could
plug it into the docking socket in your
home computer and continue working.
Or you could ship it across the country so
your partner in Boston could check your
work before submitting it to the bank to
document your qualifications for a loan.
Such widely known manufacturers as
Plus Development, SyQuest, and Sys
gen, as well as lesser-known vendors like
Axonix and Mega Drive Systems, are of
fering removable hard disk subsytems.

Photo I: One way to share
data is with a removable hard
disk system like this Sysgen
45-MB device. With a setup
like this, you can snap out
the disk pack, plug it into
another system, and use the
information somewhere else.

Dis andDAT
Tape storage, a variant of the sneakernet,
uses recording tape instead of floppy
disks to store and/or transfer informa
tion . The principle is the same, but the
medium is different. Tape is available
in three configurations: cassette, car
tridge, and open-reel.
As a computer-data medium, cassettes
are unreliable and difficult to use . A
caveat: If you are considering using cas
settes to transfer your data, discuss your
needs with someone who owned a Tandy
Modell \lith a cassette drive .
Digita audio tape (DAT) recorders
modified for data use are beginning to
show up on the market. You will find
them handy for backing up LANs, be
cause they have advantages such as their
capability to store more than a gigabyte
of data on a cartridge about the size of a
standard audiocassette.
However, DAT devices are expen 
sive- about $2000 and up . If all you want
to do is share data, they aren't very cost
effective. But if you're interested in this
technology and can justify the expense,
they 're available from Jasmine Technol
ogies, GigaTrend, and Tallgrass Tech
nologies .
Generally, traditional magnetic car
tridge tapes and drives make a lot more
sense. They are available in several form
factors and are growing in popularity as
backup devices for small-computer hard
disks. These drives are relatively inex
pensive and compact. You can install
them internally in many PCs, saving
valuable desktop space.
The cartridges themselves are inex
pensive, small, and easy to store. They
are available in capacities of up to 320
MB (data compression techniques are
generally used to attain such higher-ca
pacity figures) . Standards for this type
of cartridge have been set and adopted by
the industry. They are published by the
Quarter-Inch Cartridge (QIC) commit
tee, but not by ANSI, the International
Standards Organization (ISO), or any
other internationally recognized stan
dards organizations.
The granddaddy of data-tape systems
is open-reel. This is a configuration,
usually called "9-track," that stores data
at 800, 1600, 3200, or 6250 bits per inch
on a %-inch tape in nine parallel tracks .
The data is read nine tracks at a time ,
making data transfers very fast.
Nine-track drives are common on
mainframes, and you can install them on
most PCs . They are more expensive than
cart ridge systems, and because they use
large reels, they also present storage
continued
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It's easy to see why LANtastic™PC
Network sales have skyrock
eted - enough for 39th in Inc
Magazines "Inc 500".
Linking anywhere from
two to 300 PCs, it lets users
w:~;;.'.~
share disks, files. databases, programs
and printers. So they zoom
through their days by
replacing time consuming
_legwork with a few simple
keystrokes.

a

And while LANtastic was designed
to turbocharge productiv
ity, it was also designed to llliiJ.I
LAN :TIN8
u;;:ra
fit comfortably inside
EII vmrr;m
limited budgets. For as
little as $252* per PC- software and
I1
adapters - it delivers a hefty
price-performance payload:
Disk caching to boost speed.
E-mail to cut paper trails.
. . . . ..,. security to stop space
~
invaders. Audit trails to track network

activity. Multiple printer sharing. Voice
mail options. Just to name a few.
So whether you run LANtastic AE-2
Ethernet adapters, LANtastic 2Mbps
adapters or others, you get a tremendous
amount of LAN bang for the buck.
No wonder LANtastic sales have
skyrocketed making it not only an
Editors' Choice but a people's choice as
well.
Call 602-293-6363 and join
LANtastic's growing crowd.

~ARTISOFT
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BERNOULLI BOXES

DATDRIVES

Iomega Corp.
1821 West 4000 South
Roy, UT 84067
(801) 778-1000
Inquiry 1079.

GigaTrend, Inc.
2234 Rutherford Rd .
P.O. Box 4298
Carlsbad, CA 92008
(619) 931-9 122
Inquiry 1085.

CARTRIDGE TAPE
SYSTEMS
Colorado Microsystems
800 South Taft Ave.
Loveland, CO 80537
(303) 779-1532
Inquiry 1080.

Tallgrass Technologies
Ill 00 West 82nd St.
South Overland Park , KS
6621 4
(913) 492-6002
Inquiry 1086.
MODEMS

Mountain C001puter, Inc.
360 El Pueblo Rd .
Scotts Valley , CA 95066
(408) 438-6650
Inquiry 1081 .
Sysgen, Inc.
556 Gibraltar Dr .
Milpitas , CA 95035
(415) 490-6770
Inquiry 1082.
COMPUTER-TO
COMPUfER DIRECT
CONNECTION
Fifth Generation S)Slems
I0049 North Reiger Rd.
Baton Rouge, LA 70809
(800) 873-4384
(504) 291 -7221
Inquiry 1083.
Traveling Software, Inc.
18702 North Creek
Pkwy.
Bothell , WA 98011
(800) 662-2652
Inquiry 1084.

Eurollnk Corp.
17130 Dallas Pkwy.,
Suite 160
Dallas, TX 75248
(214) 248-293 1
Inquiry 1087.
Hayes Microcomputer
Products, Inc .
P.O. Box 105203
Atlanta, GA 30348
(800) 635-1225
Inquiry 1088.
Microcom
500 River Ridge Dr.
Norwood, MA 02062
(800) 822-8224
(617) 551 -1000
Inquiry 1089.
USRobotlcs, Inc.
8100 North McCormick
Blvd.
Skokie, IL 60076
(800) 342-5877
(708) 982-5010
Inquiry 1090.

problems. But if you need to exchange
data with a wide variety of computers, 9track may be the way to go. Most 9-track
drives can read tapes written by other
drives at the same density. Some 9-track
vendors are Flagstaff Engineering,
Overland Data, Contech, and Qualstar.
Peer-to-Peer Data Sharing
The simplest way to share data is by
stringing a wire between the computers'
RS-232C ports (using a " null modem").
Null modems really aren't modems at
220
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ZOOM Telephonirs, Inc.
207 South St.
Boston, MA 02111
(800) 631 -3 116
(617) 423-1072
Inquiry 1091.

Plus Development Corp.
1778 McCarthy Blvd.
Milpitas , CA 95035
(800) 826-8022
(408) 434-6900
Inquiry 1097.

9-TRACK TAPE
SYSTEMS

SOFIWARE

Contech C001puter Corp.
P.O. Box 153
Tarzana, CA 91356
(818) 343-6505
Inquiry 1092.
Flagstaff Engineering
1120 Kaibab Lane
Flagstaff, AZ 86001
(602) 779-3341
Inquiry 1093.
Overland Data
5600 Kearney Mesa Rd .
San Diego, CA 92111
(800) 729-8725
Inquiry 1094.
REMOVABLE DISKS
Axonix
1214 Wilmington Ave .
Salt Lake City , UT 84106
(800) 866-9797
Inquiry 1095.
Data Technology Corp.
500 Yosemite Dr.
Milpitas, CA 95035
(408) 262-7700
Inquiry 1096.

all . They are simply cables that have
some of their connector pins cross 
wired . For example , pin 2 at the sending
computer may be tied to pin 3 at the re
ceiving computer. Sender pin 6 may be
come receiver pin 20. The actual config
uration depends on the serial ports in
volved.
Getting two computers to talk to each
other over a null modem used to be a
challenge-to say the least . You had to
make your own cable, configure a serial
port, and write or diddle software to get

BYTE IBM Special Edition

TELECOMMUNICUIONS
Datastorm
Technologies, Inc.
P.O . Box 1471
Columbia, MO 65205
(314) 443-3282
Inquiry 1098.
DCA/Crosstalk
Communications
1000 Alderman Dr.
Alpharetta, GA 30201
(800) 241 -4762
(404) 442-4000
Inquiry 1099.
Forbin Project, Inc.
P.O. Box 702
Cedar Falls, lA 50613
(319) 232-45 16
Inquiry 1100.
Future Soft
Engineering, Inc.
1001 South Dairy
Ashford, Suite 101
Houston, TX 77077
(7 13) 496-9400
Inquiry 1101.

the computers to communicate. How
ever, the advent of the laptop computer
has changed all that.
The need to move information on a
regular basis between portable and desk
top computers created a sizable market
for software and hardware to handle this
job. Although such programs were de
signed for laptop-to-desktop connec
tions, they also work with desktop-to
desktop connections . These programs
often include hydra-headed cables that
connect to just about any port on a PC,

ADDING VALUE TO YOUR DATA

and they are a breeze to configure.
LapLink , Brooklyn Bridge, and File
Shuttle are examples of available prod
ucts in this market . Some of these trans
fer programs have become so sophisti
cated that they are virtually a LAN for a
pair of computers; besides doing all the
error checking needed to transfer both
text and binary files, they allow you to
use remote printers and disks. Unlike a
full -featured LAN , however , these pro
grams operate in a master/slave config
uration. When you are using a disk on the
remote computer, that computer cannot
be used from its keyboard .

Photo 2: One way of
sharing data is on a BBS.
Shown here is a screen
f rom 8/X, which has
several hundred different
interactive conferences
covering a huge variety
ofsubjects.

Plugging into the World
The next step up from a null-modem con
nection is a real , physical modem con
nection. Although you lose speed with a
real modem, you gain distance . Null
modems have a limit of 50 to 100 feet for
serial connections and about 12 feet for
parallel connections.
Null-modem serial connections allow
data transfers at speeds exceeding 115K
bytes per second; parallel connections
allow for much faster transmission . Con
sumer modem speeds top out at 19,200
bps. But real modem connections can
span continents and oceans if necessary
(as long as the modem on the receiving
end is compatible with that on the send
ing end).
The two basic types of external mo
dems are acoustic-coupled and direct
connect. Acoustic modems make no per
manent connection with the telephone
system. Instead , they use transducers
that press against a telephone handset' s
mouthpiece and earpiece.
Acoustic couplers don't handle high
data speeds well. They are mostly relics
today, but they still have some valuable
uses . For instance , if you' re stuck in a
hotel room where the telephone cable is
anchored into the wall the way Excalibur
was anchored into the stone , acoustic
couplers are essential. A 300-bps trans
mission through electronic earmuffs on
the phone is better than no transmission
at all. And technology is changing
things , as usual. For example, a new mo
dem from Eurol ink comes with an acous
tic coupler that the company says sup
ports speeds of up to 4800 bps with MNP
level 5 data compression.
You can obtain both external or inter
nal direct-connect modem s. External
modems have one or two phone jacks and
one serial connector. You plug a phone
cord into one of the jacks in the modem,
and the other end into the telephone wall
outlet , just as you would plug in a phone.
The jacks are generally RJ-11 and accept

a standard Bell Telephone extension
cable. Often, the modem has a second
jack to allow connecting a telephone to
the line . Internal direct-connect modems
also come as self-contained cards that fit
into a bus slot and provide their own
serial connection.
The slowest standard modem these
days operates at 300 bps. I've seen these
modems advertised for as little as $25,
and selling for $2 to $5 at swap meets.
Unless you're on an absolutely rock-bot
tom budget, don't bother with them . Get
at least a 1200-bps modem ($50 to $100)
or, better yet, a 2400-bps unit ($75 to
$200) . If you need to move large amounts
of data, consider 9600-bps or faster mo
dems ($600 and up). The 1200-bps
modems are probably the most common
today, but as prices fall, 2400-bps units
are catching up fast.
Both the acoustic and direct-connect
modems require a serial card that you
can configure as a communications port
on your computer. COM I and COM2 are
the most common, but you can often use
COM3 and COM4 as well.
There are some amazing telecom
munications software packages on the
market today-public domain and share
ware as well as commercial. You really
have to look hard to find a bad one . You
may find an interface you don't like , but
the program is likely to do what it says it
will do, and do it well .
Sophisticated packages like Crosstalk
for Windows and DynaComm can sup
port DOE while running in the back
ground and can feed numeric data direct
ly into an Excel spreadsheet. Kermit, a
public domain program , can interact
with everything from mainframes to
microcomputers . With shareware pro
grams (e.g ., Telix, Qmodem, and Pro
comm) that include command languages ,
you can automate much of your telecom
munications activity. If you choose other

software (e.g ., Remote2 and Carbon
Copy) , you can set up one computer as a
host and and control it remotely from an
other computer. For example, you could
run Remote2 on you r office desktop
while you travel and have access to all
your files from the field .
Data telecommunications with nn-line
systems may be the best way to share
data . No one knows for sure how many
public computer BBSes exist today , but
estimates for the U.S. alone begin at
6000 and go as high as 15,000. Most of
these are free services run by individuals
or companies .
Their content ranges from civil rights,
freedom-of-the-press, and National Ri
fle Association gun policy support to
product support. There are specialized
BBSes for pilots, doctors, health-food
fanciers, Buddhists, channelers and mys
tics, children, senior citizens, members
of Alcohol ics Anonymous and other 12
Step groups, and science fiction fa ns.
You name it. . . there 's probably a BBS
group somewhere that addresses issues
that interest you . Thousands of mega
bytes of text and program code are avail
able for the price of a phone cal l.
Many commercial BBSes exist as well.
Among those that provide information at
moderate prices are BIX, CompuServe,
GEnie, Delphi , Dow Jones, and a dozen
or so others (see photo 2). High-end ser
vices that cost $25 per hour and up (e .g.,
Nexis and Dialog) provide specialized
information on demand. This may be the
ultimate in data sharing. When you use
one of these services, you literally have
the collected wisdom of the world sitting
in data banks waiting for you to drop by
and collect it. •
George Bond is a communications con
sultant with more than 20 years ' experi
ence and a cofounder of BIX. You can
reach him on BIX as "gbond. "
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Eight Serial
Ports
One Board

RS-422/RS-485
Boards for AT,
Micro Channel

Smart Lynx AT1"' intelligent
4-port serial adapter for PC-AT
and compatibles supports
RS-422 and most multi-user
operating systems. On-board
processor takes burden off CPU.
For order info, call:

Qua tech's ES-100 provides eight
RS/232 serial ports in a single AT
slot. RJ-11 modular connectors.
16450 UARTS are standard. Optional
buffered 16550 UARTS. PC-AT, ISA,
or EISA compatible. Priced below
$500! Quantity Pricing Available!
Call for our PC Interface Handbook:

RS-422 / RS-485 asynchronous
serial communication boards from
Quatechlavailable in 1to 4 ports
for PC-AT and compatibles and 1
to 4 ports for PS/ 2 Micro Channel.
Call for our free
PC Interface Handbook:

1-800-553-1170

1-800-553-1170

Quatech synchronous/
asynchronous serial boards for
PC-AT and compatibles support
RS-232, RS-422 , and RS-485
communication.
Call for our free
PC Interface Handbook:

1-800-553-1170

PC-AT. Micro Channel. and PS/2 are trade
marks or registered trademarks of IBM Corp.

PC-AT is a trademark or
registered trademark of IBM Corp.

PC-AT is a tro~demark of IBM Corporation.

Synchronous
Communication
Boards for AT

662 Wolll<dgos Parkway
Akron, OH 44311

662 Wollledgos Parkway
Akron, OH 44311

6112 Wolll<dgos Parkway
Akron . OH 44311

Cirrlt 240 011 Rlalhr Strviet Canl

"GUATECH

~ GUATECH

"GUATECH

Cirrlt 242 011 Rlalhr Strvict Canl

Circlt 241 011 Rlalhr Strvict Canl

Communi.c ations
Data
Acquisition
"'
.

---
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::

-

"

.

"PC-AT (ISA) Interfaces··

..

• I

.

•

'

.

•• }i
~·

o

.. ..__

-

6&'2 Wolllodgos Parkway

Phone: (216) 434·3154 • FAX: (216) 434-1409
TELEX: 510-101-2726

Cirdt 243 011 Rlalhr Strvict Card

PC-AT, PS/2 and Micro Channel are
registered trademarks of IBM Corporation.

Circk 244 011 Rlalhr Strviet Card

Joystick
Adapter
for PS/2

2 parallel,
2 serial, I board

GPA-1000 works with
IBM Micro Channel for PS/ 2
Models 50, 60, 70, and 80. Connect
two joysticks or four paddles. Also
compatible with IBM Game
Control Adapter for PC-XT and AT.
Call our toll free order line:

Quatech DSDP-402 for PC-AT
has two parallel ports, and two
serial ports for any combina
tion of RS-232, 422, and 485
communication. DSDP-100,
two parallel and two RS-232
ports, available at lower cost.
For order info, call:

1-800-553-1170
"GUATECH
662 Wolll<dges Parkway
Akron, OH 44311

IBM , Micro Channel, PS/2, PC-XT, AT,
and Game Control Adapter are trademarks
or
trademarks of IBM

Cirdt 246 011 Rladtr Strvice Card

Single-slot Quatech PXB-721 for
PC-AT has 72 digital I/O lines.
Connect three choices of data
acquisition modules. Supports
Labtech Notebook':"
Call for our free
PC Interface Handbook:

1-800-553-1170

"PS/2 Micro Channel Interfaces"
gGUATECH

PC-AT and PC are registered
trademarks of IBM Corp.

Digital
I/O Board



"GUATECH
Akron . OH 44311

1-800-553-1170

1-800-553-1170
"GUATECH
662 Wall Ledges Parkway
Akron . OH 44311

"GUATECH
66 2 Wolll<dg., Parkway
Akron . OH 44311

LabTech Notebook is a trademark of
Laboratories Technologies Corp.

Circlt 245 011 Rlalhr Strviet Card

The WSB-100 Wave Form Synthe
sizer Board from Quatech has the
best set of numbers in the market.
With speed to 20MHz and a 32K
memory at $1290, it's making
waves in more ways than one. The
WSB-100 is also a star performer
as a digital pulse/word generator
with the optional digital module.
Call for our free
PC Interface Handbook
1-800-553-1170
~GUATECH
61!2 Wolf l1-dges Park\Nay
Akron. OH 44 311

Circlt 247 011 Rlalhr Servict Canl

Circle 248 011 Rlalltr Service Card
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PRODUCT SHOWCASE
BUYER'S MART
• BYTE BITS
• PRODUCT SPOTS
• MICRO PRODUCT CENTER
CATALOG SHOWCASE
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- - - - - - T H E BUYER'S MART·-----
A Directory of Products and Services

furnish typewritten copy. Ads can include headline (23 characters maximum),
descriptive text (250 characters is recommended, but up to 350 characters can
be accommodated), plus company name, address and telephone number. Do
not send logos or camera-ready artwork.
DEADLINE: Ad copy is due approximately 2 months prior to issue date. For ex
ample: November issue closes on September 8. Send your copy and payment
to THE BUYER'S MART, BYTE Magazine, 1 Phoenix Mill Lane, Peterborough,
NH 03458. For more information call Brian Higgins at 603-924-3754.

THE BUYER'S MART is a monthly advertising section which enables readers
to easily locate suppliers by product category. As a unique feature, each
BUYER'S MART ad includes a Reader Service number to assist interested
readers in requesting information from participating advertisers.
Effective January 1, 1990.
RATES: 1x-$590 3x-$550 6x-$525 12x-$475 24x-$450
Prepayment must accompany each insertion . VISAIMC Accepted .

AD FORMAT: Each ad will be designed and typeset by BYTE. Advertisers must

ACCESSORIES

RADIOACTIVE?

DOZENS USEFUL PROGRAMS

IBM cmptble, In ASCII , SV• di!k, practical + educational
CATEGORY FINANCIAL : Progr'! tor wage!. retiremenl pay,
1nves1'g/mortg'!, taxa!, buy vs lane. inflation. etc
CATEGORY PRINT: Fllelsortlfind/pr~nl addrne! in ditf ways.
forms-table!, prmter control & capability. etc
CATEGORY GRAPHICS: Unle green men run'g owr screen .
tiling + retrieving p1cture!, xy-drawing & grid!, etc
$29 tor 1 category, 539 lor 2. $49 for all 3 (52 prog) Cl'leQue/
M 0 ./M .C (number + expiry date)- Catalog $2

Plot it an vour PC with The Rf,HO RADIATION MONITOR
Senal or pnnler port Dete cts : ALPHA • BETA • GAMMA • X· RAY
M1croR . 1000 times !he resolu tion o1 standard geiger counters
E):cellent lor tracking RADON GAS f inll sources
Plot· • Background • Cosm1c Rays • Clouds • Filods
CaiVWnte lor PC MAGAZI NE review • TSR • GM Tube
VISA/MASTER Phone orders Not satisfied? Full rt!lund

Tel: (302) 655-3800

L G M

Aware Electronics Corp.
f'O. Box 4299, Wilminglon , DE 19807

BAR CODE

ACCESSORIES

$149.50

SYSTEMS

P.80J 983, Guelph , On! . Canada NIH 6NI

lnqu1ry 701.

(519) 821 ·6344

LABELING SOFTWARE
On EPSON. IBM . OKI dot matrix or LaserJet Flexible
design on one easy screen Any format/s ize Up to 120
fields/labeL 18 text sizes to 3 '~ readable at 100' A lAG.
MIL·STD. 2 of 5. 128, UPC/EAN, Code 39 File Input &
Scanned logos/symbols (PCX)-$279 Other programs

from $49. 30-day SS back

Worthington Data Solutions
41 7-A lngall! St , Santa Cruz. CA 95060

(408) 458-9938

(8001 345-4220

Inquiry 706.

HEWLETT PACKARD

BIG SAVINGS ON RIBBONS!

Buy- Sell- Tmde

Got 50 better-than -new ribbons tor each one you
buy with our new Wei Ribbon Re·10ker. Easy to use.

Laser Jel 11/110
Color Pro (74AO)
Genu1ne HP 2 Meg/4 Meg
t-IP-755QA
Desk Jet
Draft Pro DXLIEXL
Rugg ed Wri!er
Dr1ftmas1ar 1111
Eledro&telic Plo!lerr;
C1600 (0 Size)fC 1601 (E S1ze)
Science Ac cenor~es Corporalion Some Olgltlze~
36"' ll 48 " (2750)
60" I 7'2" (3175)

Fits most cartridges. Printer sate . Satisfaction
Guaranteed .

SPECIAL OFFER! CALL TOOAY I

BLUE RIBBON INK, LTD.

T. E. Deaher & Allaocletea

3773 Cherry Creek Norlh Drive. Suite 500

4117 Second Ave. S , Birmi ng l'lam. AL 35222

Denver, CO 80209
(800) 477-3465
(303) 377-4695

Phono: (205) 591 -4747 Fox: (205) 591 ·1108
(800) 638-4833

Inquiry 702.

BAR CODE READERS
For PC, XT, AT, & PS/2, Macintosh, and any RS-232
termina l. Acts like 2nd keyboard , bar codes read
as keyed data With s1eel wand- $399. Top rated
in independent revt9\NS . Works with DOS, Xentx,

Novell . Alloy. -ALL software. Lasers, magstripe, &
sial badge readers 30·day $$ back

Worthington Data Solutions
41 7-A Ingalls Sl . Santa Cruz . CA 95060

(408) 458· 9938

(800) 345·4220

Inquiry 707.

ARTIFICIAL INTELLIGENCE

NeuraiWorks Explorer

CUT RIBBON COSTS!
Ae·ink your printer ribbons quic kly and easily Do all
canridge ribbons with just one inker! For crisp, black
profess ion al print since 1982 You can choose from 3

models:

NeuraiWorks Explorer is a neural net tutorial
that provides the nov ice user with a method of
learning neural net theory as well as an environ
ment in whtch to build practical real time applica·
tions such as targeted marketing, stock prediction ,

Manual E·Zee lnker - $39.50
Electric E·Zee lnker - $94.50
Ink Masler (Electric) - St89.00

process control and mom PC and MAC. Price $199.
VisaiMC accepted .

1000s of satisfied users. Money-back guarantee.

BORG INDUSTRIES

NeuraiWare, Inc.

525 MAIN ST . JANESVILLE. lA 50647

t-800-553-2404

Inquiry 703.

41 7-A Ingalls St

80C31 DEVELOPMENT BOARD

muLISP® 87 for MS-DOS
Fast, compact, effic ient LISP programming environ

ment. muLISP programs run 2 to 3 times faster &
take 112 to '13 lhe space ol olher LISPs. 450 Com·
man LISP functions. multi-windDIN editing & debug
ging, flavors, graphtcs primitives, lessons & help,
demo programs, comprehensive manual.

JUST $109 with EPROM ar Sll Wllhaul EPROM
CUSTOM FIRMWARE AVAILABLE

Soft Warehouse, Inc.

COMPUTER ADVICE

3615 Harding Ave.. Suite 505, Honolulu, HI 96816

515 Calle San Pablo, Camarillo, CA 93012

(800) 345-4220

Add bar codes and big graphics cl'laracters to your pro
gram Print from ANY MS-OOS language. Bar codes :

UPC, EAN, 2 ol5, MSI , Code 39 Epson, Ok1 , IBM dot
matrix text up to

v,•. LaserJet up to 2 "

Font cartridges

not reqUired St79- S239 30·day SS back

Worthinglon Data Solutions
417-A Ingall s St . Sanl8 Cruz , CA 95060

(800) 345-4220

Inquiry 709.

The Knowledge Engine:

COMPANION AND EXTENDER

Hypermedia for the real of u•l

Place a keyboard and monttor up to 600 ' from your CPU

With EXTENDER and COMPANION products. KBep

~~.•mK~C:W~~~0~n~~:~~~=~ ~c~~~~r:~;.o~~:~'~•Yn~edtC~r~'~:~~ ~~

a

second Keyboard/Monitor at the CPU with COM 

Knowledge Enginl allows

~•n

non-programmer!ITO ernie

breai~Tek,ngl~

=:~~~ ~~f'::p~~~~~~~S:,Kl~:C~f.YE~~,~~~~~~,c~k~~~~~~

PANION Suppons MDA, CGA, EGA, VGA, PS2 Uses
single l..i!" cable.
Prices start at $1,.900 for EXTENDER and $219.00 fo r
COMPANION 25 ft unit complete.

CYBEX CORPORATION

PCX tile support, memOty-fltidtnl gr•p,~t: s t naptho1 program, griiJ,ICS
Pll'nler. anu,atiOn ldnor: IJCI'II'II'8rful programm1ng langu1ge: 1nd much more
A n.m11mt llbtlty IIICJWS ne Knowledge Ena1n1 Ia be Imbedded into
~1C rti8Cl ft and Turbo C programs Onl~ $US tor ~S-DO S Vet110ns l itO
ewilable for UNI); 1nd ASI400 Dtmo disk 125.

2800-H Bob Wallace. Huntsville. AL 35105
205·53 .. ·0011
International Fax M205·53,.·0010
See our ad on page 130

3500 DePauw Blvd ., SUite 1100, Indianapolis , IN 46268
Fn: (317) 876-3258
Pl'lone : (317) 178-3042

Software Artl•try, Inc.

Inquiry 705.
Fall 1990 • B Y T E IBM

PRINT BAR CODES/BIG TEXT
FROM YOUR PROGRAM

(408) 458-9938

(808) 734- 5801

FAX : 805 -389 -3679

lnqu1 ry 704.
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Sama Cruz . CA 95060

Inquiry 708.

Space tor 32k EPROM. 2k SRAM , 8 Bil L.atcl'led Output!
RS232 Serial Port 12 1/0 Line!. SV Only, All CMOS
USf FOil DfVfLDPMfNT Of ALL MICIIDCDNTIIDLUII -IIASfD PIIDJfCT1
CurrlmlyuS!IlliSihltanltOIIItfllr lhllaiiDWingplug -onbaan:ls: ll:f'ibOlltd
& LCD lntlt lliCI, Sl rial Car1tidQI Starag1 Moduli. Hlfmlllabll Printer. Dol
Mo11rb: Llbel Prinlll. Serial 0.111.11 Ctlf'Mir11r. R•~• Scorebol1111. and ma~ mor11

805-482-2002

Worthington Data Solutions
(408) 458-9938

412-787-8222

In lA: 319-987-2976

PORTABLE READER
Banery<~perated. l'landl'leld reader w1tl'l 64K static RAM
2x16 LCD display, 32-key keyboard. Real-T ime-Clock .
Wand or laser scanner. Program prompts and data
checking througl'l its own keyboard . Easy data transfer
by RS -232 port or PC, PS/2 keyboard Doubles as On ·
Line Reader. 30-day $$ back .

lnqu1ry 710.
Special

Edition

BAR CODE READERS
Keyboard em ulal 1on for PCIXTIAT & PS/2's. all
clones and any RS ·232 Term1nal Transparenllo
your operat1ng system Available with Steel
wands. Lasers. Sl ot & Magstr~pe Readers Same
day Shipping, 30·day money·back guarantee
O ne·year warranty Reseller discounts available.

AMERICAN MICROSYSTEMS
2190 A Regal Parkway, EubEJ!!. TX 76040

(800) 648-4452 (817) 571 -9015 FAX (8t7) 685-6232

BAR CODE

BASIC CLIP MUSIC

CAD/CAM

BAA CODE PAINTING SOFTWARE

300 Songs & Sounds + 180 Pg. Book

P·C·B ARTWORK MADE EASY!

•
•
•
•
•
•

MS/PC DOS SYSTEMS
9 & 24 PIN DOT MATRIX
H-P LASER JET/PLUS/SERIES II
MENU-DRIVEN or MEMORY RESIDENT
CODE 39, I 2/5, UPC AlE . EAN 8/13
BIG TEXT & BAR CODE SOFTFONTS

AMERICAN MICROSYSTEMS
2180 A Reg1l P1rkw1y. Eubess. TX 76040

(100) 641-4452

(117) 571-901 5

FAX (117) 61 5-6232

Create and Aevlee Printed-Circuli -Art work
on you r IBM or Com pati ble
• Menu Dr iven • Suppor11 M1ce
• Laser Printer Artwork • Llbrar.es

Beside!! being a tun jultabal:. The ENTER-r.lner taacl'la!l oos.
BASIC BloT lila & diSplay !fldCB Meny a•citing muSICII projects! It's
gearecf'tor beg inner.~. )'9tleacl'le!l pro!l l'low to run music bel'lind
OB or Capps Source code, no royallill!l Money-beck gu1rantee
JS" or t'Ml 5.25 " di!lk3 Needs BASIC 2 0 or later 121.15 •Sl50 !l&h
(Europe, Canada & Me• ico slh•$7, others • S11. 1st cla!ls air) For
laS! VI SAJUC orc:lers - cau ~·

(800) 727-4140

ReQuirements: IBM or Compatible PC. 384K RAM , COS 3.0 orlmer
LAYOUT • AUTO-ROUTER • SCHEMATIC
$8800 aa
DEMO PKG 1 $1000

PCBoards

Price soon going up lo $45!

2110 14th Ave South . Birm ingham . AL 35205
(205) 93 3-1 122

POl MUSIC Sottwa!!, 1511 4811'1 St Boulder, CO 80303 (:n3)440-4140

Inquiry 721.

Inquiry 715.

BRAILLE
PC-Wand Bar Code Solutions

BRAILLE PUBLISHING

Bar codes are easy w1th a FULL line of readers &
printers They plug & play with your existing systems.
most all makes of CPUiprinter/!erminaiJsoftware in your
office. store. truck. factory or warehouse Our bar coda
DOS programs pr1nt on matrix or laser printers . 30 day
refund . 1 year warranty

Whsther you haw~ occa!llional .on:l-processed memos or full·
length textbooks. a Duxbury Translator enablu conver!lion
to properly contreded and tormalled braille The choice ot
professional publishers wcrldw1d11 since 1975. Du•bury soft·
ware tor MSDOS. Mec intosh . Unix and other !lys1ems sup·
ports: English Braille and Computer Bra1 ll e (bidirectionally) ,
Te•tbook Formal, French , Span1sh . Arabic. and others.

International Technologies & Systems Corp.

Duxbury Systems, Inc.

655-K Nonh Berry St., Brea, CA 92621

TEL: (714) 990- 1880

FAX: (714) 990-2503

-· .

Inquiry 711 .

BAR CODE READERS Only $285
• Comp lll'le Ba r Code Sy111m1 Avllllble

• Act' li ke 1 2nd KeyboarCI lor IB M XTIAT, PSI2 anCI Clonea.
Macinlosl'les and any RS.232C Termin11
• wand/Laser ICBnner/Sid raader/Magnelic card reader conned111ify
• POS Sp ec111 keybol rd with Ba r CodeiM1gneuc Cltd R. . d•rt
• No software or l'lardwere moclif1eat10n needed
• 30-day Money-back Guarantee

KASCO TECHNOLOGY, INC.
486 Casitl Wey. Los Altos. CA 94022

FAX: (415) 949-3814

Tel: (415 ) 949-0969

Inquiry 712 .

435 King St . P.O. Bo• 1504. L1nleton . MA 01460 USA

508-486 -9766

PRIME SPACE SOUTHERN NH
• AIR CONDI TIONED • AMPLE PARKING • up to
46,000 S/F on floor • upgraded building (floor now OC·
cupied by SCI) • Ideal for LT M FG/Oistribution Center
• Has 10.000 SJF Fin1shed Executive Offices • I.J:Iad lng
Docks, High Ceilings • Great Central I.J:Ication

ONE DOW COURT, INC.
MANCHESTER, N.H.

Aide oilers Chinon player, cable. card ,
an d DOS exte nsions b u ndled with a disc at
lowest prices. Aide carries a complete line of
C D ROM titles. Write. caiJ or fax for complete
product inlorma1ion.

ALDE PUBLISHING INC.
Bo• 1110. Glen Uke, MN !i!il. !i

•

1001727-172• (Voc)

-

Largest Selection and Best Price
Microsoft Progremmers Llbrery & Dri ve $949.
Computer Library $695 • Public Domain SIW $49.
NEC PC or Mac D~va 1<11 $749 • BookaheH-Betll P~ oel
Oriva!l from $489 Hundtedl ol titles from S21

MCNISA/AMEXICOD, Money-back Guarantee.
Call or write for free 120-page catalog ·

Bureau of Electronic Publishing
141 New Road, Parsippany, NJ 07054
800 -828-4766

I

THE SOURC E FOR CD -ROM

(603) 625-8337

Inquiry 723.

Inquiry 717.

Label Soft"'
LABELING & BAACOOING SOFTWARE
WYSIWYG label des ign • scalable toni • E1gh1
popular barcodes. variable densities, ratios, hei ghts
• lmponsJe•pons data: inclu des bUill-i n data base •
Menu-<lriven batch creation/printing • lines,
reverse. rotation . increments • Dot matrix . laser.
thermal pr.nters • PC's & compats • $259 and up.

PERRYSBURG SOFTWARE CORPORATION
P.O. Box 748, Perrysburg, Ohio 43551
Fax (419) 874-9313

Phone (419) 874-8502

Inqui ry 713.

812113•·212• (Fn)

Inquiry 722 .

·.

BUSINESS OPPORTUNITIES
• SO% Below current market includes HEAT & TAXES

CD ROM PLAYERS
FOR AS LOW AS $499.00

..

Inquiry 716.

(603) 625-8933

CD-ROM

I

.r~
Ill ~------------------~~

$$$

CD ROM , Inc.
CO-ROM WORM . MAGNETO -OPTICAL DRIVES. CO·ROM DISCS
FOR IBM AND MAC. OPTICAL CONSULTING SERVICES
" PUBLISHING " OISTRI8UTION " NETWORKING
OUALIT'I PRODUCTS AND SERVICES AT COMPETITIVE PRICES

There's no such thing but it you wa nt to work at l'lome
a minimum of 9 hrs per week . own a computer and
printer11 the public needs .,.uu. $695 inwstmentthat can
make $300 f irst week pan-time. seoo + lull lime
GUARANTEED Our national organization offers an en·
joyable lil81ime career with great repeat business . No
selling, travel or exp. req

~

FREE CATALOG

TEL 303-231-9373

FAMILY SERVICES

1667 COLE BLVD SUITE 400. GOLDEN. CO 80401

1406 E. 14th St , Des Moines. Iowa 50316

FAX: 303-231·g!i81, CIS : 72007,544
VISAIMC'JAME~·r POs

1-800-288-7437

~-~ -

Inquiry 724.

Inquiry 718.

v

CABLE CONVERTERS
PC BAR CODE SPECIALISTS
Bar code readers designed lor l ast, reliable, cost

effective data entry They emulate your keyboard.

Attention Cable VIewers

so scanned data looks just like it was typed in!
Choose from stainless steel wand. laser gun, card
slot reader, and magnetiC stripe scanner. Also,

Jerrold , Zenith , Oak, Hamlin,
Scientific Atlantic, Tocom ,
and many others<

Jl01Mlr1ul Bar Code and Text printing software. Great
warranty. Generous dealer discounts.

Seagull Scientific Systems
15127 N .E. 24th, Suite 333, Redmond, WA 98052

206-451-8966

BIRDS COME TO LIFE

Cable TV Converters

Listen & leal Au dubon's Birds of America coma to life
Full color lithographs. detailed descr1ptions. and now
sound Imagine ,. hear1ng birds as )'OU see them NOW'
avarlable on CD-ROM . tor only $99. Sherlock Holmes.
Shakespeare & medical journal titles available, bot:h PC
& Macintosh vers1ons . Software licensing lor CD-ROM
publ ishers Call today.

BEST PRICES!! • 1-800-826-7623

CMC ReSearch, Inc.

Vise. American E•press. MasterCard

1150 SW Hampton 1120, Penland . OR 97223

B&B INC., 4030 Boau-0-Rue D• . Eagan . MN 55122
Inquiry 719.

aoo/262-7668

]

I

~----------------~
Inquiry 725.
-Lr-o:' __ r

•
VARIAN T MICROSYSTEMS

BAA CODE READERS DELIVER
WAND/LASER/MAGNETIC CARD CONNECTIVITY
• Ksyboard wedges (lntarnaii'Ertsrnal)lot IBM PCIXT/.4J'. PS/'2

•
•
•
•
•

and portables
RS232 YIII'Bdges tor WYSE, link, Kimtron terminals
Bar code and label pr1nlmg software
Full two-year \Witranty
30-D• y Mon ey-Back Gu arantee
Exten alw VAR/ Deal er Dlacounts

31o!D Doll Ctw BMl Suits 2011/Santl Clara. CA 95054/1408) !m18110

800-III-4BAR

Inquiry 714.

Electro-CAD $99
Designed specifically tor !M:hematics and double-sided board
laycllls. Electro-CAD produce• high Quality board images on
standard dot·mlltri• prmtere up to 11 by 15 inchee . Vj nually
Instantaneous scraen replc:B, rubber-band1ng, user definable
1m~es . and many Oil her fea!ures make Electro-CAD the best
tool tor the job or )Our money back
Call us for more 1nformat1on and laS1 delivery

AEROUX Engineering
32 West Anapamu Suite 228, Santa Barbara , CA 93101

FAX : (415) 123·1 372

(805) 962 -9195

Inquiry 720.

---r-~~~~~~--~~--~--=-~~---,

.

-

YOUR SALES MESSAGE

about the special computer product or service

that you pr011ide belongs in print

THE BUYER'S MART
can help you reach computer professionals and
produce valuable inquiries lor your company!

Call Brian Higgins for more information

603-924 - 3754
or

Fax: 603-924-2683

lnq u1ry 726.
8 Y T E IB M Special Edition • Fall 1990
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OATA/DISK CONVERSION

CD-ROM

CROSS ASSEMBLERS

CD-ROM Developer's Lab

CROSS ASSEMBLERS/SIMULATORS

Multimedll produdion resource tor Mac & PC developers &
managers Pf'CMtn design . management , data ptap. program
m ing. premastermg . and manutaduring tec hniques & specs
trom 18 1ead1ng companies Demos ot off-th&-sl'telf tools tor

New unique tull-funct1on simulators tor the 8096 and

to or from virtually

80C196 controllers , featuring All MODES of interrupts.

ANY TAPE OR DISK FORMAT!

~~~;~-M~~~;o~~~~:~~~~ (~~c~cfJ~•Pt~c:,' i ~~~ ~n5~

Transportable S845 V1sa or MasterCard

plus the HSI . HSO, a n d AID tunct1ons.

We also support tha 8048149. 8080185, 8051152. and Z80
controllers with excellen1. reasonably pr1ced Cross
Assemblers and Simulators

Software Mart, Inc.

Lear Com Company

3933 Spicewood Springs Ad . E-100, Aust1 n, TX 78759

Inquiry 727.

Horan Data Serv1ces ~onwrts over 2000 formats in ~ l.
9-track tape, UBO Cartrid ge and 8", 5Y- " or 3 1h" disk
ettes All densities & mo st operating systems supponed
Formats include EBCDIC. ASCII . da1abases. spread·
sheets. and ded1~ated or PC word processors.

Call 1-800-677-8885

2440 Kipl ing St . Ste 206. lakewood , CO 80215

(303) 232 -2226

512 -346-7887

QUALITY CONVERSIONS

Hours S·OO AM to 5 :30PM Eastern T1me
817 Ma1n Street . TP'urd Floor. Cinc innali OH ~5202

FAX: (303) 232-8721

lnqu1ry 739.

lnqu1ry 733.

COMMUNICATIONS

C COMMUNICATIONS TOOLS!
Don't spend months dewlopmg and debugging the com
munications part ot )'Our application C Communle~~llona
Toolltil makes It last and easy!
XMODEM . XMODEM -tk , YMOO EM . YMOOEM -g . Ksrm1t.
VT100, VT52, ANS I, FAX support, !low control and lOis more
Full source. 99.9... C. 600-p age manual.
ONLY 1141.15

Magna Carta Software, Inc.

CROSS ASSEMBLERS
Aelocatable

GUARANTEED,
SUPPORTED

Macros
PC Compatible

DEBUG SIMULATORS • DISASSEMBLERS
EPROM PROGRAMMERS

MICRO COMPUTER TOOLS CO.
Phone Toll Free (800) 443-0779

P.O Box 475594. Garland. TX 75047

In CA (415) 825-4200

TEL 1214) 226-6909 MO< · 1214) 226-3086 885 ' 1214) 22&<1088

912 Hastings Or.. Concord . CA 94518

Inq uiry 728.

PC • TO. HP FILE COPY

IBM

FASTER

EASIER TO USE

Update version uses windows: Call for free demo! IBM
PC <to> HP File Copy allows IBM PCs, PS/2.
compatibles to interchange files w1th HewleM·
Packard Series 70, BO. 200. 300, 1000, 9000s.

Oswego Software
Box 310
Oswego, IL 60543

708/554-3567
FAX 708/554-3573

Inquiry 740.

Inquiry 734.

CROSS DISASSEMBLERS
PC SDLC SUPPORT
Use Sangoma hardware and software to prow1de
a cost eHective, robust and easy to use SDLC link
from MS-DOS. XENIX. AIX , PICK , PC·MOS, etc
All realtime communication functions performed
by Intelligent co-processor card
X.25 support also available

PROFESSIONAL PC SOFTWARE
• CROSS..DI SA SSEMBLEAS
An~lytle. Atltomll ic label Genmtion
• CAOSS· ASSEMBLEAS
Reloc~liiible. Mac l'tl. U nMI~II linker • libr0111 01n
• C CROSS COMPILERS
• SOURCE TRANSL AT ION UTILITIES

Inquiry 729.

Order Today' (408) 773 - 8465
P08ooc6t!129.~. CA94086

LOG ISOFT

fAX

1408J 77»166

INSURES YOUR COMPUTER

165 Arlington Hgts. Rd , Dept 118
Buffalo Grove. IL 60089 (800) Convert

OAT A CONVERSION

TOLL FREE 1-800-848-3469
(Local 814-282..0559)

SAFEWARE, The Insurance Agency Inc.

Inquiry 730.

ENTRUST THEM TO USI
2500 'Nord Proeessor & Compu11r formata. 3YJ". 5¥4 ", S"
011ka. u ag Tapes. Mag Clrdl . Ca nrldges & Caasan•a . Cu111om

Conwh'810nl. Programm1ng & Applications

DliMIIopment

DISK DUPLICATION
OCR SCANNING SERVICES
HIGH VOLUME LASER PAINTING
Cah ua lOr Ouallty. 8811 Prlc:aa and Ouic:kast Turnaround Time

COMPANY COMPENDIA , INC., 55 E
12~.

Chlc:ego.IL 60802

TEL

312~tl-a771

waa•"•'•'

St..
FAX 312-.419--1390

Inquiry 736.

COMPUTER UPGRADE

THE COMPLETE XT UPGRADE
The K-311 Upgrade Kit con1<9r1!1 your XT to full 32-bit , 20M Hz
1

:~:e~P2~~~~ ~8~8~1~~s~l:~~~b~tn:a!~:c~-:~ ~o~~

CRASHED?
Your valuable data can be recovered!
• 95% su~~ess rate • FaSI turnaround
• Serw1cing Novell , DOS, Macinto!lh . Unix , Xen1J" .
OS/2, Bernoull i and morel

SG Corporation

ONTRACK DATA RECOVERY, INC.

Sp1cewood Spring!l Road .4-4, Aust1n TX 78759

Fu

dBASE file access from C

Kseping )'Du in business is our business

1 - 800- 872 - 2599

512·34~!1575

Inquiry 731 .

Code Base 4 is a library of C routines which
gives complete dBASE or Clipper func
tionality and file compatibility. Usa DOS,
Unix, OS/2 or MS Windows.

$295 w ith Source!

Inquiry 7'37.

FREE DEMO

Saqulter Software Inc.
Call (403) 448-0313

Fax (403) 448-0315

Inquiry 741.

DISASSEMBLERS

DATA RECOVERY

troller, 63~b 28~!1 M1t!lubi!lhi d1!1k dri\1'8, choice of 1 2 or
1 ~Mb d1skene dri\19, Kay Tronic 101 Plu!l keyboard . 200 W
PS, new dr1 ve cable!l, Matches or e•ceeds the pertorman~e
of a new system but Bf tar less ~ost Top quality, easy 1nmalla·
liOn , 1 year warranty. 51 ,795

512 · 34~!1U3

OATABASE MGMT SYSTEMS

CONVERTING YOUR DISKETTES?

SAFEWARE prtMdes full replacement of hardware.
media and pu rchased software. As little as $49 a
year provide s comprehensive coverage. Blanket
cove rage ; no list of equipment needed One call
does it all. Call 8 am - 10 pm ET. (Sat. 9 to 5)

~131

Pivar Computing Services, Inc.

Inquiry 735.

COMPUTER INSURANCE

8110-333-4131

sv.·: s··

Su ppo11 tor Intel , Motorola. Zilog, Tl , RCA

Sangoma Technologies Inc.
(416) 474- 1990
7170 Warden Mnue 12 . Maf'kham . Ontario. Canada llR 882

CONVERSION SERVICES
Convert any 9·track magnetic Jape to or from over
2000 formats including 3'12':
disk formats &
word processors. Oisk·to-disk convers1ons also
ava1lable. Call for more info Introducing OCR Scan
ning Serv1ces.

80x88 .EXE/.COM to .ASM
At ~ uralely reconstrud , S!udy & modify [84K+I program! wilh
• mmimum of input or aditing of output
• Assembly languaga oulpul IS MASM 5 x-compatitJie
• E1h1ustive llow-tr•~• distinguishes ~oda from data
• Best tormat!l for ea~h Commanted BIOS ~aii !J DOS func
t10n1 SEGMENTIPROCI01her vital pseudo-op!

•

PC-DISn DATa (5'14" disk & manual) $165

PRO/AM SOFTWARE
220 Card1gan Road , Centerville. OH ~5459
1513) 435-4480 19 AM - 5 PM EST M- F)

Inquiry 742.

DATA/DISK CONVERSION

GET RESULTS

BILLIONS OF BITS CONVERTED!

Adve rt ise yo ur computer products in

Disk Interchange Service Company special
izes in transferring fi les between incompati
ble computers. Our direct disk-to-disk
conversion service is fast, efficient, and
coat effective.

THE BUYER'S MART
C•ll Brl•n Higgins
for more lnform•tlon

603-924-3754
Inquiry 732.
226
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Disk Interchange Service Company
2 Park Drive •Westford , MA 01BB6 (SOB) 692-0050

lnqu1ry 738.

1990 • B Y T E IBM Special Edit io n

NO Source? • • . NO Problem
for DISIDOC PROFESSIONAL
Automatically Olsassemblel EXE , COM . BIN, SVS, PG~ Illes
and RO~ or RA~ memory with lnltraCIIve ab ility to ~hange
code, dala or ~omman1s online Oisaasemblea 8086 to 80486
with no file !lilt restrlctlon!l . Bu ilt in utility program EXE Un
pa~ktr. tor unpacking packed llle!l and BIO's Admission lor
di!IU!It m bllng BIOS'!I are Included .
To ordar ~all (BOO) 331·11111 or Info (203)1153·0231

Ot wo1t o:

RJSWANTEK INC.

t7B Brookside Rd ., Newing1on , CT 06111
• Only $249.95

lnqu1ry 743.

~CNISA accepted

DISK DRIVES

FAX COMMUNICATIONS

HARD DRIVE REPAIR

BEST BUY!!!

FaxReply"

HARD DISC DRIVES

HD Kits for AT: Drive, Controller, Rails & Cables

falAeJ)Iy rs a 2• hour aLAom•rc llliePhtw'lt laJ documett r!lfiMI sysl!m

40MB

MFM

-

85MB -

All

-

.. sa

80MB 150MB -

MFM
ESDI

-

888
1099

NEW, ONE YEAR WARRANTY

(614) 870-3838

-

Fax (805) 529-7712

CompaliKitiPC
$27'8
CompaliKitiAT
.. 1218
Buill-i n floppy conlrollerl! no problem
Supports multiple drives and formats Lets your
computer use IBM PS/2 1.4M diskettes plus morel
Call for further information or to place an order,

RFFiow is a professional drawing tool for tl"""'harts
& org charts (requ ires M icroso~ Windows). 75
shapes automatically adjust in size. Move, copy,
delete groups ot objects. 7 levels ot zoom . Move
tlowcharts to other appl ications via the Clipboard
Supports Windows printera, plotters, and cartridge
or soft fonts. Call tor free trial disk.

VIS/1/MC/CODICHECK.

Lincol n Hwy. OeKalb. IL sous

our 1d on

81snse.3•11

Inquiry 745.

SALES of n-. romanulacturad and
removable d isk driYas

FULL TECHNICAL SUPPORT

ROTATING MEMORY SERVICE
1506 Doll Avenue, Campbell, CA 95008

1053 B1nyan Court, l....awillnd , CO 80538

(408) 370-3113

DISK DUPLICATION
• Disk duplication
e All formats
e EVERLOCK copy
protection
e Label/sleeve printing
e Full packag1ng

services

-..!

FAX : (303) 888-4888

Inquiry 757.

Inquiry 751 .

•
e
e
e
e

Warehous ing
Drop shipping
Fulfillment
48-hour delivery
Consultation &
guidance

Star-Byte, Inc.

2880 Bergey Rd

215-897-2470

Inquiry 746.

Protect your computer power tram b lack-outs. brt»n ~
outs, audicYvideo hash and surges! Compl81e li ne of low

that you provide belongs in print.

c:ost Emergency Power Supply units. Line Condrtroners

THE BUYER'S MART

and Surge Suppressors prevent damage 1nd IOs!l of
valuable data . PrB'Vant errors. maUuna rons and false
printouts! Send tor money·saving catalog today

can help you reach computer profess ionals and
produce valuable inquiri es tor your company !

Call Brian Higgins for more information

INDUS-TOOL

603-924-3754
or

Heltield, PA 194CO

800-243-1515

FREE CATALOG

YOUR SALES MESSAGE
about the special computer product or service
~

Fax: 603-924-2683

~-

HARDWARE

GRAPHICS

SOFTWARE PRODUCTION

Fax (805) 529-7712

RFF ELECTRONICS
Phon•: (303) 113-5717

DIQI 148

Moorpark . CA 93021

Inquiry 756.

FLOW CHARTS

Micro Solutions Computer Products

Lane ~

5105 Maureen

(805) 529-0908

Inquiry 750.

WINDOWS FLOWCHARTER

S.1

Large ln\o08n1ory H1rd end Floppy Dtrw !

Jb TECHNOLOGIES, INC.

1115 Wlmbeldon Boulevard, COlumbu!l OH 43228

PS/2 DRIVES FOR PCs ATs

w

TECHNICAl SUPPORT OF COUASEI

Verslcom Communications"'

5105 M1ureen Lane. Moorperk . CA 93021

132

TREMENDOUS SAVINGS!

lmrmme!l&a~ettcrdumganrbmelrJn'II!)QJ~k.:cessc..De~

Jb TECHNOLOGIES, INC.
Inquiry 744.

Trade in )OUr detacti>A d ri ~oe lot NEW. with FULL W.RRANTY 1

and malong seledront Fa~Aegly Will 01.11 and dehwrthe rec;:uested it*lrma

prOilet!'Jl ~ IM numbe• d Clocumens limie!IM desired S-r.am messages
can be re recoreleel rn 'fCIU' own wice aod languaoe Call us regardrng olr~er
lax .1$)pliulions. To oilier. hear demo. cr IQ f!'Quest mOl'! rnformalron call

(805) 529-0908

Sales • EXCHANGE • Repair

~:n·:;;:~~~~eg~~=gl~ o::e~n·:~~~e;u,~: =~:~~:;

S 338

730

~

w. Lake

St., Chicago, IL 60606

Phone 312-648-2191

Inquiry 758.

Inquiry 752.

ENTERTAINMENT
·~

WHERE ADULTS COME TO PL.AYI
ACCESS LAI BBS
• O.elgned lor Adult modern u&er!l • I...Dw COM IOCII KCIII
numbere cCM~ r i ng 850 Cltiet l • LI'AI on11n1 chef wit h Olt"ter
uaarel • Lllrge aoftwere file li brary! • " Bullet in board " -ltyte
Forum11 • lnterlcti~ online game11 • Mlllchmaker d•lng
dltlbiM) • And much . much mo re 24 l'lourt 1 day!
We alae can_ prc:Nide your company with n111on11 BBS Mr·
¥ice• Cell (818} 358-0938 tor detall ll
Information and Slgnup By Modem

(818) 358-6968 1:1'1212• Boud . 8/N/1 . MuOI be o.er 181
~Ice

tnlorml:lion (818) 357-9570

Inquiry 747.

NEMESIS"' Go Master!l
the Or ient lor Olol8r tour thouaand years Many conardlf Go
to be tha secret ot tha JapaneM busi naaamen'• 1uccau
"~ile chess tS a game d liMit. Go is al}llma ol mart« shlve "
!President of Nikko Hotels]
Chloe Menor 1110 Uaar 'l Cholca Awl td
BYTE 4190, p 82

The Leader in Computer Go.

PO Bo• F. Oapt Y. Kaneohe. HI 98744

(808)

FREE INTERFACE CATALOG

Prints contents of VGA, EGA, CGA displays on variety
of dot-matrix and laser printers. Prints in gray Iones
or color. Crop box lets you print any region of the
screen . Enlarge graphics 110 4times (reduction too) .
Setup program for picking prinler colors. etc. $35.00
Postpaid. Call or write for free catalog .

Interfaces for IBM compatibles. Digital 1/0
(8255) and Analog input 8 bit resolution
(0-255). Control relays. motors, lights, measure
temperature. voltage. Sample interconnect
circuits, BASIC programs, and 110 map are
included .

LINDLEY SYSTEMS

John Bell Engineering, Inc.

4257 Berwick Place, Woodbridge. VA 22192-5119
(703) 580-8880

400 Oxford w~. Belmont, CA 84002
(415) 592·8411 91m to 4pm Pacific Time

Inquiry 759.

Inquiry 753.

Go. a game ol strategu:: ateganca. has bean a way of Me in

Toyogo, Inc.

EGAD Screen Print

25~-116 6

IMAGE CAPTURE BOARD

$749

VISA/MC/AMEX/C.O.D.

PEGA Micrographics
P.O Box 1'1l 'Na!llervlll l, OH 43081 , (814) 885-1007

or 1-800-TOYOG0-9

Inquiry 748.

1-800-477-PEGA

In WOADLOK Puzzle Conleall

Beal the cost of replacement!

ri~ou~ R

EPA I R f:a~

Each contestant'! goal is to obtain the high1S1 scor ing
word puzzle solulrons Easy-4c>use solution software for
IBM/compat rb les is prO\Iided free at charge to a ll
entrants W inner rece rves $10,000 Cash Prize !

FULL WARRANTY PROTECTION

VIrtual Solutions, Inc.

Jb TECHNOLOGIES, INC.

4925 Un iversity Dr NW. Sulla 118-211 , Dept 1a
Huntsville, AL 35816

Inquiry 749.

HARD DISC and FLOPPY DRIVES
Fast Turnaround • Data Reco""ry
5105 Maureen L1ne. Moorptrk, CA 83021

(805) 529-0908

Inquiry 755.

User definable hard drives, 101/102 keyboard
and 3.5" 1.44Mb floppy support are now
available in Award BIOS \fer. 3.1 for the IBM AT,
286 and 386 compatibles.

I~

KOMPUTERWERK, INC.

l

851 Parkview Blvd , Pittsburgh , PA 15215
Orders : 800-423-3400
Tech : (412) 782-0384

Inquiry 760.

Inquiry 754.

HARD DRIVE REPA IR
Win $10,000 CASH Prize

LATEST AWARD BIOS

Capaure •mage!l ftcm 1ny VCR ot' C•mcardlt RuOiutcon up
to 512 x 480 p rxll!, 85,&38 colors or 256 s h~as at grey tm·
1ges !lao..td •n GIF, PCX , TIFF formlrf! 1nd more For )(fiAT/
PS2 Includes user triandly !Of'lware 1nd user 's gu•da One
~ar warranty VGA requrrad C•n c1pture lrom lrwt video
(eliminar:es need b ewpaf'1 1i'llll!l digital VIdeo) Ideal lOt Oa9ktop
publithing, CAD. Anrma'lron . and Pidori1l Databases

Fax (805) 529-7712

HARDWARE COMPUTERS
EMBEDDED SYSTEMS COMPUTERS
IC-4FQJ•f'Ctl (...,,..lhll

Cop~oc:euor Syt:~am)

and PCSl 2 1r11

PCI)(TJAT "luQ·•ft bclarc:ll. II! and 32 tril I~ MIPS IM!IIIQt. SO MIPS
buf'll PCS uM• tl'la Hlttrl RTX 2Q00•1&-bit rul-timl CPU •ilh
1<q~ttl multlph.,, , ,. j)liottliad i.-IT\IC*. ltimerb:luMtenl, &chlnnel

1.() bul PCS32 uaaa tha new SC32 32·blt Forth CPU
SCIFOJ SIIC (Sintla Beard Computetl i1 an 18 MIPS a-..l'lge.
80 MIPS tlu,., , Eui"'X..rd·••n RTX 2QOO Nnd·•lone computer
SCIFOX SCII IIO Plua-on be•rd lor PCS or SBC with SCSI . flop·
py, 58K·tllud ••rJ•I. 1&-tlrt p•r~lla l porta, 1nd loftwal'l dri1111111
Fo,.h &lw lnclud..:J. C •l.o awollbll lde•llar embedded I'NI-Iome
control , d1W •cQur•llion . robol:rcs. 1nd aign11proc111•ng

SILICON COMPOSERS INC.

(415) 322-8783

208 Cali lorn il Avenue, Palo Alta, CA 94306

Inquiry 761 .
B Y T E IBM Special Edition • Fall 1990
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DSP32C PC/AT COPROCESSOR BOARD
25 MFLOP 32. bit Floating point DSP:
• Hogh speed NUMERICS and GRAPHICS
•
•
•
•

640K DUAL PORTE 0 on board memor;
32 bit parallel and serial tO headers
15 ms 1024 point FFT from h1gh 181o'SI C
Assembler. monitor. and math libranes
Base board and All software $950. 640K $300

SYMMETRIC RESEARCH
15 Centrel Way #9, K.rlcland . WA 98033

(206) 121-6560

Inquiry 762 .

S.S.T. MEMORY UPGRADES

WINDOWS TEXT EDITOR

IBM PS/2
2MB module Mode1 50. 70
2-8MB expan bds,..-Model 55. 70
COMPAQ
4MB module- DESKPRO 386/20E. 25. S
4MB oxpan brd - DESKPRO 386120E . 25. S

SPEEDEDIT is a profess1onall91191 text editor ava ilable
tor W indc:M'S 3.0. PM & XWindows as a true windaws
appl icat1on Also DOS. 0512. UNIX & MPE characte r
versions Includes user custom ization ; DOE; regular e•·
pressions ; language sensit1vrty : keyboard macros: mulll·
pie tile access : comp ilation & testing from with in

8MB single slot module-SYSTEMPRO

$230
$520
$460
$540
$1600

H P LASER JET
$229

2MB upgrades

1·800·688·8993

5 YR. WARRANTY

dFELLER Inventory StSO.OO
Aeq u1res d BAS E II or Ill , PC ·DOSICP M

dFELLER Plus $200.00
with H1story and Purchase Orders

Requi res d&.SE Ill or dBASE Ill Plus (For Stockrooms)

Feller Associates

550 CR PPA . Route 3. lshpem ong Ml 49849
(906) 486-6024

Inquiry 763.

PRICE MEETING & BEATING!
DAA.. S
&II< • 1-12. 10
841< • 4-80
2581< • 1-15. 12. 10. eo, 1tl,
2Sfil<

Jl

2561< • 9-10. eo. 1tl. eo

eo

4-80

!MEG • 1-10, 80, 7'0. 80
INTELJCVAIXJIIT IIATH CO 'S
80287-8,10
80387-SX . 18. 20. 25, 3J

CALL DRAM COMPANY

1MEG
I MEG
4MEG
4MEG

• 6-1 0. 80. 1IJ
x 9-10, 80, 7'0, 80
• &-80
• &-80
PS/'2 TYPE Slllllt
Model 30 288
Model sa. 55. eo. 10. so

(8DD)488DRAM

P.O Box 590127 • SF . CA 9.. 159 (.. 15) 398·2987

Try the 111 truly low-coet LAN

Connect 2 or 3 PCs. XTs. ATs
Uses !1er1al ports and S-wire cable
Runs al 115K baud
Runs in background . totally transparent

Share any device. any tile. any time
Need! only 14K ot RAM

Skeptleel? We meke belleversl

Modes

P.O Drawer F. Denton . TX 76202

117-387-3339

Orders 100-628-7992

Inquiry 764.

MOUSE DRIVERS
'We have developed great new inexpensive Menu ing and
Mouse Drivers tor lJJtus t -2--3 2.0t & 2 2: WordPerled
5.0 & 4.2: dBASE Ill+ & IV: l'ol:lrd5tao5.0. 55. & 6.0: Turbo
C & Pascal; PlanPerled 5.0 and MultTMate Advan . II
Others Ia fallON shortly. AU are simple-to--use and make
travers1ng ~ur application a snap! Each dr1wr is $4000
Call or send your orde r to :

Mostly Mice Software, Inc.
125 Gates Ave , M ontclair, NJ 07042

1-800-926-6173 (1-800-9 2 MOUSE)

4505 Buckhurst Ct.
Olney, MD 20832 USA
Fu : (301) 963-2708

EMS
(301) 924-3594

Laptop Savings
laptops : Toshiba • Zenith • NEC • Sharp
• Epson • Mitsubish i • Compaq
Also Laptop Accessori e s : Modems, Fax Modems,
External Drives. Portable Printers, Memory, Key
Pads, Hard Drives. B atter ies, and Auto Adapters .

Computer Options Unlimited
12 Ma1den Lane. Bound Brook , NJ 08805

(Fax: 201 -469-7544)

Worldwide seles

Inquiry 765.

Bsupport for Btrleve®
The " Norton Utiliti es" tor Btriew users
Bed it· DISPLAY. UP[)..(TE . COPY, and DElETE
EXPORT SOF to dBASE & lOT US RECO/ER damaged l1les
Edit/In se rt us1ng Data 01ct ionary
Bbug · TSR Btr1ew debugger. Displays 1nlo in PJP' UP window.
Brun BUTil replacement wilh Run-Time an d C 9Qu rce
Bed1tJBbug · $120 Brun· $150 VISAIMCICOO/PO

800/359· 2n1

FAX:

517/887-2366

Information Architects, Inc.
PO Bo• 418... E•st lan si ng. Ml ..8826-4184

Inquiry 776.

lnqu1ry 770.

LAPTOP COMPUTERS

Phone: 201-469-7678
Hours : 9am/1 0pm 7 days

PDIShareware Libraries
Mass1w collection !I al f1les tor PC professionals only· 66 disK
Dbase language. 17 d1sk AutoCAD $99 SO 44 d1sk ~n 
turaiOTP $7'950 31 disk C. 23 diSk TPascal. 17 disk 123. , ..
disk ASM , 30 disk W'JrdPer1ad . 24 di!lk N <M~I I . 26 d1sk DOS.
35 d1 ! k games. W1ndCM"S $49 50 Indexed w1th search pro
gram and ZIPed to minimize di sk count 30 day mon ey back
guarantee.

MOUSE DRIVES

The $25 Network

Information

FAX (714) 859-4508

Inquiry 775.

Inquiry 769.

LANS

TEL (714) 859-4428

MEMORY CHIPS

dFELLER Inventory
BuSiness lfl\J9ntory programs written in mOOifiabla dBASE
source coda

BRADFORD BUSINESS SYSTEMS, INC.
23151 Verdugo 0 11..-e, Suite 11.C , Lagun a Hills. CA 9265.3

Inquiry 774.

Inquiry 768.

INVENTORY MANAGEMENT

•
•
•
•
•
•

PROGRAMMERS ' TOOLS

MEMORY BOARDS

HARDWARE/COPROCESSOR

MULTILINGUAL APPLICATIONS
DTP/WPJForms and Sign Making
Apple MAC & IBM PC At.!a1lable language!l Russian , E Euro
pean . Turk1!h, Greek & Indian It 's a OA on MAC, works wit h
virtually any applicat1on program It's a TSR on PC. lor GE M
based graph1ca1 WP, PerFORM & ventura in WYSIWYG
Kaybd remapping ul 1lity Poatat:rl pl . dOl matr1• . dukjat &
laserjet ton1s Vinyl cuning sys tor sign making lor any ot
lhe languages Prices sran 11 $250, demo $25. MCN1! 1

Solustan, Inc.

378 HillSide Ave . Needham MA 021U
Ph : 117-.. 4CI-7116
Fax: 817-.... 9·77SCI

For QulckBaslc programmers
SMARTmsnu· plus SMARTOOLS cuts )<lur
dS\Ielopment time by more !han 60% by giving you an
1ntegrated user interlace that easily configures to you r
applications Dialogue boxes . pop-up & pull -down
menus. as well as "fill the form " type entr1es. For QB
4.0 or later l ibraries. 10011 & manual are $99 + S&H

KALTEK
PO. Box 2168. Martinez. CA 9.. 5.53

(415) 370-1920

Inquiry 777.

Inquiry 771.

NEURAL NETWORKS
New uptop Products for:
Palmtop1 : Alar1 PortfoliO, Poquet
Notebooks: Compaq LTE . NEC-Ul. Tandy 1001102.

Tandy 1100, TI -Mt 2, Toshoba SE/XE , Zenith-MS
PC-L..aptapa : All major brands and mode ls
Acc•••orl••: Aulo A.daplem, Banan•s. Carry Cans. ~ypad a
P•rlptlerala: Portable Prlnll f!l. Hard Oiak.!l. 3e0KJ1 2M Drives .
Kayboard Cown11 . Moc:1•m1. BarcOde Wllndl . L.aplop SOftwar•. e1c
For • lr•• newalett•r A eat.logu•. pi•..• call or wrll• :

ULTRASOFT INNOVATIONS INC.
1 Transbordar Driw, PO Bo• 2..7. Champ1a1n . NV 12919
Tal· (S1 .. ) ..a?-9293
Fax: (51 .C) 487-9295 9-8 EST
canadlln Orden~ & D111er lnqulrl11 are Welcome

Inquiry 766.

LAPTOP PERIPHERALS
TOSHIBA LAPTOP ENHANCEMENTS
FAX/MODEMS: 960012..00 bps. sofTware. acouSiic pan
MODEMS, INTERNAl : 2400 bps, acou811C or serial port
IIODEII , DEDICATED : 2400 bpo (T1200, T1800. T3200SX)
SERIAl 10 CARDS : RS232 . AS-422, SCSI. HPIL . Barcode
BATTERY PACKS : 12\1 ••tarnal banery + veh1cle adapter

Contact us for more mformat1on :

PRODUCT R&D Corporation

(C•IIfl.
8051546-9713, Fax : 8051546-9716

Inquiry 767.
228 Fall 1990 • B Y T E IBM Special Edition

BralnMaker:

Dazzle Your Users...

" The most fascinating computer soft
ware I've ever seen
. learn about this
stutf."John Dvorak , PC Mag. Pred icts stocks,
bonds, sales, inventories. Comprehensive
documentation . Menus. Only $195!
Cenified by Intel and M icro Devices

by including a full -featured pop-up
calculator with memory, a 100-line scrollable
tape and more in your application . Takes
minutes and costs as little as $395 with no
royalties. Demo disk and manual $5.00. Specify
language.

Free Brochure: 916/477-7481
California Scientific Software

Liaison Systems, Inc.
PO Box 82720. Kenmore. WA 98028
(201) .. 86-.. 991 -

J()..day money bac k guarantee

Inquiry 778.

Inquiry 772.

PROGRAMMERS ' TOOLS

HYPERINTERFACE"• II
Menu Cr11otor• - An 1nteractive WYSIWYG editor to
generate a menu-driwn user interface for ~ur software

Sereen Cr11a1Dr • - An onteradiYI! WYSIWYG editor lor
quick and easy screen des1gn and a screen database
manager for your software Advanced Library - Ex

tended capability lor data entry for )<lur programs. FOR 
TRAN, Pascal, C, BASIC supported.

Avanpro Corp.
PO Bm 969. Pac1t1c Palisades. CA 9027'2

(213) 454-3866

Inquiry 773.

FREE BUYER'S GUIDE

Programmer 's Connection is an Independent deale r
represen11ng more than 440 manufacturers w 1th over
1200 software products tor IBM and Mac1ntosh personal
computers We h<M:J seNiced the profes.s1onal program 
mer since 1984 Dr offer1ng sound adviC8 and low prices
Call or write tOday to receive .,.our FREE comprehen 
sive Buyer's Guide

Programmer's Connection
72.. 9 Wh ipple Ave NW
North Canton . OH 44720

Inquiry 779 .

US 800·336·1166 .

Canada 800225--1166
lntarn at1 onal 216-494-378 1

PROGRAMMERS ' TOOLS

SCHEDULING

SPEED FORTRAN DEVELOPMENT
AND CUT MAINTENANCE COSTS

REDUCE SCHEDULING TIME UP TO 90%!

RJRWAAN - Finrls common prngrammmg erm11 such as mismatched
Pil1meter lists and common blocks. and un1mtiahzed V.Hiibles P ~inl s
detailed crnss-ra1ell!nces ;md c.JII-Iree d1agrams S329
FORTRAfll DPJEUlPMfJIIT ltJOLS ~i ncludes Pll!rty (Indents. renumbers.
changes GOTOs to IF-THEN-H SES, etc) and 6 more tools S129
For 18'-4 PC Also tor UNIX- ask tor dela.ls

AtJtomatic ScheCi ul•ng • Rotations • Pnonf'y • 24 Hou1 • HohCiay
Vacat1on • Overtime • Banquet/Meet•ng • f inano al Reports
• Sche(lule Ust•ngs •
Several ¥ers~ons 10 meet yo ur neeCis
Basic, Adv.Jnced . ResUurant . LH Entortemenl . CaSino. lelemartcetmg ,
Customillng Available Working Demo incluCies Manual $25

Qulbus Enterprises, Inc.

CYCLESOFTINCORPORATED

SCHEDULE PLUS

Cell 61 2-114-81'll or FAX 5 12 ·190·1121

(719) 527-1384

Inquiry 780.

15 FULL DISKS -

SATISFACTION GUARANTEED/

INTERNATIONAL SOFTWARE LIBRARY
OADEA TODAY -

CALL

14105 Httrlage L1 Srlvtr Spr1n g, MD 20SI06

-

Inquiry 781 .

I

325 MEGABYTES Vlrua Fr.. Share Ware

~:::
I I

In US 2815 Srtrll Ad . Sin Jose CA 95J32
4Q&.]29. 81 ri2
lnl'l: 288tl 8aQM ~:-~ n m1 r1r
Pllan1 •45-"-"'0022

-·

SS SAVE YOUR CASH $$

VIRUSAFE '•
W'ltHirfUI l')'ltlllll ....labl ll
• Recognizee"""" na \llfU &IIII- I'eQUiarly updeted • Prcsec1ion
IQIUf'dl ... rl!lllrnQ lnd tutu,. \llf\l818 • Saelrr:!i, lderllifles and~
known ~t~rru••• raaidenl rn memory end program• • Cl'leckl rn
ltgrrly ~ SI)K IIred program • lor ~t~ frue rallied ch•nges • Boot
co-,_, memory ...,ldenl prog,..m conaza.-.ty on guard agarnSI new
111tu11 anacb
Pflc• sao Y1aa1MC 30-dey money-beck guera t~te•

FREE 150• PAGE DISK CATALOG
FREE 5 OUTSTANDI NG UTILITIES
FREE DISKETTES- LOWEST PRICE
300• NEW PROGRA M SELECTIONS

EllaShlm Microcomputers Inc.
520 W

1-800 -441 -1079 24 hours- 7 days

Inquiry 783.

4.38. tulle 1 1180-30 AII1111Dn11 Sg11nQ1. FL l271•
TE L l.eo7'l M:ii-1SB7
FlU..' (<ICJ7) 889-1<109

H~

Inquiry 789.

SDK85 c• "", and SDK86 c1• bill
NOW AVAILABLE ONLY FROM URDA , INC. which hae an
e• clusrw . 1111r0rld-wide. manulacturrng and marketing license
from Intel . Inc The UROA SDKB5 and SOKB6 educationel
trainers and m•croproce5SOr devel opment sy!lems are n0111r
furnished tu ll y essembled and bo~red w1th menuals Cell
UROA , Inc. for new lOW" pr1ces and deli wry sch8Ciules Other
I , 16 and 32 bit systems are available

1

1

COPY PROTECTION
5

T :~ =~=~ ar~~~:you :~=i~nm:;;!~~ur~:urde::~:
pro
DISKETTE rn11'0duces
to Superlock'"- irMsrble copy
tedion tor IBM-PC (and compatrbles) and Mac rntosl'l
• Hard disk support
• No source code c henge!l
• CuS1om izad wrsion!l
• LAN support
• New upgrades available

SOFTGUARD SYSTEMS, INC.

1·800·338-0517 or 412-683-8732
Inquiry 784.

..,.._.)

110 lakeway, Surle 200, Sunnyvale. CA 94086
FAX (401 ) 773- 1405

Inquiry 790.

SOFTWARE MARKETING

Prlr,theed end ribbon pr1ces s:rart at SSS and $4 each respec ·
tiwly Please call or wr1te lo us lor pricing end 1 copy ol our
bullet in " How to tr~ple the li te ol your Prrnter "

MATRIX PRINTER SERVICES, INC.

Softvvare Success

13033 Pond Sp ri ngs Ro ad . Suite 201 . Austin. Te•as 71729
Phone 5t2-33l· 515-4
FAX 512-331 -1460

Inquiry 785.

303-491- 9092

PO Boa 9006, San Jose. CA 95157

(408) 446-2504

SIMULATION WITH GPSS/PC"'
GPSSIPC• •s an MS-DOS co mpatib le versio n ol the
popu lar mainframe s •mulat 1on language GPSS
Graph 1cs . an imat ion and an e•treme ly interact i\1'8 e n 
vironment allow a tota ll y new v• ew ol ~ur mode ls . II
~u are contemptat •ng the c reat io n or mod if •cat1on of

a compte> system

)<)U

need GPSSIPC to help

)<)U

predict its behavior Call nO'N

MINUTEMAN Software
PO Box 11'\I'Y, Stow. Messachusettt. U.S.A
540 CIOOJ 223 - 143~ s4a
{501) 197-5682

••t.

TUTSI M.._ . USA's

11 Program tor l1near and Non·
linear Continuous System S•mulat10n now h as

PERSONAL Prices lor PERSONAL Use: $129.50'
Full Fealured 999 block program. lull text and examples
An ana log compute r in you r " IBM compat ib le "'

Until March 1991 : 197.50 • S5 S&H • (in CAl Stale Ta>
(S•m• program as our S59!i proless•onal 'otl8rsron)

TUTSIM Products,
Palo Allo. CA 94306:

200 Calilornia Ave . 121 2.
(415) 325-4800

Pal'lone! TUTSilr,ol 11 nor l•e•n•lld lor corpor1te u... government
eg•nciesJ or cleSIIOOm inruuoion No PO's. COO 's No foolrng!

Inquiry 796.

The " Software Success Relerenca Book (1981·19&e)" 1S 1
MUST READ il you went to market your sotlware ~roducts
tucces.slully Wr~nen by D~ 1 d H Bowen, gubht her ot Soft ·
ware Succeu~ the monthly newstener on successtully run 
nrng 1 sohware bu!li ne~. the Reterenc• Boot1 1S 1 268-pege
gui de. organ rzed by Iepre Co\lrers Leed Gan erat1on . Promo
t•on , flt~C 1 ng , DrSir ibut ron , Support . etc Only S25 ChMk or
Cred rt Card (Vrsa/MC/AEX)
100% Money Back Guarantee

PRINTER PROBLEMS!
flrinthead problems and t1bbon problem! 11111he chtel causes
d pr1ntar fa.rlurw MATRIX can I'Bbuild .,y dot m111na pr~nthead
to pertorm Ilk& new Apple, Epson . Oludate. IBM. Panason1c
etc can be repeir8CI qurckly end Wit h 1 6 month warranty

Midnight Engineering
111 E Drake Ad , Su ite 1041, Fort Coll int. CO 10525

Inquiry 795.

(408) 773-9680

Phone URDA, Inc.

I

Inquiry 794.

lnOIII 11~\4

The

3515 Pecen , IN1ne. CA g2714

I

1~00 344- 2 Sol 5

A new pub1rcahon lor entrepreneu rraJ hardware and software
ttllll will encourage and challenge you to personally
dtM!IIop end market ~u r own produd s
• PRACT ICAL ART ICLES
• INSIGHTFUl INTERVIEWS
• DETAILED PROOUCT REVIEWS
call or wr~te tor a FREE copy ot
Midnight Engineering
eng i n eer!~

Fair - U.Wa122

RID YOUR SYSTEM OF VIRUSES FOR EVER

SOFTHOUSE INTERNATIONAL

I

ar

Inquiry 788.

AAA RATED IBM SHAREWARE

I·

Protects on Slanderd d •!lkel1es
Cannot be cop1ed by any dav1ce incl Option Board
Fully hard disk •nstellable
Normal back-up of protected program!
LAN ·suppon
Creales sate demo wrsion of your 90hware

DANCOTEC Computer

•

MIDNIGHT ENGINEERING'"

COP's Copylock II
•
•
•
•
•
•

Standard Version sg-,5. Automatic Ver!IIOn $1950

REPAIR SERVICES

Su• le 1445, 3340 Peachtree Road . Allanta . GA 30326
CALL (100) 966 -0707

Inquiry 793.

SHARE-NET

Inquiry 782.

••

• EmDJ~ itt:lrr!].moo

NEXT GENERATION SOFTWARE

FAX · (301) 410·7545

Into/Tech: t -405-524-5233
PCB 12Je8, 011111 Cl1y, OK 13157
Na Surch1rg1 trr Vii-.'MUIIrCitd
W. QIICIIy acceCJI P0'1 lrom EducetiQ n ~ Fed/Siere Agencres

~

• ~lill) !etrr'lelll. n bctlu\ lliCU!g
• Complrina regort1r1g

• $ijlts 1MI'IIIf't

SOFTWARE /ENGINEERING

Add,.!~~~.:·,n·c~~~~ ~~~.~~~~~';'.lnl
Orders Only: 1-800-876-8496

.

• Alllil1fWIC:e 111drng .,Cl WI)SIS
• \ical100 p11nning lllld SChf4l!lnQ

St•"M ind•r · prOYides num•rDul inlormalrwe reportl Free ..,i•!
mou1e incl uded wrtfl •ecn order Srmple pain! •nd click inter1ece
•UOIMII for u ey rmplemenlelran Source cod• IIYIIIIbt•
t.Jat pnce $396 Aslr ID' dBfB ila on currenr sptte{~J pt~crngJ

Inquiry 787.

OuJ e ~~ op WEd uc lltor s ln s111 n1 IBlr,ol Shiii'8W8f'll libfll ry lot )CUr
CuiiOtMIII, u11111 grDup Dl' Sludet'ltl DrMrrbutld In 25 lr,olegllbt'tll In·
c ,.m~~ntl on He 1 2/14 d is~ SJSIOO lor liflll 25 lr,oleg•bw'l•• IIWn
lldd S.COOO tar ..cfl 25 M•g•byt• rncrwmen1

I ..

hanCIIes lhe loiiiJIIing

BBI COMPUTER SYSTEMS • (301) 871 ·109•

(111) . .2·1111
V1•• & U aslerCard accepled

(619) 223-3344

S1311 Admlnislrollon Softwaro - Amull lor 1111 maugersl
NameCI lor Ills .nher!nl ablltty to 'leeg an I!)' m you1 stMI." S&ai'N•nder•

• Completely Menu Or111en
uuu •
• Deleals all Hardware/Sohwa re Cop.ers
Simply
• No Source Code Changes
The Best
• Multrple L.ayermg
~p To
• No Damaged Med•a
Protect
• Full Hard Disk Support
)bur ~lu•ble
• Unlimited Meter ing
Software
lnve.tment
• FREE Demo Disk
STOPVIEW"
STOPCOPY PLU S•

PAY ONLY $5.00 FDA SHIPPING

Cred . Card-Check-COD

S~a~~Minder..

THE ULTIMATE COPY PROTECTION

FREE

SOFTWARE FOA IBM COMPUTERS
TRY US! 1SI5Y• '" or 61'3 ,h. d1slls lu ll o our best sell ers
FREE! Games. Busir;ess. Educ81 ion , Greph1cS. U!1llties.
Finance. Desktop publi shing, more

dATAMAR SYSTEMS
4876-B Sanla Monica fwe
San Diego. CA 92107

SOFTWARE/ BUSINESS

SECURITY

I

GENERAL LEDGER
• PURCH ORDIINVNlORY
ORDER ENTRY
• ACCOUNTS RECVIIBLE
• JOB ESTIM,(!ING
JOB COSTING
BILL OF MATL.S
• SALES ANALYS IS
PAYROLL
• ACCOUNTS PAYABLE
S99 ea + S&H

Inquiry 792 .

Inqu iry 786.

PUBLIC DOMAIN

I

dBASE BUSINESS TOOLS
•
•
•
•
•

2116 E I 25th 51. • Burns'11111e, MN 55337

334(] Marble Terrace . Coloredo Springs. CO 80906

~

SOFTWARE/ACCOUNTING

FAX (408) 255-1098

SOFTWARE/GEOLOGICAL

GEOLOGICAL CATALOG
Geological software lor log ploNongr griddinglcon
IOUiing. hydrology. d igi1izing . 3-D solid modelling.
synthetic seismogram . fracture analysis , image pro
cess •ng . scout t icket manager, 0\I'Br 50 p rograms
1n catalog Macintosh too! Please ca ll, or wri te , tor

Free Calalog !

RockWare, Inc.
4251 Kipling St

Suit• 595, Wheat Ridge, CO 80033 USA

(303) 423-5645 Fax (303) 423·6171

Inquiry 791 .
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SOFTWARE/GRAPHICS
S

E

G

S

2 - 1

Scientific Engineering Graphics Syotem
•
•
•

Lngarithmic , Time/Date & Linear Axe s
Easy Curve FiHing and Data Smoothing
1- 2 - 3 Interface & Numeric Spread9heet
Supports all Video & Device Standards
10 Curves with up to 16.000 po i nt9 each

SOFTWARE/GRAPHICS

SOFTWARE/LOTTO

GRAPHICS PRINTER SUPPORT

PC-LOTTO Club BBS

AT LAST! Use the PrtSc key to make Quality scaled B&W
or color reproduct1ons of your display on any dot matnx,
1n~et. or laser printer (1ncl Postscr1pt) in up to 64 shades
of gray or 256 colors GRAFPLUS supports all vers1ons
ol DOS with IBM (incl EGA. VGA. Super VGA). Her
cules, or compat1ble graphics boards L1nkableJOEM
versions available $59 95

Jewell Technologies, Inc.

Advanced Micro Solutions
3817 Windover Dr

405-340-0697

Edmond, OK 73013

100-214-3311

1-604-479-7189
Wheel ing. Shareware or
reg1stered copy of PC -LOTTO ver 2 84 and PC 
LOTTOprint (Print official Bet Slips on your printer)

W inni ng

numbers.

Lottoware
870 Gladiola Ave.. VIctOria , B.C. Canada

4740 - 44th Ava SoN. Saanla. WA 98116
(800) 359-9000 x527 (206) 9J7-108t

vaz 2T6

voice 604-479-8536

lnqu1ry 808.

lnqu1ry 802 .

SOFTWARE/MATHEMATICS
Cellular Automata

FORTRAN PROGRAMMER?

Want to explore an entirely new way to compute? With
Autodesk's Cellular Automata LBb and your IBM' PC,
creating dazzl ing animal•ons. s•mulat•ng complex phys•cal
systems. explormg mass•wly parallel computa1ion . and elf
perimen!lng w•th art•l•c•alllle IS jusl the beg•nnmg . CA. Lab•
is )tlur passport to the ffonllers of computing Includes a
25().page introduc:tion to cellular automata by award-winnmg
au1hor Rudy Rucker $5995

ND~A~ you c•n call 2·0 and 3- 0 graph1cs rout1nes w1th1n
your FORTRAN program

Autodesk, Inc.

A

$135
135
135

For the IBM PC, XT, AT & compatibles ~

supwrt

a

118riety of compilers, graphics bds , planers and printers

MICROCOMPATIBLES

2320 Marinsh1p Way, Sausal1to. CA 94965

301 Prelude Dr.. Dept B. Silver Spring . MD 20901 USA

(800) 223- 2521

(301) 593-0683

lnqu1ry 797.

QulckGeometry CAD/CAM Developer's Kit

aource available tor MSIOOS. Macintosh. UNIX, \AX . Olher

Call (617) 828·5217 lod•y lor lrw• Info or to order.
Building Blocll loftwer-. PO

eo. 1373. Somerv1 11e. MA 021 CC

Inquiry 798.

....

FOR THE PC

+ ( If.lo-t~~
I F ~·

)

• MathEdit constructs msth equsttons to be inssrfed into
tM::lrdPerlect, ~rd . 1-'VardStar. end others
• WYSIWYG interlace- no codes need to be learned
• MathEdit- 1199

K-TALK

lO W.Z fi r• .-...nu•. S~o~i~ 100
Colu mbu•. 0,10 aJ201

COMMUNiaTIONS

f61•1 29. ·3535

Inquiry 809.

Inquiry 803.

Third p1rty 1nd cuatom deY~~Iopt~rw : get your products
to marke1 sooner- el1minata 900Jo of development time
and expanse
Just call functions lor: reading and wr1ting OXF files.
\18dorizad geometry display tor any graphiCS 1'8501ution ,
geometric operat1ons (rotate, scale, move. copy, mirror.
intersect , etc ) lor lines. arcs. ell1pses. NURB splines
C

GRAFMATIC screen routi nes
PLOTMATIC : planer driW~r
PRINTMATIC : pr~nter dfll~r

MATH EDITING

x' "' 1: ~ o [xIt'" ('l]
t

GRAPHIC TOOLS LIBRARY
XGLIB : Very fast Windowlvp Thick lines & arcs Figure
drawmg , splmes Plots and charts User coordinates Text
scale. rctate Mouse functions. Screen prim from tunct1on call
and TSR utility. AlllundlonS work in Super IK>A modes. SuJ>
ports modes up to BOOx600x256 and 1024x7S8x1& S195. Most
"C", Pascal , F<lrtran, MS Basic 4 0 -71.

NOVA INC.
2500 W Higgina Road . 11144
Hortman ESUIIas. ll 80UI5

CALL 708~882-4111

DERIVE®
A Mathematical Assistant
Makes math more inspiration and less perSp1r.lt1onl
Combines the po..ver of computer algebra with 20 &
30 plotting and a friendly menu ·dflven u!ler inter·
lace Does eQuat1on solving . calculus. trigonometry.
vector & matrix algebra, and mora Derive requires
a PC compat1ble computer & 512K memory.

Soft Warehouse, Inc.
3615 Hard1ng Ave . Suite 505. Honolulu HI 96816

(808) 734-5801

FAX 708·882·4173

Inquiry 804.

Inquiry 810.

SOFTWARE/SCANNERS

FRACTAL GRAFICS

IMAGE TOOLS LIBRARY

Optical Character Recognition

is a radical new drawing program tor your PC. Create
breathtaking images and sc1ent1lic models interactive
ly with your mouse Add dramatic effects to any PCX
1mage On-l 1n&tult)r1al, extens1va Guidebook, and 200+
hands-on examples help you usa and understand lrac·
tals and Chaos
Only $19, FREE Brochure!

PCXIO : Source Library avail. in "C" or Assembler lor
last read/Write & display at PCX tiles at any po int on
screen or memory. Examine headers. palettes. com
press data and clip 1mages Grayscale & Color Map
ping Read image f1les created in non-compatible
graphic modes Readable. easily modifiable $295.

PC OC R.. software w 1ll convert typ ed or pr1nted pages
1nto editable text l1l es for your ward processor Works w1th
HP ScanJel. Canon Panason1c & most other scanners
Su pplied with over 20 popu lar fon ts User 1ra1nable · you
can teac h PC -OCR"' to read virtually any typ estyle. mel
foreig n fonts Proportional text. matrix prin!er output. Xerox

Cedar Software

NOVA INC.

Rt Box 5140. Motr1SV1IIe. VT OS681

(102) 111-5275

Inquiry 799.

2500 W Higgins Road, •1144
Hottman Esunos, IL 60195

CALL 708-882-4111
FAX 708-882-4173

Inquiry 805.

copes OK From $99 CheckNISAIMC/AmE xpiCOD

Essex Software Publishing, Inc.
P.O. Box 391 , Cedar GrCl\IS, NJ 07009
(201) 783-6940

Inquiry 811 .

SOFTWAR8LANGUAGES

RAINDROP™

FAST.

compact PnScrn Utility tor end users AND
developers Hardcopy as last as 10 sees Mrage b1nary
size · 8 kbyte 14 video graphic standards Scale, rotate.
colorize and more 'CALL' from user-written programs .
Complete 9- & 24-pin dot-matrix , inkjet. and laserjet
library $44 .95+$3 slh .

DRUMA FORTH-83
•reek the 14K berrl•r wlthaut •peedl•p•c• p•nelty.
Pow•rful, ehr.ctlwly prlc•d . '13 ltllndard.
• 1Mb+ automated memory manegement
• Full OS interface, evtens1ve ul ilit1n
• On-11 ne documentalian. ASCII/block f1les
• Other products windCMIS. modules. prof1ler
• IBM PCIXT/AT 1nclud1ng 3B6 compat1bles
FREE leem/utlllty dlaka with purc:h.lae

ECLECTIC SYSTEMS

DRUMA INC

8106 St David Ct., Springfield . VA 22153

(703) 440-0064

Inquiry 800.

INCREDIBLE OCR

A 101111 aolullon to all your OC R na•ds Ae.::og nize• many common
laJttypata.::... and can Qui.::kly lurn mo1t orhem Supports all the
major word procauor1 Faster and more a.::.::urate than 1 ~tem1
costing twl.::• a• much Amazingly n works wnh vinually awry brand
ol hand -held acanner. mos1 tull ·paga acannal"' . and all PCIIa•
boarda More than 15,000 1atiati8CI uaar!l
All /ol only $184 md udmg shipping·
"International mdude S25 lot eirmail shipping
Chack . money order VISA.. MC. and COO accapted

6448 Hwy 290 Eesr E103, Aus'tln . TX 78723

Ordaro: 512-323-5C11

Fax: 512-323-0403

lnqu1ry 806.

PAl OCR
611 Tucker Street , Rate1gh , NC 27603

100-782-5542

FAX : 919 -828-5196

Inquiry 812.

SOFTWARE/SCIENTIFIC
PEN PLOTTER EMULATOR
FPLOT turns your dot matrix or laser printer into
an HP pen planer. Fast hi -res output No jagged
11 nes

Vary l1n e width , color. Works with Autocad ,

Dralix, etc Suppons NEC P5/P6, IBM Proprinter.
Epson LO/FX , Tosh 1ba, HP Laserjet, Okidata
29x/39x, Hercules/CGAIEGANGA $64 check/m a 1
VISAIMC

Fplot Corporation
24-16 Steinway St. , Suite 605, Astoria , NY 1t103

718-545-3505
lnqu1ry 801 .
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FINAL LIQUIDATIONII
Title

IBM " Compliers, SAVE UP to 80%1
Retail Sale

COBOL \120 (31h " & 51fa " )
$900 $100
$795 $ 90
Prof FORTRAN VI 3 (3'h- & SW")
C Compiler (3'h" or 5 Va ")
$395 S SO
1
BASIC Compiler \12 0 (3 h" )
$<195 S 50
Mecro Assembler IJ:!.O (3'h • or 5Va " )
$195 S 40
VISA. MC, Check accepted. S and H lee $10 per order

THE COMPUTER PLACE, INC
12105 Darnestown Rd M9A
G.11thers burg. MD 20878

Inquiry 807.

Tel : (301) 330·6016
Fav: (301) 926-3<115

DI-GRAPHTM
Scientific Plotting Package lor IBM PC 'o
H1-res. 2D. 3D. Contour. Polar. Sm1th chart .. ASCII . HPGL
tiles, GreekJSuper-sub - Microsoh 'MlrdNklrdPer19C'I Epson
& la!ISrjet II printer. HP pen ploner. cchet"!!; Ou ickBasic/8086
$11995 or $16995 incl source
01-MAN ~ - FAST Protected modo FRACTAL GRAPHICS
IBM4B613861387-2MB-VGA $29951$4995 source

DAMASKOS, Inc.
Box 469, Concord"ille, PA 19331 - 215-358-0200

Inquiry 813.

UNINTERRUPTIBLE POWER

SOFTWARE/SCIENTIFIC

COPVWRITE

HOW TO PROTECT YOUR COMPUTER

FREE CATALOG

CopyWrite
Removes
Copy Protect ion
No more diskettes,
manuals or
codewheels
1000 's ot products copied .

And Make It Last Longer
FREE money-saving literature Tells you heM to protBct your com·
puler and make it last longer with an uninterrupt ible power supply
500VA thtough 1BKVA models trom ttle "WOrld 's largest manulac·
lurer at s1ngle·phase UPS

800-942-MATH
MicroMath Scientific Software

UTILITIES

II

Best Power Technology, Inc.

QUAID SOFTWARE LIMITED

PO Box 280, Necedah . WI 54646
Toll- Free (100) 356-5794, Eat. 31&0

Salt Lake City, UT 84121 -0550

.,

T•l•ohon•: t8081 ses.noo. E.t 3110

Look for ou r ad on page 124

See our Ad on page 236

45 Charles St. E. 3rd Fl , Dept B.
Toronto, Ontario, Canada M4Y 152
(416) 961- 8243 Fax (416) 961-6448

Inquiry 820.

Inquiry 814.

SOFTWARE/SORT

UTILITIES

OPT-TECH SORT/MERGE

A Difference That Must be Seen!

Extremely fast Sort/Me rge/Select utility Run as an MS·
DOS command or CALL as a subrouti ne Supports most
langu ages and tile types including Btrieve and dBASE
Ontim1ted tile SI Zes, mul!1 ple keys and muc h morel MS

DOS $149. OS/2. XENIX UNIX $249.

(702) 588·3737
Opt-Tech Data Processing
P.O. Box 678 -

Zephyr Cove. NV 89448

REMOVE HARDWARE LOCKS
SofTware utility 1llaws lor the remOYBI ol hardware locks Don't Wil l
lor you r lock or kay dav•ce to fa1l or be stole n
Gu•,.nteed to work! The following packages are awilable·
PCAD
S\99 00 CADKE Y
S 99 00
MICROSTATION $99.00 PERSONA L DESIGNER
$199 00
MasterCAM
$25000 Sm1rtCAM
5250.00
TANGO PCB
S 99 00 CAO\IA.NCE
$99 00
PLUS SHIPPING AND HANDLING
PHONE (204} &&9·4fiJ9
FAX (204) 6!8-3566
VI SA and MAST ERCAR D Welcome

Dltf .It'"
1:::. Unhm1red hie s1ze s

!.:::. Contig Uiabte compare alg011th m
!.:::. Scrollable sp!1t sc reen d1splay fl. Display 1n ascu or hex

t::. 25, 43 and 50

l ~ne d1splay modes fl. Command hne 1rterface
l:J. Pop-up menu interlace l:J. L1 ne. Word and Hex compare
l:J. D1fference output to a d1sk tile
l:J. Batch hie dr1ve·able
A.c:ju ir" IBM PC o• 101:)% compalibl•. 1481<8 m•mory, DOS 2.0 or h•gh•r.

noppy or h•rd di'k 30 Clay

m on~

back gu•••nt•• 112995

Double R Software, Inc.

SafeSoft Systems Inc.

(215) 666-6104

191 Kirl ystone Way. Winnipeg. MB, Canada. R2G 386
See our ad on pa9e 234

Rd1 Fifth /we . Valley Forge Manor. Phoenixville, PA 19460

lnqu1ry 825.

lnqutry 821 .

Inquiry 815.

SOFTWARE/UTILITIES

Duplicate Disks Fast!

DIJkDupe duplicates, formats and compares d1sks

amazingly fast- up to 200 disks an houri Its un ique
RELAY feature lets you qu ickly duplicate lots of master
disks effortlessly And yo u can protect your masters by
storing disk images on your hard diSk Also supports
high-density formats-plus a whole lot more l $79 + S/H,
Money Back Guara ntee

Micro Syatarn Daalgna, Inc.
1309 El Cunota Blvd

Latayene. CA 94549

(415) 944·9994

Order today!

0 K Ram Menu Systems

Why You Want BATCOMI

Bstch 'ln

BAlCOM is a batch file comp iler that transforms your
.bat files to .exe f1les to make them raster BAlCOM
extends DOS with many new commands so you can
read k~board 1nput. use subrout•nes. and much I"'!Ore
In add1tl on,.. BAlCOM protects your source code No
roya1t1es! On ly $59 95. Order today!

Batch'in hel p s you w r ite p rofessional batch f ife
m enu systems with su b-meous and full color
scree n s for ANSI .SYS . Convenient for ex pens,
easy eno ugh for co mplete novices. Only $40.00!

MC

LEBER ENTERPRISES
Box 9281

(309) 893-063•

Wenham Software Company

VISA

Inquiry 822 .

Inquiry 816.

lnqu1ry 826.

SOFTWARE/VOICE
MULTI-VOICE® TOOLS

Multi·Voice Tools is a complete development Toolkit lor
Pascal or "C" to access all the features ol the WATSON

~: ~~~~~d~~~ssr~·~~~~~o~r~tr/~~~N~sz,o 1 gi~h~~~~~b~~~

system s in m inutes A powerful TELEPHONE ANSWERING
program is given as an e.:ample with source code
DIALOGIC. RHE'TOREX . VBX $599. WATSON $99. VlsaJMC
Now 8\la ilable : Fax Tool Kit

ITI Loglclel
1705 ST Joseph

E. Suite 4. Montreal , PO, Can . H2J 1N1
(51 4) 861-5988

We can 8h!IO wrl18 yo"r 'wtllt:• R•epon s• •pp l1c11ion prog r1me ,

VOICE MAIL/AUTO ATTENDANT
COPY AT TO PC-BRIDGE-IT 3.5

Complete PC CAM'" Users!

"CPVA1'2PC" RELIABLY writes 360KB floppii Son 1 2 UB dri'I9S. ~1 ng 1
slot tor 1 second hard disk or tape back·up Only S79 00 • SIH
"BAIDGE·IT 3..5" il 1 DEVICE OAIVEA suppor11ng 3'h" 7lOK9/144MB
drJWS lor PCfXTIAT w1tl'tout upgreding OOSIBIOS Only $3900 • SIH
BAIOGE·IT 35 BUNDLED WITH INTEANA( 144MB DRIVE AT
S12900 • SIH
VISA/MCX::OO
UPS 8/A

Upg r•d• to a 4-llne Voice Ex press ' I
This system plc k• u p whe re t he CAM le•v•s oH
wit h the•• •dded features :
• AIIItne:sW1e lht SMTJt111t"S
• Sele<:tablt ltCOrdingQu.Jijty
• Supervrs«l c.al l lranSI~r apl10ns
• AIJtomalic limt·basecl d'langes
• itt struduungcaoati•lllles
• Oulr~entry& su ~ caoacilllr es
• S)1:1tm messages re reca11Wlle
• h pandable In muR1p1e:s d 4
l:l ~. ~ur demo. or 10 reQuf!SI mat~ 111ormat101\;_
Call (614) 870-31113 8

MICROBRIDGE COMPUTERS
655 Sky Way Sui te 220. San Carlos. CA 94070
1·• 15-593-1717(CA)
1· 41&-855· 1993 (CANADA)
0908-280-188 (UK)

1·•15-593-7875 (FAX)
1-800-523·1777
4711 • 02 0 (FRG)

Verslcom Communications®
1115 Wimbeldon Blvd , Columbus, OH 43228

Inquiry 823.

lnqutry 817.

lnqutry 827.

STATISTICS
STATISTICAL SOFTWARE PACKAGE
Complete statistics package, menu driven with
comprehensive user's guide. Options include l ull
edit capabilities, probability analysis, major
statistical indicators, confidence intervals. regres
sion analysis, ANOVA and forecasting Ideal for
research, education and f1nancial analysis lm 
por11Expon ASCI I. $125.

SOFTWARE SYSTEMS,

Attn: Larry Jones

2612 Sl Reg 1s Lane, Virg1n ia Beach . VA 23456

(804) 455-7085

WORD PR0CESSING
UNIX under DOS I!!

FARSI / GREEK I ARABIC I RUSSIAN

Get the Feel & Power of UNIX

Hebrew, all European , Scandinav1an . plu.!llaither Hind i, Pun·
jabi, Bengali, Gujara11, Ta(Tu l, Tha1 . Korean . V1er, or IPA Full
19a1ured mu1t1-1anguage word processor suppon.!ll on·sc:reen
fore ign cha racters end NLQ pr1nting w11h no hardware
m0d1 11ca!ions Includes Font Editor $355 dot matri111 : S150
add 'l lor laser : $19 demo SJH in US incr,.d Req PC, 6401< .
graphics 30-day Guaranrea MCNISAIAMEX

Include awk . cb, cp, ditf, ed . lind, grep. I!. make. more, mv.
rm , sed , sort & 17 others . All V.3 and BSD 4.3 options
included Thorough documentat1on
THE BERKELEY UTILITIES 1200.0 0 otder now

800-542·0938

OPENetwork
POWER TOOLS FOR POWER USERS

GAMMA PRODUCTIONS, INC.

215 Berkeley PI (B-2), Brooklyn . NY 11217
Se6 our ad on page 20

710 Wilshire Blvd . Suite 609. Santa Monica . CA 90401
2131394-8622 Tlx :.._5106008273 Gamma Pro SNM

Inq uiry 824.

lnqutry 818.

~

5 Burley St . Wenham. MA 01984
(508) 774-7036

Peoria. IL 61612·9281

lnqutry 828.

TERMINAL EMULATION
TEK 4207/4105/4014 Emulation
PC-PLOT.JI 1s a complete commun1cations program
which mcludes file transfer. scnpt files, VT-1001200
emulat1on plus Tektroni x graph1cs term1nal emulation

Suppons COM14 plus suppon for DECnet. NETBIOS,
U-8 Net1 . Graphics screenprint $225 Free Catalog

MicroPiot Systems Co.
1897 Red Fern Dr . Columbus , Oh10 43229

614-882 -4786

Inqu iry 819.

614-882-3399 (BB S/FAX)

Recover deleted files fast!

DuangJan

Disk Explorer now inCludes automatic fil e recovery You
type 1n the deleted file's nam e. D1sk Explorer fmds and
restores it D1sk Explorer also sh ows what's really on disk;
Vle'w\1, change or create formats. ch ange a file's statu s.
change data 1n any sector MS-DOS $75 US. Chec k/
Credit card welcome

Bilingual word processor tor English and: Armen1an .
Bengal i, Burmese. Eurall.atin/African . Greek, Gujarati ,
Hlnd1 , Khmer, Lao, Punjab1 , Auss1an , Sinhalese, Tam1l ,
Ta lugu , Tha1, Ukran ian . Viet , ,
Only $109+$5 slh
(foreign + $12 slh) . Font editor included For any IBM
compat ibles w1th dot-matrix & LaserJet printer Demo

$9+$1 Slh. Visa/MC

QUAID SOFTWARE LIMITED
45 Charles Sl . E. 3rd Fl
Toronto, Ontario, Canada M4Y 152
(416) 961 - 8243

'I!

u

MegaChomp Company
343B Cot1man Ave

(215) 3 31-2748

Phll adelphia , PA 19149·1806

FAX : (215) 331 -4188

Inqui ry 829.
B Y T E IBM Special Ed ition • Fall 1990
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YOU

NEED THIS UTILITY!!!
FastBreak "'

Fast Break '
Cookie-cut, haLCh, 'break' and/or 'tn"m ' thowand.J of AutoCAD®
<ntilles: JDFACES, JDPOLYLINES, JDLINES, SOLIDS, TRACES, ARCS, CIRCLES,
11

•

LINES, POLYLINES, exploded SURFACES, MESHES, and 3D-CONSTRUCTION...
and ALL withif1 .second~ in a .single 'window ' or 'crossing' point and pick.
YES.' YES' YES' - JDFACES, SOLIDS, TRACES, surfaa>, splines, 3D-meshes, and
any 2D or JD- coi1Structiof1 can be brolc£n and/or trimmed u.sing FaHBreak Y'Oo !.'!
AutoCAD ® will not
hreak or trim JDFACES
and other 3D-construc 
tion.
fast Break"' can do
the joh - quickly, ac
curately, and reliahly in
any UCS. The drawing
shown is SITE-JD.DWG
with four enlarged i n~crt
clip• added . All lour in
sert!. were made on a 386
PC using Fas tBrc:ak in

M.
••

.~ ITE-JO

less than two W!QUtes!!!

ClipView'• - is in tegrated into FastBreak and performs AutomCJJic clipping or
trimming of the above entities to create inserts. Options incl ude : Box or Buhhle
houndarics, Inside or Outside (makes a hole) trim, and horders.
Fasi Rreaky• amJ Cli pViewy• are ;ntegrated into DOS exe cuteahle code, run
interactively in AutoCAD shells from 256 K, U!i.e fa~t hlock hinary database, virtual
memory paging, user friendly Auto liSP® interlace, and perform FAST . FAST. F AST
in any AutoCAD Rei. 9 through Re i 10-386.

Fast8reak•• and ClipView'• are licensed in a single user package . Contact your
dealer or huy direct (credit or money order, for UPS Next Day add S6. !i.hpg. fee) from:

BZ Technical
P.O.Box 10, Botheii,WA 98041
Phone: 206/258-1568 or FAX: 206/487-1357

Retail price: $399. 95

00
Demo: S2S.

NOT Co py protected, NOT AutoLISP® encrypted, FULL documentation, technical
support, 3.5 ~and 5.25 "media.
"Quality softwar~ dr~.~clopm~ntlocat~d nrar thr home of MICROSOFT® in &thell's
High Tuhnology Comdnr.•
.....,ICICAD •nd AuloliSP ••• ••g•at•••d trldlmlrk• o1 Autod••k.lnc

9,600-38,400 bps
MODEM+FAX ... $279
NOW you can afford a SPEEDMODEM. Raw speed of 300 - 9600
bps and 4:1 data compression push throughput up to 38.400 bps.
Dynamic Impedance Stabilization · provides robust performance on
noisy telephone circuits. A 9600 bps send/receive, full -featured FAX
is included on the same card . Total commun ications capability-only
$279. It comes with a 30-day money back guarantee and a 5-year
warranty. BYTE magazine said our 2400 bps modem was "a real
deal"· ...well we've done it again ... our COMBO · is setting a new
'3t89p.102
standard for value and performance . See for yourself..

F..t&... k 1110 Cl op\111 w ••• trede merka ol Bl Teehno~l

9-Track?
Just call us.
It doesn't get any easier than this . A wide variety of
PC-9-Track tape subsystems are available to you by
phone, including tape drives, cards, and software:
•
•
•
•
•
•
•

DOS. UNI X, XENI X. PICK, NOVELL Suppon
486, 386, 286 & PS/2 Compatible
Menu-Driven Software
2 Year Warranty on Controller Cards
800, 1600, 3200, 6250 bpi
24 Hour Delivery
Excellent for H ard D isk Backup

We invented the first PC-9-Track controller
ten years ago, and have been on top
ever since wi th the world's best
selling cards. It's easy to find out
why: just call us.

1~*
00: OIJERLRND DRTR
5600 Kearny Mesa Rd. San Diego, CA 92111
*t-8011-729-8725 US & C..n. • 1·6t9·571·5555 • FAX 1·619·571·0982
~~~~

*New WINDOWS 3.0 Compatible Software
•
•
•
•

48 Channels @ 25 MHz x 4K word deep
16 Trigger Words/16 Level Trigger Sequence
Storage and Recall of traces/setups to disk
Disassemblers available for: 68000, 8088, 8086, 6801,
6811, Z80, 8085, 6502, 6809, 6303, 8031.

NCI 0 6438 UNIVERSITY DRIVE
.,.,.,~;:.;.;;c,;..,~==-.,.;,Ar,;Lr,.:
35806 •

837-6667

IBM PS/2 & LaserPrjnter

COMPAQ Memory

2MB Module Model 80's
$CALL
2MB Module
Mod. 70-E61 ;-121
$185
Mod. 70-A21 ;B21 ;A61 ;B61 $300
2-8MB Exp Boards
$CALL
Models 50, 60, 70 & 80
1, 2, 3.5MB Memory Boards $CALL
LaserPrinter 4019 & 4019e

DeskPro 386/20,25,20e,25e
$153
1MB Add-On Module
4MB Add -On Module
$387
DeskPro 486/25,386/33,SystemPro
2MB Module (386, 486, SP) $336
$2000
8MB Module (486, SP)
PORTABLES
1, 2MB Modules - LTE/286
1, 4MB Module - SLT
SCALL

Toshjba Laotops
2MB Upgrades
$CALL
Models 1000SE, 1600, 3100e,
3100SX, 3200SX,5100,5200

Apple Mac & NTX
4MB Memory Kit
Macintosh llfx
Laser Writer 11/NTX
1MB Memory Kit
Laser Writer 11/NTX

SCALL
$173

HP LaserJet Memory
1MB Upgrade -II; liD; liP; Ill $182
2MB Upgrade - II; liD; liP; Ill $CALL
$CALL
4MB Upgrada - II; liD

NECMemorv
1-2MB Memory Board
PowerMate SX Plus
1, 2MB Memory Upgrades
ProSpeeds 286, 386

~s~1g.~B~90Q~n~N~257

~

Call for latest pricing

TOLL FREE:

(BOO) 446-4525

NH (603) 526-6909

FAX (603) 526-6915

Established - 1980

Santa got his wish...
Caller ID+Pius!
•
•
•
•
•

•
•
•

•

Intel 80386SX- 16 MHZ CPU
1 MB RAM Expanda ble to 8 MB
40 MB Hard Drive
VGA Color Monitor (.31) a nd 16-b it Card
1.2 MB Flop py
2 serial. 1 para lle l
101 Keyb oard
Case with power supply
2 Year Warranty
O ther systems w ith the som e c onf'1guroUo n :

286 - 12· S 1.199 I 386-20SX· S 1.599 I 386-25: S 1,899 I 386-33: 52.349

The Complete Caller Identification
and Contact Management System
Because your business needs to be well organized but retain a
personal touch, you need Caller ID+Plus. Know who is call ing
before you answer. Instantly display caller records. Record
notes on each contact. Memory resident. lmport/expon data .

For more information contact:
Rochelle Communications, Inc.
8716 N. Mopac, Suite 200
Austin, TX 78759
Call : 1-800-542-8808
Outside U.S.: + 1-51 2-794-0088
See us at COMDEX Booth B 1536

286 LAPTOP $1499
• I MBRAM
• 20 MB Hard Drive
• 1.4A MB Fl oppy
• LCD. CGA Display
• Seria l. Parallel Ports
• Battery Pac k
• AC adapter

386SX LAPTOP $2599
• 1 MBRAM
• 40 MB Hard Drive 25 ms. . . . . .
• 1.4A MB Floppy
• Paper White VGA Display
• Serial. Parallel Ports
• Battery Pack
• AC adapter

PrM:es sub ject to cha nge without no tice Quantities o re hmHed.

Both Lapto p s 1nclude: FREE MS·DOS. I year warranty
Call lor special sate on 286, 386 8r 486 Mother Board and other components.

First Computer Systems, Inc.
3951 Pleasantdale Road, Suite 224, Atlanta, GA 30340
Tel. (404) 441-1911 Toll Free (800) 325-1911 Fox (404) 441- 1856

MEMORY UPGRADES

9 Track Tape Subsystem
for PC/XT/AT/386/PS2

IBM PS/2 I APPLE
AST I COMPAQ
HEWLETT PACKARD
ZENITH I SUN MICRO
STANDAR D SI MMS

Software programs that will
eliminate the need to use
hardware locks. Don 't wait for
your lock to fail, get stolen or
become lost,
ORDER YOURS TO DAY!!

LAPTOP MEMORY
(NEC, TOSHIBA, APPLE, COMPAQ)
LASER PRINTER MEMORY
( HP, CANON, TEC ENGINE)

NO RISK, BEST PRICE, BEST QUALITY

~oo ON

~MERI C A

A DIVISION 01' AOt<W CORPORATION
<33 N WA TH ~ DAA VE . SUNNYVAL E. ·.A 
IELI'Illll 746-1190 FAX 140111741>15!1!

Tanio·

$1995 for 1600/3200 BPI
$4995 for 1600/6250 BPI
$6995 for 800/ 1600/3200/62 50 BPI
CALL 1-800-289-4TA PE

Laguna Conversion System s

Circle 10 on Retukr Serviee Card

Circle 113 on Retlller Serviee Card

VOICE MAIL MONEY-MAKER
Generate hundreds of dollars

~~n~~~r~,?ix~u~ s~~~~~~
voice mail card and ou r
menu -driven softw are
package in your own
--.;~:::;;;;;;;;,~ IBM-clone computer.
r.
Use it to rent voice
mai lboxes and pocket

pagers . advertis e

~~~~ :~~~~~:::f~~~~~!~-

call audiotex! service

using credit cards . passwords.
or a nationwide 900 number
Add the optional Gold mine module and your BigMouth will
automatically generate outbound telephone calls to frien ds.

existing clients. or new business prospects tor sales and
telemart<eting purposes •
Your Big Mouth arrives complete with all software . exter

lOt 1840 Blgmoull'l

1 299.•

•

a detailed

lOt 1841 Gol dm lne 199.oa
luture purchases)

125_11D (CTeditt'd on

Entrepreneurs Toolkit

24·Hr Into & Order Hotline

RAM
4M Board lor hp LJ's w/2MB $175 .00
SIMM 2M IBM PS/2 Model 70 225.00
SIMM 1M AST Prem386133Mhz 150.00
SIMM
1Mx9
80 ns
63.00
256Kx9 100 ns
22.00
&IMM
1Mbit
1Mx1
60 ns
11.95
1Mblt
t Mx t
80 ns
6.50
41256
256Kx1
80 ns
2.95
41256
256Kx1 100 ns
2.15
41256
256Kx 1 120 ns
1.95
4464
64Kx4 100 ns
2.25
41264•
64Kx4 100 ns
5.95
EPROM
t28Kxe 200 ns
64Kxe 200 ns
32Kx8 200 ns
16Kxe 250 ns
STATIC RAM
62256P-t o 32Kxe 100 ns
2
8Kxe 120 ns

1-800-283-4759
Rasaller &

OE ~

pc·s••S·99.00 ··PADS···· S99.oo

CadKey
Ma sterCam
Mlcrostation

PCAD
SmartCam
MaxRoulr

199.00
250.00
99.00

SAFESOFf SYSTEMS
191 Kirlystone Way
Winni peg, MB ~

..a.

R2G386

Canada

Circle 167 on Retlller Strviet Card

REPAI1R
YOUIR:OWNI
IBM~PC,XT,ATorCione
W1 th Profess t on al
TROUBLESHOOTING

FLOWCHARTS

And TECHNICAL TIPS

These are the docume nts that your
Comput er Serviceman
does NOT wan t you t o havel
Send only ,6.95 plu• $1.50 p o stage
and handling per set to:
A & M Enterprises
Box 2712, Waterl oo IA 5070o

lnquinas Watc:oma

'·---~ll:lo'IQ 1....... .-..p!l(l... ~ . . , . .

IOW.A

c_..,.. ,.g...,.lon•~o~.,,•Y.,;f'IIIQo"'"'""

Circle 58 on Retlller Serviee Card

99.00
250.00
99.00

PH : (204)669-4639 FAX: (204)668 -3566

1401 South Pacific Coast Highway
Lagu na Beach , CA 92651

1 800 292 7771

~~t!l~:t~~~rn,~~r~~F=~~ ~~~~~~rg~~d~rectory,

Hanlwat·e Locks
Getting you Down??

Circle 124 on Retlller Serviee Card

IUIDifojTS

ADD ol"/, T.t.Z

Circle 8 on Retukr Serviee Card
I

EZ-WRITER

PCS 486 WORKSTATION

(E)EPROM MUL TIPROGRAMMER

Best Portable (E)EP"ROM
Programmer Money Can Buy.

io~95. J

FAST!

33MHz
Single Board Computer

La ndmark 155 MHz
No rton S l 101
Power M eter 1 5.2 M IPS

• Intel 80486 25/33 MHz
processor
• BK internai/64K ext . cache
• 4 Mbytes bas1c memory

• 1.2 Mbyte 5W' floppy
Options
• 25/33 MHz Weo1ek 4t67

•

40·pin Mtcro option

•
•
•

All models with 40 char LCD
GANG/SET (E)EPROM option
RAM expandable to 16 Megabit

•
•
•

Model KF , with Parallel Pan for fast Up/Download
Universal (E)E PAOM suppon 1nclud1ng 40-Pm Devices
Model K31C3. easy 3 key Operation

B Y T E1

Co rpo r a I I on

~~~~0~~;9~~~!
Fax : (407) 994·3615

8

CA: (408) 437-2414
Telex : 4998369BYTEK

Circle 34 on l&tukr Serviee Card

co-processor

• Up to t6 Mbytes memory
• Hard disk- t 00 Mby1es
tot GByte
• Removable hard dtsk
• Non-stop power supply

~~~~Rg~s.;:?m
ii!it~S Y STE MS

(408J 2s3-o222

550 Valley Way, Milp1tas. CA 95035

Circle 153 on Retukr Serviee Card

• Intel 80386 25/33 MHz processor
• Intel 82385 25/33 MHz cache
controller
• Optional 25/33 MHz co-processor
• Up to 32MB page mode memory
• 8 MHz 1/0 speed
• Phoenlx!AMI/Award/Quadtel BIOS
• Passive backplane with seven
expansion slots

DS-il PROfESSIONAL

(0MPU I£ I
(408) 263-0222
SYSTEMS
550 Valley Way, Milpitas, CA 95035

Circle 154 on Retlller Serviet Card

We refer to
NSTL publications as
the 'Consumer Reports'
of PC computing

~-~~~~~Q-~-;.1?-~~c!?~~-~~~-~-;.,..~

Steven Boyle. Manager
MIS Technical Suppo rt
Virginia Employment
Commission

No'!, build~ !JIOre effective,
more eff1
1C1ent, network...

How can you be absolutely sure which networking
products you read about in this magazine are
best for~?
How can you minimize your risk when making
vital buying decisions and reduce the time and
money spent on research?
Get your hands on LAN Reporter. Issue after
issue, it brings you independent, compara
tive ratings information based on our
comprehensive, real-world product testing.

Gl !il!!1!11!1!1l!l!l!illil!!l!il111!i1111!il!!1 l!l

51
51

LAN Reporter's
~
NO-RISK
~ GUARANTEE!

~
~

[;l

31

~

51

~

31

~
~
~

19

~

~

...

•••••
-~~

.. .-*

So you can buy with more confidence.
And build more effective, more efficient
networks.

,.~·

.... .... ...

See yourself. Try your first issue FREE.

l!l

~~-:
__._

If you're not happy
with your fi rst
Issue, you owe
nothing . Plus if, at
Your
any lime during the
NO-RISK-TRIAL
year. you feel LAN
subscription includes:
Reporter is not for
• 12 issues of LAN Reporter
you , we'll send you
• 12 supplemental issues of Buger:S Alert
arefund for the un·
• 4 quarterly indexes
fulfilled portion of
your subscription. ro • 1 FREE binder with dividers far storing it all

51 fiifiifiifiifiifiifiillilli:lill'ill'illi l!!lli lli

~ LAN

Reporter
covers it all for you.

• SQL servers •486 servers· file servers
• bridges • multiuser databases· routers
·token ring adapters • arcnet adapters·
ethernet adapters • multiple servers •
E-mail • network monitoring • network
backup •diskless workstations •low- end
LAN operating systems • and more . . .
.. . we test all leading products in all
product categories. Independently.
Methodically. And as thoroughly as
possible.
Then we tell you which products
deliver the usability, compatability,
and expansion capabilities you need
for your network.

o Packed cover to cover
with test results and
product ratings_

Don't expect ads, feature articles or
fancy pictures in LAN Reporter. Count

~ ~ ~ ~--·

Copy this page and FAX to 1-215-941-9950

2 Clip and mail coupon to NSTL, Box 1000,
• Plymouth Meeting, PA 19462
J. Call toll-free • 1-800-223-7093

. YES

~ for FREE issue and no-risk-trial subscription!

r:7J

'

'

'

rush me a FREE issue of LAN Reporter.
on getting iVl easy-to-read, easily ~
· and enter my no-risk trial subscription
accessible format with lots of
~ for 12 additional issues of LAN Reporter plus 12 issues
charts, tables and ratings, including: ~ of the Buyer's Alert supplement for $185- a savings of
Front Cover Summary
~ $110 off your regular rate of $295. If I'm not 100%
Right up front you'll see a roundup ~ satisfied, I'll owe nothing and the fi rst issue is mine
of the issue's test results.
~ to keep.
Product Reports
~ D Bill company D Bill me
Quick reading summaries of each
~ D Check for $185 enclosed. (Make payable to NSTL)
individual products strengths and
~ D Charge to o MasterCard o VlSA o American
limitations that can save you time,
~
Express
money and trouble right now 
~
Acct. No. - - - - -- - - - - - - 
and down the road.
Versatility and Performance Charts ~
Expiration Date--- - -- - - - - - 
No more last minute surprises. LAN ~~
Signature - - - - -- - - - - - - - 
Reporter tests and verifies every
~
Name __________________
single product feature and identifies
products that will work best for your ~
specific applications.
Title --- -- - - -- - -- -- -
~ Company
Buyer's Alert
~ Name ___ __ _ _ _ __ _ _ __ ____
Concise, late-breaking reports on
~
emerging technologies and tests of ~ Phone No. ---::---,-:-;--.,...,...--,---.,......,-
~ Street
(Nee ded fo r quick order processing)
updated and upgraded products ~ Address ------......,.,--,::-::--::------- 
all included with every issue of
~
(No. P.O. Boxes)
LAN Reporter.
City _ _ _ _ _ _ __ __ _ _ __

NSTL NATIONAL SOFTWARE TESTING LABORATORIES
·

1.

}

Publishers of Software Digest and PC Digest Ratings Reports

A Division of Datapro Research Group • Plymouth Corporate Center. Plymouth Meeting . PA 19462

~

~

~ State
Zip-------
~ MAIL TO: NSTL, Box 1000, Plymouth Meeting , PA 19462
~

~
~
~
~

Offer valid in U.S. on ly. Prices sub ject to change without notice.
B't'8610

COORDINATED

MOTION CONTROL
Indexer LPr
1
: :::ye;: U se

"l(l"
J
~~~

• Economical $199

0
0

DIGITAL
FM TELEMETRY
Ideal for ECG. physiology, etc.
6 channels. for PC/1\T compatible.
i\daptable interface.
Dual antennae. digital error check.

CMETelemetrix

554 Park~ide Or., Waterloo, Ont.
5 ' 9 _886-8440 fax 5'9-886-8442

Sortw• r~ ~•slly tonnrts printer port into multi
uis step motor rontroller.
Use IBM type pusan•l computer to control
movement of cameras, positioning SIIJCS, 'IIIYCS,

robotics, optics, custom plonen. m.cbine tools, or
other motion or posi tianins appliations.

D Acce pt1 'pl•ln Enallsh" comm•nds from

GM Series Expands to 32Mb On-Board
64K ElUemal Cacl!~pand to 128K.
TEXAS INSI'RUMENT 486

D

aoy
lan.guqe or program that can write to a file includinJ
BASIC. C. PIUCIII, sprudsheet and database micros,
high level labor1tory 5efrware, and C'Wcn from DOS
batch files! HPGL convener available.

Full func llans for up to sb u:u lncludina step,
direction. reduced amcnl, power, Jimil switches,
home, accellcration. posjtion u1cking. lice drawina and
more.

D Super Manu al covers nrrythlng.

(800)627-6998/SALES
(713)589-7100/ INFO
HOMESMART COM PUTING

Easy to rud.

S500 or more per uis?

Inquire about Jndn:er LPT tod•y J

Ability Systems c.. , .
Circle 9 on /Uader Sel"''ice Carrl

Circle 99 on /Uader Set"''ice Canl

~9.~JN ROM!

D

Easy to use. NumcroUJ uamplcs.
Why hlu with RS-232 and eryptic ccmmand3 AND poy

1422 Arnold Avo. Roslyn, PA 19001 (215)657-4JJ8

VISA • MCARD • AMX • COD

Circle 41 on TUader Sef'Vke Canl

\

o"-..._1___/(;]-J

VIDEO FRAME GRABBERS

HELLO, MY NAME IS

PH RED

fi'OIII & ~ . . T-.

!1~1!:1!0 ~ • tfl.ll

NYS ..ON OIU'tiE I
·BOOT 0 , 1 St:C

- 1/ Z S!U C• " '
• AN'f ~GiltS ' OQS
· I..ANS , CONTROL.

6 o11111C .--.
38011 . .. ..

S95

zoo

Atlas~ your PC can talk! Phred is completely
self·contained, and connects to any PC·compatible
with a simple RS-232 serial cable. Program Ph red to

1 . 44N , , , , lQo

N Y !

1soe 1 >n 1I!IO>

8088 SINGLE
BOARD COMPUTER
~C ON A CA fiiO!
1 OEBUG ON (IIC
l. . TEST SIC fill AN
l . IUliiiN EP,.OIII
· I!!IIATT[lliiT, 90LAIIII
- 9Tfll •AfllfiiANT T
-
· 62 llllfr,l PC IJU!I
• 2111 AIIII , J!IEfll , fiiTC
- L.CC/IICI!IIO IIOfiiT!I
M\19I!!IIC1 •.

say anything - anytime! High quality voice
synthesizer, built-in speaker, even a headphone jack.
Includes manual and demo disk.

Give yo ur computer a voice ofits own.

Ooly$395.00 (Includes shipping)
Voice Oe mo Casscue · SJO.OO (Applies 1owards pwcbue)

IIC CAAO

Aiello Engineering
26WillowSLN.
Acton, Ontario,
Canada L7J IZ7

195
85

HIGH RES TECHNOlOGIES

HRT

9-Track Tape
For Your
IBM PC!XT/ATIPS-r
Read 1600 bpi 9-track
tapes from a micro, mini or
mainframe in EBCDIC or
ASCII as mirror image or
by individual files.
Use the 2000 PC'" for
disk backup, data inter
change or archival storage .
PC/XT/AT/PS-2 are trademarks of tBM .
2000 PC is a trademark of Digi-Data
DIG I-DATA CORPORATION
8580 Dorsey Run Road
Jessup. MD 20794-9990
(301) 498-0200
800-782-6395
FAX (301) 498-0nt
First In V.lue

Circle 64 on R£tllkr Set"''ice Carrl

Circle 11 on IUader Set"''ice Canl

SONY

DISKETTES ~·
"'

lEWISTON, N.Y. 14092

FAX 416·497-1988

Circle 98 on /Utllkr Set"''ice Canl

~~ f

10/Box

P.O. BOX76

PHONE 416-497·6493

For more informa1io.c., caU (4J6) 853-4014

Circle 115 on IUader Stl"''iu Carrl

---11>

ro

Send cheque or money order to:

111\1810!1 .-- . 60
PC CAlLE . . 50

MODEL
RESOLUTION
HAT 256-4
256 x 256 x 4
495
HAT 256·8
256 x 256 x 8
795
HAT 512-8
512 x 512 x 8
995
HAT 512·24 512 X 512 x 24 1995
IBM PCIXT/AT COMPATIBLE
DIGITALIZE IN REAL TIME
. COMPOSITE VIDEO IN
. 24 BIT RGB OUT except model HRT 256·4
16 level gray scale out
. SOFTWARE LIBRARY OF IMAGE ANALYSIS ROUTINES
· FREE SOFTWARE UPGRADES
REGISTERED OWNERS
· FULL CREDIT ON UPGRADE PURCHASE IN FIRST YEAR
RETURN OLD BOARD AND JUST PAY DIFFERENCE

r--]

~---· _

How to Protect
Your Computer

eal

3.5" DS/DD 1MB $ .82
3.5" DS/HD 2MB $1 .53 ea

3.5"DS/DD 1MB $.59 ea
#SB-200 r:JJ/ pack Sony logo on shutter

NEW Sony Digital Data Tapes
(4mm & 8mm) Call for price.
1-800-258-0028
Call for free 60 page catalog!
Min. order $25.00. S&H: FOB Gram Rapds MI.
COD: add1 S5 50. Ml residents + 4% tax. r.iiliiJIWI'I

PticetS sut:joct Ia ctl<W>ge.

~---

Precislo_n Data Products'""

1111

~ diiii

P 0 Box 8367
Grand Rapids, '-AI4Q518
616·698 -2242 FAX .616·698·9047

Circle 152 on /Uader Senice Carrl

And Make It Last Longer
FREE money-making litcmture. What you nrcd
to know ahout UPS - unintrrruptihle powrr
systrms How to get complete protection from
power line prnhlcms . 500 VA to 18 KVA models
from thr world\ large't manufacturer of
single -phase UPS

Best Power Technology, Inc.
P.O. Bm 280. Necedah. WI

~4646

Toll-Free (800) 356-5794, ext. 1878
(608) 565-7200, ext. 1878

Circle 23 on /Uader Sert~ice Canl

PALMTOP 80C88 MS DOS compatrble
lotus t 231ile compatrble Word Proces
sor, Address Book, Apporntment Drary.
Phone Draier, Up/Download thru parallel
port to prrnters/ PC/XT/AT/386 0

SHARP Notebook
PC 6220
$79mot
266-12Mhz
20MB hard drive
BacJciH super twis1 VGA-LCD
Weighs4.41bs. -1t'x8.5'x14'

Qi•U.I I·fl

~~

F2000

$5150

F3000

$699

!!J&:V'41JI
Fax""""" IS
Fax""""" 20
Fax""""" 23
Fax.,._ 25
Fax.,._ 35
Fax 222
Fax 270
Fax 350
Fax 450
Fax630
Fax 705
Fax 850

$419
$629
$749
$929
$865
$1149
S1495
S1595
S1845
$1995
$2479
$3089

1U·t~U1li:.~IJ
KXrllO-

KXF 100
KXF 120
KXF 220
KXF 320
KXF 50
KXF 90
KX 110

9

$585
$749
$1045
$1335
$CALL
SCALL
SCALL

M"Rii'\1
UF 170
POE 120E
POE 160E
POE 170E

$925
$495
$679
$979

IM III;tUM
Ml400
$528
M1800
$568
M1850
$698
F25
$769
F37
$849
F40
$1110
F45
$1299
Guis II 0/220v$499
Samsung I 0 I 0>399

F0230
F0333
F0510
F0550
FO 750
FO 800
F05200
ux 110
ux 181
Audlovox
II0/220v
AF2000

$499

!!:!!C·tl
Hayes JT 9600$459
9600 FAX + 2400
MOdem card $299
Complete
PC 9600
$394
9600 Fax COLd$184

Ccnw:!OOIIB1
REA.OATB
:!OIAB ST225
1109
301AB ST238A
11119
401AB ST25H
~58
II<IIAB ST2nA
~48
II<IIAB ST40011
1538
:!OIAB ST125 3 5'
~38
:!OIAB ST130 3 5'
$2SII
WESTERN DIGITAL
WD 1003V·IAIA1 HOC 189

SCANNERS

Sharp JX 100
$665
Sharp JX 300
$2779
Sharp JX 450
$4779
Chinen OS 3000
$599
Chinen OS 3000/0CR $745
Epson COlor
SCali
HP Scanjet
S1385
ascam 400dpi lull pg +
doc feed +OCR
$695
Panasonic 505U
$784

Panasonic 506U
$1078
Panasonic 307U
$989
Complete PC 1-2 pg 5165
Complete PC lull pg $499
Logitech 5" ScanMan
+OCR
$299
OEST 81-2 scan + OCR $699
Mars~
$179
Mars 800aco 5" HandScan
+OCR
$299

~ :::~~:;uc

l:

WD H103V·SA2 AU. $115
WD 10011V·IAIA1 1:1
S99
WD 10011~
- ~~ $119
WDICT-GE
HOC $541

~$ 40

"""""'oc•

'{jtAlr ~~

Terms: These ore pre·paymen1 prices discounted 2.9% fu casll. Discover, VISA/I!C/COO 11e not considered Pf"'paymen1. Restodcing 20'11 . We acaopt Cosl'iers Choclcs. We cMc:k lor stolen ae0~ cards. PrieM ...r BYailabiity
sU>jecl tc change, 1111 ..- 11e final. Oetedive items repaireO. i1 wananty. A SS.95 1\Mdling charge wil be e0ded to all orders. NO RETURNS. Monthly financilg paymo<U •• approximations only.

AD BYT.j 8 M

Circle 189 on Reader Service Card

BYTE IBM Special Edition

Fall 1990

237

TM

BYTE BACK ISSUES

FOR SALE

"gives you all the C
language routines you
need to write an impres
sive scientific graphing
program ofyour own.
Highly recommended.*"

1987

1988

1989

1990

January
February

- PC Magazine

March

Orbltl correspond to J • con1tent

contour~

D

Issues
Available

April
May
June
July
August
September
October
November

18 ~ PC (with source code)

December

$395

Inside the
IBM PCs

Circlt 169 on Rtader Strvict Card

Macintosh®(no source code) $295
Circle 170 on Rt ader Servict Card

Licensed for personal use only

Rates (postage and handling included):
1987-'90 BYTE Issues $6.00•
BYTE '83-'84 Index
$4.00
BYTE 1985 Index
$4.00

BYTE 1988 Index
$4.00
1985 Inside The IBM PCs $4.00
1988 Inside The IBM PCs $6.00

•June 1988 (Benchmarks) $3.00
• December 1988 $3.00
The above prices include postage in the US. Please add $.50 per copy for Canada and
Mexico ; and $2.00 per copy to foreign countries (surface delivery). European cus
tomers please refer to Back Issue order form in International Advertising section of
book .
Cirri•

VTEK-HP has added full
VT220 emulation to VTEK

Please indicate which issues you would like by checking(..,) the boxes.
Send requests with payment to:
BYTE Back Issues , One Phoen ix Mill Lane, Peterborough, NH 03458 (603)
924-9281

New High Performance features:
0 Check enclosed

,,.. TIFF export
"'•
"'•
"'•
.,..
,,..
,,..

Color PostScript® and viewable EPS
HP-Gl/2™ and PaintJet XL ™ support
Full national character set support
Telephone dialer
faster and uses less memory
requires '286 or '386 and VGAIEGA

VTEK-HP$245

VTEK $195

Scientific Endeavors
508 North Kentucky Street
Kingston, TN 37763 USA
(615) 376-4146 FAX:(615) 376-1571
238

Falll990

•

BYT E IBM Specia l Edition

Charge: 0 VISA 0 MasterCard

Card#
Exp . Date
Signature
Name _______________________________________________
Address ------------------------------------------
City
State --------------------------- Zip

All orders must be prepaid. Please allow four weeks for delivery.

·vERE~

----- -----------------PS/2
PS/2
PS/2
PS/2
PS/2

model
model
model
model
model

Everex System 1

30/286-30 meg .... . . 1795
50Z/286-60 meg . . . 2395
55SX/386SX-60 meg .. 3295
70/386-120 meg .... .5595
80/121-120 meg .. . . .. NEW

Everex System II
Everex System Ill

COmPAQ

CALL FOR MODELS & CONFIG *

LAPTOP
ACCESSORIES

Macintosh

Memory
1 meg Toshiba 1000SE .
2 meg Toshiba 3100SX .
2 meg Toshiba 3200SX .
2 meg Toshiba 5200 .
1 meg Compaq SLT . . .
Modems
2400 Int. for Laptops . .

Mac SE/30-40 meg . . . . . . . . .
.3195
Mac-IICX-80 meg .
4595
Mac Portable-40 meg .
.4795
Other Models .
.....
.CALL
••• Keyboard & Monitor Extra

. ... 105
. .145
.225
.. 249
.... .395
...... 425
.495
. .599

"TOSHIBA
NEC
WYSE
HITACHI

PRINCElON GRAPHICS
SONY
ACER
HOUSTON INSTRUMENTS

SOFTWARE SPECIALS
dBase IV .
. . . 455
Wordperfect 5.1
.. 260
Aldus Pagemaker . .495
Ventura Publisher .. 525
Clipper .
. 435
WordStar 5.5 .
. 150
EasyExtra .
. .40

PACIFIC

MONITORS

DATA

Nee Multisync IIA . ... 499
Nee Multisync 30 . ... 599
Magnavox EGA .. . . 339
Nee Multisync 50 . .. 2350
.. 359
Samsung EGA .
.619
Sony 1302 .

1695

AGI 386SX-1 meg
40 meg VGA card and monitor

Compaq LTE/286-20 .
.2975
Sharp 286/40 . ...... . ............ 2490
CALL FOR OTHER BRANDS

••• Monitor EX1ra

8087-3.
8087 2 ..
80287-8 .
80287-10
80387-16
80387-20
80387-25
80387-33 . .

AGI Computer

SINCE 1983
LAPTOP

Compaq 286E-40 meg . . . . .
.2150
Compaq 386/20E-100 meg . .. .... 4150
Compaq 386S-100 meg . . . .
. . . 3595
Other Models . . . . . .
.CALL

nte
Coprocessors

5395

Everex Step 386/33 - 4 meg
150 meg VGA card and monitor

*

CITIZEN
OKIDATA
EVEREX
GOLD STAR

2495

Everex Step 386SX - 2 meg
40 meg VGA card and monitor

••• Monitor Extra •••

WE STOCK

1995

Everex Step 286/12 - 1meg
40 meg VGA card and monitor

PRODUCTS

P. Page II ..
.. 459
P Page liP .
. . 365
P. 1-2-4 Mem II . ... .. 159
P One Meg liP . . . 180
P 25 in One Ill .. .... 325
P. Headlines
... .245

~

NOVELL
Authorized
Dealer
LAN BOARDS
8 bit Arcnet
.. 110
t6 bit Arcnet . . .. 220
8 bit Ethernet .. .... 190
16 bit Ethernet . . . . .275
8 port Active Hub ... 325
Token Ring Card . .. .399
Tokenhub 4-port
.355
Call for other
LAN Accessories

AST 386SX - 2 meg
40 meg VGA card and monitor

. . 325
.390
.399
415
. . 390

2395

CALL FOR OTHER MODELS

DISKS
. . . 13/26
. .... .12125

DYSAN 5'1• HD I 3112 HD ..
MAXELL 5'1• HD I 3112 HD .

. . 225

Min. 10 Boxes Order

AMDEK
HAYES
SAMSUNG
CALCOMP

PC MOUSE
MICROSOFT MICE
LDGITECH
MITSUBISHI

SPECIALS
HP Scan Jet

... 1425

HP Paint Jet ........ 965
Lotus Ver. 3.0 ..

.355

Kodak 150P .

370

Complete Fax
Board .

. 499

Epson L01050 .

LASER PRINTERS
HP Laser liD .
.2750
HP Laser 2P .
. .995
. .. 1695
HP Laser Ill .
Panasonic 4450 .. .1395
Brother HL-8-E .
.1895
... 3195
Nee LC 890
Toshiba Laser 6 .
.1095

.625

Okidata 391 ..

. 660

Panasonic 1124 .

.319

HP 7475 Plotter .

. .1595

SummaGraphic

.365

IRWIN & ARCHIVE
TAPE BACK
TAXAN
MAGNOVOX

MODEMS
Everex 2400 lnt/Mnp . 179
Hayes 2400B
.315
Hayes 9600B .
.875
USRobotics H~t!Dual 1150
More In Stock ........ Call

ALL QUOTED PRICES ARE CASH PRICES ONLY.
Visa and MasterCard 3% higher, American Express 5% higher

EXPORTS
Available
HOURS:

COMPUTERLA1NE

M-F 9-6

s

10-6

CORPORATE ACCOUNTS WELCOME
CALL FOR VOWME DISCOUNTS
CONSULTANTS CALL FOR PRICING
Circle 45 on /l£ader Service Card

1-80().526-3482 (Outside CA)
(818) 884 8644 (In CA)
(818) 884-8253 (FAX)
Prices subject to change without notice
• Quantities are limited

22107 ROSCOE BLVD.
CANOGA PARK
tt.z BLOCK W. OF IDPANGA

CA 91304
Compaq is a Registered Trademark of Compaq
IBM is a Registered Trademark of International Business Machines
BYTE IBM Special Edition

• Falll990

239

SILICON VALLEY VALUES!

~
~

4M:x:9 eons $365.00
PS2 2M 6041608 $165.00
1 M:x:9 SOns $ 59.00
1 M:x:8 SOns $ 55.00
256:x:4 lOOns
1M:x:1 tOOns ~
41464 100ns ~
41256 t20ns
t
3.45
51258 SOns
4164 120ns $ 1.85

f*...

EZ-ROUTE VERSION II

M£,rn:er·ooards for
SCHEMATIC TO PCLAYOUT $500
INCLUDES AUTO ROUTER
EZ -ROUTE Vers ion II from AMS lor IBM PC , PS/2 and Com
patibles is an in tegrated CAE Sys tem which supports 256
layers. trace width tram 0.001 inch to 0 255 inch . flexible

gr1d. SMO compon ents and outputs an Penplatters as wel l
as Photo plollers and printers

Schematic Ca plu re $1 00. PCB Layout $250. Auto Router S250

FREE EVALUATION PACKAGE
30 DAYS MONEY BACK GUARANTEE
1-800-972 -3733 or (3051 975-9515
c....- . . - . b' {l18)

FAX:

I

l51Zllll

ORDER: (800J 877·8188 1""" -" "'PSn
CAU. FOR

C~ N l

P~aerw:...b-

P'fiCES I \IOl.lME 06COUN1'5

~...,.ft....__.._.,.,

u..._~ltOIII ~~

__

ADVANCED MICIIDCDMPUTEII SYSTEMS. Ill C.
1321 N W 65 Place - Ft, Lauderdale. FL 33309

.. ~ u"a.a.- .. oo »lrlll{tlb)

AU. MERD4NCll9f 1!1 tCDI. OI..IARANTUD ~ PRDIFT CElNIJft'

Circlt 104 o111Ut1Mr StrYkt Coni

Circlt 17 011/Uadtr Serviet Cant

SPEECH MASTER
Automated Speech Control Software
lor the Information Age
NEW FOR TilE 90s
SpeechSofl. maker of
the mc.t sophistic1ted
speech systems,

~PEE'O. MASTER
''The top four speech
•pplications interrated
into one fuiHeatured,
hi ah -p erro rma nee
soRwa.t1!

peciQ,~. "

SPEECH

~uim I'IO

MASTER

AUDIOTEX
VOICEMAIL
ATTENDANT
OUTCALL

lifetime FreE U~
EP-1
$349

-......

r\

Technology Inc.

356 S. Milpitas Blvd.
Milpitas, CA 95035 (800) 899-1889
Circlt 129 011 Rtadtr StrYkt Coni
(RESELLERS: 130)

There is aDifference.
lifetime Free U~
EP-1140
$895

Uncondition•l .)(1 day
money back gua rantee
The sensible, n~risk way to
buy speech softwue.

hs low pfitt kots )IOU atla'd

A programmer is not just another programmer. Thai
is why BP Microsystems is cornmiled 10 bringing our
customer.; the highesr qualily Jl'ogrammer.; al ar.
a! fordable !l'i<F- Agood example of this cornmilrnenl

is the EP-1 EPROM Programmer The EP-1SUPIXJriS
virrually every 24- or 28-pin E/ EPROM And. all of

the benefits or speech
automation.

our programmer.; include lifetime free software
WEMAKESPEEOIIlAPPEN

(201) 461 - 8117

Fu-8 145

1605 John Street
Fon Ue, NJ 07024

updales and an unconditional money back guar.mll't'.

BP~
1-800-225-21 02
(71. 48t · 84JG

Circk 177 OIIIUoiUr StrYkt Coni

Circk 31 o111Ut1Mr Strviet Coni

Infra-Red
Remote ControJ

The Software Solution
To Image Compression
• IBM Compatible MS-DOS 3.0 or Higher
• Uses EMS 3.2 or above to Handle
Large Images
• Variable Compression-Up to half a bit
per pixel
• No Extra Hardware Needed
• Uses High Resolution TGA Files
• Includes Proposed JPEG Standard
Compression Modes

CALL NOW TO ORDER

1-800-966-4487
MAJOR CREDIT CARDS ACCEPTED
Circl~

~

__}__, NA SCENT

$895

pl't1Cf8rtuTung.
set.t up quiddy, and
i.1 easy to use.

DIALOGIC hardware
I to lA lin ~.
same low price.

There is aDifference.

AT Upgrades
lLlMIPS $2190
1075
8.3MIPS
599
4.6MIPS
329
3.7MIPS
,
Al110 =

. Barebones & Systems
Call for Quote
,1
I_

486-25
386-33
386-25
386SX

108 o111Ut1Mr StrYkt Cant

Change TV channels from your PC. C ontrol
DOS programs from a hand-held remote.
Use a PC to send and receive !he infra-red sig
nals used by hand-held remote controllers like
those used wilh TVs, VCRs and other devices.
Mainrains adarabase of/R signals learned from
your own hand-held remore conrroller_ Hard
ware attaches to the serial pon of the 1B M-PC_
Soflware for DOS 2.0 and greater.

Price: $395.00
Houston Computer Services, Inc.
11331 R1chmond

Avenu ~

I Suite 101 / Houston. Texas 7'7082

(713)493-9900
MIC- Visa- Discover - Amli:>- COD
OCT ACOMM ia 1 f'rl!i51crcd

tr.~dcmar k

of Houston Computer Sc"'icc5. lnc

Circlt 101 OIIIUoMr Senkt Cant

Aprogrammer is nol just anolher programmer. That is
why BP Microsyslems is corruniled lo bringing our
cuslorner.; the highesl qualily programmer.; at an
a! fordable price This corrunilmenl is f\'idenl in our
EP-1140 E/ EPROM programmer supporting thousands
of 24-. 2&. 32· and 40 pin df\'ices_A32-pin model.
EP 1132. is available also for $695_And. all of our
programmer.; include ruhlre chip supporl al no char~re
and an unconditional money back guaranll't'.

BP~
1-800-225-2102
(7131••t -a.uo

Circlt 32 011

!Uad~r StrYkt

Canl

BLACKJACK COMPUTER

The ult imate card-counting
weapon, operated under complete
concealment within the casmos.
CPU, "magic" shoes, 110 switches,
sensors, power supplies, extensive
training and suppon provided. Win
consistently wnh the latest genera
tion of the technology every casino
fears the most.

Contact
(714) 865-1191
Circk 27 011 IUoiUr S~rYict Canl

OVERSTOCKED BELOW DEALER COST SALE
1Meg Memory Chips .. 54.95 Letter Quality Daisy Wheel Printer. . 5149 40Meg Sea ate ST251-1 . . 5269
"Jre guarantee lowest pricing on Seagate, Ererex, Panasonlc, l1rK Systems, Samsung, all memory expansions,
and many more name brand products. AISD, NEVADA COMPUTER specializes In over stock, discontinued, excess,
liquidation, bankrupt, etc. INVENTORIES, of which we purchase laf!Je quantities under dealer cost and offer
to you at a ftaction Df everybody elses pricing. Savings up to 90% Dffl All new with at least 90 day wananties."

MEMORIES ...

§=!1tldtttf~~~M~~EF:=!ffif1#8
Equl•. CampiQ

DIIUIIIIIDn

P'lrt I

1MB Add on Module
1MB Add on Module

41118

Add>~Jn

Modulo

4MB Add on Module
1MB Memory Erg 8d
1MB Memory Erp 8d
4MB Memory Erp Bd
4MB Memory hp Bd
1MB Memory Erp Bd
4MB Memory Erp Bd
1MB Upg10de 8d
4MB Upg10de 8d

113131-001
113646-001
JIJIJ1.001
112534-001
113644-001
113633-001
113645-001
113634-001
117428-001
117429-001
110235-001
1081J70.001

far

I'IIUI

For

Equl• 1111PS2

l.Jiw PriCI
lladol I
38612012 S120el281iE
119"
Deskpro 381iS
Jllll2fJ/l5/20E/21U
.159"
499"
Deskllro 386S
299M
Deskpro 386120.
309"
Deskp1o 381iS
Deskpro 386120.
Deskgro 386S
4&9"
286E
1299•
281iE
399•
SLT/216
1299•
386116

moo

-

1Meg
134•
HP liP 1049•

2Meg
119"
4Mog
HP LASER JET II
1499"
HP Ill
Al l m1mary ball"ds upandabll Ia 4 MeQ . Sptclf'w M.utllnl

r-u : p:j:.q+J= 1:1T"
ER'E
' ~ccccu:.,.I o·-r
0:-i i i i ;-l-en 1 p.,.!L,_.__I!'.±i:H-' ! d i +h ;

30F 5348

1111811fo4ule
2M B Module

1MB Mem BoaJtl

I 811
SMHz or less
8MHz
8087-1
10MHz Dr less
11 Iii
80287
6MH z
10287·8 8MHz
8028710 IOMHz
8DC28712 Laplop
8087
8087-2

liN
111•
149"
149•
119•

211•
218•

2MB Mem Boa1d
2MB Erg 8MB
4M B Module
2MG Module
4M G Bo 01 d
2- 8MG Bwd

! ,-

32 Iii
8080716 16MHz

309•

803U-2D 20MHz

359•

80387-25 25MHz

459•

80387-33 33MHz

559•

80387-SX

299"

80287XL

228•

30f 5360
6450603
645/JMU
64506al
6450375
645037!l
6450605
34F 2933
6450572
64511)60

ggoo

·

1

.

110-041
80-111 & 311
70/80
70/80
70 & 80
8Q.A21 & A31
50-55 & 60

Wl7259

4ot911
fjggu

.,,.

yrm

120NS
1•
211
111
811

lOONS
261
3"
2"

IONS

gu

3"
2"

4"

1011

fJU

411

su

5"

I"

70NS

;
! i' ir:.
::~ ;_[!IflfEfiJ~~_I~[i-_~i--"i-_,l_,__LL.LL
i i i.D

2MG
2MG
4MG
512K
2MG
2MG
4MG
3MG
2MG
2MG
3MG

~

Super
Supe1 286

59911

599"

:iitfHm
. ~,p"T'T
r.;3rr
q~..-rrI~S]} f1J

Dncrlpllan
150NS
84 • 1
__..~.:~
.,.
64 X 4
~oe'"
2"
256 :. 1
r .a\\ fOI
1'1
256 x 4
~ · \)\S

- - ::- c-c·

109•
299•

386125133 1 Meg
2 Meg

5911

189"
104"
199"
209"
149"
319"

Fr-rT-i=F-rri

11 BIT MEMORY IOARD FOR 216, 386 AT
OK·8Meg Board • <& 0 LIM Compatible • New 5 Yur Wmanly
• ConwnhOnal Expanded and Extended Memory
• Suppons DOS. 0512 . LIM/EMS & EEMS
• Operates with CPU Speeds to JJ MHz
OK
- 129"
2 Meg - 219"
4 Meg - 389"
I Meg - 649"

RAM 1000 Up to 8MG capKity/suppon to base extende d or expanded
memory rn any comb1nat10n Fully compatible w•ll'l l.Dtus. Intel.
M~rosoh . EMS 4 Q EFMS Suppons Mu"i-Tasking and DMA Muhf.Taslong
in hardware software configurable (no d•P switches to se t} Ful l 16MG
~~ ~~':tor future expans1on Zero wa it state. uses 1MG

Law Price

70 fll' 121
70-A21

1 MeQ x 1

ggaa

17900

iONS
!9"

!

RAil 3000 DUUXE Up lo 3 Meg iEMSJ 4 0 OS/2 Back up base
~~o~,:;~ expanded andlo1 exlended memory Uses

RAM 10000 Up to 10 MB extended or expanded memory
~·~&a~-b~;ilh Lolus. Inlet . Mic1oson. EMS 4 0 Uses

IONS
33M

Description
256 x 9 18M
!Meg r 8 Apple
!Meg 1 9 IBM
4Meg 1 9 IBM

Made l M
301281i
301286
70-E61 & 121

1'3~ 1

DIICrlpl lan
512K Ugg.,de
2MB Ugg.,de
1MB Module

1 Meg
4 Meg

298•

Clld Toshibl Pnnable T1600
COld Toshiba Pnnable TJ100SX
Calli Tosh1ba Ponable TJ100SX
Calli Tosh1ba Pnnable TJIOOe
Ca1d Tosh1ba Ponable TJ100e
Calli Tosh,ba Pnnable TJ200SX
Calli Tosh1ba Pnnable TJ200SX
Calli Tosh1ba Pnnable TJ200
Ca1d Tosh1ba Ponable T5100
Module Toshiba Pcnabte T5200
Module Toshibl Desklop TBSOO

.,.,.,•....

291•

291"
291"
191•
491"
291•
298•
348•

SALE SALE SALE WHILE SUPPLIES LAST - WITH 1 YEAR WARRANTY

• 300 OPt • 16 Sees per page • 32 Level Gray Scale
• 1 yen warranty • Rudy to go Interface card and t.ible included

List

1595

Your Price 499oo

OPTIONS : OCR
199"
PC P;aim By Z-Son 165
Sheel Feeder (also wrJrks w11h HPJ

• Automatic Group Ill D•gilal Fax • Background operation
• Send tex1. screen •mages. scanned pages
• Hayes compatible modem built on • Fax 9600172001.480012.400
242
• Sottw.are telephone con:! • New. factory sealed

Le!f

List

695

• t;SM~ per mmute

•
•
•
•

Wanglec 5099EN24 dn10
wangtec 8 bl1 Cic60 controller
Sottware • Menu d~n
DC600 cartr•dge • Easy installat•on

List

999••

Your Price 39goo

MANUFACTURED BY ZOOM PC 2400 HC
INTERNAL MODEll
• Fully Hayes Compatible • Monitor Speaker with Volume Control
• 2.40CLIJOO Baud Transmiss1on Rate • Addre ss able COM 1.2.3.4
• Compatible w1th IBM PC. XT, AT and Compatibles
• Full Duplex Operation • Complete w1th ProC<lnlm Sottware
• l'NO Vur ManufJCture r's Warranty • Auto D1aiiAuto Answer
lill tt9M Your Prlu 79el hc:h
2400 IAUO EXTERNAL IlDDEII
llll 299" Yaur Prl ce M

ff•.!..:.;-..

j · • I

;i

~

~.l:. i.

EV-923 E10rCom 12 30011200 bps B11Com Soh'"'"
EV~941 EverCom 2.4 2.400 Baud lnt Bilcom Software
EV-945 hlernal 2400 Baud
EV -942 2400 PS2 .
. .. 199 11
L"'el 5 MNP

j . )

.. .1

j-j.jjj'j
69•
139M
199•
Add 39•

t ~~TI
~J!i~~~~~
360K 1h HI 51f.a
1 2 Meg 5•••
7'201< J•h • Onve w/Sif• • mount•no
1.44 MIQ l t+ • Dri11e w/5 w. • mauntinQ . . .
.
3601< Tandon TMI00-2 Fu ll Hi (The or~gi naiiBM }
W. llso carry Sony. Tm & olhm Please C1ll
ORDERS ONLY

800-654-7762

TECHNICAL I CUSTOMER SERVICE I ORDER S1ATUS:

702-294-0204

FAX 702-294-1168
...................... llil* ...,.,...

c..

hfca~l- . . .

Cin:le 135 on Reader Ser11ice Card

1149••

Your Price 149aa

list 999oo Your Price 29900

12 CPS version lor

40MB b1ckup Wllfl<s on Hoppy conlroller

T

• IBM lnte r1ace & Cable
• PagePower Sohware
A complete draw ;
Scan .lax packages
• 2000P1 • Automatic Sheet Feeder

• New 90 day warranty

List

59"
19"
fi9 11

. • 9t.

agu

1111 DIRECT REPLACEMENT

AT KIT
rT KIT
ST125 -0
20mB 40msec 3 5"
S249
S299
ST 125 ·1
20mB 28msec 3 5"
S219
S319
ST138 ·0
30mB 40m sec 3 5"
S219
SJJ!
STIJB -1
30mB 28msec 3 5"
S309
SJ5!
ST.!l!
20mB 65msec
S199
S24!
ST'2JBR iRLL J
30mB 65msec
S219
S279
51'151-1
42mB 28m sec
S2!i9
SlJ9
ST'221R 1 IRLLJ
65mB 28m sec
S339
SJ89
ST4091
80mB 28msec
SS49
S599
ST4144 iRLL J
120mB 21msec
S649
5199
X1 llltl lnc:lude ubles. sanwart (aver 32MB) c:ontrull1r
AT llltl includ1 ubles, ralls. sonwart (over 32MI!I)

150 WAn XT Camp • Ul Appr • 11M!~ input swrtch • .4 dnws .49u
20CI WAn AJ camp • Ul Agpr • 111Yl211J mput switch
fi9"

12 * Amb er wflilt & Sw1V!I Ba st
14" Color 640 r 200. 16 colors
14' EGA 640 x 350. 64 colo,.,31
VGA 800 r 600 Mu"isync Compalilie
1.4 • \IGA Demo looks new. 31 Dot P1tch

· 41r~JiT
179''

NCC VIDEO CARDS . .
MonoGraphics (Hercules Compatible) with Par Pen
Calor GraphiCS (Hercules Compatible) with Par Pen
Mana Card Text Only
VGA Card 1024 r 7611 (256K Erp 512KJ
STB mono/color card

2!1''
Jg••
9"
1C9t•
29"

Al:CE~

INTERNATIONAL ORDERS

• WE AL80 PUACHASIE £lCUS
INV£HIOAY-- OA CAU
• NO SOFTWARE RETURNS
'APPUE$ 70 A~ MCE.S
INTHIS~OM.l'l'

· ···· · ·-'

gg ae

EGA E~59. 640 x 350. Aulo Sw1lch
VGA V1ewpo1n1 16 Bil 256 Exp 512k

AII,.,.,IUII IDD.,'IIIIattlll. lllllllllaleiclllerwlu.
• WE

Your Price 14911

10 Meg 10 Mil Sec
19"
40 Meg 40 M1l Sec

·-·~~
~~-~:
-

20 Meg 60 M1 l Sec
229"

15911

1
~Ffm~!i}ijiJlJ' r-r;; 'I
. i i:
f~ ··t:

8 811 WO Conl roii OI FOR HARDDRIVES
59 "
16 811 WO Controller 2·1 109"
16 B•t Everu HO/Fioppy 1 1 gg ta
FOR FLOPPY$
Super Floppy Conlrols 1 2. 360K . noK & 144 DrM!s
Ill"

NO SURCHARGE FOR IICIVISAIAE

SE HABLA ESPANOL

TEAMS :
MC • VISA • COO CASH • NET
PurthBI Orders lnu'l'l Ou1111 11d fi rms

Plrtcnll CIIICII:s • COD add S5.0CI
20'VI AIIIDd ina h i On AIIUtnl Wllll ln 15 DIP
ND R1l und1 All1 1 30 DIYI

AlL PRICES FINAL

IDOD Nevada Hwy. • Unil 101
Boulder City, NV 89005

B Y T E IBM Specia l Edit ion

SHIPPING: (mm In) UPS

Fa ll1990

241

The Crop.

The Cream.
,

IWJEW~
..;:.'.-.:
-» •• u+ ...
Pifllli•f.l,f
.o ui•l fOi Julf n l Cfllfr!l !

There are plenty of places to get information in this
industry. Too many. But if you want the best quality
information, there's only one that rises to the top:
BYTE WEEK.
BYTE WEEK is a weekly newsletter from the same
professionals who produce BYTE Magazine. Each
week, the most important news and information
from the previous week is presented in a readable
and concise manner. BYTE WEEK offers you what no
other publication can: timely news on the rapidly
evolving computer industry as it happens with the
interpretation and evaluation that only BYTE's
experienced editorial staff can provide.

Subscribe now and take advantage of a special
subscription rate of $395 ($495 outside the U.S. and
Canada). Your subscription to BYTEWEEK also
includes a free subscription to BIX, BYTE's exclusive
on-line conferencing system. Don't miss this
opportunity!

For fastest service, call toll-free 1-800-258-5485 (in
N.H., call 603-924-9281) and charge to a major credit
card or we'll bill you.

One Phoenix Mill Lane, Peterborough, NH 03458.
BYTEWEEK offers a money·hack guarantee if you are not completely satisfied.

Clip Coupon Here

--- ~--- ---- --- ---- - - ---- -- -------- - - ----------------------

0

YES! Sign me up as a subscriber to the Cream of the Cl'(lp, BYTE WEEK at the special subscription
rate of $395 a year for 50 issues ($495 a year outside the U.S. and Canada).

Name________________________________
Title ------------------------------Compwy ____________________________
Mail Address
City/State/Zip -------------------------
Business Phone -------------------------
One Phoenix Mill Lane
Peterborough, NH 03458

242

Fall 1990

•

B Y T E IBM Special Edition

0
0

MasterCard
Check enclosed

0
0

VISA
Bill me

Card#
Exp._________________________________

Signature ----------------------------

Citell tSS on Retul1r Slf'viu Canl

Get on the PC BUS

f~Nashua

SaundCard ~

11.,.~!!!!'1~--"""'!!P.!~~•·~,;:u ••:

.

lflr

=-·

:.F=

Sc..•ndFX ~ Serlea Editors ·-~ 1ii!iii:-.

IBIIIi·PC DIGITAL VOICE I SOUND
from $2'!.\ !pia) oal)} to $469 ( lop l ltNO nc. I •1•)1

Quality ~oftware I Hardware
• in use worldwide!
30 Day Money-Bac k Gu arantee II nat Satisfied
• JUST LIKE HAYING A TAPE RECORDER IN A PC.
• Futut, l l llt tt Edltort wll, ll'lt moat ftlturu f o r l l'lt p rl ct.

: 3~~c,~,·~~r~~r;~~",·;~ ~:~~:~~c~~~~~','!C:.,c,

a For But lnttt: Tlt•l'llnQ. Slldl Shawl · Wof\11 witr\ Gtuo.OB,C
a For Eng i Mt~r l ng : FunctiOn 0." . Clett ~ A!Wmt. SIOtaQt Seo(:MI
a For Fun: C11at1 Yo.Jt ()owl IMc ·l• t Bo::ll ·uc Soundl. .Uer VOlJf VOiol
Ordar t · eoa . aea~ .. , by Silicon Shack FAX: 408-374..,..412

5t 20 Campbell Ave. #112, San Jose, CA 95130.
Technical : 408-446-4521

___

A.t k for FREE PRO D UCT CA.T.4LOG of IBM -PC 1ound produc11.

... _ , . . _...._.. , . ...-.. . .
-····---........._.4 . .....,_.....-...

Dtwt loptrt : Atk tboul TurboSound · PC 11 olct sound t ngl nt .
~..-_

,~

ROM or Disk based AT Systems
Cards $299, Systems $399
It's easy Ia run you r compatible applications
on our single board compul er! Deli elop code

an a PC, and tallow our ten 11sy llaps to
place your .u a Illes ond DOSIn ROM .
CPU Card:
E1panslon :
Software :

~

15.li.A

VSO CPU. 8086 Code Compatible
1 MB Ram. 256kB Rom. 4 s· I r
5 Serial Pons. . CMOS (2 wan)
Backplanes lor PC /ATcards
Piggyback card wilh: Floppy ,
SCSI. Prinler,and Keyboard pons
BIOS . Ulililies. Monilor. & Source code

303-444·7737

lax

303·786·9983

6SS Haw1h0rn Ave .. BouiCIII CO 80304

Clrcl1 Ill 011 Rllllkr S1nic1 Ctud

UN I PRO,
the PC/XT/AT/386 based universal program·
mer/tester programs PROMs. EPROMs.
EEPROMs up to 4MB and 32-bit wide, PALs.
PLDs, GALs, EPLDs, PEELs, and Micro Con·
trollers. JEDEC file compatibility and Test Vec
tor verification allow the use of most popular
PLD compilers. The unit also tests TTL/CMOS
Logic ICs and Dynamic/Static RAMs. 40-pin
Gold ZIF socket, built-in protection
for short circuit and over current,
high speed parallel inter
face to the PC, and menu·
driven software are included
at $585.

LOGIC,
the universal PLD programmer suppons extensive
library of industry-standard logic types. including
latest EPLDs. PLAs. GAls. FPls. and PEEls. The
pull-down menu driven software accepts JEDEC
files from most PLD
design sottwares. The full
screen editor for Fuse Maps
and Test Vectors is included
at $395. Tango-PLD. the
logic design software
generates JEDEC files by
schematic entry. logic
minimization. logic
simulation . and
design compilation
at $495.
LOGIC and Tango
PLD are bundled
for $745.

XELTEK
764 San Aleso Ave .
Sunnyvale. CA 94086
TEL : (4~) 127·6995 • FAX : (4~)

Cird1 215 011 Rlllll~r Slnk1 Ctud

MOTION CONTROL

764 San Aleso Ave
Sunnyvale, CA 94086
1408) 727·6995 • FAX : 1401!) 727-6996

Cirtk 216 011 RltMI~r Slnk1 Ctud

TWIX PC CASH REGISTERS
NEW MODEL LOW PRICES

LASER BEAM PRINTER
OUR PRICE IS SO LOW THAT THE
MANUFACfURER WOULD BE VERY
UPSET IF WE WERE TO PUBLISH IT.
SO WE CAN ONLY SAY "THE PRI CE
IS LOW & INCLUDES ONE TONER
Co\RTRIDGE & UPS TWO DAY AIR
DELIVERY "

CALL FOR PRICE

The RTMC1 6 Card and Software Package
digitizes and plays back free-form motion
on up to 16 axes at a time. Use the
Graphic Move Editor to "sweeten" joystick
moves, or create complex moves directly
on-screen with curve-lit and curve-drawing.
•
•
•
•
•
•
•
•
•

Non-Cartesian Robotics
Remote Manipulators
Animated Puppets
Special Effects
Realtime Contouring
Pertect Repeatability
16 Quadrature Joystick Inputs
16 Step & Direction Outputs
254 khz Pulse Streams

IBM Card and Software: just $t,295.00

Kuper Controls
11200 Montgomery NE Suite 8
Albuquerque, NM 87111
505-263-5949 FAX: 505-298-3272
Citek 112 011 Rlfllkr Slnk1 CIUfl

' NE W 3011 /12 " REGISTER HE ADS'': Receipt printe r,
register keyboerd , cu h d rawe r & mo nitor In a
sleek package tor hooa -up to 1 XT/AT o r PS-2.
' NEW 3041 " REGISTER TERN INAL ~: TV950 term inal
emulatio n tcr multl·user Clper. ty!lems with buill In
conlrolt fo r drawer, reeelptt , scennertl & more .
' NEW 3081 .. REGISTER CONPUTER " : Stendelone
" AT" com petlble wl herd & llappy drives. 1 MB Rem
' NEW " TWIX ADV ANTAGE " RET AIL POS Softwere:
Ad vencec:l teeturet , network, scanner lnterfece.

TWIX INTERNATIONAL CORP.
4401 S. BROAD WA Y, ENGLEWOOD, CO 80110

(303)789·5333

FAX (303)188·0670

Citell 211 011 Rllllkr S1"'k' Ctud
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EDITORIAL INDEX BY COMPANY
Index of companies covered in articles, columns, or news stories in this issue
Each reference is to the first page of the article or section in which the company name appears

Inquiry I

Company, Page If

E

A
Acorn , 133
Adobe Systems. 89 , 97
Advanced Programming
Institute, 161
Agilis, 63
Aldus, 89
American National Television
Standards Committee, 105
Anderson Consulting, 105
Apollo Computer , 137
Apple Computer, 89. 97,
133, 187
Applied Optical Madia, 105
Apricot, 133
Artisott, 15
Ashton-Tate . 133
AST Research , 133
Asymatrix , 41
AT&T, 51
AT&T Data Systems, 183
Atari, 133, 153, 161
Autodask, 89
Axonix , 217

1146

1157

1151

1110

9n

1147
1095

Eclipse, 113
Entropy Engineering, 15
Ergo Computing , 250
Eurolink, 217

1113
1075
1087

F
Fifth Generation Systems, 217
Flagstaff Engineering, 217
Forbin Project, 217
Format Software, 41
Fujitsu , 133
Future Soft Engineering, 217

1083
1093
1100

1101

G

General Electric, 105
Geoclock, 15
1109
GigaTrend,217
1085
Glockenspiel, 161
Groupe Bull, 133
Gupta Technologies , 37, 63, 193

H

B
Bank Straat Collage, 105
Bethlehem Staal, 105
Bitstraam, 97
Borland International, 63, 113, 133

c

C-Cuba Microsystams, 63
CESoftwara,89
1150
CElT Systems, 105
Chicago Art Institute, 105
Chips & Technologies , 63, 153
Colorado Microsystams, 217 1080
Commodore Business
Machines, 187
Compaq Computer, 63, 121 , 153
1148
Computer Presentations, 89
Contach Computer, 217
1092
Crescent Software, 15
1106

D
Data General, 183
Data Technology, 217
1098
1154
Data Viz, 89
Datastorm Technologies, 217 1098
1149
Dayna Communications, 89
DCA/Crosstalk Communications,
217
1099
Digital Communications
Associates, 203
Digital Equipment, 63, 133, 207
Digital Research , 193
Dolch, 153

Hayes Microcomputer Products,
217
1088
Headland Technology, 63
Headstart, 121
Hewlett-Packard, 63, 97,
161 , 175, 193
851
Hitachi , 121
Honeywell Information Systems, 133

IBM, 51, 57, 63, 82, 105, 121 , 153,
161,169, 187, 193,203, 207
IBM Research Labs , 193
IGC,113
Information Builders, 193
lnformix, 37, 193
lngres, 193
Insignia , 137
Intel, 51 , 63, 75, 97, 105, 113, 137
Interactive Systems, 51, 183
International Data, 153
International Standards
Organization, 121 , 193
Iomega, 217
1079

J
Joint Photographic Experts
Group, 63

L
Locus Computing, 51 , 113, 137
Lotus Davalopmant, 63, 133,
161 , 193

R

M
Mac Trucks, 121
MetaWare , 250
1076
Metropolitan Museum
of Art, 105
Micro Solutions Computer
Products, 89
1155
Microcom , 217
1089
Micrografx, 97
Microport, 51
Microsoft, 37, 47, 57, 63, 82 , 89 ,
97, 113,121 ,133, 161 , 169 1159
1222
MIT, 161 , 183
Mitsubishi, 133
Motorola, 51
Mountain Computer , 217
1081
Moving Pictures Expert
Group, 105

N
NEC, 63, 153
NetFrama, 63
NeXT, 63
Nixdorf, 133
Novell, 57, 89 , 133
Nu-Mega Technologies , 137

1156

0
Ohio State University, 41
Olduvai Software, 41
Olivetti, 133
Olmsted Brain Simulation
Software, 15
Open Software Foundation,
63,183
Oracle, 193
Overland Data, 217
Oxford Electronic Publishing,
15

1111

1094
1107

p

a

s

S3, 63
Schneider, 133
Schneider & Koch, 57
SemiDisk Systems, 15
Sharp Electronics. 89 , 121
Siemens Information
Systems, 133
Sintar Software, 15
Soft-Logic Solutions, 137
Software Publishing, 63
Sony , 121
Spinnaker Software, 41
Standard Telephone
and Cable , 133
Sun Microsystems, 51 , 133,
137, 183
SuperMac Technology, 89
Sybase, 193
Sysgen, 217
Systat, 15

1112
1152

1105

976

1158
1082
1108

T

Phar lap Software,
97, 113,250
1077
Philips, 121 , 133
Phoenix Technologies , 51 , 113,
137
Plus Development, 217
1097
Poqet Computer, 153
PrairiaTak, 153

OMS, 175
Quarterdeck Office Systems,
47,113, 183

Rational Systems, 113
RCA, 105
Reflection Technology, 153
Remote Data Access
Committee, 193

852
1221

Tallgrass Technologies. 217
1086
Tandem Computers, 193
Tandy , 51 , 121
Tektron ix, 175
853
Teradata, 193
Texas Instruments, 161
The Santa Cruz Operation , 51 , 183
3Com , 57
Toshiba, 153
Traveling Software, 89 , 217
1084
1153

u

Uniphoto Picture Agency , 105
University of Chicago, 41
USRobotics, 217
1090

v

Victor, 133
Video Electronics Standards
Association , 161

w

Watcom Systems, 250
WordPerfect, 89

z

1078
1160

Zenith Data Systems, 133, 153
ZOOM Telephonics , 217
1091
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P-oeNa.

I

A & M ENTERPRISES .

I

ABILITY SYSTEMS CORP

10 ADD ON AMERICA . .

P-oeNa.

234

10 DIGIBOAAD

... 41

. 231

11 DIGIBOAAD

.. 41

. . 234

11 AIELLO ENGINEERING

231

12 ALADDIN .

Inquiry Na.

. . 130

13 ALTECTECHNOLOGY .

31

Inquiry Na .

P8v-Na.

114 LAHEY .

241 QUA TECH,INC .

23

151 QUARTERDECK

12 DIGITAL DISTAIBUTING ,INC .

21

115 MERRIMACK VALLEY SYS

21

111 METAMEDIA SYSTEMS,INC

51

... 231

117 METAMEDIA SYSTEMS ,INC

51

15 DISKETTE CONNECTION

243

P8v- No

. ... 104

MARK WILLIAMS CO. .

13 DIGITAL DISTAIBUTING ,INC
14 DIG I-DATA CORP

Inquiry Na.

231

111 METAWAAE

... 117

.. 222
. 111
. 111(1·32)

QUARTERDECK .
180 AAIMACOAP ..

....... 31

181 AAIMA CORP ..

. 21

182 RAINBOW .

. 74

14 AMERICAN POWER CONVERSION 48

II DISTINCT CORP .

. ..... II

111 MICRO SDWTlONS COMP PROD 148

15 AMERICAN SMALL BUSINESS 13

17 DISTRIBUTED PROCESSING 121

120 MICADMAlli SCIENTlFIC SFTWR 124

..... 74
183 RAINBOW
114 RAINDROP SOFTWARE . . . .. I I
115 ROCHELLE COMMUN ICATIONS 233

217 ARTISOFT .

I I DISTRIBUTED PROCESSING 121

121 MICAONICS .

. 21

.... 115

I I DTKCOMPUTEA,INC .

112

122 MICAOPAESS

.... 171

.. 240

70 DTKCOMPUTEA.INC .

..... 112

123 MICAOPAESS

. 171

. .. 211

11 ARTIST GRAPHICS
17 A.M.S.

20 BAY TECHNICAL ASSOCIATES 117

EASTRIDGE TECHNOLOGY

30

21 BAY TECHNICAL ASSOCIATES 117

71 EMERSON UPS ..

22 BELL ATLANTIC ........... 151

72 EMERSON UPS .

.. .... H

23 BEST POWER TECHN., INC

. 231

.H

124 MICROPROCESSORS UNLTD 234

117 SAFESOFT SYSTEMS .

215

181 SANTACAUZOPEAATION

115

223 MICAOSVSTEMSSOFTWARE,INC. 215

111 SCIENTIFIC ENDEAVORS

231

MICAOWAY .

170 SCIENTIFIC ENDEAVORS

231

. 213

171 SCIENTIFIC ENDEAVORS

231

121 MONOLITHIC SYSTEMS CORP 54

172 SHECOM COMPUTERS, INC

112

224 NANAO

173 SIGMA DATA

. .... 121

73 EVEAEX SYSTEMS

.. 34,35

25 BETTER SOFTWARE .

. 40

74 FAIACOM CORP .

21 BITSTAEAM

181

75 FIRST COMPUTER SYS INC

233

..... .. 211

BIX .

151

71 FIRST COMPUTER SYS INC

233

225 NANAO

.. 211

BIX .

114

n

FIRST SOURCE INT'L

... 119

240

71 FIRST SOURCE INT'L

...... 111

21 Bl.ACKSHIP COMPUTER SYS 101

71 FLAGSTAFFENGINEEAING

21 BLAST/COMM AESCHGAOUP152

10 FLVTECH TECHNOLOGY ,INC 33

30 BLAST/COMM RESCH GAOUP152

11 FTG DATA SYSTEMS .

31 BP MICAOSYSTEMS

. 240

12 FTG DATA SYSTEMS

120

. 234

. ..... CIV

221 EVENT HORIZONS .

. 40

27 BLACK JACK COMPUTER

. ..... 211

222 MICRDSYSTEMS SOFTWARE,INC

24 BETTER SOFTWARE .

.. .. 50

... 11

118 ROSE ELECTRONICS
211 AOYKOAE .

125 MIX SOFTWARE

127 NANTUCKET ..

. 127

121 NASCENT TECHNOLOGY,INC. 240

....... 233

174 SILICON SHACK LTD

243

11 SIMWAAE . . . . . . . . . . . . . 181
11 SIM WARE .

. 111

130 NASCENTTECHNOLOGY.INC 240

175 SN'WCOMPUTERS& ELECTRONICS 104

131 NATIONAL INSTRUMENT

178 SPECIALTY SOFTWARE

110

1n

240

CUI

. .... II

132 NCI .

.. .. ...... .. .. 232

II

133 NCI .

.. .. . . .. . . 232

SPEECHSOFT .

. 171

171 SPSS

32 BP MICROSYSTEMS .

.. 240

211 FUNCKEY ENTERPRISES .. 208

134, NEC INFORMATION SYSTEMSI,7

110 STATSOFT

145

33 BRIGHTBILL-ROBERTS .

. . 131

13 GAL.ACTICOMM ,INC . ....... 2,3

135 NEVADA COMPUTER ....... 241

196 STEPSTONE CORP.

. II

... 123

111 STORAGE DIMENSIONS

125

. 235

112 STORAGE DIMENSIONS

BUYERS MART ..

224-231

BYTE BACK ISSUES

.. 231

BYTE CARD DECK .

. . . 212

BVTE SUB.MESSAGE

111

BYTE SUB.SERVICE

. 214

34 BYTEK COMPUTER CORP

• 234

BYTEWEEKINEWSLETTER • 242
. .... 232

35 BZ TECHNICAL .
31 CACHE COMPUTERS

. 147

37 CADRE TECHNOLOGIES ..... I
31 CAPITAL EQUIPMENT CORP
31 CINCINNATI TIME . .

20
141

40 CINCINNATI TIME . •

. 148

CLEO COMMUNICATIONS,INC 51
41 CME TELEMETAIX . ....... 231
COMPUADD .

. 104A-D

COMPUADD .

131A-D

42 COMPUCOM . .

. . 232

43 COMPUTER PEAIPH.,INC.

111

44 COMPUTER SERVICE SUP CORP 158
45 COMPUTEALANE

...... 231

41 COMTAOL CORP.

52,53

COPIA INTERNATIONAL LTD 171
47 COAESOFT .

110
11
12
13
I~

98
220
17
II
II
100
101
102
103
104

. . 45

41 CT X INTERNATIONAL ..... 174

106

50 CYBEX CORP.

107

52
53
54
55

51 DEMOSOUACE
51 DFI

NSTL

GENERIC SOFTWARE

12,13

GEOCOMPCOAP..
GEOCOMP CORP.

101
I
7
101
110
111

... 234

112

. .......... 112

113

. .. 131
. .... 131

GLENCO ENGINEEAING ,INC. 101
.... 11

..... 17

137 OMNITEL.INC .
131 OPENETWOAK .

20

117 TANGENT .

131 OPTICAL PUBLISHING, INC

80

111 TATUNG

140 OPTICAL PUBLISHING ,INC .

• 10

ORACLE .

125

113 SUPEASOFT, INC.

. . 70
11
. 27

111 TELEPHONE PRODUCT CTA

237
. 157

. . 87

190 TEXAS INSTRUMENTS

. 232

111 TEXAS MICAOSYSTEMS 200,201

GROUNDHOG GAAPHICS,INC 81

141 OVERLAN D DATA .

GROUNDHOG GRAPHICS,INC . I I

142 OWL INTERNATIONAL .

GROUP 1 SOFTWARE ....... 31

143 PACIFIC DATAPRODUCTS

. 111

112 THE PERI SCOPE CO .

. 202

GROUP 1 SOFTWARE ....... 31

144 PACIFIC DATAPAODUCTS

. 111

113 THE PERI SCOPE CO.

. .. 202

.. . 141
. 141
G.W COMPUTEAS,INC.
.. 131
...... 201
HARD FACTS
HAUPPAUGE COMP.WOAKS • 11
HIGH RES TECHNOLOGIES . 231
HOME SMART COMPUTING 231
HOOLEON
111
HOUSTON COMPUTER SEAV 240
H&W MICRO LABS
233
IBM · PS/2 .
4
I.C . EXPRESS .
.. 240
INTELLIGENT EXACT ENG
111
I.S.C.
110,111
ISLAND SYSTEMS .
121
ISLAND SYSTEMS .
121
ITA .
. •. ... .. . .. 240
JDA MICAODEVICES ....... 241
JDA MICAODEVICES .
. . 241
.. 44
KADAK PRODUCTS
... 173
KEASYSTEMS
KILA SYSTEMS . . ......... 243
KUPER CONTROLS .
. 243
LAGUNA CONVERSION SYS 234

145 PARA SYSTEMS ,

... 25

114 THESOFTWARELINK .

148 PATTON & PATTON .

. .. 22

115 THESOFTWAAELINK

GTEK ,INC ..

95 GTEK ,INC . .

105

51

131 NISCA,INC

12,13

I I GREENVIEW

41 CTX INTERNATIONAL ...... 174

. . 130
DAM ARK INT'L,INC ......... 111
DATALUX CORPORATION
17
DATAWX CORPORATION .
17
DELL COMPUTER CORP.
CU, 1
DELL COMPUTER CORP
72,73
DELL COMPUTER CORP .• 72A-B

40A-H

GENERIC SOFTWARE

GATEWAY 2000

14
15
H
17
II

. . 101

TEXAS MICAOSYSTEMS 200A·B

. 117
117
18

147 PC POWER & COOLING ,INC.

71

117 TOUCHBASE SYSTEMS,INC.

141 PC POWER & COOLING,INC .

71

111 TOUCHSTONE SOFTWARE CORP 24

141 PERCEPTlVE SOWTlONS.INC
151 POPKIN SOFTWARE

132

111 TOUCHSTONE SOFTWARE CORP 24

. . II

200 TRANS ERA CORP.

.... 103

201 TAANS EAA COAP .

150 PHAA LAP SOFTWARE .

. 55
55

152 PRECISION DATA PRODUCTS 231

203 TRIPP UTE .

111

153 PROFESSIONAL COMPUTER SYS . 234

204 TRI PP LITE .

. ... 111

154 PROFESSIONAL COMPUTER SYS

207 TAl -STAR COMPUTER . . .... 14

234

PROG RAMMER 'S SHOP 148,141

201 TAUEVISION,INC.

PROGRAMMER'S SHOP 150,151

209 TULI N COR P .

155 PAOTECH MAAKETING ,INC

31

158 PAOTECH MAAKETING ,INC

31

.. 183
121

. .. 121
210 TULIN CORP .
211 TWIX INTERNATIONAL CORP 243

157 OMS

.. ......... 43

US ROBOTICS

158 OMS .

. ...... . ... 43

VERMON T CREATl VE SOFTWARE 211

240 OUA TECH ,INC .

....... 222

212 VIDEX

241 QUA TECH,INC .

..... 222

213 VIDEX

242 QUA TECH ,INC .

... 222

243 QUA TECH,I NC .

.. 222

244 QUA TECH,INC .

222

245 QUA TECH ,INC

... 58
. 85

IS

214 XEC PRODUCTS
215 XELTEK .

........ 84
..... 243

.. 243

211 XE LTEK .

. 222

241 QUA TECH,INC .

.... 222
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Index to Advertisers by Product Category
"-De No.

Inquiry No.

HARDWARE
ADD INS

921

. 234
. 185
CACHE COMPUTERS
. 147
CAPITAL EQUIPMENT CORP. 20
COMPUTER SERVICE SUP CORP 151
COMTROLCORP .
. 52,53
DIGIBOARD
41
DIGIBOARD
.. 41
DISTRIBUTED PROCESSING 121
DISTRIBUTED PROCESSING 121
. 40A-H
GATEWAY 2000
GTEK,INC . ..
. .. 141
GTEK,INC . .
141
HIGH RES TECHNOLOGIES 231
HOME SMART COMPUTING . 238
I.S.C .
110,111
KILA SYSTEMS .
. .... 243
KUPER CONTROLS .
. 243
MERRIMACK VALLEY SYS
236
MICRONICS .
. .. 21
MICROWAY
CIV
MONOLITHIC SYSTEMS CORP 54
NASCENT TECHNOLOGY,INC. 240
NASCENTTECHNOLOGY,INC 240
OMNITEL.INC .
. .. 17
PERCEPllVE SOWTIONS,INC. 132
PFIJFESSIONAI. COMPUTER S'IS 234
PFIJFESSIONAI. COIAPLTER S'IS 234
OUA TECH,INC .
. 222
QUA TECH ,INC
222
QUA TECH,INC ........... 222
QUA TECH,INC .
. 222
QUA TECH,INC .
. 222
OUA TECH,INC
222
.. 222
QUA TECH,INC
QUA TECH ,INC . .
222
QUA TECH ,INC .
. 222
SHECOM COMPUTERS,INC 112
SPECIALTY SOFTWARE
180
TRUEVISION,INC .
. 183

10 ADD ON AMERICA

111 ARTIST GRAPHICS

31
31
44
41
10
81
87
88
94
15
II
II
105
111
11 2
115
121
121
121
130
137
141
153
154
240
241
242
243
244
245
246
247
241
172
178
201
127
111
111
112
209
210
121
31
32
215
218
921

DRIVES
IAICROSOWTIONSCOMPPROD148
STORAGE DIMENSIONS
125
STORAGE DIMENSIONS
125
TULIN CORP .
121
TULIN CORP .
. 121
HARDWARE PROGRAMMERS
BP MICROSYSTEMS .
BP MICROSYSTEMS .
XELTEK .
XELTEK . .

INSTRUMENTATION

41 CME TELEMETRIX .
131 NATIONAL INSTRUMENT
930
51
52
11
12
101

240
240
243
. 243

. 238
CUI

KEYBOARDS/MICE
DATALUX CORPORATION
. 17
17
DATALUX CORPORATION
FTG DATA SYSTEMS
. 66
FTG DATA SYSTEMS
.. 66
HOUSlON COMPUTER SERV 240

117
131
140
141
111
112
191

METAMEDIASYSTEMS,I NC . 51
10
OPTICAL PUBLISHING ,INC
OPTICAL PUBLISHING,INC
10
OVERLAND DATA .
. 232
STORAGE DIMENSIONS
. 125
STORAGE DIMENSIONS
125
TEXAS MICROSYSTEMS 200,201
TEXAS MICROSYSTEMS 200A·B
201 TULIN CORP .
121
210 TULIN CORP
121

132
11
20
21
27
51
13
100
132
133
152
173
174
112
113
211
212
213

20
21
39
40
42
43
117

MASS STORAGE

AIELLO ENGINEERING .
236
BAY TECHNICAL ASSOCIATES 187
BAY TECHNICAL ASSOCIATES 187
BLACK JACK COMPUTER . . 240
DEMOSOURCE
. 234
GALACTICOMM.INC . .
2,3
HOOLEON
111
INTELLIGENT EXACT ENG . . 111
..... 232
NCI
NCI
232
PRECISION OATA PRODUCTS 231
233
SIGMA DATA .
SILICON SHACK LTD .
243
THE PERISCOPE CO.
202
THE PERISCOPE CO .
. 202
TWIX INTERNATIONAL CORP 243
.................. 85
VIDEX
15
VIDEX .
MODEMS/MULTIPLEXORS
BAY TECHNICAL ASSOCIATES 117
BAY TECHNICAL ASSOCIATES 187
CINCINNATI TIME .
141
CINCINNATI TIME .
146
COMPUCOM .
. ... 232
COMPUTER PERIPH ,I NC
111
TOUCH BASE SYSTEMS, INC . 18
US ROBOTICS
... 51

934
41
49
224
225
134
181

MONITORS
CTX INTERNATIONAL
174
CTX INTERNATIONAL
174
211
NANAO .
NANAO
211
NEC INFORMATION SYSTEMS8,7
TATUNG
27
NETWORK HARDWARE

135

20 BAY TECHNICAL ASSOCIATES 187
21 BAY TECHNICAL ASSOCIATES 187
CLEO COM MUNICATIONS,INC 51
48 COMTROL CORP.
52 ,53
50 CYBEXCORP .
. 130
10 DIGIBOARD
41
81 DIGIBOARD
41
14 GTEK,INC . .
. 141
15 GTEK,INC . .
. .. 141
115 ROCHELLE COMMUNICATIONS 233
11 SIM WARE .
. 111
166
11 SIMWARE ..
114 THE SOFTWARE LINK ..... 117
. 117
115 THESOFTWAREUNK
PRINTERS/PLOTTERS

938
157 OMS
151 OMS
_
1 37

131

MISCELLANEOUS

133

231
79 FLAGSTAFF ENGINEERING 120
113 LAGUNA CONVERSION SYS 234
111 METAMEDIASYSTEMS,INC
51
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186

131 NISCA,INC
212 VIDEX
213 VIDEX .
131
12
II
155
151
112
113
187

... 123
.. 15

85

SOFTWARE SECURITY
ALADDIN .
130
GLENCO ENGINEERING ,INC 101
PROTECH MARKETING ,INC
31
PROTECH MARKETING .INC
31
RAINBOW .
. .. 74
... 74
RAINBOW
SAFESOFTSYSTEMS .
. 234
SYSTEMS

140

13 ALTEC TECHNOLOGY .
. . 31
21 BLACKSHIP COMPUTER SYS 101
104A-D
COMPUADD .
COMPUADD
. 131A·D
DAMARK INT'L,INC.
. . 111
53 DELL COMPUTER CORP
Cll, 1
54 DELL COMPUTER CORP
72,73
55 DELL COMPUTER CORP . 72A-B
12 DIGITAL DISTRIBUTING ,INC
21
13 DIGITAL DISTRIBUTING .INC
21
112
70 DTKCOMPUTER ,I NC .
89 DTKCOMPUTER ,INC . ..... 112
73 EVEREX SYSTEMS . . . . 34,35
75 FIRST COMPUTER SYS INC . 233
78 FIRST COMPUTER SYS INC 233
10 FLYTECH TECHNOLOGY.INC 33
17 HAUPPAUGE COMP WORKS .. 11
102 H&W MICRO LABS .
. . 233
103 IBM · PS/2 .
.4
105 I.S.C.
110,111
111 KILASYSTEMS .
. .. 243
172 SHECOM COMPUTERS,INC 112
117 TANGENT .
. .......... 11
110 TEXAS INSTRUMENTS ..... 157
111 TEXAS MICROSYSTEMS 200,201
TEXAS MICROSYSTEMS 200A-B
207 TRI -STAR COMPUTER .
. .. 14
214 XEC PRODUCTS .
64
141
14
71
72
145
147
141
203
204

UPS
AMERICAN PCM/ER CONVERSION 46
EMERSON UPS .
98
EMERSON UPS
16
PARA SYSTEMS .
. 25
PC POWER & COOLING ,INC.. 71
PCPOWER&COOLING ,INC
71
TRIPP LITE .
. .. 111
TRIPP UTE .
111

SOFTWARE
142

143

IBMIMSDOS APPLICATIONS
Bualneu/Ofllce

222 IAICROSVSTEIASSOFlWARE,INC 215
223 IAICROSVSTEIASSOFTWARE,INC. 215
127 NANTUCKET .
. 127
ORACLE .
17
QUARTERDECK .
111(1·32)
. . 31
110 RAIMACORP ..
1111 ROSE ELECTRONICS
.. 81
144

114 ' RAINDROP SOFTWARE .
211 ROVKORE
171 SPSS .
945

141

IBMIMBDOS APPLICATIONS
Sclen11tlc/Technlcal

9 ABILITY SYSTEMS CORP ... 231
146 PATTON & PATTON .
22

. .. 45
109
240

IBM/MSDOS APPLICATIONS
Ward Proceulng

21 BITSTREAM
16 GEOCOMPCORP .
17 GEOCOMPCORP.
147

. 88
. 218
. 171

IBM/MSDOS APPLICATIONS
Mlacellaneoua

47 CORESOFT .
142 OWL INTERNATIONAL .
177 SPEECHSOFT

111
136
131

IBMIMSDOS CAD

15 AMERICAN SMALL BUSINESS 93
11 ARTIST GRAPHICS
. 165
17 A.M.S.
. 240
14 GENERIC SOFTWARE .
12,13
15 GENERIC SOFTWARE .
12,13
148
29
30
51
II
110
222
223

IBMIMSDOS COMMUNICATIONS
BLASTICOMM RESCHGROUP152
BLAST/COMM RESCHGROUP152
DEMOSOURCE
234
DISTINCT CORP .
. . 68
... 173
KEASYSTEMS
IAICROSVSTEIAS SOFTWARE. INC . 215
IAICROSVSTEIASSOFTWARE,INC. 215
IBMIMSDOS GRAPHICS

22 BELL ATLANTIC .
. . . . . 159
EASTRIDGE TECHNOLOGY
30
EVENT HORIZONS ......... 126
GROUNDHOG GRAPHICS, INC 88
GROUNDHOG GRAPHICS,INC. 88
ISLAND SYSTEMS .
121
ISLAND SYSTEMS .
. . 121
ITA .
240

221
90
11
108
107
101
150

IBM/MSDOS LAN

222 IAICROS'ISTEIAS SOFTWARE, INC
223 IAICROSVSTEIASSOFTWARE.INC
951
74
114
111
125
111
170
171
198

APPLE/MAC LANGUAGES
COPI A INTERNATIONAL LTD 179

PlogooNo.

Inquiry No.

152
24
25
33
37
II
98
108
107
108
150
159

215
215

IBMIMSDOS LANGUAGES
FAIRCOM CORP .
. 50
LAHEY .
. .. 104
METAWARE
117
MIX SOFTWARE .
213
SCIENTIFIC ENDEAVORS
231
SCIENTIFIC ENDEAVORS
231
SCIENTIFIC ENDEAVORS
231
STEPSlONE CORP.
. 88
VERMONT CREATIVE SOFTWARE 21
IBMIMSDOS UTILITES

BETTER SOFTWARE
40
BETTER SOFTWARE
40
BRIGHTBILL-ROBERTS .
. 131
CADRE TECHNOLOGIES . ... 1
GREENVIEW
11
G.W. COMPUTERS,INC . .... 138
ISLAND SYSTEMS .
. 121
ISLAND SYSTEMS
121
ITR
240
PHAR LAP SOFTWARE .
19
QUARTERDECK ..
... 181
QUARTERDECK .
. 161(1 -32)
181 RAIMACORP.
21
110 STATSOFT
145
70
113 SUPERSOFT,INC.

IRE.ADER
SERVICE
Inquiry Na.
111
111
200
201

""""Na.

1117

OTHER APPLICATIONS
Buolneealotllce

Ill

953

22 BELL ATLANTIC .
112 GROUP 1 SOFTWARE ...
13 GROUP 1 SOFTWARE ...
ORACLE ..
214 XEC PRODUCTS .
154

151
38
38
.. 87
.. 84

OTHER APPLICATIONS
Sclen1111c/Technlc.l

120 MICROMATH SCIENTIFIC SFTWR 124
131 OPTICAL PUBLISHING .INC . . 80
140 OPTICAL PUBLISHING .I NC .• 80
155

Inquiry Na.

lOUCHSTONESOFlWARECORP. 24
lOUCHSTONE SOFlWARE CORP. 24
TRANS ERA CORP .
55
TRANS ERA CORP .
55

""""Na.
OTHER-LANQUAQES

74 FAIRCOM CORP.
181 SANTA CRUZ OPERATION

..••

50
. 115

OTHER-UTILITEI
DISTINCT CORP .
GREENVIEW

959

88
. 18

DESKTOP
PUBLISHING

158

OTHER-L AN

217 ARTISOFT .

.. . 211

961

EDUCATIONAL/
INSTRUCTIONAL

8 A & M ENTERPRISES . . . . . . . 234
23 BEST POWER TECHN .,INC
238
BYTE BACK ISSUES ..
. 238

175
111

MICROPRESS
. 171
MICROPRESS
. 171
PACIFIC DATA PRODUCTS . 111
PACIFIC DATA PRODUCTS . 111
ROSE ELECTRONICS
.... 81

960

""""Na.

BYTE CARD DECK .
BYTE SUB .MESSAGE
BYTE SUB .SERVICE
34 BYTEK COMPUTER CORP •.
BYTEWEEKJNEWSLETTER ..
220 HARD FACTS
......
NSTL .
.

35
45
85
T7
71
104
8
7
124
135

122
123
143
1«
188

OTHER--CROSS DEVELOPMENT

MARK WILLIAMS CO. .
.. 23
138 OPENETWORK .
...... 20

Inquiry Na.

212
188
214
234
242
201
235

MAIL ORDER/
RETAIL
BUYERS MART .
. .. 22..231
BZ TECHNICAL .
232
COMPUTERLANE
. 239
DISKETTE CONNECTION •. 2U
FIRST SOURCE INT'L .
1H
FIRST SOURCE INT'L .
. 1H
I.C. EXPRESS .
240
JDR MICRODEVICES ...... 241
JDR MICRODEVICES
.... 241
MICROPROCESSORS UN LID 234
NEVADA COMPUTER ....... 241
PROGRAMMER'S SHOP 148,141
PROGRAMMER'S SHOP 150,151
SN'W COMPUTERS & ELEC1AONICS104
TELEPHONE PRODUCT CTR . 237

Inquiry Na.

962

""""Na.

MISCELLANEOUS

•

A & M ENTERPRISES .
219 FUNCKEY ENTERPRISES . . .
102 H&W MICRO LABS .
..
211 TWIX INTERNATIONAL CORP

2:W
208
233
243

963 ON-LINE SERVICES
BIX .
BIX ..
221 EVENT HORIZONS .
220 HARD FACTS

964

158
.. 114
. 128
201

OPERATING
SYSTEMS

101 KADAK PRODUCTS
22 BELL ATLANTIC .

44
151

• Correspond directly wffh company
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McGraw -Hill Publications
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SOUTHEAST
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McGraw -Hill Publialions
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McGraw -Hill Publica1ions
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W. CANADA

SOUTHWEST,
ROCKY MOUNTAIN
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McGraw -Hill Publico~tions
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McGraw-Hill Publica1ions
1999 South Bascom A111c .
Suiu: 1210
Camphc:ll . CA 9~8
FAX : (408) 879 9067
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McGraw -Hill Publications
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BYTE Publica~ions
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REQUEST FREE PRODUCT INFORMATION BY FAX
Just fax this page to 1-413-637-4343. Save time because your request fo r info rmation will be
processed immediately.
Circle the numbers
below which correspond
to the numbers assigned
to advertisers and pro
ducts that interest you .

Check off the answers to
questions "A"" through " E''.

Fill out t his coupon carefully. PLEASE PRI NT.

Tirle
Company
Address
Ciry
State/Province

Zip

)

Fax Number

Phone Nu mber

Inquiry Num be rs 1-495

19

1- 25
26- 50
51 - 99
100 or more

Inquiry Numbers 991-1479

Inquiry Numbers 496-990

1

2

3

4

5

6

7

8

9

10

11

496 497 498 499

12

13

14

15

16

17

18

19

20

21

22

507 508 509 510 511

500 50 1 502 503 504 505

506

512 513 514 515 516 517

991

992 993 994 995 996 997 998 999 100010

1002 1003 1004 1005 1006 1007 1008 1009 10101011 1

23

24

25

26

27

28

29

30

31

32

33

518 519 520 52 1 522 523 524 525 526 527 528

1013 1014 1015 1016 10171018 1019 1020 1021 1022 1

34

35

36

37

38

39

40

41

42

43

44

529 530 531

532 533 534 535 536

1024 1025 1026 1027 1028 1029 1030 1031 1032 1033 1

45

46

47

48

49

50

51

52

53

54

55

540 541

56

57

58

59

60

61

62

63

64

65

66

551

67

68

69

70

71

72

73

74

75

76

77

562 563 564 565

78

79

80

81

82

83

84

85

86

87

88

573 574 575 576 577 578 579

89

90

91

92

93

94

95

96

97

98

99

584

100

101 102

103

104

105

106

107

108

109

110

595 596 597 598 599 600 601

111

112

113 114

115

116 11 7 118

119

120

121

606 607 608 609 610 611

128 129

132

617 618 619 620 621

1035 1036 103710381039 1040 1041 1042 10431044 1

555 556 557 558 559 560 561

1046 1047 1048 1049 1050 1051 1052 1053 1054 1055 1

566 567 568 569

1057 1058 1059 1060 1061 1062 1063 10641065 1066 1

586 587

570 571

588 589 590 591

1068 1069 1070 1071 1072 10731074 1075 1076 1077 1

592 593 594

1079 1080 1081 1082 1003 1084 1085 1086 1087 1088 1

602 603 604 605

1090 1091 1092 1093 1094 1095 1096 1097 1098 1099 1

612 613 614 615 616

110111021103110411051106110711081109111011

622 623 624 625 626 627

111211131114111511161117111811191120112111

131

141

142 143

628 629 630 631

150 151

152

153 154

639 640 641

162

163

164

165

650 651

172

173

174

175

176

661

183

184

185

186

187

672 673 674 675 676 677 678 679 680 681

195

196

197

198

683 684 685 686 687 688 689 690 691

126

127

134

135

136

137

138 139

144

145

146

147

148 149

155

156

157

158

159

166 167 168

169

170

171

177

178

179

180

181

182

188

189

190

191

192

193 194

160 161

572

582 583

580 581

130

125

133

632 633 634 635 636 637 638

1123112411251126 11271128112911301131 11321

646 647 648 649

1134 1135 1136 11371138 1139 1140 1141 1142 1143 1

652 653 654 655 656 657 658 659 660

1145 1146 114 7 1148 1 149 1150 1 151 1 152 1153 1 154 1

642 643 644 645

662 663 664 665 666 667 668 669 670 671

115611571158115911601161116211631164116511

682

1167 1168 1169 1170 1171 11721173 1174 1175 1176 1

692 693

1178 1179 1180 1 18 1 1 182 1183 1184 1185 1186 1 187 1

694 695 696 697 698 699 700

701

702 703 704

1189 11901191 1192 1193 1194 1195 1196 1197 1198 1

212 213 214 215 216 217 218 219 220

705 706 707

708 709 710 711

712 7 13 71 4 7 15

1200 1201 1202 1203 1204 1205 1206 1207 1208 1209 1

222 223 224 225 226 227 228 229 230 231
236 237 238 239 240 241 242

716 717 7 18

719 720 721

210 211
221

542 543 544 545 546 547 548 549 550

552 553 554

585

537 538 539

140

122 123 124

199 200 201

202 203 204 205

206 207 208 209

232 233 234 235

730

723 724 725 726

1211 12121213 121412151216121712181219122012

734 735 736

737

1222 1223 1224 1225 1226 1227 1228 1229 1230 1231 1

747 748

12331234 1235 1236 1237 1238 1239 1240 1241 1242 1

756 757 758 759

1244 1245 1246 1247 1246 1249 1250 1251 1252 1253 1

766 767 768 769 770

1255 1256 1257 1258 12591260 1261 1262 1263 1264 1

722

73 1 732 733

727 728

729

738 739

740 74 1 742 743 744 745 746

243 244 245 246

247 246 249 250

254 255 256 257

258 259 260 261

262 263 264

749

269 270 271

272

273 274 275

760 761

282 283

284 285 286

77 1 772 773 774

775

776 777 778 779 780

781

1266 1267 1268 1269 1270 1271 1272 1273 1274 1275 1

292 293 294

295 296 29 7

782 783 784 785

786

787 788 789

792

1277 1278 1279 1280 1281 1282 1283 1284 1285 1286 1

802 803

1288 1289 1290 1291 1292 1293 12941295 1296 1297 1

812 813 814

1299 1300 1301 1302 1303 1304 1305 1306 1307 1308 1

265

266 267 268

276 277 278 279

280 281

287 288 289 290

291

252 253

750 75 1 752
762

302 303 304

305 306 307 308

793

316 31 7 318 319

804 805 806

299 300 301
310 311

331

251

312 313 314 315

298
309

320 321

322 323 324 325 326 327 328 329 330

332 333 334

342 343 344 345

335 336 337
346

347 348
370

371

372 373 374

859 860 861

375 376 377 378

379 380 381

382

383 384 385

870 871

386 387 388 389

390 391

397 398 399 400

401

408 409 410 411

412 413 414 415 416 417 418

419 420 421

423 424 425 426 427 428 429
434 435 436 437 438 439 440

432 433

392 393 394 395 396

402 403 404 405 406 407

441 442 443 444 445 446 447 448 449 450 451
452 453 454 455 456 457 458 459 460 461 462
463 464 465 466 467 468 469 470 471 472 473
474 475 476 477 478 479 480
485 486 487 488 489 490 491

1 subscribe

10

BYTE.

1332 13331334 1335 1336 1337 1338 13391340 1341 1

1343 1344 1345 13461347 1348 1349 1350 1351 1352 1

840 841

368 369

430 431

842 843 844 845 846 847

837 838 839

481

482 483 484

492 493 494 495

832 833 834

1310 1311 1312 131313141315131613171318 1319 1

852 853 854 855 856 857 858

349 350 351

848 849 850 851

822 823 824 825

1321 1322 1323 13241325 1326 1327 1328 13291330 1

829 830 831

352

791

835 836

826 827 828

362 363

790

797 798 799 800 801

807 808 809 810 811

338 339 340 341
360 361

422

753 754 755
764 765

815 816 81 7 81 8 81 9 820 821

359

366 367

763

794 795 796

353 354 355 356 357 358
364 365

[]

0
0
20 0
21 0
18

C. Are you a reseller (VA R, VAD, Dealer,
Consultant)?
10 0 Yes
11 0 No

Country
(

D. What operating systems are you currentl
using? (Check all that apply.)
12 0 PC/ MS-DOS
11 0 DOS + Windows
,. 0 OS/2
15 0 UNIX
16 0 MacOS
11 0 VAX /VMS
E. For how many people do you influtnct t
purchase of ha rdware or software?

A. What is your primary job
function/principal area of responsibility?
(Check one.)
1 0 MIS/DP
2 0 Programmer/Systems Analyst
J 0 Ad ministra!ion/Managemen!
• 0 Sales/Marketing
5 0 Engineer/Scienrisr
6 0 O!her
B. What is your level of ma nage ment
responsibility?
1 0 Senior-level
• 0 Middle-level
9 0 Professional

Name

Remove this page or
copy this page clearly
and fax it to the numbe
above .

Print your name,
address, and fax number
clearly on the form .

862 863 864 865

866 867 868 869

872 873 874 875 876 877 878 879 880
881 882 883 884 885 886 887 888 889 890 891
892 893 894 895 896 897 898 899 900 901 902
903 904 905 906 90 7 908 909 910 911 912 913

1365 1366 1367 1368 1369 1370 1371 1372 13731374 1

1376 13771378 1379 13801381 1382 1383 13841385 1

138713881389 13901391 1392 13931394 1395139613

1398 1399 14001401140214031404 1405 1406140714

922 923 924

1409 1410 1411 1412 14131414 1415 1416 1417 1418 1

932 933 934 935

1420 1421 1422 14231424 1425 1426 1427 1428 1429 1

9 14 9 15 916 917 918 9 19 920 921
925 926 927 928 9 29 930 931

1354 1355 1356135713581359 1360 1361 1362136313

942 943 944 945 946

1431 1432 1433 1434 14351436 1437 1438 1439 1440 1

952 953 954 955 956 957
958 959 960 961 962 963 964 965 966 967 968
969 970 97 1 972 973 974 975 976 977 978 979
980 98 1 982 983 984 985 986 987 988 989 990

1442 1443 1444 1445 1446 14471448 1449 1450 1451 1

936 937 938 939

940 941

947 948 949 950 951

1453 1454 1455 1456 1457 1458 1459 1460 1461 1462 1

1464 1465 1466 1467 1468 1469 1470 1471 1472 14731
1475 1476 1477 1478 1479

D I do not subscribe to BYTE. D Please send me one year ofBYTE Magazine for $24.95 and bill me. Offer valid in

U.S. and possessions only.
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PRODUCT INFORMATION
Check all the appropriate
answers to questions ''1\'
through "E".

Circle numbers on reply
card which correspond to
numbers assigned to items
of interest to you .

Print your name and
address and mail.

Want More
Information
About the
Products
Featured in
this Issue?
Use this Reader
Service Card!

· -------- ---------------~~----~------------~---------~
A. Wbal Is your primary Job fuuctlou/prtnclpal
D. What operating systems •n you currently
FIJI out this coupon carefully. PLEASE PRINT.

us ing

..,.... of responsibility? (Cbeck oue.)
1 0 MIS/DP
1 D ProgrammcrJSystems Analysl

Nam<
Title

Phon<

J

0 Adm.inisrnuion/Management

4

0 Sales/Markctilll!

(Chec:k all lbal a pply.)
12 0 PCiMS-OOS
13 0 DOS + Windows

1• 0 osn
1~ 0 UN IX

" 0 Engineer/Scienlisl
6 0 Other
B. Wbaf is your lewl of manqemeut responsibility?
7 0 Senior-level
9 D Professional
R 0 Middle-level

Co mpany

Address

C. An you • reseller (VAR, VAO. De• ler, Consultant)?

County

City

4

lnqwlry N11mblrt
I
i
24 25 28
~ 41
Q ~

10

0 Yes

II

n

No

Inquiry Numbe11 •94- 9815

1_,.13
~ (95

16 0 MacOS
17 0 VAX/VMS

E. For how many people do you infl~ ~nu lbe
purcba.w of hardwarr or soft warr?
11 0 1-2.5
21 0 100 or more
19 0 26-SO
IBM
2ll 0 51-99

IRSE009

Inquiry Numbel'l N 7- 1479

a; 497 •98 .,gg 500 501 502 503 504 50!1 506 507 508 509 510

9117 988 189 990 991 912 993 994 995 996 997 9511 999 101Xl1001 1002100

511 512 513 514 515 518 517 511 519 520 521 52:2 523 524 525 52fi !127

1004100510061007100810091010101110121013101410151018101710181011102

1

10

11

12

13

14

15

11

23

28

29

XI

31

32

33

17
:M

~

~

~

~

~

~

51

521 529 530 5J1 5.12 533 ,53.1 535 536 5.37 53B 539 540 541 !142 543 5AA
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EXPANDABLE PRINTER HAS TE XAS
INSTRUMENTS QUALITY AND

i~~~~~ UPGRADEABLE
RELIABILITY IN A COMPACT SIZE I
TO 45MB AND

~

POSTSCRIPT ~ • 300 OPI • 6 PPM
OUTPUT • 250 SHEET DRAWER
• MANUAL FEED • 40 ENVELOPE AUTO FEED • 5MB RAM
BASE UNIT • EMULATES HP LASERJET II

MICRO LASER ................................................. $1495 .00
MICROLASER-PS .................................. ......... $2495 .00
WITH35 FONT POSTSCRIPT<!~ AND 1 5MB RAM

TEFAJC-FAJC, COPIER,
SCANNER, PHONE &
PRINTER
• G31G2 FAX MACHINE • 8 5'
SCAN WIDTH • 200 OPI
NER • SAME SIZE COPIER
• FAX SOFTWARE FOR IBM & MAC • AUTO FAX SEND
TEFAX ............................................................... $995 .00

JDR 'S AN AUTHORIZED EPSON
DEALER-cALL US FOR QUOTES

CITIZEN EXPANDS 9-WIRE
TECHNOLOGY TO THE CUTTING
EDGE ! OPTIONAL COLOR KIT
PROVIDES VIVID COLOR OUTPUT
UNRIVALLED IN ITS PRICE RANGE l
• 5 RESIDENT FONTS • 240 X 216 DPI • 213 CPS DRAFT
MODE : 40 CPS LETTER QUALITY • PARALLEL
INTERFACES • 8K PRINT BUFFER
CTZ-200GX ........................................................ $199 .95
CTZ-200GXCOLOR COLOR ON COM MAN D KIT
.. $59 .95

KODAK DICONIJC 150+
PORTABLE PRINTER

f.

NEW SUPERSET+ HAS THE CAPABILITIES
OF THESE CARTRIDGES : POP'S ' 25 IN
ONE .' HP'S MASTERTYPE ' PROCOLLEC ·
TION ." HP'S "MICROSOFT" CARTRIDGE .
HEADLINE FONTS & 18 PTS AND JET
WARE'S 12/30 • FOR HP LASER JET
SERIES 11 . 110. liP . Ill AND PCL COMPAfl.
BLE • PRINTER DRIVERS FOR WORDPERFECT . MS WORD MS
WINDOWS. EXCEL . PAGEMAKER, WORD . AMI PR OFESSIONAL ,
VENTURA PUBLISHERS , WOR OSTAR AN D LOTUS 1·2·3
SUPERSET

RAM CARD FOR HP LASERJET
• FOR HP LASERJET II PRINTERS • USE R EXPANDABLE
TO 11214MB (0K INSTALLED! • USES 1MB 120 NS DRAMS
MCT-RAMJET ...................................................... $89.95
MCT-RAMJET-P ........................................ .......... $89.95
112/4MB FOR liP . USES 1MB DRAMS

9600 BAUD V.32 MODEM
WITH SEND/RECEIVE FAX

$699

THIS NEW EXTERNAL MODEM IS V 32 AND V.42 COMPATIBLE .
IHE EMERGING 9600 BPS STANDARDS PLUS IT NOW HAS
FULL GROUP 3 FAX SEND AND RECEIVE CAPABILITY THIS
MACHINE TRANSFORMS YOUR PC INTO A COMPLETE
PERSONAL INFORMATION CENTER

THE PEFECT COMPANION FOR YOUR l
..__
LAPTOP OR OUR CARRY- 1 PC'
-._--_
WEIGHS 5LBS AND MEASURES JUST
6 5" X 1 I " X 2"1
• QUIET NON-IMPACT INK -JET TECHNOLOGY
• UP TO 180 CPS • DRAFT . NLQ. QUALITY AND CONDENSED
MODES • USES CUT-SHEET OR CONTINUOUS FORM PAPER
• SUPPORTS EPSON FX 80 & IBM PROPRINTER COMMANDS
DICONIX -150 ..................................................... $399.95
FUJITSU COLOR PLOTIER
r.OMPACT PLOTTER • HP7475A COMPATIBLE • 025MM RES
FPG-315 ............................................................. $799 .00

CC ITT V 32 ,V 42 ERROR CORRECTION COMPATIBLE

9600 BPS GROUP Ill SEND AND RECEIVE FAX
INCLUDES PRO-COMM COMMUNICATIONS SOFTWARE
INCLUDES FAX-IT FAX SOFTWARE

INTERNAL FAX MODEM

$

lflJJS5

22_,

9600 BAUD SEND/RECEIVE FAX CAPABILITY
PRO-MAXI

WORKS WITH ANY STANDARD KEYBOARD
INCLUDES CARRYING CASE . POWER ADAPTOR.
MINI UPRIGHT STANDS
CARRY- 1 ........................................................... $299 .95
CARRY - 1 8 ......................................................... $399 .95
ENHANCED VERSION INCLUDES 2 FLOPPY DRIVES 1720KI
AND 640K RAM
CARRY-1K

82KEYCARRY -1 KEYBOARD

MINI2400 BPS MODE~l3ft96
WITH SEND ONLY FAX
~

2400 BPS MNP ERROR
CORRECTING MODEM

THIS TINY EXTERNAL MODEM PACKS A BIGGER PUNCH THAN
YOU'D EXPECT' NOT ONLY IS IT A FULL FUNCTION 2400 BPS
DATA MODEM BUT IT ALSO OPERATES AS A SEND -ONLY FAX
AT A REMARKABLY LOW PRICE '

AN ECONOMICAL LY PRICED EXTERNAL MODEM THAT NOW
INC LUDES MNP -5 ERROR CORRECTION AND DATA
COMPRESSION CAPABILITY

400 OPI 16 -COLOR DITHER MODE
200 OPI 16-SHADE GRAYSCALE
TRUE 400 OPI MONO MODE
3 SWITCH -SELECT ABLE
DITHER PATTERNS
• SCAN EXERCISER SOFTWARE
AND ZSOFT PAINTBRUSH VI PLUS
CHS-400 .•.•••••••.••••••• ..•••.•.•.•.. $599 .00

• 100% HARDWARE COMPATIBLE WITH
NOVELL NE- 1000 ETHERNET CARD
• FOR THICK OR THIN ETHERNET
• 15·PIN ETHERNET CONNECTOR
• BNC CONNECTOR FOR THIN
OFINET- 300 8 -BIT VERSION
$199 .95
DFINET-400 16·BIT VERSION

$239 .95

24

2400112001300 BPS DATA MODEM
CCITT V 221V.22 BIS, BELL 1031212A COMPATIBLE
DATA COMPRESSION BOOSTS THROUGHPUT UP TO
4800 BPS

• 4800 BPS GROUP Ill SEND ONLY FAX
MEASURES JUST 6.25 X 3 8 X 2 INCHES

8 STATUS LEOS

8 STATUS LEOS

AT COMMAND SET COMPATIBLE

INCLUDES PRO -COMM COMMUNICATIONS SOFTWARE

AUTO DIAL AND AUTO ANSWER

INCLUDES FAX-IT FAX SOFTWARE

2 YEAR WARRANTY
PR0·24EMNP

PRO·EFXM

PR0·24E EXTERNAL 2400 BAUD MODEM-NO MNP

MIN I-MODEM WITH 9600 BPS FAX -SE ND SPEED
PRO-EFXM96 .................................................... $169 .95

2400112001300 BPS DATA MODEM
8088.286 , 386 COMPATIBLE CARD

JUST

1'1," 1C 9'1," .'! 1Y,"

BUllT -IN 3 5' 720K FLOPPY DRIVE

COLOR HAND SCANNER!

2 YEAR WARRANTY

2 YEAR WARRANTY
PR0-96EF

BUILT-IN CGA . MGA DISPLAY ADAPTOR

BUllT IN SERIAL PARALLEL AND
GAME ADAPTORS

•
•
•
•

• CCITT V 22N 22BIS. BELL 103121 2A COMPATIBLE

MNP-5 ERROR CORRECTION AND DATA COMPRESSION
FOR THROUGHPUTS UP TO 19200 BPS

256K RAM EXPANDABLE TO 640K

THE NORTON UTILITIES •••••••• $69.95
SPINRITE ............................. $79.95
QA PLUS .............................. $89.95
P.C. TOOLS •••••••••••••••••••••••••• $99.95
DESQVIEW 386 .................. $149.95
QEMM·386 ........................... $39.95
VGA DIMMER ....................... $29.95
QUA TTRo-PRO .................... $359.95
PARADOX 3.0 .................... $469.95
TURBO C++ ........................ $199.95

• 2400/12001300 BPS DATA MODEM
9600148001240011200 BPS DATA MODEM

1OMHZ/4 77MHZ 8088 · 1 CPU
AMI BIOS ASSURES COMPATIBILITY

---

OUTSTANDING SOFTWARE VALUES

ADD 425 FONTS
WITH 1 CARTRIDGE!

THIS HIGH PERFORMANCE 8088-BASED
COMPUTER COMPETES WITH FULL SIZE
PCS STAND IT UPRIGHT. SIT IT UNDER
A MONITOR  ITS COMPACT SIZE IS THE
PERFECT SOLUTION FOR A CROWDED
DESKTOP . A COST-CONSCIOUS
SCHOOL DISTRICT OR A CONVENIENT
TRANSPORTABLE HOME COMPUTER

5

2400BPS MINI MODEM$11fl9

$149.95

INTERNAL MNP MODEM' f 8 9

95

I PLUG -IN CARD MODEM HAS SAME FEATURES AS ABOVE
MODEL. FOR 8088 . 2861386 COMPUTERS

AS ABOVE BU T WITHOUT FAX CAPABILITY

PR0· 24MNP

MCT·24E

PR0·241 1NTERNAL 2400 BAUD MODEM -NO MNP ~..  $99 .95
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Ergo
I Intercontinental Way
Peabody, MA 01960
(508) 535-7510
Inquiry 1075.
Meta Ware, Inc.
2161 Delaware Ave.
Santa Cruz, CA 95060
(408) 429-6382
Inquiry 1076.
Phar Lap Sort ware
60 Aberdeen Ave .
Cambridge, MA 02138
(617) 661 -1510
Inquiry 1077.
Watcom Systems, Inc.
415 Phillip St.
Waterloo, Ontario,
Canada N2L 3X2
(519) 886-3700
Inquiry 1078.

small program shown in listing 2 . When
it is in real mode , it peeks at the BIOS
timer count located at 0040:006C, but
when it runs in protected mode under the
Phar Lap DOS extender, it produces the
following message :
C: \ PHARLAP > run]86 ticks
Abnormal program termination :
Memory protection fault CS : EIP =
OOOC:OOOOOOOC.

at OOOC: OOOOOOOOC; what instruction
does that correspond to?
0002
0005
0007
OOOc

xor ax, ax; AX = 0
mov fs, ax
mov eax, 0000046cH
push fs: [ eax)

Note that loading 0 into FS (one of two
additional segment registers on the 386)
did not cause a GP fault. You use selector
0 to create null pointers in protected
mode. Loading these pointers is always
legal; however, if you try to dereference
one, it causes a GP fault. That's what
happened with PUSH FS:[EAX). Fur
thermore , an equivalence between 0040:
006C and 0000:046C was assumed, and
this doesn 't hold in protected mode .
So how can you peek at memory loca
tion 0040:006C? You often hear state
ments like "you can't do that in protected
mode." But rather than take these as in
junctions, you should just regard them as
problems to solve. Obviously, you can
execute data in protected mode: other
wise , how would executables ever get
loaded and executed? Likewise, there
must be some way to peek at arbitrary
physical memory locations: otherwise,
how could anyone write graphics code?
There are several ways to read the
BIOS data area at real -mode segment
40h . Phar Lap executables (whether run
under the Phar Lap or the Ergo DOS ex
tender) provide a protected-mode selec
tor, 34h, that maps to the first megabyte
of physical memory. (Note how the entire
DOS address space occupies a tiny por
tion of one 32-bit protected-mode selec

an executable alias selector for a data
segment or a writable data selector to a
code segment. You can call a real-mode
service (software interrupt or far call)
not transparently handled by the DOS
extender (e .g ., NetBIOS or undocullJent
ed DOS ca lls like INT 21h AH=52h) .
Or you can query virtual -memory statis
tics . These APis are quite small , but
they 're proof that you don 't need 500
functions to provide a powerful API.

Future Directions
Now is a good time to get into 386 devel
opment . There is healthy competition be
tween the two major 32-bit C compiler
manufacturers , MetaWare and Watcom .
The new release of Watcom ' s compiler
includes not only the first source-level
debugger for 32-bit DOS extenders , but
also a superb execution profiler. Micro
soft itself finally has a 32-bit C compiler
(C 5.2) targeted for OS/2 2 .0 . Several
C++ compilers are available for 32-bit
DOS . Meanwhile. the entire DOS ex
tender "industry " is working together in
a committee with Microsoft and others to
put together the DPMI specification .
Windows 3 .0 incorporates the DPMI
specification, and OS/2 2 .0 is expected
to . Perhaps it will even find its way into a
future version of MS-DOS itself.
All these developments should ensure
a long life for 32-bit DOS applications ,
and they should ensure that the 386 won't
remain a code museum for ancient 8088
code . Now is the time to stop finding
workarounds for limitations that the 386
is only pretending to have . •

CompuAdd NEW DX Success Kit features:
80386 microprocessor running at 20MHz
1 MB DRAM expandable to 16MB
0 wait-state cache memory
40MB (28ms) hard drive
5.25" 1.2MB or 3.5" 1.44MB diskette drive
Dual diskette controller
Dual IDE hard drive interface
Six 16-bit and two 8-bit expansion slots

Five 5.25" half-heigh t drive bays
Built in parallel and two serial ports
High perfo rmance monitor and graphics
adapter
FREE! Panasonic KX-Pll80 printer
FREE! CompuAdd mouse
FREE! CompuAdd Windows 3.0 preloaded
FREE! CompuAdd MS-DOS 4.01 preloaded
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CompuAdd 333
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80386 microprocessor running at 20MHz
1MB DRAM expandable to 16MB
0 wait-state cache memory
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40MB (28ms) hard drive
5.25" 1.2MB or 3.5" 1.44MB diskette drive
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Program Listings
on Disk!
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BYTE listings are
available on disk if you
want to compile or read
the complete source
code listings of
programs. BYTE listings
are available from
December 1985 to the
present at the prices
stated on the adjacent
order form.
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Call Toll-free 800-258-5485
(in N.H. 603-924-9281)

Order BYTE
Program Listings
on Disk!

FOR DIRECT ORDERING CALL TOLL-FREE : 800-258-5485
Call: M-F, 8:30 a.m. to 4:30 p.m. Eastern Time; (603-924-9281 for
N.H. residents). For credit card orders only.

ORDER FORM: To place your order, fill out the card and mail.
PLEASE COMPLETE IN FULL

Name _______________________________________________

Address ______________________________________________

BYTE listings are
available on disk if you
want to compile or read
the complete source
code listings of
programs. BYTE listings
are available from
December 1985 to the
present at the prices
stated on the adjacent
order form .

City ----------------- - - - - - - -- - -- - - - State ___________________________ Zip
County or Parish -------------------- Country
Credit Card# ________________________________ Exp. Date

Signature -------------------------------------- Date_
Please allow 6-12 weeks for delivery.
IBM

sv.

Inch:

D IBM PC

JV2 Inch:
D Apple Macintosh
D IBM PS/2

• Please indicate the
issue date below. If yo
are beginning an
annual subscription,
note the starting issue

IN USA/Single Month (1 disk)

BYTE Program listing
0 BYTE Listings $10.95

0 BYTE Listings $11.95

IN USA I Annual Subscription (13 disks)
0 BYTE Listings $89.95

0 BYTE Listings $99.95

OUTSIDE USA/Single Month (1 disk)
0 BYTE Listings $13.95

0 BYTE Listings $14.95

OUTSIDE USA /Annual Subscription (13 disks)

Call Toll-free 800-258-5485
(in N.H. 603-924-9281)

0 BYTE Listings $109.95

0 BYTE Listings $119.95

Month ___ Year__

D Check enclosed
D MasterCard
0 VISA

[J U.S. funds enclosed
(If ordering from outsid
the U.S. please remit i
U.S. funds drawn on
U.S. bank . Thank you .
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Want more than just another pretty face? Send the card.
Or call 1·800·627·8700.
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T1m eframe · D W1thm th e next month

D Within three months

D W1thm s1x months

Quantity·
2. What type of configuration are you mterested m?
D Rack-mount workstation D Be nch top workstat1o n D Tower system 0 Cards---- - - - -- - - - - - -- - - -- - - - --

3 Wh 1c h processor do you reqUire m your system?
D 286-based system s D 386-based systems D 486 based systems D O t h e r - - - - - - -- -- - - - - - -- - - -- - - -- -

4 What operating system would you use?-- -- - - - - -- - - - - - -- - - - 5. How many expa ns1 on slots do you need? _ _ __ _
b Do you need ass1stance developmg spec1ficat1ons?

D YES

D NO

7 What spec 1ficat1ons are most important to your application?
D Mean T1me Between Fa ilures D Mean T1me To Repa1r D Heat----

D Dust ________ D Shock ________ D Other ______

R What type of custom co nfiguration do you need? - - - - - - - - - -- - - - - - - -- - - - - - - -- - - - - - - - - -
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