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After3000Years,
ume Soit Fonts

roveThePerfect

Business Tool.

Now, The Creative Business Tool-
Qume Soft Fonts

3000 years after the Phoenicians
perfected their alphabet, Qume, is the
only company with a complete offering
of soft fonts. Available for most laser
printers and major application software
packages—all licensed from leading
type designers like CompuGraphic®
International Typeface Corporation, and
Linotype—Qume fonts are the
originals!

In business, writing correspondence
and keeping records with a minimum
of fuss has always been a top priority—
even during the time of the Phoeni-
cians. Those ancient traders and mer-
chants developed the first written
alphabet using symbols to represent
sounds made during speech—the
beginning of the perfect business tool.

Today, Qume's full family of down-
loadable soft fonts add creativity to the
power of the alphabet. For PostScript®
printers and typesetters, Qume Adobe
PostScript Typefaces are available in

both Macintosh™ and IBM® formats.
Qume Office Series Typefaces are
designed for use with Hewlett-Packard
LaserJet Plus™ Series Printers. And for
the Ventura Publisher™ user, there’s
Qume Professional Series Typefaces.
Why limit your creativity just to resident
fonts?

For the authorized Qume supplies
dealer nearest you, call 800 54-FONTS.
And don't forget to ask for the Qume
Full Family of Downloadable Soft
Fonts brochure. When you expand your
desktop publishing application software
with Qume soft fonts, the alphabet will
never be the same! Sorry, Phoenician is
not available.

DAVID BUNNELL

on the main contenders and pro-
duce another, even better
interface.

An interface is not just win-
dows management, after all. It
determines how the user deals
with the software and hardware,
with networks and data connec-
tions—with everything that
gives the system its intrinsic
value. The interface creates the
user’s environment. It's the host
of the party.

And the dynamo behind the
original Macintosh, Steve Jobs,
may surprise us again. The man
who revolutionized the personal
computer has started a little
company called NeXT. He'’s busy
creating another wonderful new
interface, which will sit on top of
UNIX. This very powerful oper-
ating system features true multi-
tasking capabilities.

Apple’s own operating system,
of course, does not have multi-
tasking. That is its real, ac-
knowledged weakness.

So as IBM vies with Apple
and attempts to add multitask-
ing to its OS/2 operating sys-
tem—while trying to build in a
friendly and consistent user in-
terface—Steve Jobs is creating
something that far surpasses his
earlier creation.

By the time OS/2 catches up
to the Macintosh front end, the
whole interface rivalry may be
eclipsed by a new kind of rela-
tionship with UNIX. This devel-
opment will ultimately be in
personal computer users’ best
interest, because UNIX has the
ability to link Macs, IBMs, and
workstations everyvwhere. It
could become the standard oper-
ating system that unites all sys-
tems. Wouldn't it be great if
all of us could go to the same
party? @

Qume®

© 1988, Qume Corporation. ptis a regi k of Adobe Sy d

Circle 13 on reader service card
30 PC WORLD APRIL 1988




















http:ONLY$6.65







" The new standard for
h1gh performance STATISTICAL SOFI‘WARE

= e F—y
Vi T i A wrhm
T )
T - S -]
[} o nas o
0w e
ET -
I Vhn Dew
oo Thow e
HE- T
HH i b
H rrea——
I tda B
How® =
S Fr
P P e
- D
wiow B
S wm mw  an
Uowom ONm R
i ]

Doy Var. ! Beseerl] Nltigle 1 g ] T Bl
o

Neber o usst W adjeeted ¥ mer e L

2 i >
P Dy ;
(gt oo el S
ST TR T e £
o s o Sotem
Siomm R w EmioEm
o s R

o -
T i - L
=

L), K-y 1)

sssagazzes|y
EELET TR
ELEE]

ZORE
ZEIISEER
T¥IIY

UFRSEG
ER2SNNE
B

[y
K- bttt

@ 1.1 van

Carvelatione rir.4)
OEs « b
N

o 1o e B BRSCLN Bitel 4
s o [ B2 b e it e

TR e T
D Mo
a o om

Boszzakenns
B rromrorer i

COMPLETE STATISTICAL SYSTEM -
- WITH DATA BASE MANAGEMEN T

* A powerful, comprehensive, elegant, and super-fast statistical package for IBM
(PC, AT, PS/2) and compatible computers.

The CSS optimized user Interface with fast hlerarchical menus incorporates
elements of artificial Intelligence; even complex analyses require only a few
keystrokes (batch processing Is also supported).

CSS features comprehensive, state of the art implementations of: Basic statis-
tics, Multi-way frequency tables, Nonparamelric statistics, Exploratory data
analysis with analytical graphs, Multiple regression methods, Time series ana-
lysis with modeling and forecasting (incl. full ARIMA), General ANOVA-
/ANCOVA/MANOVA, Contrast analysis, Discriminant function analysis, Factor
:analysis, Principal components, Multidimensional scaling.

All statistical procedures are integrated with fast data base management an(_i
instant, presentation quality graphics; full support for all mono and- coloy
graphics boards (incl. VGA) and over 100 plotters and printers (incl. the HP and
" Postscript standards).

AND GRAPHICS

All CSS screen output is displayed via customized Scrollsheets'™ (i.e., dy- . —nﬁ
“namic, user controlled, multi-layered tables with cells expandable into pop-up - '

windows); all numbers in a Scrollsheetim can be instantly converted into a va-

riety of presentation quality graphs; contents of different Scrollsheets'm can be  [ur
: - instantly aggregated, combined, compared, plotted, printed, or saved.

The flexibility of the CSS input/output is practically unlimited: CSS offers an
intelligent interface (read/write) to all common file formats (Lotus, Symphony i
dBll, dBlll+, DIF, SYLK,...) and special utilities to easily access data from in- -

CSS data files can be as large as your operating system (DOS) allows.
CSS precision exceeds the standards of all common precision benchmarks.

Technical note: The CSS user interface and all I/O were written in Assembler
and bypass DOS; graphics and data management were written in Assembler
and C; the computational algorithms were written in Assembler and optimized

Fortran.

$495 (plus $5.00 sh/h); 14-day money back guarantee
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"~ 2325 East 13th Street o Tulsa, Ol(lahoma 74104 » (918) 583-4149
ey

. compatible programs; graphics can be saved in files compatible with desktop
publishing programs (Aldus, Ventura).

StatSoft
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Overseas offices: StatSoft of Europe (Hamburg, FRG), phone: 040/4200347, StatSoft UK (London, UK), phone: 07072 71166; Hearne Software (Melbourne, Australia), phone: 613-497-4276
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afford. Contrary to Ms. Getts’
opinion, I believe we have done
that with the Practical 1200SA.

Besides the fact that the arti-
cle gives the wrong price for the
modem (list price is $159, not
$199), it is difficult to reconcile
Ms. Getts’ statement that “the
Hayes Smartmodem 1200 can
take a lickin’—and dish it out to
its no-name competitors” with
the data in the chart on pages
196 and 197. In the signal-to-
noise tests, the Practical 1200SA
equals or betters the perfor-
mance of the Smartmodem 1200,
while in the phase jitter test the
Hayes modem isn't even in the
running with our product’s
performance.

It’s hard to conclude that Ms.
Getts’ misleading statements
were not made intentionally, and
I think you have an obligation
to your readers and to the ma-
ligned manufacturers to publish
a correction.

Michael Seedman

President

Practical Peripherals

Westlake Village, California

Rest easy, my statements were
made intentionally. A Practical
Peripherals spokesperson quoted
the $199 price over the phone
to PC World right before the re-
view went to press. But Mr.
Seedman’s point about the
tnaccuracy of the PC World
Evaluation caption is well
taken—if readers look only at
the simulator tests, they’ll find
that the Practical 1200SA and
the Hayes Smartmodem 1200
performed comparably. How-
ever, benchmarks tell just part
of the story.

My analysis of the Practical
1200SA was based on long-term,
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day-to-day use as well as on test
data. And, as noted in the re-
view, the modem had some dis-
tinct flaws. It had trouble with

a simple dialing string like
<ATDT>, wouldn’t connect to

| some major on-line services like

MCI Mail (despite dozens of
tries), and couldn’t connect to
some electronic bulletin board
systems unless I dialed the
number manually with a phone
and then forced the modem to
pick up the line. In the course of
three months of testing, I en-
countered all of these problems,
and more, with the Practical
12008A. It’s a part of the story
readers shouldn't forget.

—Judy Getts

Stick to Your Clones

Stewart Alsop’s column [“Why
You Shouldn’t Buy 80286 Ma-
chines Anymore,” PCW, De-
cember 1987] is honest and
seems to be based on a solid
framework of careful thought.
For many users, especially cor-
porate ones, his logic is sound.
Nevertheless, I can think of
many reasons why an 80286-
based machine is precisely the
computer many users should
buy.

Buy an inexpensive clone be-
fore cheap chips vanish from the
pipeline, and use it either with
DOS or 0S/2. Don’t worry about
the future, because your up-
grade options are numerous. In-
tel’s rumored 80388, basically an
80386 that plugs into the 80286’s
socket, is a clone owner’s dream,
but it makes so much sense that
there’s a chance Intel won't go
through with it. You could also
swap your 286 motherboard for a
386 one and continue using the
same drives, display, and other
peripherals, or you could buy a

386 add-in card that plugs into
one of your computer’s slots and
takes over for the 286.

The important thing is to buy
a cheap clone now and upgrade
later when prices are certain to
be lower. If computer costs con-
tinue their sharp decline, you
may even be able to buy a 286
machine now and a 386 later,
both for the price of a 386 now.

Robert J. Spear

Accokeek, Maryland

A Momentary Lapse

Robert Luhn’s report on the
Hauppauge 386 Motherboard
[The Upgrade Path, PCW, No-
vember 1987] was worth my sub-
seription price many times over.
It is a wonderful product and the
ideal solution to my computer’s
growing pains.

I purchased Quarterdeck’s
Desquiew along with its ex-
panded memory manager
QEMM-386 on the strength of
another PC World article
[“Multitasking Now!” PCW, De-
cember 1987] by Craig Stinson. [
thought both Mr. Luhn and M.
Stinson would be interested to
know that the Hauppauge sys-
tem crashes when used with
QEMM. After talking to Haup-
pauge and Quarterdeck, I am
convinced that both companies
would like to solve the problem,
but getting them to talk to each
other isn't easy.

Ron Lockhart

New York, New York

Calls to Hauppauge and Quar-
terdeck revealed an incompati-
bility between QEMM and the
Hauppauge keyboard controller
BIOS. According to Hauppauge’s
Ken Plotkin, the company has
(continues) ‘
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New dimensions in Bible study.

We're celebrating over 5 years
of market leadership! Version
4.0 of THE WORD processor
includes the complete text of
the KJV or NIV Bible for just
$199.95. Our software searches

' forany word or text string.
You can even create indexes

on concepts and build your own
library of research material.

Our new INSTANT ACCESS'
add-on product for just $49.95
finds any word instantly! And our
family of products is still growing
with topical cross references and
personal commentary to annotate
your Bible, and Greek and
Hebrew transliterators which
include Strong's Concordance.

Bible Research Systems  (512) 251-7541
2013 Wells Branch Parkway, #304, Austin, Texas 78728

Posmge extra. For IBM, MSDOS, Macintosh. Some programs also for Apple II, C64, TRS80, CPM.

Circle 20 on reader service card

HYUNDAF'S NEW

OFF-ROAD VEHICLE

It uses no gas. And will drive you wild with | $9%*
delight. It’s the new Hyundai Super-16T. A ‘

fast, powerful, affordable XT-compatible built
to go the distance.

It comes fully-equipped. And even
includes easy-to-use word processing, spread-
sheet, database, spellchecker and communi-
cations software. What's more, it’s backed M o
by an 18-month warranty. But, best of all,
Hyundai’s new off-road vehicle is dirt
cheap. Just $999*

Test drive the Super-16T or one of Hyundai's other excit-
ing off-road vehicles today. For the Hyundai dealer nearest you, call
1-800-544-7808 ext. 122.

/ HYUNDAI

“Suggested retail price/single Hoppy disk drive model, © 1988 Hyundai Electronics America. XT is a trademark of IBM.

Circle 78 on reader service card
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corrected this problem in revi-
sion 1.3 of its keyboard con-
troller, which it offers to 386
Motherboard owners free of
charge. —Ed.

Missing Megabytes

I read with interest your remov-
able media review [“Removable
Resources,” PCW, December
1987].but was sorry to find that
it didn’t include the system that
beats all others hands down,
Tandon’s Personal Data Pac. The
PDP is a 30MB hard disk that
you can remove from its recepta-
cle and lock away or pass along
to a co-worker whose computer
is equipped with a PDP recepta-
cle. Tandon’s PAC-286 is an
80286-based computer with a
built-in PDP receptacle, and an
external PDP system for com-
patibles is on the way. I'd really
like to see how it fares against
other removables.

Todd J. Peloquin

Salem, Oregon

With new products being re-
leased constantly, worthy items
often appear just a little too late
to be included in a particular
review. For a close look at Tan-
don’s PAC-286, check The Hard-
ware Shelf in upcoming issues
of PC World. Also, see David
Bunnell’s comments on the PDP
in his column in the March
issue. —Ed.

More Than Dumb Luck

I can’t accept your description of
Autodesk’s success in the CAD
market as “lucky” [“Autodesk’s
Lucky Strike,” PCW, December
1987].

(continues)
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[ In1981, I paid $7500 for an-
other manufacturer’s CP/M

TO i nC Fea Se Compa.ny pm fi LS.’ CAD package and invested an
SC I‘ee n you F Se C u F] ty Op e Fa tlon ) | additional $7500 in the equip-

| ment on which to run it. Within
a year, the manufacturer decided
1BM to abandon CP/M in favor of
DOS and ceased to offer even
_ minimal support. It almost put
SCROLLING DISPLAY +» THJ 12:23 62/11/88 ‘ me out of business.
ES = 1 PRIORITY = 15 [ studied Autodesk for several
e Maat Tl st sl skt mEeTH years before finally risking an
| ST e YT LOSY. 1D, cHRD: D00k 58 ! investment in AutoCAD; I
needed to be sure I wouldn’t be
left an orphan again. I'm still
with Autodesk due to its magnif-
| icent product support. Had that
other CAD manufacturer not

COMMARD (AL, RS R, 0P, CL) ¢ : DER) : MESSAGE: . .
RESPONSE « ' hemin o monen) dumped its customer base, it

could have been the CAD leader,
and “lucky” Autodesk would still
be back in the pack.
Autodesk isn't lucky, just
St o s = good.

) ) . . Walter E. Wallis

You know computers. You have security needs. Put them together with a - .
CASI-RUSCO computer-based access management system and you can Wallis Engineering
expand your securily capabilities substantially. Palo Alto, California

Why computerize security? Because, Loday, industrial espionage is a
business reality. And computer technology is the best protection against it.

Why CASI-RUSCO? Because you'll have centralized management of your
total security structure. Including capabilities to expand the system as your Precise Terms
company grows. Benefits that 85 of the Fortune 100 companies now enjoy with
CASI-RUSCO.

Call us today and let's discuss it. You're overdue
for a screening.

CASI-RUSCO 552 N.W. 77th Street, Dept. M,
Boca Raton, FL. 33487 800-556-1234, ext. 67.
In CA 800-441-2345, ext. 67.

|
|
1 # 'FF2" TO SUSPEND, 'ENTER'/'SEND’ TO RESPOND, 'PF1' FOR PRIMARY (AFTER SUSPEND).
|

In his review of IBM's PS/2
Model 80 [“A Model for the '80s,”
PCW, December 1987], Senior
Editor Eric Knorr gives exam-
ples of “ergonomic” hardware
and software features. Expan-

sl

o 1 > e W, ', ‘op [tsy
The Future Belongs To Those Who Can See It: P ——

£ 1988 CASI-RUSCO, Al ights reserved. COMPANY B sion board thumbscrews, edge

connectors instead of pin connec-

Cirele 3 on roader carvies cavd tors, cableless disk drives, and a
system unit cover that you can

. unscrew with a quarter are all
Get In on the PC Market Actlon touted as ergonomic achieve-
ments, and Mr. Knorr calls the
system configuration display pro-
gram on IBM’s Reference Disk-
ette an “ergonomic triumph.”

Yo-page gems provide a cost-effective way to To all of this I say, so what! Big
reach over 400,000 PC World readers. Place deal! -

! To me, ergonomics is the art
your ad Wlth Carol Watson at 800/435-7766 of designing things in a way that
(800/435-7760 in California). |

Your PC World Action Ad takes you to the
heart of the IBM PC marketplace. These

improves productivity, making

(continues)
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RICHARD LANDRY

expertise needed to understand
‘ the wide range of choices avail-
able in network applications. One
possible result? All those users
who first got stuck with dBASE
when a flat-file manager would
have done the job may once again
find themselves slogging through

inappropriately complex
applications.

The situation is even worse for
small businesses, which individu-

ally lack the purchasing power to

command the advice, training,

more downtime and less
productivity.

It's the classic situation de-
scribed by noted technology au-
thor and PBS commentator
James Burke in this month's “An-
other Angle” (p. 278): Knowl-
edge is power. PC users first got
powerful because they under-
stood the potential of the new
machines better than MIS did.
Users will stay powerful only by
understanding the technology
well enough to insist on those

pulse is not much different than
the one that inspired this maga-
zine more than five years ago.
The difference is that now users
find themselves defending their
purchase authority rather than
trying to attain it. Surveys con-
ducted by International Data
Corporation and other research
organizations show that in recent
vears control over PC purchases
has devolved upon middle man-
agement and end users, with
MIS departments confined to

and support that big businesses products that best suit their testing and approving the short

lists of hardware and software

that they can afford to support.
MIS may chalk out the playing

field, but end users choose their
own bats and gloves.

needs.

That's what PC World’s new
format is really all about: putting ‘
the knowledge to make smart
purchase decisions in the hands

get from vendors and resellers.
Left to puzzle out the complex-
ities of the new technology on

their own, they may find them-

selves choosing solutions that of-

For several months we've been
quietly gearing up to help you
meet the challenge the new tech-

of the people who have to live
with those decisions. That im-

fer too snug a fit to accommodate

future growth, or they may sink
into a technology mire where

nology poses. We've added col-
(continies)

more complex systems yield only

\
o NeW
S SOFTWARE THAT

SCHEDULES

EVERY EMPLOYEE

IN SECONDS!

INTRODUCTORY
isting screws. Cable

OFFER ? passes through fas-

o teners preventing re-

& moval. Cable is then
locked. When ordering
multiples, specify locks
keyed differently or
alike. Installs in 10 min.
Over 80 college installa-
tions

Prevent Computer Theft!

Kablit
Systems

ny o
| T

Unique Kablit fasteners
attach to equipment
without drilling, using ex-

Heavy duty

10’ steel cable
secures computer,
other equipment,
up to 6 units

For Businesses With:

+ Multiple shifts

+ Multiple locations

* Multiple departments

+ Multiple work rotations

* Multiple work assignments

+ Multiple employee
preferences

WHO WORKS WHEN is an
employvee scheduling svstem
that matches work load with
employvee scheduling

Regularly $895 per copy,
order vours today for $449.
It comes complete with
documentation. tutorial.
online help, and a 30 day
money back guarantec.

Kablit works with: eComputers
ePrinters  ®Disk Drives @ Typewriters ®Stereos
eMonitors eLab Equip eTelevisions eOther

) )
NEWPORT e

To place vour order
contact:

o % g
% &

e (oS Mg ||| Exausie
WHO WORKS WHEN S ' & roprietary compo-
prepares schedules from 2O. Box 3705 = nents \prevent removal

of mounting screws.

$54.95 postage paid. Quantity pricing also
(Pat. Pend.)

avail. for schools, institutions, businesses, etc
Send P.O. Money back if returned in 30 days

SECURE-IT III(. 10 Center Square * E. Longmeadow, MA 01028

800-451-7592 E

1 day to 6 weeks. Make
changes and reschedule as
vou go. It's that quick and
simple. Let us prove it.

Bellevae, \WA 98004
(206) 451-0537 ——

1-800-782-1233
FOR IBM PC/XT, PC/AT, PS/2 and compatibles.

Circle 9 on reader service card

413-525-7039 [
Dealer Inquiries Invited @

Circle 31 onreaderservice card
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Now there’s a smart way to
connect more than one printer

Forget those dumb A/B boxes and You just add a simple code to
those expensive switching devices.  your program or printer setup string.

Now you can connect up to six Or, select a printer from a pop-up
parallel printers to your computer window utility that's included.
and let your programs do the switch- SmartPrint recognizes the code
ing intelligently for only $119. and makes the switch.

SmartPrint automatically sends So, call now and use your Visa,
your output to the correct printer. MasterCard or AmerEx.
It's smart!

= e lf

-

1-800-368-7737

(Anywhere in the United States or Canada)

<

SmartPrint -
The Intelligent Printer Switch B% m
, Dresselhaus

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

Circle 56 on reader service card

New! 80286 Based
Tandy 1000 TX

TANDY
America’s #1 Compatibles!

6"‘“ TANDY 1000 SX 42
with Seagate g

e ik
"MADN\§

1 MB Tandy " 4000

save $360 or MORE

SAVE
20-40%

OFF LISTONALL TANDY
AND RS EQUIPMENT

e
$1000
OB MORE

* ready' Fealures 35" disk orive,
10pr0cess0r and a last 16
4255000

OV 1 Memant €

+» TANDY LAPTOP: Save S400 or More!

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

+ Save 0On All Radio Shack Products!
CALL FOR LATEST PRICES!

CALL TOLL FREE
FOR ORDERS:

1-800-447-4225
FOR COL0RADO 3 GREAT WESTERN

RESIDENTS AND
INFORMATION
ELECTRONICS
232 MAIN ST « MONTROSE, CO 81401 » HOURS 9:5 MST, M-F

You wtll be pleased wtth our courteous
efrscvent servace  and with b i
that we WILL NOT be unds

CALL [303) 249.910¢

Circle 122 on reader service card
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umnists like Stewart Alsop, Will
Zachmann, and Robert Carr to
help you scope out the computing
scene. Our Consumer Watch de-
partment supports the philoso-
phy that users have a right to
reliable products backed by fair
service agreements. The Up-
grade Path shows you how to
make smart, targeted purchases
to increase the effectiveness of
existing equipment. We've ex-
panded our review coverage and
augmented our user-oriented
evaluations with unbiased test
results from National Software
Testing Laboratories. We con-
clude each review with a strong
recommendation for or against
purchasing the product under
consideration, and beginning
with this issue we lay our eval-
uative skills on the line with
“Best Buy” recommendations for
those products that set price/
performance standards.

Vendors don’t necessarily like
it when we recommend another
product instead of their own.
They may not see the same value
you do in an upgrade that offers
90 percent of the functionality of
new equipment for a third the
price. That’s where their inter-
ests meet yours head-on. Today,
just as five years ago, you can
count on PC World to give you
the tools to face the technology
onslaught and come out on top.

As always, I'm interested in
your opinions on these or any
other subjects. Write to me at
PC World, 501 Second St., San
Francisco, CA 94107, or send an
MCI message to Richard
Landry/301-3685. @
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ON IBM

IBM’s “new generation” of
personal computers and new
operating system would lead to
a radically new generation of
software that would provide a
powerful incentive for buying

| from Big Blue. Never mind that

Microsoft Windows, first intro-
duced in 1985, is where the ac-
tion is in exciting new software.
Never mind that most of that ex-
citing new software will have
been running under Microsoft
Windouws 2.0 or Windows/386 on
compatible systems from many
other vendors as well as IBM
long before it runs on PS/2s un-
der 0S/2.

Which is not to say, however,
that PS/2 will not be important
or that its impact on the indus-
try will be insignificant. Even
subtracting out the mythology
that still tends to surround the
PS/2, the reality amounts to a
crucial influence on the industry.
In fact, IBM's PS/2 has already
had an enormous impact that
is of great benefit to users,
whether they buy IBM or not.

By far the most important as-
pect of the PS/2 is that it con-
stitutes an endorsement by the
world’s largest and most power-
ful computer vendor both of the
graphic user interface generally
and of Microsoft Windows as
adapted in the OS/2 Presentation
Manager (as well as in Windows
2.0 and Windouws/386). By build-
ing what in fact are very good
graphies machines for the office,
IBM has added enormous mo-
mentum to the trend toward
graphics workstations in the
workplace.

The resolution and funetion of
the IBM VGA (Video Graphies
Array) resoundingly raised the
mark for all competitors selling
personal computers. By offering
graphics good enough for wide-
spread office use, IBM forced

72 PC WORLD APRIL 1988

competitors to scramble to meet
(and in many cases exceed) the
VGA's new graphics capabilities.
As is always the case when
competition among vendors in-
tensifies, users are unquestion-
ably the winners. The relentless
quest for new displays, graphics
adapters, scanners, digitizers,
cursor control devices, and
graphics tablets and for more so-
phisticated software of all sorts
to make use of them gives users
more and more capable options
at lower and lower prices.
Likewise, IBM's promise to
build communications and data
base capabilities into its propri-
etary 0S/2 Extended Edition
has similarly driven other ven-
dors to match or exceed IBM's
offerings. In the long run,
whether users buy 0S/2 Ex-
tended Idition or get their com-
munications capabilities from
vendors like 3Com, Novell, Tops,
or DCA, or their relational data
base software from vendors like
Ashton-Tate, Ansa, Microrim, or
even Borland or Lotus, they will
get more for less as a result of
the intensified competition.
Much as IBM would like to
regain lost market share along
with the effective control its
dominant position in mainframe
computers once gave it, the in-
herently standardized environ-
ment of personal computers
and other microprocessor-based
systems gives even small com-
petitors a chance at winning.
IBM's renewed aggressiveness
stimulates equally aggressive
countermoves from competitors.
We, the users, benefit.

Many Happy Returns

To our good fortune, we can rest
assured that IBM will continue
to raise the ante by introducing

new and improved products.
The key to future developments
lies in the Micro Channel Archi-
tecture (MCA). While it doesn’t
really provide huge performance
gains over the earlier AT bus,
the MCA certainly does provide
a tighter, more complete bus
design that will make it possible
to build some interesting and
useful systems. Its multimaster-
ing capabilities, if not in the cur-
rent implementations then in
later ones, can certainly be used
by more intelligent peripherals
controllers.

Smart disk or communications
controllers linked to OS/2 Ex-
tended Edition over the Micro
Channel, for example, could pro-
vide very high levels of interac-
tion with the main processor.
Smart network cards with sub-
stantial local memory and pow-
erful processors could handle
multiple network sessions as
well as bulk data transfers or
off-line communications in the
background.

Even more promising, the
MCA would make it possible to
build a very smart disk control-
ler that is, in effect, at least a
low-level data base machine.
This controller would provide a
much higher-level interface than
the cylinder/track/sector ad-
dressing of a standard personal
computer disk controller. Con-
ceivably, such a controller might
be a high-level SQL server re-
sponding to data base queries
from the main system
microprocessor.

Alternatively, a fast Win-
chester disk drive might be
combined with a smart control-
(continues)
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FROM
CREATION

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

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

courier or fax. Or maybe send a floppy disk.

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

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

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

COMMUNICATION

western union

Easylink

et A A AN BN S

o

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

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

Fast revisions— without rekeying

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

eliminating the need to rekey data.

More than just computer
communications

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

IFYOUCREATEITONA PC
SENDITONA PC

WITH EASYLINK

© 1988 Western Union Corporation

Circle 19 on reader service card

mainframe. And communicate between
offices or businesses.

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

Western Union—a leader
in electronic communication

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

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

1-800-247-1373, ext. 7224

YES, tell me more

Show me how EasyLink can turn my company's
PCs into an efficient, economical new way to
communicate.

Name

Title

(please print)

|

|

|

|

Company l
Bus. Address l
|

|

|

l

City/State/Zip
Bus. Phone ( )

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

Orcall: 1-800-247-1373, ext. 7224
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PRODUCT OUTLOOK

Cache 20386, which run at
16 and 20 MHz respec-
tively and boast custom-
ized features that turbo-
charge every stage of
processing.

Speed improvements
start with the dual AT-
bus architecture. ALR’s
Flex Bus provides a di-
rect link between the
CPU and 32-bit, 80-
nanosecond (ns) dynamie
RAM, independent of the
bus’s AT-compatible in-
put/output channel. This
arrangement permits

memory calls at processor

speed, without sacrificing
compatibility with the
large installed base of 8-
MHz enhancement
boards.

In addition, like Com-
paq Computer’s latest
80386 desktops, the ALR
FlexCache 386s exploit
the Intel 82385 cache
memory controller with
32K of 35ns high-speed
static RAM. By holding
frequently used data in
the cache, the ALR ma-
chines reduce the need for
the CPU to address main
memory, eliminating CPU
wait states 95 percent of
the time.

ALR claims that the
combination of these two
features increases pro-
cessing speed 50 percent
over 386s not similarly
equipped. Both machines
also support an Intel
80387 coprocessor.

Moreover, the high-
powered processor won't
have to wait for input/out-
put functions to catch up.
ALR'’s architecture moves
BIOS and EGA functions
into 32-bit memory to
speed up routines. It also
features extremely quick
hard disks; even the
smallest has 30ms access
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HP’s Deskijet brings letter quality text and full-page 300-dpi graphics to
your desktop for $995, half the price of the cheapest laser.

and a 1:1 interleave hard
disk controller with an ef-
fective data transfer rate
of 650 kilobits per second.
ALR offers 66MB and
100MB hard drives on its
FlexCache 16386 and
100MB, 150MB, and
300MB drives on its Flex-
Cache 20386. In addition,
ALR’s 150MB and 300MB
hard disk models are
equipped with an ESDI
controller with 16K worth
of data buffering, to re-
duce disk access time to
23ms and boost through-
put to a scorching 779
kilobits per second.

Particularly well suited
for use as network file
servers or CAD worksta-
tions, or to process very
large data bases or work-
sheets, the FlexCache
desktops come with IMB
of 32-bit RAM expandable
to 2MB on the system
board and to 10MB with
memory cards. Both ma-
chines offer two 32-bit
FlexCache memory slots,
as well as four 8/16-bit and
two 8-bit slots. Also stan-
dard is a 1.2MB 5%-inch
floppy drive and simulta-
neous support for an op-
tional 1.44MB 3%-inch
drive. Neither monitor
nor video controller is
included.

The base price of a
16386 with a 66MB hard
drive and 200-watt pow-
er supply is $4690. The
20386 with a 100MB hard
drive and 220-watt power
supply sells for $6490. Ad-
vanced Logic Research,
10 Chrysler, Irvine, CA
92718; T14/581-6770.

HP DeskJet
Leader of
the Jet Set

While laser printer
prices have been falling
fast, most customers still
find it hard to justify a
laser except as a shared
resource. But thanks to
Hewlett-Packard, you
may no longer be forced
to stand in line for letter
quality text and full-page
graphics. HP’s 300-dot-
per-inch ink jet printer
brings those capabili-
ties to your desktop for
$995—half the price of
the cheapest laser.
Actually, that pricing
pits the DeskJet against

18- or 24-wire dot-matrix
printers selling for $700
to $1100. For a few dollars
more or less, the 80-col-
umn DesklJet can print
drafts as fast as dot ma-
trix devices (240 cps). It
also can produce letter
quality compositions
faster (120 vs. 80 cps) and
at higher resolution (300-
by-300 vs. 180-by-360 dpi).
Its quiet 44db demeanor
and small footprint (17.3
by 14.8 inches) are likely
to gain new ground on the
desktop for nonimpact
technology.

A revamped ink for-
mulation in HP’s patented
printhead/ink cartridge
lets the DesklJet print on
plain paper. But the Desk-
Jet has 50 ink nozzles,
compared to 12 on the
company’s ThinkJet and
QuietJet printers, and a
small cap/wiper that pre-
vents clogging. The $18.95
DeskJet printhead/ink
cartridge can print 1100
draft pages—two to three
times as many as the
ThinkJet—or 450 letter
quality pages before run-
ning dry.

The DeskJet ships with
Courier, Courier Bold,
and Courier Compressed
fonts. Twelve optional
fonts are available in a va-
riety of typefaces, sizes,
and styles in twelve car-
tridges with various com-
binations of at least four
of the fonts on each. Font
cartridges sell for $75 to
$125. A downloadable font
with universal character
sets is available for $95.

While the DeskJet can
print a full page of graph-
ics without memory, dif-
ferent amounts of memory
must be added for soft-
font selections at $150 for
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Our service and

O 312" format available from us. Specify
when ordering.

@ package includes both 5/s” and 31/2"
disks.

R 31/2" format available from manufacturer
by request. Call us for details.
CP—copy-protected; NCP—not copy-protected.

SOFTWARE

We only carry the latest versions of products.
Version numbers in our ads are current at press
time.

Alpha Software ... NCP
OKeyworks 3.0 (macros) . ............. $59.

OAdvanced Keyworks 1.0 .. ........... 175.

DAlpha/three 1.1 (dB3 file compatible) . . . . 219.
American Small Business Computers

ODesignCAD3.O(NCP). .. ............ 169.

[Design CAD3D3O(NCP). . ... .. 169.
Application Techniques ... NCP

BIPIZBZZ 2.0 ;i i iesne s i e e e vnn s 45,
Ashton-Tate ... NCP

®dBase lll Plus 1.1 (the standard) ... ... .. call

®Rapidfile 1.2 ...................... 229.

EMultiMate Advantage I11.0 ........... 299,
Best Programs ... NCP

OPC/TaxCut (for 1987 taxes). . . .. ........ 45.
Bible Research ... NCP

OTHE WORD 4.0 (specify KUVorNIV) . ... 159.
Bloc Development ... NCP

OFormTool3.0. ... 59.
Borland International ... NCP

OSidekick 1.5, . .. ... 57.

OTurboBASIC1.1 ... ... ... ... 67.

OTurboC1.5. ... ... 67.

OMrbo Paseal 4.0 c:xvssmas s ncenass 67.

OSuperkey 1.1. ... .....iiiiiennn. 67.

OReflex1.1 . ... ... ........ 99.

OEureka1.0..........oovviininn.. 109.

EQuattro 1.0 w/SQZ!Plus 1.0. . ......... 129,

@Paradox 2.0 (easy-to-use database). . . . . . call
Breakthrough ... NCP

OTimeline 2.0 (project management) . . . . . 289.
Broderbund ... CP

OPrint Shop (banners, signs, etc.) . ... .... 35.

OPrint Shop Companion (tools for Print Shop) 33.

OMemory Mate 1.ONCP). .. ............ 45,
Chipsoft ... NCP

HTurboTax Personal/1040 501........... 45,

HTally Ho 1.01 (financial calculator) . . . . . .. 32.
Computer Associates ... NCP

@SuperCalc41.1 ................... 299.
Crosstalk Communications ... NCP

OCrosstalk XVI3.61................... 95.

OCrosstalk MK.41.0 ................. 129.
Dac Software ... NCP

ODac-Easy Payroll2.0................. 45.

ODac-Easy Light1.0 .................. 45,

UDac-Easy Accounting2.0 ............. 59.

ODac-Easy BonusPak2.0............. 109.

PC Connection
Software Special
through April 30, 1988

Broderbund ... CP
COWhere in Europe is Carmen Sandiego?

Carmen strikes again! A sequel to the
award-winning Where in the World is
Carmen Sandiego?

¢ Chase Carmen and her new gang of
thieves around all 34 countries in Europe
as they try to steal national treasures

¢ Includes the Rand McNally Concise
Atlas of Europe to aid you in your search

¢ Working with on-screen clues as well as
your own knowledge of European
geography, history and culture, you must
discover the hiding place and identity of
each culprit

* Includes 16 crooks, 34 cities, 102
treasures and almost 1000 clues, which
are all reshuffled each game

For PC, XT, AT (regs. graphics brd.) .. $29

Digital Research ...
OGemDrawPlus3.0 . ................ 189.
DGem Desktop Publisher1.0. ... ....... 259.
Executive Systems ... NCP
OXTREE2.0(DOSshell). ............... 45,
OXTREEPO1.0 ..., 69.
5th Generation ... NCP
(OFastback Plus 101 - ccisiiwnnsssmvns 99.
Funk Software ... NCP
OSideways3.21 . .................. .. 42,
@Noteworthy 1.0 ... ..o 49,
Binword1.0. ..., 59.
®Worksheet Utlities 1.0 . .. ............. 59.
Generic Software ... NCP
OGenericCADD3.0 .................. 69.
CIDGt Plot s s ww v s mssmesnmsnmiamiswnss 35.
DAuto Dimensioning .. ................ 35.
ODrafting Enhancements. . . ............ 35.

@Editor's Choice Pack (includes Generic CADD

& four enhancement programs) . . . . . . .. 159.
Harvard Associates ... NCP
PCLOGOZ . oo v i oo o ioimmr o m s o 89.
Hayes ... NCP
OSmartcomI13.0..................... 89.
Hilgraeve Software ... NCP
OHyperACCESS3.2 .. ... ............. 89.
Individual Software ... NCP
@Directory Assistance 1.0 . .. ........... 33.
DOProfessor DOS (with Smartguide). . . . . . .. 33.
OlypingInstrictor 1. . o oo s s swssmeawass 26.
Javelin Software ... NCP
OdavelinPlus2.01 . .................. 159.
Lifetree ... NCP
OVolkswriter Deluxe Plus1.0. .. .......... 69.
@TotalWord1.0 ..................... 259.

MacroPac International ... NCP
101 Macros for:

1-2-3  dBASE IllPlus  Excel ... each $42.
Micro Education (MECA) ... CP
OManaging Your Money4.0 ............ 129.
MicroPro ... NCP
OWordStar Professional Release 4.0 . . . . . . 259.

COWordStar 2000 Plus Release 3 (personal ed.)199.

Microrim ... NCP

®R:BASE for DOS (w/SQL interface) . . . . .. 449,

OdBGraphics1.0. ... ...t 199.
Microsoft ... NCP

OLearning DOS (for any version) .. ........ 35.

OWINdows 2.08! . . & s swsammss o s s o s s s o 69.

EBWorks 1.0, . ... ..o 129.
Bookshelf 1.0 (CD-ROM). . . . .......... 199.
Bookshelf 1.0 w/Amdek Laser Drive . . . . . 799.

[CAy (ol o N ——— T 249,

@Chart3.0. ... ... 259.

®Excel 2.0 (requires 80286/80386 CPU) . .. 319.
LANGUAGES

OQuickBASIC4.0 .................... 69.

DQuickC1.0 ... ... 69.

HMacro Assembler5.0................. 99.

BC COomMPIBrSi0.. s o« s st sosmms o iva 299.
Migent ... NCP

®Ability Plus 1.0 .. ........... .o 149,
Monogram ... NCP

ODollars&Sense3.1 . ................ 105.

Nantucket Software ... NCP
®Clipper (Summer '87, dB3 Plus compiler) . 399.

New England Software ... NCP
®Graph-inthe-Box Release 2 . ........... 75:
Nolo Press ... NCP
BWillMaker1.0....................... 35.
North Edge Software ... NCP
OTimeslips3.2. .. ..........oovvn.. 119.
Paperback Software ... NCP
OVP-Planner 1.37 (1-2-3 vers. 1A compat.) .. 54
OVP-PlannerPlus20 .................. 95.
OVP-nfotd. ... o 65.
DOVP-Expert 1.2 (expertsystem). . ......... 65.
Paul Mace ... NCP
OH/Test-H/Format 2.0 (hard-disk tools). . . . . . 49.
OGRASP3.02 ..........civieiiin.n. 55.
OMace Utilities 4.1 (DOS utilities) . . . . .. .. .. 59.
Personics ... NCP
BSmartNotes 2.0 (Post-It-like notes) . . . . . . .. 49,
HSeeMOBE 1:0 5 v 0 n s 505 5 wom s 0w s i i ¥ 500 49,
B@BASE 1.0; - 500 5 msimi 5 s o0s 8 s s aim 84 119.

Quarterdeck ... NCP
ODESQView 2.01 (operating environment). . . 79

OExpanded Memory Manager4.0 .. ... ... 39.
Revolution Software ... NCP

@CruiseControl3.02 .................. 39.
Simon & Schuster ... NCP

OTypingTutor IV . ..o 33.

HWebster's New World Combo 1.0 . ....... 59.

HEWebster's New World Prof. Thesaurus 1.0. . 79
Softlogic Solutions ... NCP

R Software Carousel 2.0 (everything resident) 45,

HEDisk Optimizer3.0 . .................. 45.

For IBM Personal Computers exclusively.
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Software Publishing ... NCP
RPFS:First Publisher1.0. . ............. $59.
IPFS:FirstChoice2.0. ................. 89.

[#PFS:Professional Write 1.03. . . .. .. ..... 119.

=PFS:Professional File 1.01. . . ... ....... 149.

®Harvard Graphics2.1................ 299.
SoftView ... NCP

HATaxView (for 1987 taxes) . . .. ........... 69.
Springboard ... NCP
NewsroomePro .. ................... 45.
Surpass Software Systems ... NCP

Surpass 1.0 .. ... 297.
Symantec ... NCP

0Q & A 2.0 (database, word processor) . . . . 209.

BQ&AWNte1.0. ... ... 19.
Traveling Software ... NCP

ELAP-LINKPlUS1.0. . ... ... 85.
True BASIC, Inc. ... NCP

OTrueBASIC201. .. .................. 57.

HATrue BASIC Libraries .. ........... each 32.
Turner Hall ... NCP

BSPEllint 1.0, .« o ovcuvvncnmesnssnssans 49,

RSQZ!Plus 1.0 (make 1-2-3 sheets smaller) . . 59.

HNote-It Plus 2.0 (notes on 1-2-3 sheets) . . . . 49.

R4Word 1.0 (add word processing to 1-2-3). . 59.

R4Views 1.0 (add-in for 1-2-3 databases) . . . . 59.
Vericomp ... NCP

@SoftBytes2.0 . ...... ... ... 35.
WordPerfect Corp. ... NCP

®WordPerfect Library 1.1 . .............. 59.
OWordPerfect4.2. .. .. ................ call
WordTech Systems ... NCP
EABXL AT - e s o i memseisire sl 89.
CQuickSilver1.1. . .. ... ... .. ..., 359.
Xerox ... NCP
VenturaPublisher1.1................ 529.
EDUCATIONAL
Barron's ... CP
ComputerSAT ... ... 35.
Blue Lion ... CP (regs. graphics brd.)
[OTicket to London, Paris, or Spain. . . . . . each 25

CIRSVP (etiquette & int'l business protocol) 25:

PC Connection
Hardware Special
through April 30, 1988

Kraft Systems ... 1year

Three-button Joystick

Plus ACCOLADE ... NCP
HHardball

The Boys of Summer are back in Spring
training once again, and we've got just the
combination to get you ready for baseball's
opening day.

* Kraft Premium Joystick with self-centering
or float-free operation; also has an extra
fire button on top of the stick for ease of

$33.

¢ Accolade Hardball includes 3-D graphics
and allows you to pick teams, change
line-ups, as well as control hitting, pitching,

running the bases, and playing the

outfield. Requires graphics board . . . 24.
For PC, XT, AT, XT286. . ... ... both just 49.
Infocom ... NCP

Bureaucracy  Stationfall Lurking Horror

Hollywood Hijinx Hitchhiker's Guide
Leather Goddesses of Phobos. . . . . each 25
ZOTKITNIOQY 2561 4 wnesigms 5 £ 0 5 5 55 5 49.
Microprose ... CP

F-15 Srike Eagle (requires CGA) ... ... ... 22.
Silent Service (requiresCGA) .. ......... 22,
Gunship (requires CGAOrEGA) ... ...... 32.

Microsoft ... CP

OFlight Simulator 2.13 (regs. graphics brd.) . . 35.

Mindscape ... CP (regs. graphics brd.)
ODefenderoftheCrown . .. ... .......... 24.
OBalanceof Power. . .................. 30.

Parlor Software ... CP
[OBridge Parlor (best Bridge simulation) . . . . . 49.

Sierra On-Line ... CP

support leave you j

HARDWARE

Manufacturer's standard limited warranty period
for items shown is listed after each company
name. Some products in their line may have
different warranty periods.

AST Research ...
VOMINE2CISIP, ..« « syswiw oo i w5 san s
SixPakPlus 64k C/S/P

(now upgrades to 576k) . . .. ...........
SixPakPremium 256k C/S/P

(upgrades to 1 Meg or 2 Meg w/Piggyback) 199.
Advantage Premium 512k S/P

(upgrades to 1 Meg or 2 Meg w/Piggyback) 299.
Advantage 2 512k (for PS/2). . . . ........ 309.
RAMpage! 286 512k (upgrades to 2 Meg)  339.
HotShot286 (10MHz) .. ............. 399.
AST Premiumn series boards and RAMpage!
boards support EMS and fully support EEMS.
Amdek ... 1year

732 (PS/2colormonitor) .. ............ 449,
LaserDrive-1 (CD-ROM Drive; 90-day wrty,) 629.

410A (amber monochrome monitor) . . . . . . 159.
Compucable ... 2years

2-Positionswitchbox . ................ 29.
3-Positionswitchbox . ................ 39.
Cuesta ... 1year

Datasaver 400 Watt (backup power unit) 459.
Curtis ... lifetime

ACCESSORIES

Disk Holder DB-1 (holds 50 57/+" disks) . . . . . 8.
PrinterStandPS-1 .. ................. 18.
Universal System StandSS-3 .. ......... 25.
DS-1 Switch Box (controls 2 printers) . . . . . . 33.
CABLES

Smartmodem-to-PC Cable (9feet) . . . ... .. 17.
Printer-to-IBM cable 9feet) . . . .......... 17.
SURGE SUPPRESSORS

Safestrip SP-3 (6 outlets; 1 yearwrty) . . . . .. 21.
Diamond SP-1 (6outlets). . . ............ 32

Ruby (6 outlets; EMV/RF! fitered; 6 ft cord) . . . 59.
Ruby-Plus (w/FAX & modem protection) . . . . 69.
DCA ... 1year

Stone & Assoc. ... NCP (regs. graph. brd.) ®Leisure Suit Larry (requires CGA or EGA). . . 25. Irma 2 (3270 emulation board). . . . ... ... 729.
My Letters, Numbers Words (ages 210 6). . . 27. [®Space Quest (requires CGAorEGA) . . . . .. 33. Irma PS/2 (for Models 50and 60). . . . . . .. 729.
Kids Stuff (ages 2t06) .. .............. 27. @King's Quest lll (requires CGA or EGA) . ... 33. Epson ... 1year
True BASIC, Inc. ... NCP Sphere, Inc. ... NCP All cps speeds listed are for 12 cpi mode
BTNGONOMEY « s 5505 7 3@ 5 5um 5 0585 555 s 32. GATO (submarine simulation, requires CGA) 12. FX-86e printer (80 column, 240cps) . . . . .. call
RAIgebra. . ....... ... ... ... .. ... .. 32. @Falcon (F-16 simulation, regs. graphics brd.) 32. FX-286e (136 column, 240¢cps). . . . ...... call
Sublogic ... NCP LQ-500 (80 column, 180¢cps) .. ......... call
RECREATIONAL Jet 2.1 (requires EGAor CGA). . . . ..... .. 33. LQ-850 printer (80 column, 264.¢cps) . . . . . . call
XOR ... NCP LQ-1050 printer (136 column, 264 cps) . . . . call
Accolade ... CP (reqs. graphics brd.) CNFLChallenge. .. ... 69. LQ-2500 printer(136 column, 324 cps). . . . . call
HHardball (baseball simulation) . . . .. ... ... 24. LX-800 printer (80 column, 180¢cps). . . . . .. call
RMean 18 (great golf game, CGA or EGA) . . . 29. 1 800 l 2 43 808 8 Printer-to-IBM cable (6feet) . ............ 15.
Electronic Arts ... CP (regs. graphics brd.) - E Everex ... 1year
Chessmaster2000. .. ................ 32. 1200 Baud Internal Modem ... ......... 99.
Chuck Yeager's Flight Simulator .. ... .. .. 32, [— PC Connection 2400 Baud Internal Modem . .. ........ 199.
GrandSlam Bridge .................. 45, 6 Mill Street 470W 5th Generation ... 6 months
Hayden Software ... CP i e Marlow, NH 03456 Logical Connection 256k. . . ........... 319.
Sargon Il (requires CGA) ... ........... 15. 603/446-3383 Logical Connection 512k. . . .. ......... 379.
For IBM Personal Computers exclusively.
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mmping for joy.

Hayes ... 2years

Smartmodem 1200. . .. ............. $299.
Smartmodem 1200B (with Smartcom lf). . . 299.
Smartmodem 12008 (no software). . . . . . . 265.
Smartmodem2400 ................. 449,
Smartmodem 24008 (with Smartcom ll). . . 449.
Hercules ... 2 years

ColorCard(CGA) . .. ................ 159.
GraphicsCardPlus. .. ............... 189.
IMSI ... lifetime

Optimouse (includes Dr. Haloll). . . . . . . .. 99.
Intel ... 5years

Inboard 386/PCw/1Meg..............

Inboard 386/AT (req. installation kit) . . . . . .
Inboard Installation Kit (specify computer). .
Aboveboard 286 512k. . ... ...........
Aboveboard PS/286 512k S/P. ... ... ...
AboveBoard 2 @k (for PS/2) ...........
8087 (for IBM-PC&XT) . ..o
8087-2 (for PS/2Models 25&30). . . . . . ..
80287 (for AT&XT286). . ..............
80287-8 (for 8 MHz 80286 machines) . . . . .
80287-10 (for PS/2 Models 508 60) . . . . . ..
80387 (for 16 MHz PS/2 Model 80). . . . . . ..
80387 (for 20 MHz PS/2 Model 80) . . . . . ..
Kensington Microware ... 1year

Printer Muffler 80column) . . . ..........
Masterpiece . .. ......... ...t
MasterpiecePlus. . . .................
key tronic ... 3years

101 Keyboard (enhanced layout) . . . . . . . ..
Kraft ... 1year

Three-button Joystick .. ..............
Microsoft ... lifetime

Mouse with Paintbrush. . .. ............
Mousewith EasyCAD. . ..............
Mouse with Windows and Paintbrush . . . . .
Migent ... 1year

Pocket Modem (1200 baud, incl. software)
MSC Technologies ... lifetime

PC Mouse w/PC Paint+ (serial version) . . . .

PC Mouse w/PC Paint+ (bus version) . . ..
NEC ... 2years

Multisync Il (800 x 560 max. resolution) . . . .

NSI Logic ... 3years

Epic 480 (extended EGA) ... ..........
Smart EGA Plus (supports 800x600res.) . .
Orchid Technologies ... 2 years
TinyTurbo286 ... ..................
PC Turbo 286e w/1 Meg (10MHz) . . . . . ..
RAMquest 2 Meg (for PS/2 models 50/60)
Practical Peripherals ... 5years
Microbuffer Mini (parallel print buffer w/32k)
Microbutfer Inline (par. print buffer w/32k)

1200 Baud Internal Modem (w/ProComm) . .

1200 Baud ExternalModem . . . ... ... ..
2400 Baud Internal Modem (w/ProComm)
2400 Baud ExternalModem . . .. .... ...
Princeton Graphics ... 1year
MAX-12E (amber monochrome monitor). . .
HX-12E (640x 350 max.res.) ..........
Ultrasync (supports CGA, EGA, VGA). . . . .

call

129.
269.

289.
729.

. 693.

Quadram ... 2years

ProSync (with mouse; supports 640x480 &
752x410resolution) . .. .............. $259.
Microfazer Il Print Buffer64k . . .. ... .. .. 249,
UltraVGA. . ... 319.
Toshiba ... 1year

P321SL printer (80 col., 216 cps, w/raclor) 529.
P351SX printer (136 column, 216 cps) . ... 999.
T1000 Laptop (80C88, 6.4 Ibs., 5 hr. battery) call
T1200 Laptop (80C86, 10 MHz, 20 Meg) . . . call
T3100/20 Laptop (80286, 8 MHz, 20 Meg) . . call

Video 7 ... 2years

VEGA Deluxe (supports 640x480) . . . . . . . 229.
VEGA VGA (supports full VGA specs) . . . . . 299.

DRIVES

IOMEGA ... 1year

Bernoulli Il Dual 20 Meg External (5'/4"). . 1849.
DY CamnAge... v . 5w« e s s mie o bos 5w s = 65.
PC4B Card (for PS/2 Model 50/60/80) . . . . 309.
Bernoulli Box 40 Meg w/PC2 card (8") .. 1849.
20 Megcartridge (8”). . ............ ... 82

Bernoull I (single 20 Meg internal). . . . . . . 949.
Mountain Computer ... 1year
40 Meg Internal Tape Drive (XT, AT or PS/2) 379.

40 Meg External Tape Drive (XT or AT) . . .. 479.
40 Meg External Tape Drive w/Power

Supply (XTOrAT) ..o 569.
DriveCard20Meg(80ms) . ........... 479.
Plus Development ... 1year
Hardcard20Meg (49ms). . ........... 579.
Hardcard40Meg(39ms). . ........... 729.
Seagate ... 1year

FREE PCTV® Hard Drive Installation Tape with the
purchase of Seagate drive for the IBM PC

(not for AT). Specify Beta or VHS.

20 Meq Internal Hard Drive (w/Western Digital
controller and cables, 65ms) . ... ....... 309.
40 Meq Internal Hard Drive for AT (40ms) 439.
40 Meq Internal Hard Drive for XT

(w/controller and cables, 40ms). . . .. .. .. 499.
TEAC ... 1year
PC, XT 360k Drive (5'/«" half-height) . . . . . . 99.

720k Drive (3'/2" half-height, specify XT or AT) 99.

Toshiba ... 1year

AT 360k Drive (5% " half-height) . . . ... ... 117.
MEMORY

64k Upgrade Set (150 ns, setof9). . . . .. .. call

256k Upgrade Set (150 ns, setof9). . . . . . . call

256k Upgrade Set (120 ns, setof9). . . . . .. call

1-800/243-3083

PC Connection
6 Mill Street
Marlow, NH 03456
603/446-3383

Y
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DISKS

All disks have a lifetime warranty.
51/a" DS/DD Disks for PC & XT (360k)

FujiMD2D (10 disksperbox) . ... ....... $12.
Sony (10disksperbox) . . .............. 12.
Maxell MD2-DM (10 disks perbox). . . ... .. 13.
Verbatim Datalife (10 disks perbox) .. . . . .. 13.

51/4” DS/High Density Disks for AT (1.2 Meg)
Fuji MD2HD (10 disksperbox) .. ........

Sony (10disksperbox) . . .............. 23.
Maxell MD2-HDM (10 disks perbox) . . . . .. 23.
Verbatim Datalife (10 disks perbox) . . . .. .. 22.
31/2" DS/DD Diskettes (720k)

Sony (10disksperbox) . . .............. 18.
Fuji(10disksperbox) . ................ 19.
Maxell (10 disks perbox) . . ............. 20.

31/2" DS/High-Density Diskettes (1.44 Meg)
Fuji(10disksperbox) . . ...............

Maxell (10disks perbox) . . ............. 59:
MISCELLANEOUS

CompuServe

CompuServe Information Service . . . ... .. 24.
Grolier's OnLine Encyclopedia . ...... ... 32.
Cables ... lifetime

Smartmodem-to-AT cable (9feet). . . ... ... 15.
Parallel Printer cable (15feet). . .. ........ 19.
PC Connection Computer Toolkit . ... ... 22.

OURPOLICY

® We accept VISA and MASTERCARD.

® No surcharge added for credit card orders.

® Your card is not charged until we ship.

@ |f we must ship a partial order, we never charge freight
on the shipment(s) that complete the order (in the U.S.).

©® No sales tax.

® AllU.S. shipments insured; no additional charge.

° APOIhFPO orders shipped 1st Class Mail, charged by
weight.

® Allow 1 week for personal and company checks to clear.

©® UPS Next-Day-Air avaiable.

® COD max. $1000. Cash, cashier's check, or money order.

® 120 day lmited warranty on all products. *

® To order, call us anytime Monday thru Friday 9:00 to
9:00, or Saturday 9:00 to 5:30. You can call our business
offices at 603/446-3383 Monday through Friday 9:00 to
5:30.

SHIPPING

Note: Accounts on net terms pay actual shipping
Continental US:
® For monitors, printers, Bernoulll Boxes, and computers,
pay actual charges. Call for UPS 2nd-Day & Next-Day-Air
@ For all other tems, add $3 per order to cover UPS
Shipping. For such tems, we automatically use UPS
2nd-Day-Air at no extra charge if you are more than 2
days from us by UPS ground.
Hawali:
® For montors, printers, Bernoulll Boxes, and computers,
actual UPS Blue charge will be added. For all other
tems, add $3 per order.
Alaska and outside Continental US:
@ Call 603/446-3383 for information.

For IBM Personal Computers exclusively.
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serve memory simply won't work with
Windows/386. To get an accurate picture,
you must sift through the eight README
files on Windows/386’s setup disks and
thoroughly examine the comments in
WIN.INL

Windows/386’s error handling can also
be erratic. If you're printing a Word file
and the printer dies or somebody trips
over the cable, Word’s virtual machine
will sometimes seize, taking your data
and even the entire Windows/386 environ-
ment with it. On other occasions, Win-
dows/386 will pop up an error message
that offers escape—but attempting to
abort printing merely displays the same
message over and over.

What will infuriate even Microsoft dev-
otees, though, is Windows/386’s incom-
patibility with the screen fonts used by
Windows 1.xx applications. For example,
it prevents PageMaker 1.xx from display-
ing previously created publications or
even its toolbox. To set things right, you
must convert PageMaker’s screen fonts
with a supplied utility. Another surprise:
Old Windows Paint files can’t be read by
Windows/386 applications unless they are
likewise converted. These aren’t critical
flaws—and Microsoft has duly supplied
patches and conversion utilities—but it
clearly demonstrates that Windows/386 is
not for the inexperienced user.

Making the Windows Choice
Windows/386 is like Word was three years
ago—a great idea hampered by unbeara-
bly slow performance. Given Microsoft’s
ease-of-use pitch, it’s galling that you
have to spend so much time dealing with
PIF files, WIN.INI, and other minutiae.
If Windows/386 wants to win this re-
viewer’s nod next time around, you will
be able to manage memory, add all new
devices, and indicate which applications to
load at startup from a menu. Memory
status on every virtual machine should be

a mouse click away, and an environment-
wide macro language should be available
to automate repetitive tasks.

In the meantime, should you use Win-
dows/386 for multitasking your DOS ap-
plications? Yes—if you're a power user
and willing to make the commitment in
hardware and time. Not only will you
need a healthy measure of patience and
RAM, but a VGA video setup (which re-
freshes the screen faster than an EGA
setup) or a graphies coprocessor board to
boost performance to acceptable levels.
Just keep in mind that Desqview requires
no more work to set up and manage, and
it’s faster at running a workaday word
processor, a spreadsheet, and a communi-
cations program simultaneously.

Of course, if sharing data among desk-
top publishing, presentation graphics, and
other Windows-based applications is your
goal, Windows/386 is a natural choice.
The release of Windows/386 (and Win-
dows 2.0, the 8088 and 80286 version) has
generated excitement among developers,
and compelling applications in a class
with PageMaker and Excel may be forth-
coming. But after years of promises,
there are still no major word processors,
data managers, or communications pro-
grams designed specifically for the Win-
dows environment. Until the Ashton-
Tates and Lotuses of the world jump
aboard the Windows bandwagon, you
should consider staying off. @

Robert Luhmn is a senior editor for PC
World.

WHERE TO BUY
Windows/386 2.03

Microsoft Corp.

16011 N.E. 36th Way

Box 97017

Redmond, WA 98073-9717
206/882-8080

List price: $195, upgrade for reg-
istered Windows owners $95
Requirements: Deskpro 386 or
compatible 80386-based system;
1MB (2MB recommended); 1.2MB
floppy disk drive; hard disk; CGA,
EGA, or VGA video setup; DOS
3.10 or later version

Not copy protected
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UNLEASH YOUR 80386!

Your80386-based PC should runtwoto
three times as fast as your old AT. This
speed-up is primarily due to the doubl-
ing of the clock speed from 8to 16 MHz.
The new MicroWay products discussed
below take advantage of the real power
of your 80386, which is actually 4 to 16
times that of the old AT! These new pro-
ducts take advantage of the 32 bit regis-
ters and data bus of the 80386 and the
Weitek 1167 numeric coprocessor chip
set. They include a family of MicroWay

80386 compilers that run in protected
mode and numeric coprocessor cards
that utilize the Weitek technology.

The benefits of our new technol-
ogies include:
® An increase in addressable memory
from 640K to 4 gigabytes using MS-
DOS or Unix.
e A12foldincrease in the speed of 32 bit
integer arithmetic.
* A4 to 16 fold increase in floating point

mW1167 Numeric
Coprocessor Board

MicroWay 80386 Compilers

NDP Fortran-386 and NDP C-386 are globally
optimizing 80386 native code compilers that
support a number of Numeric Data Processors,
including the 80287, 80387 and mW1167. They
generate mainframe quality optimized code and
are syntactically and operationally compatible to
the Berkeley 4.2 Unix {77 and PCC compilers.
MS-DOS specific extensions have been added
where necessary to make it easy to port pro-
grams written with Microsoft C or Fortran and
R/M Fortran.

The compilers are presently available in two
formats: Microport Unix 5.3 or MS-DOS as ex-
tended by the Phar Lap Tools. MicroWay will port
them to other 80386 operating systems such as
08/2 as the need arises and as 80386 versions
become available.

The key to addressing more than 640 kbytes
is the use of 32-bit integers to address arrays.
NDP Fortran-386 generates 32-bit code which
executes 3 to 8 times faster than the current
generation of 16-bit compilers. There are three
elements each of which contributes a factor of 2
to this speed increase: very efficient use of
80386 registers to store 32-bit entities, the use of
inline 32-bit arithmetic instead of library calls,
and a doubling in the effective utilization of the
system data bus.

An example of the benefit of excellent codeisa
32-bit matrix multiply. In this benchmark an NDP
Fortran-386 program is run against the same
program compiled with a 16-bit Fortran. Both
programs were run on the same 80386 system.
However, the 32-bit code ran 7.5 times faster
than the 16-bit code, and 58.5 times faster than
the 16-bit code executing on an IBM PC.

NDP FORTRAN-386™
NDP C-386™ ... .covvveninnnnnnnnnns $595

Micro

MicroWay Numerics

The mW1167™ is a MicroWay designed high
speed numeric coprocessor that works with the
80386. It plugs into a 121 pin “"Weitek” socket
thatis actually a super set of the 80387. This soc-
ket is available on a number of motherboards
and accelerators including the AT&T 6386,
Tandy 4000, Compaq 386/20, Hewlett Packard
RS/20 and Microway Number Smasher 386. It
combines the 64-bit Weitek 1163/64 floating
point multiplier/adder with a Weitek/Intel de-
signed “glue chip”. The mW1167™ runs at 3.6
MegaWhetstones (compiled with NDP Fortran-
386) which is a factor of 16 faster than an AT and
2 to 4 times faster than an 80387.

mW1167 16 MHz.........ccovvenns $1495
mW1167 20MHz......coovvinnnnn $1995

Monoputer™ - The INMOS T800-20 Trans-
puter is a 32-bit computer on a chip that features
a built-in floating point coprocessor. The T800
can be used to build arbitrarily large parallel pro-
cessing machines. The Monoputer comes with
either the 20 MHz T800 or the T414 (a T800
without the NDP) and includes 2 megabytes of
processor memory. Transputer language sup-
port from MicroWay includes Occam, C, Fortran,
Pascal and Prolog.

Monoputer T414-20 with 2 meg' ...$1495
Monoputer T800-20 with 2 meg' ...$1995

Quadputer™ can be purchased with 2, 3 or 4
transputers each of which has 1 or 4 megabytes
of memory. Quadputers can be cabled together
to build arbitrarily fast parallel processing
systems that are as fast or faster than today’s
mainframes. A single T800 is as fast as an
80386/mW1167 combination!

Biputer™ T800/T414with2meg'....$3495
Quadputer 4 T414-20 with 4 meg' ...$6000
'Includes Occam

speed over the 80387/80287 numeric
COProcessors.

Equally important, whichever Micro-
Way product you choose, you can be
assured of the same excellent pre- and
post-sales support that has made Micro-
Way the world leader in PC numerics
and high performance PC upgrades.
For more information, please call the
Technical Support Department at

617-746-7341
After July 1988 call 508-746-7341

MicroWay”
80386 Support

80386 Multi-User Solutions

AT8™ - This intelligent serial controller series is
designed to handle 4 to 16 users in a Xenix or
Unix environment with as little as 3% degrada-
tion in speed. It has been tested and approved by
Compagq, Intel, NCR, Zenith, and the Department
of Defense for use in high performance 80286
and 80386 Xenix or Unix based multi-user

systems.

AT4 -4 USerS.....coovinvnrannsnnans $795
AT8 =8 USEIS:i i i i sonuwssinsvmsmewsn $995
AT16 - 16 USerS ...cvvvvvenrnnennns $1295

Phar Lap™ created the first tools that make it
possible to develop 80386 applications which
run under MS-DOS yet take advantage of the full
power of the 80386. These include an 80386
monitor/loader that runs the 80386 in pratected
linear address mode, an assembler, linker and
debugger. These tools are required for the MS-
DOS version of the Microway NDP Compilers.

PharlapTools.......coevvvnennnnnn $495
PC/AT ACCELERATORS

287Turbo-10 10MHz. ........cc. i $450
287Turbo-12 12MHz................ $550
287TurboPlus-12 12 MHz ........... $629
FASTCACHE-286 9MHz ............ $299
FASTCACHE-286 12MHz ........... $399
SUPERCACHE-286 ............c.... $499
MATH COPROCESSORS

80387-2020MHz.........co0vvinnnn $895
80387-16 16 MHz............c0vnnnn $495
80287-M0O10MHEZ: ;s i i i sswnovnwassmed $349
80287-88MHz ..........c0iiiinnnnn $259
80287-66MHZ..........covviviinnnn $179
B0B7:2 8 MHZ ixisc5:665 55 is sesomane $154
80875MHZ ....oovviiiiiiiiiianaens $99

The World Leader in PC Numerics

Way

P.O. Box 79, Kingston, Mass. 02364 USA (617) 746-7341
32 High St Kingston-Upon-Thames, U.K., 01-541-5466
St. Leonards, NSW, Australia 02-439-8400

Circle 73 on reader service card









http:1f;,~e~~v~rs~~~.fo













THE SOFTWARE SHELF

The program’s report function matches
the quality of its superb graphics display.
Besides generating reports by view, a
special Activity Chart shows such items
as start and stop dates, planned versus
actual costs, task completion dates, and
milestones.

InstaPlan supports a wide range of dot
matrix and laser printers but, inexplica-
bly, no plotters. Though it sometimes
lapses into sexist language, the program’s
documentation is well written, profusely
illustrated, and includes a tutorial.

Overall, InstaPlan treats project man-
agement in a way that makes allowances
for life’s vicissitudes without letting them
destroy a well-conceived plan. You may
not want to use it to build a battleship,
but InstaPlan can help you drain a
swamp before the alligators get out of
hand. —Woody Liswood

WHERE TO BUY

InstaPlan 1.03

InstaPlan Corp.

655 Redwood Hwy. #311

Mill Valley, CA 94941

415/389-1414

List price: $99, $169 with tracker
feature

Requirements: 468K, two disk
drives, DOS 2.00 or later version
Not copy protected

Freeway Advanced

Communications program

PROS: Crosstalk emulation, auto-
matic—log-on script utility, password
protection

CONS: Complex menu structure,
no on-line printing, slow file
transfers

When a barrage of full-page ads an-
nounced the debut of Freeway Advanced
last year, the program looked like a bar-
gain at $89.95; a pared-down basic ver-
sion cost an amazing $24.95. The pro-
gram wasn't perfect, but it sure was
cheap. Alas, manufacturer Kortek soon
raised the price to $139 and more than
doubled the tab for the basic version.
Nowadays, compared to Relay Silver,
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which costs $150, Freeway Advanced isn’t
much of a steal.

Freeway Advanced is a command- and
menu-driven general communications
program that features a Crosstalk-style
script language, a learn mode for creating
automatic-log-on scripts, and password
protection on groups of phone numbers. It
emulates VT 100, VT 52, and TTY termi-
nals and supports Kermit, XMODEM,
YMODEM, and CompuServe B file trans-
fer protocols in addition to a proprietary
protocol. Unfortunately, Freeway Ad-
vanced is awkward to set up, lacks on-line
printing, and isn’t particularly fast.

Freeway Advanced 2.1 can remember
120 different 20-digit phone numbers and
their related communications parameters,
which it gathers into “phone books.” It’s
a handy organizational device—you can
group related entries such as information
utilities, bulletin boards, and individual
PCs—Dbut a rigid one. Phone books are
limited to 12 entries apiece, and you can’t
copy settings between phone books. You
can password-protect entire phone books
but not individual listings.

Once the system is configured and the
numbers entered, Freeway Advanced is
fairly easy to use. From the main menu,
one keystroke brings up a phone book, an-
other one dials the system you select, and
you're on line. You can save the session to
disk and upload and download files, but—
and here’s a major omission—the pro-
gram offers no way to print files.

Freeway Advanced allows you to
switch easily from data to voice and back
again, and to step out to DOS temporar-
ily without terminating the session. Al-
though it has a single-page notepad for
quickly jotting and sending messages on
line, it can’t save or load files.

Like most modern communications
packages, Freeway Advanced offers a
learn mode, which records the keystrokes
you use to connect with an on-line ser-
vice, thus automatically creating a log-on
seript. The program can work unattended
and has an auto-answer mode, but it lacks




SPEED!

THE BIG
DIFFERENCE

YOU
DON'T SEE

Directory Assistance™ loads and logs disks up
to four times faster than the competition! Why?
Because Directory Assistance is the only true RAM
Resident disk manager available today. And that
makes a BIG difference to you in speed everywhere,

SORT vyour files in a single instant! Ascending,

Descending, by Time, Date, Size, even hard disk b e ey Suet Maplay Loghis
Location. Directory Assistance performs COPY, frectisios: Nand Disk' ¢

MOVE, VIEW, FIND and COMPARE operations Selested Disk

with unparalleled speed. At the press of a key Loyl

B A T
you can pop in and out without losing time to Matched Gt
reiniticlize. Overall, Directory Assistamce gives :
you faster, more powerful performance with a : cadil
wealth of unique features which save you time Selected Dinectory

and money.

Harhd:

Files Sorted ﬁ"‘

See your local retailer today and take a fast drive
with Directory Assistance. Available at Egghead
Discount Software, Heath-Zenith, Software City, or
call INDIVIDUAL SOFTWARE toll-free for the dealer

nearest you. Suggested List Price
$ 59.95
) — DIRECTORY ASSISTANCE™
s4ndividual INCLUDES:
BOFTWARE INCORPORATED s 3_1/2" mld. 5_1/4.. DlSkS
In A Class By Itself *» Free Technical Support
s Built-in Tutorial and Tips
Directory Assistance, INDIVIDUAL, and the INDIVIDUAL o Orgcrmzmg_; a Hored Disk 3

logo are trademanrks of Individual Software Incorporated. | EEER R R
Runs on IBM PC and PC compxatibles

INDIVIDUAL SOFTWARE, INC. = 125 Shoreway Road, #3000 = Scm Ccrlos, CA 94070
800-331-3313 (Nationwide) or 415-595-8855 (Inside California)
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can turn your PCinto a
desktop publishing system.

Combined with the right software,
you can now have a publishing house
right on your desktop.

TI's OmniLaser with any IBM®-
compatible, Apple® or virtually any
PC, and the right software, can help
you reduce costly typesetting, outside
design work and printing. The quality
of your business communications will
be greatly enhanced and more eye
appealing, lending more credibility to
your message. At 300 dots per inch
resolution, the difference between
laser printing and daisy wheel or dot
matrix is more than mere improve-
ment. It's light-years ahead.

The OmniLaser Series 2000 family
from Texas Instruments is available
in three desktop models designed
to address workstation and shared-
resource environment needs (8 or
15 pages per minute depending on
model). Both the 2108 and 2115 fea-
ture the PostScript™ page description
language which allows full integration
of text, graphics and scanned images
on a single page. And the Model 2015
was designed to handle text and busi-
ness graphics in a shared-resource
environment. All three OmniLasers,
with their standard interfaces and
emulators, allow you to take full
advantage of your present business
computer applications as well. And
they'll give you unparalleled resolu-

© 1988 Tl
Omnilaser is a trademark of Texas Instruments Incorporated.

tion in both text and graphics. Blacks
are black, whites are white, and you
control the shades of gray.

QOurs Theirs

The OmniLaser uses the direct positive-
imaging exposure process as opposed to the
Teverse-imaging exposure process used by
many otherise'r printers. The difference, as
shown above, is obvious.

The second generation can do more,
but costs less.

Overall, TI’s second generation
laser printers offer up to 10 times the
duty cycle, 15 times the machine life
and five times the paper capacity
offered on their first generation coun-
terparts. These advances, coupled
with lower maintenance costs and

IBM is a registered trademark of Interational Business Machines Corporation.

PostScript is a trademark of Adobe Systems Incorporated.
Apple is a regi | trad k of Apple Comp Inc.

user-replaceable consumables, signifi-
cantly reduce the costs of ownership.
In fact, at pennies per page, the
OmniLaser’s per page cost is among
the lowest in the industry.

TI OmnilLasers and the power of
PostScript.

PostScripr is a description language
that can drive OmniLaser Models
2108 and 2115 printers to their full
capabilities. Whether you're com-
posing newsletters, product data
bulletins, ad proofs, business presen-
tations, technical manuals, or any
type of document, you'll find that
with the power of PostScript, the only
limit to what you can do is your own
imagination.

OmnilLasers. They bring power, flex-
ibility and affordability to the world
of desktop publishing.

Turn your desktop into a publishing
house. For more information on the
new OmniLaser 2000 Series page
printers from Texas Instruments, call
toll-free 1-800-527-3500.

j
TEXAS “’
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THE SOFTWARE SHELF

tion of each menu element on the screen.
It could also create mnemonically named
macros that you run by typing a few char-
acters instead of the usual <Shift>-key
combination.

With version 5.2, SmartKey takes a
step into the realm of conditional pro-
gramming first explored by Keyworks
Advanced (see The Software Shelf, PCW,
November 1987). SmartKey 5.2 can read
the current system time or date, detect
specific characters on screen, and take ac-
tion accordingly. Two conditional branch-
ing options are offered: UNTIL suspends
macro execution until the specified condi-
tion occurs; IF tells SmartKey to play
back one of two macros depending on the
condition—for example, when a ‘Printing
completed’ message appears on screen or
when the system clock reads ‘5:30 pm'.

As with any good macro program, you
can tailor SmartKey to your liking at in-
stallation, specifying a hot key, the macro
playback speed, the edit-window size and
colors, and the presence of a Hercules or
EGA board. SmartKey requires just 37K
of RAM and keeps its nonmacro fea-
tures—such as file encryption—in sepa-
rate utilities.

One of SmartKey’s few shortcomings
concerns editing macro files in RAM. Al-
though the macro editor has an excellent
selection of text-manipulation commands,
there is no way to load all the macros into
the editor at once. To revise a set of defi-
nitions, you must first examine the mac-
ros with the List function, exit Smart-
Key, load it again, press the hot key of the
macro you want to touch up, save the
changes, exit SmartKey, then load and
edit the next macro.

One further weakness: SmartKey'’s
menu-driven on-line “tutorial” is essen-
tially a collection of text screens that
you must search for a desired topic. The
program’s user manuals are somewhat
more serviceable and include plenty of
examples.

With its birdlike appetite for memory,
budget price, and abundant features,
SmartKey is a real bargain among macro
programs. If you can live with less-than-
convenient on-line macro editing, Smart-
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Key’s new conditional commands and
sereen-building power will soon have you
performing like a maero maestro.
—George Beinhorn

WHERE TO BUY

SmartKey 5.2

Software Research Technologies
22901 Mill Creek Dr., Ste. B
Laguna Hills, CA 92653
800/824-5537 outside California,
714/472-0795

List price: $69.95
Requirements: 37K, DOS 2.00
or later version

Not copy protected

Ask Dan About
Your Taxes

Personal tax preparation program

PROS: Easy to master, expert sys-
tem provides analysis and specific
recommendations, inexpensive

CONS: Not suitable for complex
returns, two schedules not inte-
grated with rest of program

Fo 2 personal tax preparation pro-
gram, Ask Dan About Your Taxes is a lot
smarter than it looks. It offers extensive
on-line help, calculates your taxes, and
prints out the results for you to copy.
That’s helpful, but it's no big deal. What
sets Ask Dan apart is an innovative ex-
pert system that actually gives you tax
advice. Whenever you have trouble with
an item on the 1040 form, the program
leads you through a question-and-answer
session and tells you how to treat the
item. Ask Dan doesn’t offer on-line help
for all parts of all the IRS schedules, and
it isn’t suited to certain complex returns,
but it can make filing the average per-
sonal return interesting, if not fun.

For designer Daniel Caine, publishing a
program like Ask Dan takes some cour-
age. Despite a number of disclaimers, Ask
Dan clearly makes recommendations—
and that could expose Caine to what is
called preparer’s liability. It’s unlikely
he’ll be sued, though. Ask Dan is a care-
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UBASE Users!

Independent Reviewers Say:

Nobody Beats The Fox
...INohody’s Even Close

FoxBASE+

FoxBASE+/386

. Clipper, ©

Data Based Advisor

FoxBASE+ Fastest By Far

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

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

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

dBASE III PLUS

dBASE III PLUS

BYTE Magazine

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

Why Waste Your Time?

BYTE'’s data shows FoxBASE + is up
to 7 times faster. DBA’s benchmarks
show FoxBASE + is over 5 times faster.

You can run with Fox. . .or you can
crawl with them.

FoxBASE+ Delivers Now. . . The
Others Only Promise

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

But that’s not all. . .

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

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

Nothing Runs Like a Fox.

FOXBASE (!

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

Quicksilver is a trademark of WordTech Systems.

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

Circle 68 onreader service card

Fox Software

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

FAX: (419) 874-8678



























THE HARDWARE SHELF

that supports two floppy and two hard
disks. Presumbly, a third-party hard disk
will work as well, with the simple expedi-
ent of dropping a controller (or a hard
disk card) into a vacant slot.

The 101-key keyboard is made to
Tandy's specs by Key Tronic and is identi-
cal to the somewhat nonstandard key-
board used in the highly successful Tandy
3000. The keys themselves have a nice
feel.

The Tandy 4000 comes with a powerful
package of speed-up and memory man-
agement software, including a disk cach-
ing utility and a disk optimizer that
rearranges data clusters contiguously for
improved hard disk performance. You also
get a compression program that shrinks
files, and a hard disk backup utility that
puts DOS’s backup routine to shame.
Tandy’s expanded memory manager al-
lows applications written to the Lotus/
Intel/Microsoft 3.x spec to access up to
16MB of memory. It does not, however,
support the improved LIM 4.0 spec.

In addition to the MS-DOS operating
system, Tandy offers Xenix 5; 0S/2 and
UNIX System 5.3 are promised soon.
Networking experts will be happy to
know that 3Com’s Ethernet LAN adapter
works with the Tandy 4000 and is avail-
able from Tandy or Radio Shack for $495.

The Tandy 4000’s memory interleaving,
disk caching, and memory management
boost its performance into the range of
the best 16-MHz 386s. In the 386 cam-
paign, these figures should help make the
Tandy 4000 a favorite with power-hungry
business voters.

Unfortunately, in several other areas
the Tandy candidacy falls short of the
mark. Until 2MB SIMM arrays are avail-
able, users are limited to 4MB of 32-bit
system memory, compared with the stan-
dard 16MB of 32-bit RAM available in
other systems; a paltry total of three de-
vice bays offers limited expandability; and
the numbers on Tandy’s options price list
read like a Neiman-Marcus catalog. Still,
these drawbacks are hardly fatal. With
prudent accessory shopping (somewhere
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other than Radio Shack), you can assem-
ble a fully configured Tandy 4000 for
about $4000. In a crowded race, that price
could turn Tandy’s dark horse into the
people’s choice. —T.J Byers

WHERE TO BUY

Tandy 4000

Tandy Corp.

1700 One Tandy Center

Fort Worth, TX 76102

817/390-3300

List price: with IMB, 3%-inch
floppy drive, 101-key keyboard, one
serial and one parallel port, TEMM
expanded memory management
software, disk caching software,
MS-DQS 3.20 $2599
Accessories: IMB SIMM RAM
upgrade kit $430; 2MB memory ex-
pansion board $799; 3%-inch,
1.44MB floppy disk drive $300; 5V:-
inch 360K floppy disk drive $199;
hard disk controller $349; 20MB
hard disk $599; 40MB hard disk
$1399; Tandy Enhanced Graphics
Adapter $300

Portable Vectra CS

Battery-powered laptop

PROS: Long battery life, expand-
able, good keyboard

CONS: Heavy, mediocre display

Early laptop computers, such as the Ra-
dio Shack Model 100, fit in a suitcase, and
most of today’s powerful models pretend
to fit in one. The HP Vectra CS, how-
ever, thinks it is a suitcase. In fact, the
Vectra’s bulk (14 by 16% by 3% inches)
and weight (18 pounds—three times as
heavy as the Toshiba T1000) place it in the
category of such schleppable computers as
the original Compaq or Kaypro.

However, packed into the Vectra CS’s
oversize, heavyweight case is a fast, rug-
ged, battery-powered computer with a
number of unusual features, including

| four proprietary expansion slots, an en-

hanced-style keyboard, and a powerful re-
movable battery (with a built-in charge

| meter) that keeps the machine humming

for a full 10 hours.
The $2495 Vectra CS uses the NEC
V30 microprocessor (compatible with the
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Were Only Planning
100,000 Copies Of Our First Issue.

You've seen how the technologies of computing
and state-of-the-art audio, video, and other con-
sumer electronics are rapidly converging. And you
probably wish you had more time for reading
about new PC products, for contemplating new |,
technologies, for thinking ahead.

The Signal Research Repart w @g\lp In a
modern 50 cmﬁd_for wwfinging
toget E mersonal com-
putx '

one tru filled publlcauon we'll keepd;'“
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Every two weeks you' L feceive a:mxteen page
issue, covering tha atest in'personal computer in-
dustry news, produicts, and events from all over the
world. You'll find insightful analyses of consumer
electronics trends—wherever they’re happening.
When IBM and Bertelsmann Ag (the German media
giant that owns Bantam Books and Doubleday)
form a joint venture in Germany to develop CD
software, we'll tell you about it now and how it
might have a very important impact on the US

" pad fcaturf:s But.wi épﬁ a n’ A

market in the future.

When digital audio tape takes off in Europe,
months before it’s even available here, we'll tell you
why. And we'll tell you what Japanese consumers
think of Sony’s decision to add VHS format to its
VCR line. :

But the Signal Researcb Report is more than just
intriguing world-wide personal computmg and con-
sumer electromc_s news. Much more. Every timely
issue brmgs you: ”p ompt mformauon about new
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1a; pn :of $29. 95 If for
any reason you’re not compietely satisfied with
your first issue, simply mark cancel across your in-
voice and return it. There'll be no further
obligation.

To reserve your information-packed premiere
issue, return this card immediately, or call toll free:
1-800-777-1222

If Everyone Who Reads
This Magazine,
Mails This Card

We're In Big Trouble...

COMPUTE!, COMPUTE!'s PC Magazine, Modern Photography, and High Fidelity are publications, and tradenames, of = SIGNAL

ABC Publishing, a subsidiary of Capital Cities Broadcasting. Neither Signal Research, Inc., any of its employces, nor the
Signal Research Report, are affiliated in any way with Capital Cities or ABC Publishing, other than as former employees.
J10 Signal Research Report is a trademark of Signal Research, Inc. Copyright 1988. All rights reserved.
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THE HARDWARE SHELF

a worthwhile investment; just remember
that its price is paid in configuration time
as well as dollars. On the other hand, it’s
worth keeping in mind that for only $300
more, the newer, faster Hayes V-series
9600 modem (see “Thoroughly Modern
Modems,” PCW, March 1988) offers all the
features of the 9600VP, plus data com-
pression and, sometime in 1988, support
on CompuServe. —J. T. Johnson

WHERE TO BUY

Racal-Vadic 9600VP
Racal-Vadic

1525 McCarthy Blvd.
Milpitas, CA 95035
408/432-8008

List price: $995

Proprinter XL24

24-wire dot matrix printer

PROS: Very fast, excellent print
quality, front slot for feeding cut
sheets

CONS: Can't print envelopes, diffi-
cult to thread paper

The appearance of IBM’s 8-pin Pro-
printer a few years ago was a real break-
through for business users. Aside from its
delightfully low price, the machine’s most
impressive feature was its ability to han-
dle cut sheets without your having to dis-
engage the fanfold paper, as all other
printers at the time required. With the
Proprinter, you could feed a sheet of let-
terhead or an envelope through a slot in
the front of the printer, and it would roll
up in front of the fanfold paper. Print
quality was only so-so, and the Proprinter
wasn'’t blindingly fast—but its cut-sheet
capability was irresistible.

The new 24-pin Proprinter retains
many of the familiar features of its prede-
cessor—including, happily, a reasonable
price tag: $799 (wide-carriage models
cost $1049). It has also stuck with its reli-
able front-slot approach to cut sheets.

Where the Proprinter XL24 has de-
parted from its old design, the news is
mostly good. NLQ output on the new ma-
chine is immensely improved, and it
prints much faster than the old model. In
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high-speed draft mode, the Proprinter
blasts out a standard, 250-word page in
just under 13 seconds; the same page
takes only 30 seconds in a LtrQ mode
that’s virtually indistinguishable from
daisy wheel output. Variable character
width (5, 6, 7, 10, 12, and 16 pitch) is avail-
able, assuming your word processor’s
printer driver knows how to ask for it; the
most common pitches can be selected
from the printer’s control panel. Several
line-spacing options are supported as
well.

The major bad news is that unlike its 8-
pin ancestor, the Proprinter will not print
envelopes. The manual is explicit on this
point and warns that even attempting to
print an envelope may damage the print-
head. This design decision is woefully
retrograde; the only way you’ll be able to
address envelopes is with a stand-alone
typewriter or fanfold labels.

The Proprinter makes it very easy to
change ribbons and surprisingly difficult
to load fanfold paper. A new auto-loading
feature seems designed to help you thread
the fanfold, but you must still engage pin-
wheels and paper holes with meticulous
care; heaven help anyone who creases or
tears the paper even a little. Once you've
got the paper engaged, the auto-loader
threads it automatically and with painful
slowness between the rollers and under
the printhead; you'd do just as well using
the platen wheel to feed it by hand.

Several other new features are far
more useful. The cover, which functions
primarily to reduce printing noise, can be
pressed down to clamp fanfold paper in
place, making it easy to tear off printed
sheets. A Quiet key on the front panel
produces a noticeable reduction in racket
(at a slight drop in speed). Double-high
characters can be printed as well as the
more common double-wide. And a DIP
switch on the wide-carriage model can
change the print line’s length from 13
inches to 8 inches to prevent printing on
the platen inadvertently.

The Proprinter is a fast, well-built, im-
mensely impressive printer—especially
for the price. It’s a loser in the envelope
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THE HARDWARE SHELF

game, but if you can use another printer
for the job, this machine has a lot to offer.

—M. G.
WHERE TO BUY

Proprinter XL24

IBM

101 Paragon Dr.

Montvale, NJ 07645

800/1BM-2468

List price: X24 §799, XL24 $1049
Accessories: X24 ribbon $11.50,
XL24 ribbon $16, X24 sheet feeder
8199, XL24 sheet feeder $249

Power Saver Plus
Uninterruptible power supply

PROS: Low price, recharges
quickly, fits beneath monitor

CONS: Indicator lamps hard to
interpret

Remember the time computer gremlins
arranged for the power to fail all through
your office building, just as you were sav-
ing your spreadsheet recalc to disk?

Power Saver Plus, a relatively low-
priced ($799), uninterruptible power sup-
ply (UPS) from Computer Accessories,
will solve the gremlin problem, at least as
far as power is concerned. If the AC fails,
the Power Saver’s built-in battery will
provide 8% minutes of backup power,
more than enough time to shut down the
system in an orderly fashion.

Designed to tuck unobtrusively beneath
your monitor, the flat, rectangular unit
plugs into the wall socket. It features six
switches (each with its own on/off indica-
tor lamp) that control matched outlets on
the back. Backup battery support is sup-
plied to only three of the outlets, but all
five provide protection against power
spikes and overloads; there's even a phone
Jjack to keep power surges from trashing
your modem via the phone line.

When tested, a fully charged Power
Saver Plus kept a Compaq Deskpro 286
and monitor running for the promised 8%
minutes. The changeover from line power
to battery backup was flawless; all pro-
grams ran smoothly through the power
crash. When a printer or a modem was in
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use, the Power Saver battery reserve
dropped to approximately 4 minutes.

When external power fails and the
Power Saver kicks in, it begins beeping
every 10 seconds—presumably to call you
back from across the office. Fortunately,
an alarm defeat button will quiet the beep
while you're saving and shutting down.
Even when the beeper is off, however, it's
hard to miss some of the side effects of
battery operation. Lines begin to crawl
up from the bottom of the monitor, accom-
panied by a nasty sound (gnats? angry
gremlins?) emanating from the power
strip itself. Clearly, UPS'’s are not
intended to replace AC.

The power pack recharges automati-
cally when AC power is on. While the
manual states that it takes 8 hours to
suck up a full 8-minute charge, in actual
use a complete recharge required only 3
hours.

In any case, 8%2 minutes may not seem
like a lot of battery time—especially if
you're away from your PC when the
power fails—but UPS’s with longer
backup time cost hundreds of dollars
more and are much bulkier. At $799, the
compact Power Saver Plus will give you
enough time to save data to disk—and it
won’t steal any precious desktop (or foot)
space. If you've got gremlins on your
mind and a bottom line to consider, this
may be your best line of defense. —Sam
Hagerty-Hammond

WHERE TO BUY

Power Saver Plus

Computer Accessaries Corp.

6610 Nancy Ridge Rd.

San Diego, CA 92121

800/582-0852

List price: $799 (auxiliary battery
pack price not available)

T.J Byers is a freelance writer and the
author of Inside the IBM AT (McGraw-
Hill, New York, 1986). Lewis Perdue is
the author of Supercharging Your PC
(Osborne/McGraw-Hill, Berkeley, 1987).
J T. Johnson is a professor of journalism
at San Francisco State University. Sam
Hagerty-Haommond is a San Francisco
Bay Avea computer consultant. &
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Besides having the fastest on-screen
response, Microsoft® Word 4.0 lets you do
almost everything faster. With speed keys
you can do things like print, save, and undo
or repeat any edit with a single keystroke.

And your output is as good as your input.
You can import graphics and charts from
other programs with Microsoft Pageview

and Microsoft Windows 2.0 or Windows/386
Put Word to the test in your own office.
For just $9.95, we'll send you an evaluation
version of Word Call (800) 541-1261, Dept. B30
And when you try it, we don't guarantee
you'll run out and buy Microsoft Word 4.0
right away.

It might take a couple of seconds.
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During 1987, the LKXS radiography
companies pressed forward vigorously with a
series of product introductions and keting

Thess commitments have already paid off
with international sales ing for 7% of

total Next year, we expect a strong

programs designed to transform LKXS into a
"new business" girded for inued growth in
both the increasingly competitive U.S. biotech-
nology ficld and the emerging biotechnology
market worldwide.

Profits Up in Growth Year

Throughout 1987, employees  worked
diligently to improve current product quality,
control operating costs, and provide outstanding
customer service, As a result, LKXS recorded its

best profit year ever despite sut ial

showing as theso subsidiaries continue to
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To make sure we stay closely in touch with
our customers, in 1987 the LKXS companies
expanded their customer scrvice areas by 20%,
spending $25 million to train their account man-
agement personnel.

Model NR2 is a Success

The introduction of the Model NR2? is a
good example of our success in pressing
technology forward and communicating the
benefits of this new technology to hospitals and
research institutes around the world.

LKXS representatives introduced the Model
NR2 at major conferences in the field, both in
the United States .and overseas, to an
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LEADING WORD PROCESSOR KEYSTROKE COMPARISONS

Microsoft Word 40 | WordPerfect™4.2 | DisplayWrite™410 | d;‘.'n“l'.'::‘.';; -
(eystrokes needed to:
“hange line font size 5 13 11 5
dake a line italic 2 13 1 5
Jox around tex! 5 L) 8 2
Adjust box when
text is added 0 " 12 10
nclude numed runge . " .
from a spreadsheet S Not Possible Not Possible M
\dd a footer 1 6 7 5

ORI

Box around
text
5 keystrokes

: Adjust box
/when text is

added
0 keystrokes

Include a named
range from a
spreadsheet
5 keystrokes

Microsoft Word

Output produced on a Hewlett Packard LaserJet Series II using Microsoft Pageview with text

prepared by Microsoft Word.

Oifer good in the 50 United States only. The cost of the evaluation version is fully refundable
when you buy Microsoft Word 4.0. There is a $5.00 shipping and handling fee.

The evalpation version of Microsoft Word 4.0 is limited only by the size of the file you can
create. It does not include the spellchecker or thesaurus available in the full version of Word 4.0.

A report detailing the benchmark tests, their methodology and hardware systems is available,

at no charge, by calling 1-800-541-1261, Dept. B30.

Microsoft is a registered trademark of Microsoft Corporation. WordPerfect is a trademark of
WordPerfect Corporation. DisplayWrite 4 is a trademark of International Business Machines
Corporation. MultiMate Advantage II is a trademark of Multimate International Corporation,

an Ashton-Tate Company.






Even if you never buy into 0S/2, sooner or later you're bound to
encounter it. Think back to the first time you saw a DOS root direc-
tory. What can you expect to see when 0S/2 boots up? Will you be

lost in a hostile environment?

Relax, DOS users. When the Presentation Manager (0S/2’s
Windows-like front end) arri\}es, only Windows aficionados will feel
immediately at home. But underneath that shell will be an operat-
ing system that’s as familiar as DIR. 0S/2’s multitasking and mem-
ory-handling features may make it seem like a distant relative of

DOS, but it looks and acts like DOS’s smarter brother.

To prepare you for your first brush with 0S/2, PC World offers
straightforward answers to some of the most obvious questions. We
refer in all cases to IBM’s 0S/2 Standard Edition 1.00, so some
explanations (particularly those concerning documentation and

installation) may not apply to the Microsoft version.

©

Are 0S/2 commands similar to

DOS commands?

08/2 commands aren’t just sim-
ilar, they’re nearly identical to
DOS’s, right down to the stuffy
DOS syntax. DIR, COPY, DEL,
FORMAT, RENAME, BACKUP
—you name it, OS/2’s got it (see
the sidebar “Command Report”
for the exceptions, plus a sum-
mary of new 0S/2 commands).
Making, changing, and removing
directories is still a matter of
MD, CD, and RD. And you'll be
disappointed to learn that file
names remain restricted to
eight characters with a three-
character limit on the extension.

o

What kind of hardware do 1

need to run 0§8/2?

You need a hard disk and at least
1.5MB of RAM. IBM’s 0S/2 1.00
arrived at PC World on four
1.44MB, 3%-inch disks, one of
which was devoted to the in-
stallation and tutorial program.
Once installed, OS/2 occupies
close to 2.5MB of disk space in
112 files.

Because 0S/2 takes up about
500K of RAM, the 1.5MB figure
supplied by IBM is really a bare
minimum. The same goes for the
company’s recommended mini-
mum of 2MB for running DOS
and OS/2 programs together.
After all, the main benefit of
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You'll also notice cosmetic differ-
ences. The default DOS prompt
for the root directory is C:\ >,
Jjust as if you'd written PROMPT
=3P8G in your AUTOEXEC-
.BAT file. More obviously, you'll
see a white bar with blue char-
acters that reads ‘DOS Ctrl +
Esc=Program Selector—Type
HELP = help’ at the top of the
screen. (When you're in 0S/2,
you'll see a blue bar with white
characters beginning with
‘0S8/2".)

o

What’s the first thing you see

on screen when an 0S/2
system boots up?

After a couple of status mes-
sages and the blue IBM start-up
screen flash by, the Program
Selector appears. Essentially a
main menu for the operating sys-
tem, the Program Selector is the
most obvious difference in look
and feel between 0S/2 and DOS.
(And you need this front end,
because 0S/2 clutters the root
directory with 50 files.) The Pro-
gram Selector divides the screen
into three areas: Start a Pro-
gram, Update, and Switch to a
Running Program.

Start a Program lists all the
0S/2 programs available; Update
offers all the tools necessary to
edit this list. You start OS/2
programs by highlighting the
program name and pressing
<Enter>. To run a DOS pro-
gram, you must select ‘DOS
Command Prompt’ and start up

the program in the conventional
way.

Once a program starts, its name
is duplicated on the Switch to a
Running Program list. ‘DOS
Command Prompt’ is always
listed here if you opted for DOS
compatibility during installation.
When running multiple pro-

grams, the quickest way to switch

among them is with <Alt>-
<Esc>, which cycles you
through programs in the order
you loaded them.- -

If you select the OS/2 command
prompt instead, you'll find it
looks slightly different. The
[C:\] prompt and the white-on-
blue bar are the only obvious
clues that you're in the OS/2 en-
vironment (DOS and 0S/2 direc-
tories look exactly the same).
<Ctrl>-<Ese> returns you

to the Program Selector from
either the OS/2 or the DOS
prompt.

g

How many programs will 0§/2

let me run at one time?
0S/2 can handle up to 12 pro-
grams at once but only one DOS
program at a time. OS/2 pro-
grams run in the background,
whereas the DOS application is
suspended when it’s not on
sereen.

Several of the new 0S/2 CON-
FIG.SYS statements enable you
to adjust processing, memory,
and I/O priorities when multi-
tasking. OS/2 applications will

come with default priority set-
tings, so theoretically, the oper-
ating system should be able to
arbitrate successfully without
your intervention. Nonetheless,
if you know what you're doing,
tuning concurrent processes may
augment system performance.

o

What happens if | don’t have

enough RAM to run all

the programs | want
simultaneously?
Interestingly, you're not out of
luck. Next to multitasking and
access to protected mode, 0S/2's
most important feature is its
ability to overcome memory lim-
itations. When an OS/2 program
runs out of RAM, the operating
system hunts for chunks of un-
used memory and consolidates
them, creating larger segments
into which data can be moved. If
memory is still short, 0S/2’s vir-
tual memory function kicks in
and begins swapping segments
to and from the hard disk. CON-
FIG.SYS statements let you de-
termine the size of the blocks
and the directory in which the
memory overflow will be held.
You need at least 512K of disk
space for virtual memory, but
you may want to devote an entire
logical drive to the purpose—
virtual memory can hog several
megabytes if you're low on RAM
and high on multitasking. Natu-
rally, virtual memory is slower
than real memory.
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AST Research’s

sales are

still shooting

straight up,

but the

hottom

fell out of

earnings last

year as the

company

entered the

systems market.

Can AST

survive

the ride?
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I8 SUCCESS KILLING

When Safi Qureshey, Tom Yuen, and Albert Wong met in a Los Angeles—area restaurant in

1980 to plan strategy for their new add-on board company, they couldn’t agree on one issue:

Who would be president? Since nobody wanted the honor, they settled the matter by draw-

ing straws. Qureshey ended up titular head of AST Research, while Yuen and Wong became

executive vice presidents.

Insiders say this incident set the tone for both the management style and structure of a

company that has become one of the great success stories in the PC industry. Albert, Safi,

and Tom turned a $40,000 stake into a diversified company with 1500 employees and an

annual revenue run rate of more than $300 million.

“A, S, and T"

as they are usually referred to around the firm’s Irvine, California, head-

quarters—still practice a consensus style of management that emphasizes cooperation and

individual initiative within the work environment. “The culture was great,” says former mar-

keting director Tony Paradiso, now a Laguna Beach, California, consultant. “It was a very

people-oriented environment. Everyone worked as a team, put in long hours, and had a con-

cern for doing things right.” Other former employees emphasize the partners’ easy accessi-

MIKE HOGAN
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bility and informal management style (see the
sidebar “The Fast Buck Doesn’t Stop Here”).

But today AST’s management is being called
into question as the firm faces the greatest chal-
lenge of its young life. Sales are still exploding,
but earnings have plummeted, draining the
company’s cash reserves. Revenues jumped 96
percent to $78.6 million in the first quarter
ended September 30, 1987—another record per-
formance in a long string of record-breaking
quarters. But net income dropped from $3.1
million in first quarter 1986 to a mere $72,000 in
the first quarter of 1987. Cash on hand plunged
from $39.8 million at the start of that quarter to
$12.4 million at the end, while another $32 mil-
lion worth of inventory piled up, bringing the in-
ventory total to $84 million. Those numbers
dragged the stock price down below book value
to a new 52-week low (prices have since re-
bounded moderately).

Even as AST launched an aggressive new
line of Premium products, Wall Street analysts
wondered aloud whether the company had out-
grown the partners’ entrepreneurial manage-
ment style. Would AST fall victim to the
paradox that had killed other high-tech entre-
preneurial firms—in which success outdis-
tanced the founders’ management skills? Or
would its recent quarterly performance turn out
to be a misstep in AST’s otherwise steady
climb?

The Need to Diversify
While still the clear leader in PC enhancement
products, the company is facing stiffening com-
petition in a very unstable market. This
couldn’t have happened at a worse time. About
16 months ago, the partners revealed an ambi-
tious plan to transform AST from just an add-
on board manufacturer into a player in the
highly competitive systems business as well.
The three founders had planned all along to
build computers, insists Qureshey, who even
discussed the prospect in a 1983 annual report.
They realized that they couldn’t build a com-
pany as large as they wanted if they were for-
ever trying to second-guess IBM’s product
plans. That resolve was strengthened in 1984
when IBM introduced the faster, more func-
tional PC AT. The AT began to undercut the
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need for AST’s SixPakPlus multifunction board,
which at one time accounted for 70 percent of
the firm’s revenues.

AST came out with AT upgrades, like the
Advantage Premium board, and expanded its
product line with significant offerings in graph-
ies and communications as well as entries in the
DEC and Apple markets. But until recently, its
core business had been PC upgrades, and as
Big Blue continued to build more functionality
into its base systems, the demand for add-ons
diminished. AST needed another cash cow.

So in January 1987, the company shipped its
own fast AT compatible, hedging its bets by si-
multaneously launching a laser printer and
scanner into the emerging desktop publishing
market. The Premium/286, offering proprietary
Fastslot bus technology and enhanced expanded
memory on the motherboard, has been well ac-
cepted, with 75,000 units sold in its first year.
The Premium line anchors the Systems Product
Group, which grew to account for 70 percent of
AST’s revenues in well under a year.

Eye Off the Ball?

But it’s a long way from the revenue section of
an income statement to its bottom line. The
Premium/286 required considerable investment
in R&D and manufacturing facilities and, with
its low pricing, yielded only about a 22 percent
gross margin. The Premium ramp-up drained
resources from an established board business
whose margins were in the neighborhood of

50 percent. Profits suffered.

Then IBM rolled out the full-featured PS/2
line, eliminating many add-on market oppor-
tunities, heightening market competition, and
eroding board margins. And while the PS/2 cre-
ated new add-on opportunities, they demanded
additional investments, and AST was slower to
react with new products than suppliers such as
Orchid Technologies.

“They really took their eye off the ball—their
board business,” claims analyst Benny Lorenzo
of L.F. Rothschild & Company. “If a small com-
pany like Orchid could come out with PS/2
boards quickly, there’s no reason why AST
couldn’t, except for the dilution of management’s
attention because of |its emphasis on] systems.”

The leap into systems took a toll on manage-
ment in other ways, too. It was “a very easy de-
cision among the three partners, but it wasn't
so easy to get the next level of management on









Now Continental Resources is one of AST’s
biggest dealers, selling more than 1000 Pre-
mium/286s last year. Continental stuck with
AST, Hahn says, because of AST’s ability to de-
liver products on time, its willingness to quickly
overcome problems, and the quality of the AST
product. Although he carries nine PC lines, the
Premium/286, he says, “is our computer of
choice. It's the first one we take in to a
customer.”

Thanks to the Premium/286’s warm recep-
tion, AST has been able to raise the price of the
machine a couple of hundred dollars, bringing
margins up to “the high 20s.” The recent start
of volume shipments of an innovative 80386-
based Premium and a line of high-end work-
stations, both carrying margins of better than
40 percent, should further boost AST’s overall
profitability.

With start-up investments completed, the
partners feel that they are over the hump in the
systems business. Now they will rely, they say,
on their extensive surface-mount and custom
silicon production capabilities to drive costs
down and further improve the bottom line.

“People look at the financial numbers, and
they tend to draw conclusions based on short-
term views of the company,” complains Yuen.
“There are operational issues that we have to
address. We can definitely be more efficient.
But we have made a lot of investments to secure
our commitment in the systems business, and a
lot of the financial analysts don’t see that.”

At this writing, preliminary indications are
that second quarter 1988 will show the first
quarter-to-quarter earnings improvement in a
vear, as well as set another record for revenues
($92 million). The company expects earnings of
about 15 cents a share (compared to the first
quarter’s penny a share)—well beyond most
analysts’ predictions.

AST continues to be informal and open in its
managerial style, but the partners are injecting
more discipline into the corporate culture. “The
three founders used to be very lenient,” says
Ash Jain, former head of the Apple Enhance-
ment Division. “But there has been a maturing
of the company, and the founders are coming to
grips with reality.”

The Premium
ramp-up drained
resources from an
established
board business
whose margins
were in the
neighborhood of
50 percent.

Profits suffered.

Wall Street would prefer to see even tighter
structure. “There are no problems with the
products,” observes L.F. Rothschild’s Lorenzo.
The partners “are great in R&D and produc-
tion, and they’re no slouches in the distribution
game. But they need to delegate more. They
have to let go and give authority as well as re-
sponsibility. They just haven't given [profes-
sional management] enough time.”

The three admit they are looking for some
well-qualified help, but they don’t envision pass-
ing the company over to a “professional man-
ager” the way Apple Computer founder Steve
Jobs passed the company over to Pepsico execu-
tive John Sculley.

“I think that the need for control, the need
for discipline, the need for organization are all
good ideas,” says Qureshey. “But what we have
shared and what this industry still needs is a
certain amount of entrepreneurial spirit and
creativity. We have not run a company of this
size, so we don’t claim to have all the answers.
No company does. But we learn as we go for-
ward together.”

The role of the founders doesn’t upset their
customers or dealers at all. “We go to our cus-
tomers selling AST’s financial strength,” em-
phasizes Continental Resources’ Hahn. “You
are looking at a company with $100 million net
worth, no debt, and a 3-to-1 current ratio [the
ratio of liquid assets to liabilities due within a
year). It's a marvelous company with great op-
portunities to keep growing with the technol-
ogy. Their profits are not all that great, but
that’s the investment they are spending to get
where they want to go. Analysts are short-
sighted; all they want is profits.”

To tell the truth, although Wall Street pro-
jects a couple of rocky quarters ahead for AST,
most analysts are bullish on the company’s long-
term outlook because they’re willing to bet on
the founders. “My bottom line on AST,” says
Lorenzo, “is that I think they will make it be-
cause of the people involved.” ®

Mike Hogan is the news editor for PC World.
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HOW TO Spreadsheets

adding the purchase price (C7)
to the other ownership costs
(C16) and then subtracting the
tax savings (C21), the Invest-
ment Tax Credit (C23), if ap-
plicable, and the probable (or
actual) resale price (C25). Then
the worksheet calculates the tax
effect of selling or planning to
sell your equipment (adding the
amounts found in cells C29 and
C31). The resulting figure is your
net ownership cost.

Then, in a summary section
that begins on row 36, the own-
ership costs per month (C41) and
per year (C43) are calculated.
Also included are two other cal-
culations: one that compares re-
sale price to the original cost
(C45) and another that gives the
average annual rate of deprecia-
tion (C48).

BUILDING THE TEMPLATE

To set up the template, type in
the labels as shown in the figure,
substituting your own computer
brands. Then enter the data in
rows 5, 7, 9, 11, 12, 13, 14, 18, 23,
25, 31, and 39 from your business
records. Next, type in the for-
mulas for column C and copy
them across the worksheet. Here
are the formulas:

Cell C16—Ownership costs:
@SUM(CIL..C14)

This formula factors in other
costs such as local sales tax,
service and maintenance, insur-
ance, and property taxes. You
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can also add a row here to factor
in any interest costs associated
with financing a PC.

Cell C21—Tax savings at mar-
ginal tax rate: (C9 + C16)*Cl18
To calculate the tax you've saved
by owning a PC, add total de-
preciation to ownership costs
and multiply the result by your
marginal tax rate.

Cell C23—Investment Tax
Credit (ITC): C7*0.1

ITC is no longer available after
1985. This tax savings should be
included when analyzing equip-
ment purchased in 1985 or
earlier.

Cell C29—Tax increase on
gain (or decrease on loss) at
marginal tax rate:
[C25-(C7-C9)]1*CI8

Use this formula to determine
the tax you save or owe for the
depreciation you've taken on
your PCs.

Cell C33—Net ownership cost:
C7+ C16-C21-C23-C25
+C29-C31

Net ownership cost takes into ac-
count purchase price (C7), own-
ership costs (C16), applicable tax
breaks (C21, C23, C29, and C31),
and the resale price (C25).

Cell C41—Ownership cost

per month: C33/C39

Here's a simple calculation divid-
ing net ownership costs by the
total number of months you've
owned your PC.

Cell C43—Average annual own-
ership cost: C41*12

This formula calculates own-
ership costs for a 12-month
period.

Cell C45—Resale price com-
pared to purchase price:
C25/C1

This percentage helps you deter-
mine how the resaie price com-
pares to the original cost.

Cell C48—Average annual
decline in market value;
((C7-C25)/C39)*12/(CT)

This calculation reveals the aver-
age rate at which your equip-
ment loses its dollar value each
year—useful for estimating what
the resale value of your equip-
ment will be in the future.

Fine-Tuning the Facts

Notice that in several entries,
such as total depreciation, prop-
erty tax, and marginal tax rate,
income taxes affect ownership
costs. You may need some help
from a tax specialist or a CPA to
make those calculations, or you
can obtain the necessary tax
data from your business’s tax re-
turns. For PC hobbyists and
nonprofit organizations, there is
no income tax impact associated
with PC ownership.

Net ownership costs for users
who can’t take income tax deduc-
tions for their computers are 43
to 54 percent more than costs
shown in Figure 1. Likewise, un-
der the new IRS code’s lower tax
brackets and lack of investment
tax credits, the net ownership
cost will be approximately 9 to 11
percent greater than these his-
torical costs.

If you haven't actually sold
any used equipment, you'll have
to estimate its resale value to
fill in row 25. Good sources for
used computer price information
are The Computer Blue Book



(Sybex, Alameda, CA, 1988) for
$9.95 and the Boston Computer
Exchange (P.O. Box 1177, Bos-
ton, MA 02103, 617/542-4414),

a clearinghouse for used com-
puter prices worldwide. You can
also estimate prices by looking
at classified newspaper ads or
talking with dealers or user
group members.

To Upgrade or Not
In addition to providing his-
torical cost information, the
template can help you make
decisions about upgrading equip-
ment. For example, should you
buy a new 80386 for a street
price of $5500 or upgrade an old
AT with an Intel Inboard 386/AT
for $1200? Columns E, F, and G
calculate the costs of upgrading
from an 80286 to an 80386.
Comparing the historical cost
record for the IBM AT (D33)
with the net ownership cost esti-
mate (E33) reveals that it will
cost 3849, after taxes, in addi-
tional depreciation, maintenance,
and other ownership costs to
keep the old AT for, say, three
more years. The after-tax own-
ership cost for the Intel Inboard
386/AT upgrade is $800 (F33),
which makes the total cost for an
upgraded AT $1649. It will cost
about $3606 (G33) to own a new
80386 for three years. Therefore,
going with the new 80386 system
will probably cost an additional
$1956, or approximately $55

| more per month over three

vears. By plugging in the num-
bers for your own equipment,

| vou can produce an accurate pic-

ture of the cost of any buy or sell
decision. @

Charles R. Ryan is a financial
management consultant m
Seattle.
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YFLOW

An on-screen flowchart processor that knows about flowcharts - not just

another *‘screen draw "’ program that makes you do most of the work.

EasyFLow is a powerful full-screen graphics program dedicated to flowcharts

and organization charts. With it you can quickly compose charts. More

important, you can easily modify charts so they are always up to date.
> Automatic: Fully automatic text centering within shapes, both horizontally and
vertically. Fully automatic line routing & re-routing.

» Fast: Written in assembly language for speed.

» Large: Charts up to 417 columns wide by 225 lines high. Chart too large for your
printer? EasyFLow automatically breaks the chart up & prints it in page size pieces.

» Standard: All standard flowcharting shapes included. Custom shapes can be ordered.

» User friendly: Don't take our word for it. PC Magazine* says ‘‘EASYFLow lives
up to its name. It's hard to imagine any easier and more flexible way to produce
basic and even complex flowcharts''.

» Mouse: Optional but fully supported.

» |t prints: On most popular matrix printers including IBM, Epson, Toshiba, HP
LaserJet, LaserJet-Plus and many others.

> |t plots: On HP7440, 7475, 7550, 7570, 7585B and compatible plotters.

» |t works: We are contractually prevented from mentioning the name of the *'big
eight” accounting firm that purchased a world-wide site license, but we can tell
you that they spent months evaluating all available flowcharting packages before
choosing EASYFLOW.

» Rush delivery: Order by noon today (eastern time) and we'll have it to you by
courier tomorrow**. Rush delivery charge is $15.00 (instead of $2.00) and is
available only in USA & Canada.

» Documented: 100 page manual plus over 150 screens of context sensitive help.

EasyFLow works on IBM PC's, IBM PS/2 and compatibles. Requires 384 K memory,
DOS 2.0 or higher and an 1BM CGA/EGA/VGA or Hercules monochrome compatible
adapter card.

Order direct for only $149.95 + $2.00 S&H (USA/Canada), $10.00 (foreign). Payment
by M.0., cheque, VISA, Mastercard or Company PO.

* March 10, 1987 issue, page 278

** Rush orders are shipped by Purolator Courier and normally arrive the next business day to most locations
Remote destinations take longer

Mailroom Central files:
sends to No complete
central files —» “Lost Order" [————
by 9am form
Yes
—> In addition to logging
the complaint, the search
Unit A Log Complaint unit copies the complaint

for managers as well-

The chart fragment above was produced on an HP LaserJet-Plus and is actual size and
unretouched. Publication quality charts like this can be produced using only minutes of preparation
time and seconds of print time.

HavenTree Software Limited Order Desk: 1-800-267-0668
PO Box 1093-M Information: (613) 544-6035 ext 47
Thousand Island Park, NY 13692 Telefax(G3): (613) 544-9632
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CONSUMER WATCH

ship-in and for carry-in service,
which can require anywhere
from two days to two weeks,
often run about the same—and
in both cases you'll pay for trans-
porting the product to the repair
site. Pick-up-and-deliver service
and on-site service tend to be in
the luxury category, costing 50
or even 100 percent more than
the other types of service. Vol-
ume discounts of 10 percent are
generally available for ten PCs
or more.

To save money, consumers
should consider alternatives to
traditional contracts. Sorbus, for
example, offers a policy that cov-
ers all parts at a fixed monthly
rate; labor is billed as needed.
Intelogic Trace has a “shared
risk” program that benefits
high-volume users: The contract
costs one-quarter of the com-
pany’s regular price, and each
service call is billed at a flat rate
up to a maximum amount.

RTK Computer Services of
Middlesex, New Jersey, offers
volume overnight replacement
contracts. The company enters
your system information into its
data base; when a problem
arises, an RTK bench technician
attempts to diagnose the prob-
lem over the phone. According to
RTK president George Fenwick,
about 30 to 35 percent of the
problems are solved by phone;
the rest of the time the company
ships out the necessary replace-
ment part via overnight mail. In
return, you send RTK the defec-
tive part.

Fenwick says the service is
geared to firms with PCs dis-
tributed in small groups across
the country, like insurance com-
panies. Although RTK deals in

volume, annual contract costs for

a plain-vanilla IBM PC were es-
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The only reason
IBM is making positive
moves for consumers is
fo put pressure on

third-party maintainers.”

timated for comparison’s sake at
$239; at the high end, a contract
for a Compaq Deskpro 386 sys-
tem with an EGA monitor and a
Hewlett-Packard LaserJet was
estimated at $790 per yeanr.

As a selling point, some mail-
order companies offer free third-
party service contracts when
you purchase their products.
Acer Technologies in San Jose,
California, provides a one-year
contract through TRW with
the purchase of certain Acer
computer models or any laser
printer. For the first four
months, the service is on site if
vou're within a 50-mile radius of
a TRW location; during the next
eight months the service is carry
in. Similarly, Dell Computer,
maker of PC’s Limited products,
supplies a one-year on-site ser-
vice contract through Honeywell-
Bull for users within a 100-mile
radius of a Honeywell-Bull ser-
vice bureau.

Competition Heats Up
tecently, large vendors such as
IBM, Honeywell, NCR, and Xe-
rox have entered the third-party
service market, causing conster-
nation among independent main-
tenance companies. “A couple of
vears ago, large manufacturers

were not inclined to fix other
companies’ products,” says Mike
MacNaughton, chairman of an
annual conference on the service
industry and president of Busi-
ness Development International
in Franklin Lakes, New Jersey.
“Now they realize they're invit-
ing their customers to go else-
where for service.”

But some independent compa-
nies claim that manufacturers-
turned-service-providers aren't
playing fair. “IBM is obviously
discouraging third parties that
maintain IBM equipment,”
charges Roger Grant, vice presi-
dent of marketing for Intelogic
Trace. IBM recently closed 61
parts stores and raised its han-
dling charges for emergency
parts. According to an IBM
spokesperson, these moves
“were not intended to cut out
competition but to create greater
operating efficiency.”

IBM’s service contract prices
for the PS/2 line are undeniably
attractive. An annual on-site
contract for a PS/2 Model 25 is
only $85 per year; the price for
a high-end system, such as a
Model 80 with a 40MB hard
disk, a monitor; and a Proprinter
11, is $315.

At the moment consumers
are likely to benefit, but Roger
Grant warns that the good times
might not last. “The only reason
IBM is making these positive
moves for consumers is to put
pressure on third-party main-
tainers. But if IBM successfully
discourages other service compa-
nies, discounts may become a
thing of the past.”

At a service conference held in
1987, industry representatives
stressed one major theme: Ser-
vice companies will have to offer
more to keep afloat. “We can’t
(continues)
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compete with manufacturers if
we just fix the box,” said Richard
Schwoebel, president of the ser-
vice company Momentum. “Most
successful third-party service
companies will have to provide
added services, such as network
and software support,” said
William Fitzgerald, vice presi-
dent of technical services at
Control Data Corporation, which
mainly services companies with
large systems. “For the user,
there will be one telephone num-
ber to call, one person to talk to,
and no finger pointing among
vendors.”

Because of heightened com-
petition, consumers can benefit
by actively exploring service
contract options. “Contracts are
more entrepreneurial now,” says
Microservice Management edi-
tor Calloway. “Service compa-
nies are offering site planning,
consulting, ‘loaner’ technicians,
training, and software support
and are writing creative con-
tracts that allow for rebates on
unused services. Today, users
can expect a service contract to
be written specifically for their
needs.”

SHOP TALK

You Can’t Beat Good Service
Recently I took my Compaq Por-
table to an authorized dealer for
replacement of the monitor as-
sembly. After the repair was
made, [ noticed that about 1 inch
of unscanned image remained at
the top of the picture tube.
When I tried to run dBASE 111
Plus, the help information, which
falls on lines 24 and 25, was no
longer visible on screen.

After taking the computer
back to the shop, I found out that
the company had invalidated my
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When | called

Compag, | was fold that
many compufer stores are
substituting third-party
parts and not telling their

customers.”

Compaq warranty by using
third-party replacement parts
instead of Compag-authorized
parts. When I called Compaq, |
was told that many computer
stores are substituting third-
party parts and not telling their
customers. A word of wisdom:
Ask questions! Third-party re-
placement parts are generally
older and could have serious de-
fects, since they are manufac-
tured to lesser standards.

David A. Christofferson

Gig Harbor, Washington

Editor’s note: I a phone inter-
view, Compaqg spokesiwoman
Debra Globe offered these tips:
“To verify that you are indeed
buying your PC and getting se-
vice from an authorized dealer,
call a Compaq representative
at 800/2:21-0900. While a PC is
under warvanty, dealers are
required to use Compag-
authorized parts. Still, when
you take the PC in for service,
request that the dealer use
Compag-authorized parts to
keep youwr warranty calid, and
get the agreement v writing on
the repair receipt.

“If you have problems with a
dealer, call or write our cus-
towmer relations department at
20555 FM-149, Houston, TX
770705 T131370-0412.

Service, Please

In October 1986 my company
bought a Xerox 4045 laser
printer for $4995. Shortly before

the 90-day warranty elapsed, we

checked on obtaining a service
contract. We were appalled to

| discover that it would cost $960

per year plus 2.2 cents per copy
for each page in excess of 15,000.
Because of Xerox's reputation
for quality, we decided to forgo
the contract. Unfortunately, just
six months later the machine
broke down and would produce
nothing more than a line of stars
across the page.

A Xerox technician cheerfully
replaced the circuit board and
handed us a bill for $1600. Upon
requesting reimbursement from
Xerox for this obviously defective
part, I was informed that based
on annual usage of 50,000 copies,
this machine required an aver-
age of 4.6 service calls per vear
and that the failure could have
been caused by any number of
factors, including a power surge
(though our system is protected
by a line filter). Furthermore, I
was informed that after the 90-
day warranty period, the com-
pany takes no responsibility for
product failure.

Jay D. Crom

San Francisco, California

Xerox Corporation
responds: Our printers are
fully warranted for 90 days, as
Mr. Crom stated, and our full-
service-maintenance prices are
published for all produets. Our
price for the Xerox 4045 is $480
(continues)
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mail,
nowonly

$1990

Watson®, hailed by one
reviewer as “the premier
voice mail station” at
$498, is an even better
value at $199. Watson
eliminates telephone
tag and gives you big-
system features like auto
speed-dial, auto answer,
message forwarding,
and built-in 300/1200
bps modem. For an
ear-opening business
applications demo, call
1 (800) 6-WATSON
(in Mass., (617) 651-2186).
To order, call 1 (800)
533-6120 (in Mass.,
(617) 655-6066).

Credit Cards Accepted.

i

Natural MicroSystems Corporation
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per vear for the printer-only
model, $540 per year for the
printer-copier model, plus 1.2
cents per page. Although Mr.
Crom believes the service
charge on his 4045 was high, we
believe our prices are quite
competitive.

George Tunick, Manager

Decentralized Printing

System Marketing

Editor’s note: Before buying
hardware, ask about the average
amial nwmber of service calls.
That information will help you
decide whether you need an an-
nual contract.

PC American Update

In December 1987 a PC World
reader alerted us that PC Amer-
ican Marketing, a mail-order
company in Fountain Valley, Cal-
ifornia, had stopped answering
its phones and that there was no
forwarding number. A visit to
PC American headquarters con-
firmed that the company had
packed up and disappeared. At
press time PC World learned
that owner Phil Herman had

| filed for bankruptey.

The bankruptcy case number
is SAKR00704JR. If you have a
claim against PC American, fill
out a proof-of-claim form (avail-
able at most stationery stores
and through the court) and send
it to U.S. Bankruptey Court,
P.O. Box 12600, Santa Ana, CA
92712; T14/836-2993.

Six for the Price of Six

In the December 1987 issue of
PC World, 1 noticed an ad for
printer ribbons by SupplyLine of
Lombard, Illinois. The ad
stated, “Buy 6 ribbons and GET
6 FREE" and listed the ribbon
prices for various printers. For
my Epson EX-800 the price was

$4.88. This led me to believe that

I could purchase 6 ribbons at
$4.88 each and receive 6 free.
However, in placing the order I
learned that there is no such
thing as “6 free.” You might as
well order any number of rib-
bons, as they are all $4.88 each!

Michael C. Cooper

Norwalk, Ohio

SupplylLine responds: We

| have no intention of misleading

consumers with our advertise-

| ment. As a policy all our sales

consultants must tell the cus-
tomer the regular retail price
per ribbon followed by the net
price—which we advertise. We
explain that our regular retail on

. that ribbon is $9.76, over 34 per-

cent off the manufacturer’s sug-
gested retail. Customers who
buy 6 ribbons will get 6 free.
Thus, their net price per ribbon
is $4.88 each, the price we
advertise.

Dan DeBoer

Vice President

Editor's note: Whatever Supply-
Line’s intentions, anyone who
looks at the ad is likely to come
to the same conclusion as
Michael Cooper.

Got a gripe? Want to set the rec-
ord straight? Write Consumer
Watch, PC World, 501 Second
St., San Francisco, CA 94107,
or use MCI Mail PCWORLD/
179-3813, CompuServe
74055,412, or The Source
STE90S. Include your name,
city, state, and daytime tele-
phone wiember with all corre-
spondence. Letters may be
edited for length and style. Due
to volune, we cannot acknowl-
edge cvery letter. &


http:throu.gh
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BRAND PRODUCTS

Telemarketing

/-800-423-7347 IS THE NUMBER TO CALL FOR THE BEST PRICES IN THE STATES 1-800-423-7347

COMPUTERS PRINTERS HARD DRIVES

AMSTRAD CITIZEN PANASONIC AST ADVANTAGE W/128K $329.00 SEAGATE
DRIVE MONO $ 542.00 120D $174.00 1080i $179.00 | AST ADVANTAGE PREMIUM $349.00 | 20MB ST-25 $289.00 20MB 4025  $450.00
DRIVE 20MB MONO $ 947.00 MSP10 § 257.00 1091i $195.00 | AST 6 PACK PLUS W/384K $164.00 |30MBST-238 $317.00 30MB 4038  $550.00
! DRIVE 20MB MONO $1023.00 MSP25 § 388.00 1092i $335.00 | AST 6 PACK PREMIUM W/256K $199.00 |4OMBST-251 $389.00  4OMB4051  $399.00
( COLOR SYSTEM AVAILABLE ADD $150.00) 224  $1095.00 AST ADVANTAGE 12 $219.00 |20MB 3.5 $CALL 80MB 4096  $895.00
ARC EPSON BOCA BOARDS $ CALL |40MB 3.5 $CALL
' DRIVE 10MH $ 731.00 ORCHAID BOARDS $CALL
20MB 12MH $1767.00 LX800  $184.00 Q850  $437.00 EVEREX MAGIC CARD Il W/384K $159.00 MINISCRIBE
40MB 12MH $1962.00 'E__)’(‘;gg" gﬁ'z tg wg ::go.oo Evgnex MINI MAGIC W/0K $69.00 |40MB AT  $38500 20MB3.5  $299.00
40MB . 2 9.00 ZUCKER BOARD $ 59.00 |80MBAT 59.00 40MB3.5 CAL
$2007.00 || FyoeE  $429.00 INTEL ABOVE 286 Wi512 K $329.00 ” AL
ATST NEC OKI INTEL ABOVE PS/2 86 W/512K $329.00 MAYNARD
INTEL INBOARD 386 WADAPTER  $1290.00
J1DR $748.00 63002 DR § 799.00 P6 $ 449.00 OKIMATE 20 §125.00 ORCHID TINY TURBO 9.00 MAYNSTREAM 60 WICONTHOLLER :$793.00
% 20MB  $1054.00 6310 20MB $ CALL P7 $ 615.00 ML 182 $235.00 IOMEGA
2, 30MB  $1925.00 6386 40MG $3492.00 P2200 § 377.00 ML192PLUS §$315.00 BERNOULL! 10+10 $1381.00
3550  $ 741.00 ML193PLUS $45500 | A BERNOULLI 20+20 500.00
2MODEL 20 PR $2325.00 SR as e Sas gg: :::: gzn GRAPHICS  $1247.00 IRWIN i
ML 393 PLUS $ 858.00 1247.
2MODEL 22 $2654.00 DCA FORTE 3270 WSOFT  $936.00 40 MB INTERNALTAPE BACKUP  $537.00
:uooam g mmw TOSHIBA NISSHO SDLC ADAPTER $199.00 MOUNTAIN PLUS
LEADING EDGE P321SL  $499.00 2405 $790.00 | 3270 CONNECTION $ 442.00 20MB CARD  § 549.00 20MB CARD  $552.00
P341E $679.00 2410 $1047.00 | 3278779 ADAPTER $ 529.00 30MB CARD  $815.00 40MB CARD  $834.00
JEL D, 2 FLOPPY DRIVES, 512K $ 867.00 P51 S/P m2 $ 979.00 MOl
JEL D, 1 DRIVE, 20M $1292.00 P351ICm2 $1150.00
JEL D, DRIVE30 M $1395.00 v
NCLUDES AMBER MONITOR-COLOR ADD $150.00) LASER PRINTERS ’Eu?'égx‘ ;mggo‘:oa %m: BORLAND SPRINT WORD Pnoc}:ssn:.:.’ 00
NEC AST LASER PRINTER $ CALL HAYES . 2400/24008 $419.00/379.00 | prs. pRO WRITE $114.00
VERMATE | $1132.00 ORONA LASER PRINTER $ CALL LEADING EDGE 1200/2400 $79.00/158.00 MICROPRO WORDSTAR 2000 PLUS $219.00
VERMATE | 20MG $1312.00 P LASER JET 500 PLUS $2175.00 | SMARTEAM 1200 EXT $127.00 MICROSOFT WORD 3.11 PS/2 FORMAT $229.00
VERMATE II $1312.00 P LASER JETII $1688.00 | VEN-TEL 1200/2400 INT $187.00/299.00 | MULTIMATE ADVANTAGE Il hons
VERMATE Il 20MG $1895.00 P DESKJET $ CALL VEN-TEL 1200/2400 EXTERNL $225.00/389.00 u%mg;gﬁmsm"“ :::_:
VERMATE 386 $2897.00 |JQUAD LASER LS1101 $2599.00 1
_TISPEED LAPTOP $1487.00 NETWORKING i DATABASES o
TISPEED EL LAPTOP $1790.00 PLOTTERS . SCANNERS & DIGTTIZERS STARTER KITS alls:s;m:lo 3::
TOSHIBA :: ;:;g: :921-:000 HIDMP-42 $ CALL JWESTERN DIGITAL 3 NODELANKIT = $CALL JRAPD) FILE (I;NS,A:L FORMg ;ﬁ::
1 INTERN REFL !
UG S LAMEOR, T DS SELGH HIDMP5  $CALL JTOKEN RING KIT 4 NODE KIT $4350.000 T T A O pdbilyed
_ A HP 7550 $2794.00 HI DMP-52MP$ CALL JJARCNET 286 STARTER KIT $2175.000 P T O N At Lpaped
;HIBA 3100/20 $3245.00 HP 7570 $3984.00 HI DMP-56A $ CALL JJETHERNET 86 STARTER KIT $2265.004 ¢ ' SPREADSHEETS
WYSE INTERFACE CARDS JAVELIN PLUS $159.00
= HP SCANJET $947.00 JARCNET PC110 LANBOARD $207.008 LOTUS 1-2-3 PS2 FORMAT $309.00
3& PC286, 1 DRIVE $1350.00 DEST SCANNER $CALL JARCNET PC210 LANBOARD $297.00f] SUPERCALC 4 $274.00
SE PC386, 1 DRIVE, 40MB $2250.00 ETHERNET PLUS BOARD $299.00] PFS: PRO PLAN $117.00
SE PC386, 40MB HARD DRIVE  $3030.00 SUMMASKETCH12X12 $654.00 MG NET INTERFACE CARD W/CABLE  $297.00 INTEGRATED
SUMMASKETCH12X18 FRAMEWORK 11 $397.00
ORCHAID PC NET ADAPTER $274.008 FRAMEWOF oo
ZENITH PC LAN ADAPTER $CALL oo v msT cHOICE s 200
81 2 DRIVE PORTABLE $157.00 MONITORS TOKEN RING ADAPTER $495.00 PUBLISHING
83 20mb PORTABLE $2319.00 COLOR STARLAN NETWORK ADAPTER $199.008 A1 DUS PAGEMAKER 482,00
86 40MB DESKTOP $2386.00 ACCESSORIES THE PRINT SHOP $ 9.0
86 40MB DESKTOP $57R.00 AMDEK 600S / 722 $347.00/ 442.000 A RCNET PASSIVE HUB § 76.00]| EARVARD PROFESCICHAL FUBLISHER iy
NEC MULTISYNC $ 499.00 fA nCNET ACTIVE HUB $587.00 :'; mﬂmm";g'am"’ : gg
NEC MULTISYNC II $ 549.00 ¥ 5
SPECIAL SYSTEMS NEC MULTISYNC XL ] I N seaLL
TAXAN 635/650/720 $397.00/457.00/299.00 VENTURA DESKTOP PUBLISH% $499.00
F . THOMPSON COLOR $ CALL NOVELL 286 SOFTWARE $1645.00 RAPHICS
RFLITE HAS DESIGNED THE COMPLETE VIKING 1 $ CALL NOVEL ELS LEVEL 1 $445.00f] CHARTMASTER $209.00
"AL PACKAGE FOR THE PROFESSIONAL BUSI STARLAN NETWORK SOFTWARE $ 97.00 | DIAGRAM MASTER $189.00
SSMAN. THESE PACKAGES INCLUDE TOP MONOCHROME MAP MASTER $19.00
ME PRODUCTS CONFIGURED FOR YOUR AMDEK 310A/410A i SIGN MASTER $19.00

e T HARVARD PRESENTATION GRAPHICS £227.00
FAN  MACHINES LOTUS FREELANCE PLUS PS/2 FORMAT $225.00

AMDEK 1280

"AL BUSINESS SOLUTION AT VERY A
LEADING EDGE GREEN/AMBER $ 99.00

SONABLE PRICING. rpeperhs COMMUNICATION
SR , X . AT&T $1689.00 | RELAY GOLD $137.00
ACCOUNTING PACKAGE JETFAX $CALL CROSSTALK XV1 $ §9.00
RFLITES ACCOUNTING PACKAGE IS MICROFAX BOARD $CALL | CARBON COPY PLUS $119.00
IGNED AROUND A VERY FLEXABLE AND PANASONIC KX-F115 $1454.00 SE— CLANGUAGES AND UTILI"I;I:Z’S”
LL SUPPORTED ACCOUNTING PACKAGE. INTERFACE CARDS XEROX $1902.00] TUREo LA ccAL -t
DESKTOP PUBLISHING PACKAGE AST VGA ; TELEPHON DesquimY 33700
RFLITES DESKTOP PUBLISHING SYSTEM ATLWONGER CAHD $ 193.00 e died
% 1BM MONO/PRINTER $ 59.00 COMPUTER ANSWER MACHINE NCRTONUTOIVIES 3 DS
NGS THE PUBLISHING WORLD RIGHT TO HERGULES MONOGRAPHICS WATEON scALL | BROOKLINBRIDGE , .o SCALL
UR OFFICE AT THE BEST POSSIBLE COST * AUTOMATED RECPTIONIST $CALL AC
HERCULES COLOR AT MERLIN DAC EASY $ $9.00
CAD HERCULES INCOLOR e ATl NPHONE Satog0 | TEACHTREE COMPLETE D $169.00
. PARADISE AUTOSWITCH EGA 350 4PN Reele  SBUTTON S %0 | ARMOR EXCABLER PLUS rxMoouLs  $350.00
\RFLITES CAD PACKAGE INCLUDES EVERY- PARADISE VGA S20 UNIT S CALL 10 BUTTONPHONE SCALL | OpEN SYSTEM $CALL
NG NEEDED IN A TOTAL CAD SOLUTION. QUADRAM PROSYNC 1WOUNIT  $ CALL — CTA MODIFING Accouwrnéi grsrm SCALL
ALL FOR CONFIGURATION A STB CHAUFFEUR ( CALL FOR CONFIGURATION AND BEST PRICING) | DESIGN CAD $164.00
GENERIC CAD $ 59.00

VIDEO 7 VEGA DELUXE
VIDEO 7 VGA ADAPTER 00| AT O T vavaraes T T | (OTHER CAD PACKAGES AVAILABLE SCALLS)

Don't wait, call Starflite If you find a better price,
now, most orders 1 " -4 -7 4 call us before you buy.

S RpeC N 40 lours Starflite Telemarketing

PRICING ON ALL PACKAGES

P.O. Box 685
mc/visa weLcome  Nitro, W.Va. 25143 .CALL FOR OUR FREE CATALOG.
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dBASE.

S\ ASHTON TATE

dBASEIII PLUS

SIY1d [I19svVdP

With more than 1.5 million users worldwide,

dBASE 11l PLUS" from Ashton-Tate" is the undisputed
standard in data base management software. It's
versatile — built around the easy-to-use dBASE
Frogramming language. And packed with added
eatures designed to help every user deliver more
than basic results.

For example, dBASE IIl PLUS includes The As-
sistant — an on-screen tutorial designed to quickly
make new beginners into old pros. And our Screen
Painter — a feature that lets advanced users develop
custom screen formats. And there’s more. Like View,
a routine that permits data-sharing between files.
And the Applications Generator, a key to creating

the dala management sandard

entirely new application programs.

What's more, dBASE 11l PLUS supports all ma-
jor network protocols, and is distributed without copy
protection for easy installation on hard disks.

Best of all, right now you can buy dBASE 1l
PLUS from Software Spectrum for just $379. And if
you do, you can expect the responsive service —
from knowledgeable, professional salespeople — that
makes us the most reliable source in the industry.

To find out more or open a corporate account,
call toll-free: 1-800-367-0687* We'll explain why
dBASE 1l PLUS is not&ust your basic data base. And
why dBASE 11l PLUS from Software Spectrum is
even better.

.\\\\\ ASHTON-TATE’ Illl. Software Spectrum

12255 Greenville Avenue, Dallas, Texas 75243

*In Illinois, Indiana, Michigan or Wisconsin call 1-800-445-6454.

dBASE and Ashton-Tate are registered trademarks and dBASE IIl PLUS is a trademark of Ashton-Tate.
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THE UPGRADE PATH

your T1100 Plus. The hard disk
flawlessly passed an informal

| torture test that forced it to re-
peatedly read, write, and ran-
domly search a 1MB file for 2
hours, and survived numerous
trips to and from the office. Just
remember to keep an eye on
those latches—they make it a
little too easy to pop the two
units apart accidentally.

WHERE TO BUY

ThinPack Expansion Unit
for the T1100 Plus

| Axonix Corp.

‘ 2257 South 1100 East

‘ Salt Lake City, UT 84106
801/466-9797

List price: expansion unit
$699, with 20MB hard disk
$1395, with 30MB hard disk
$1495

The Ultimate
Print Buffer

Programs from WordStar to Ex-
cel offer print spooling—ostensi-
bly a way to print one file while
vou work on another. But as
most users discover, print spool-
ing turns speedy programs into
slugabeds because so much sys-
tem memory is consumed by the
spooler utility and the file being
printed. One solution is PrintQ,
which spools files to disk instead
of RAM (see The Software Shelf,
PCW, February 1988).

A faster, albeit more expen-
sive, route is to tackle the prob-
lem at its source: the printer.
Nonlaser printers typically come

| with 8K of RAM at most—

barely enough to hold a 1000-
word document. But add Di-
tron’s IMB MegaPrint buffer

| board (complete with its own

processor) to your PC, and a
printer can effectively accommo-
date a 600-page document. This
takes a mighty load off the PC
and makes spooling unnecessary.
For example, send a 50K docu-
ment to a printer connected to
the MegaPrint, and your PC will
be freed up for other work in
less than a minute. The Mega-
Print is a perfect upgrade for
desktop publishing PCs or com-
puters acting as printer servers
for a local area network.

At $495, the MegaPrint is no
steal, but it's darn close. (Those
with slimmer budgets can obtain
the 256K ExecuPrint or the 64K
MiniPrint for $180 or $155, re-
spectively, and add memory
chips on their own.) Upgrade-
wary users will also appreciate
(continues)
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It's true, our Consumer Information
Catalog is filled with booklets that
can answer the questions American
consumers ask most.

To satisfy every appetite, the
Consumer Information Center puts
together this helpful Catalog

quarterly containing more than 200
federal publications you can order. It's
free, and so are almost half of the
booklets it lists. Subjects like
nutrition, money management,
health and federal benefits help you

make the right choices and decisions.

So get a slice of American
opportunity. Write today for your free
Catalog:

*~
®w Consumer Information Center
Department AP

Pueblo, Colorado 81009












dBASE Made Easy:

dFRAMES ™

A dBASE Code Generator and
Applications Development Tool

Easy to Use -
Easy on Your Budget !

Features

® Compatible with dBASE com-
pilers

® Context-sensitive pop-up help
screens

® Screen dialog is saved to a text
file that can be edited, copied
and “played back” for easy
maintenance or for generating
other applications with mini-
mum typing

® A mini-application with data-
bases, indexes, format files and
programs generated by
dFRAMES is provided on the
distribution diskette for tuto-
rial purposes

Operations Supported

® Menus. Main and Sub menus, regular
or lightbar type

® Operations with data entry
screens. Adding, deleting, editing,
viewing and moving around the database

® Reports. The dBASE REPORT FORM
command is translated into standard code,
allowing for unlimited flexibility in report
building through modification of the
generated code. Other reports

® Frequently used code segments
and templates. Logical structures,
keyboard entry validation, printer control,
operations with dates, etc.

® Utilities for the End User.
Queries, multiple BROWSEing and
REINDEXing, backing up, archiving of out-
dated records

® Utilities for the Developer.
Documentation aids, code indentation,
logic errors tracking

Only $ 89.00 !
SciSoft me.

214 THE COLONY, HARTSDALE,N.Y. 10530
Tel. (914) 428-6296

t.Copynght 1987 SciSoft. Inc. All rights reserved

dBASE, dBASE Il and dBASE IIl PLUS are trademarks
of Ashton-Tate Corporation
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IBM’s monochrome video and
printer adapter.
The steps: Ground yourself,

| remove the MegaPrint from its

antistatic wrapper, find the
jumper block closest to the bank
of RAM chips, and slip the sup-
plied jumper over the top two
pins of the block with a pair of
needle-nose pliers. The Mega-
Print is now configured as
LPT2; later you'll run a utility
that automatically redirects out-
put from the old adapter to the
MegaPrint.

Park the system’s hard disk,
turn the machine off, unplug all
external cables, and open up the
system. Put the MegaPrint in
any free slot (including an XT’s
short slot) and secure the
board’s mounting bracket to the
backplane. Reassemble the com-
puter, connect the printer to the
MegaPrint's parallel port, and
turn the system back on.

If you use Microsoft Word or
other applications that can direct
output to any port, your work is
done. But if you want DOS and
all applications to treat the
MegaPrint as LPTI, slip Di-
tron's utility disk into drive A:
and type SWAP1&2. The two
adapter addresses are swapped,
and the MegaPrint becomes the
default printer port. You can au-
tomate this swapping by copying
SWAP1&2.EXE to the system
disk and adding SWAP1&2 to the
system’s AUTOEXEC.BAT file.
The Ditron disk also includes a
program that empties the buffer
(handy if you need to abort a big

print job) and a memory-resident
utility that lets you perform the
preceding task and others within
any application. Of course, the
MegaPrint isn't a panacea for all
your PC's performance prob-
lems, but it's a great way to beat
the print-time blues.

WHERE TO BUY

MegaPrint

Ditron Corp.

4026 W. St. John

Glendale, AZ 85308
800/826-1465, 602/938-3165
List price: $495, 256K Execu-
Print $185, 64K MiniPrint $155
Requirements: PC, XT, AT,
compatible system, or 16-MHz
or 20-MHz 80386 machine

Upgrade Update

LaserJet Series 11 owners with a
hankering for more printer mem-
ory can now get it at their local
ComputerLand. Pacific Data
Products of San Diego, maker of
the expandable 1-2-4 memory
board (see “A Plus for the Series
IL" The Upgrade Path, February
1988), is manufacturing the
board under the Sysdyne label
for the computer chain. Since
ComputerLand buys in quantity,
expect to save as much as 12 per-
cent on the price of the unpopu-
lated board.

Please forward submissions
and queries to The Upgrade
Path, PC World, 501 Second St.,
San Francisco, CA 94107, or
electronically to MCI Mail PC-
WORLD/179-3813, CompuServe
74055412, or The Source
STE90S. Articles submitted by
mail should be accompanied by
a self-addressed, stamped enve-
lope and an ASCII file of the
item. &
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THE HELP SCREEN

_TEXT

start:

err_msg
lerr_msg

begin:

get_char:

on_or_off:

off_byte:

on_byte:

set_byte:

input_err:

exit:

_TEXT

TITLE prntscrn :The Help Screen, PC World, April 1988
SEGMENT ;Define code segment

ASSUME  cs:_TEXT,ds:_TEXT,ss:_TEXT ;Set segment registers
ORG  100h ;.COM programs start at 100h, after PSP
jmp  begin ;Jump over error message

DB “Type PRNTSCRN ON or PRNTSCRN OFF",0Dh, 0Ah

EQU

mov
lodsb
cmp
jz
mov
lodsb
and
cmp
jz
loop
jmp

lodsb
and
cmp
jz
cmp
jnz

mov
jmp

mov

mov
mov
mov
mov
xor
imp

mov
mov
mov
mov
int
mov

mov
int

ENDS
END

$ - err_msg ;Length of error message

si,80h ;80th byte holds number of bytes to check

;Put byte that SI points to in AL; increment SI

al,0 ;Was command issued without a parameter?
input_err ;If no parameter, go to input_err routine
cl,al ;Use CL to hold # of bytes left to check
;Put byte that SI points to in AL; increment SI
al,11011111b ;Convert byte to uppercase
al,’0’ ;Is byte an 0?
on_or_off ;If yes, go to on_or_off
get_char ;1f CL not 0, get another character
input_err ;If end of command line is found before
; finding an 0, go to input_err routine
;Put byte that SI points to in AL; increment SI
al,11011111b ;Convert byte to uppercase
al, "N’ ;1s byte an N?
on_byte ;1f yes, ON confirmed; go to on_byte
al,’F’ ;1f not an N, is byte an F?
input_err ;1f neither, go to input_err routine
al, 1 ;Set 1 in AL for print screen busy
set_byte ;Go set print screen byte
al,0 ;Set 0 in AL for print screen ready
bx,50h ;Set BX to value of DOS & BASIC Data area
es,bx ;Begin ES at DOS & BASIC Data area
di,0 ;Point DI at print screen (first) byte
es:[di],al ;Set byte on/off according to value of AL
al,al ;Set errorlevel 0, no errors
exit ;Go to exit
bx,1 ;File handle for standard output

cx,lerr_msg ;Load length of message
dx,OFFSET err_msg ;Load starting address of message

ah,40h ;D0S write function
21h ;Call pos

al,1 ;Set errorlevel 1
ah,4Ch ;D0S exit function
21h ;Call pOS

start

LISTING 1: PRNTSCRN.ASM creates a small .COM program that disables or activates the < Print

Screen™ key.
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Readers without an assem-
bler can use BASIC to create
PRNTSCRN.COM. Load BASIC
and enter the lines shown in
PRNTSCRN.DAT, Listing 2.
Check your work carefully and
save the lines with the command
SAVE “PRNTSCRN.DAT",A < Enter > .
Type the command NEW, press
<Enter >, and input the lines
shown in the X-MAKER2.BAS
listing of this month'’s *.* col-
umn. Save this program with the
command SAVE “X-MAKER2"
< Enter > . Next, issue the com-
mands MERGE “PRNTSCRN.DAT"
<Enter > and RUN < Enter > to
create PRNTSCRN.COM.

Nixing <Num Lock>

Q. I am responsible for a nwn-
ber of ATs and PS/2s that are
used primarily for 3728 termi-
nal emulation via Micro Plus’s
MPO1 terminal-emulation
adapter. Whenever our ma-
chines are started or rebooted,
they automatically set the
<Num Lock> key’s status bit to
on. The emulator board, how-
ever, requires Num Lock to be
off before the emulator is en-
gaged. As a result, users have to
turn off Num Lock manually
every time they start work.

I'm looking for a wtility that
will deactivate Num Lock. I al-
ready have a similar utility that
activates Caps Lock. Having
AUTOEXEC.BAT invoke such a
utility would alleviate much

frustration in my office.

Rick Bell
Santa Clara, California

A. The answer to this problem
is similar to the previous item's
solution for toggling the print
screen function on and off. In
this case, however, there's more



1000 DATA "PRNTSCRN.CON™

1010 DATA 1,EB,23,90,54,79,70,65,20,50,52,4€,54,53,43,52,4E,-1,E9
1020 DATA 2,20,4F,4E,20,6F,72,20,50,52,4E,54,53,43,52,4E,20,-1,44
1030 DATA 3,4F,46,46,00,0A,BE,80,00,AC,3C,00,74,30,84,C8,AC,-1,68
1040 DATA 4,24,DF,3C,4F,74,05,E2,F7,EB,23,90,AC, 24,DF,3C,4E, -1, FD
1050 DATA 5,74,09,3c,46,75,17,80,01,E8,03,90,80,00,88,50,00,8E,-1,F5
1060 DATA 6,C3,8F,*2,26,88,05,32,C0,EB,10,90,88,01,00,89,-1,C6

1070 DATA 7,22,00,BA,03,01,84,40,CD,21,80,01,84,4C,CD,21,-1,C5,-1

LISTING 2: PRNTSCRN.DAT consists of the DATA lines that *.*’s X-MAKER2.BAS uses fo create
PRNTSCRN.COM.

1000 DATA "LOCKKEYS.COM®

1010 DATA 1,EB,7D,90,00,0A,42,61,64,20,6F,72,20,60,69,73,73,-1,C0

1020 DATA 2,69,6E,67,20,70,61,72,61,6D,65,74,65,72,38,20,75,-1,73

1030 DATA 3,73,65,20,6F,6E,65,20,6F,72,20,6D,6F,72,65,20,6F,-1,08

1040 DATA &,66,20,74,68,65,73,65,3A,0D,04,04,09,43,61,70,73,-1,3A

1050 DATA 5,3A,6F,6E,20,20,20,20,4E,75,60,3A, 6F,6E,20,20,20,-1,03

1060 DATA 6,20,53,63,72,6F,6C,6C,3A,6F,6E,0D,0A,0A,09,43,61,-1,55

1070 DATA 7,70,73,3A,6F,66,66,20,20,20,4E,75,6D,3A,6F,66,66,-1,D8

1080 DATA 8,20,20,20,53,63,72,6F,6C,6C,3A,6F,66,66,00,0A,8E,-1,A9

1090 DATA 9,80,00,AC,8A,C8,88,40,00,8€E,C3,8F,17,00,87,FF,E8,-1,38

1100 DATA 10,4cC,00,72,20,3C,00,74,F7,83,8F,3C,43,74,0C,00,CB,-1,A1
1110 DATA 11,3c,4E,74,06,00,CB,3C,53,75,21,E8,3E,00,72,1C,32,-1,84
1120 DATA 12,FF,3C,00,75,05,26,20,1D,EB,D5,F6,D3,26,08,1D,EB,-1,07
1130 DATA 13,CE,80,FF,00,75,05,32,c0,EB,10,90,B8,01,00,89,7C,-1,58
1140 DATA 14,00,BA,03,01,B4,40,CD,21,80,01,84,4C,CD,21,80,F9,-1,C8
1150 DATA 15,00,74,06,AC,24,DF ,FE,C9,C3,F9,C3,E8,FO,FF,72,29,-1,1C
1160 DATA 16,3C,1A,75,F7,E8,E7,FF,72,20,3C,4F,75,1C,E8,DE,FF,-1,9D
1170 DATA 17,72,17,3C,4E,74,10,3C,46,75,0F E8,D1,FF,72,0A,3C,-1,C1
1180 DATA 18,46,75,06,32,€0,C3,0C,FF,C3,F9,C3,-1,A6,-1

LISTING 3: LOCKKEYS.DAT consists of the DATA lines that *."'s X-MAKER2.BAS uses to create
LOCKKEYS.COM.

path d:\batch;d:\wp\word;c:\dos;d:\util\misc;
prompt $e(30;46m$pSg

echo ~[x3>lpt1

c:\dos\mode com1:96,n,8,1,p

c:\dos\mode lpt2=comil

d:\util\cruise\cruise /10 /b

c:\dos\graphics

d:\util\superkey\key

d:\util\sidekick\sk

d:\util\superkey\key d:\util\superkey\autosk-l /ml
ecd c:\junk

cd d:\unfiled

d:

cls

word todolist

LISTING 4: An AUTOEXEC.BAT file typically sets up the system’s extended directory search paths,
modifies the default prompt and screen colors, initializes the printer(s), installs memory-resident
programs, sets the desired current drive and directory, and calls up the application that you use

first each morning.

than one key to be manipulated,
and each is controlled by a single
bit rather than a whole byte:
You've already mentioned <Caps
Lock> and <Num Lock>: we
may as well throw in <Seroll
Lock>, too.

So 1 offer LOCKKEYS.COM,
a utility that controls the status
of one or more Lock keys. Thus,
LOCKKEYS has six valid pa-
rameters: C:on, C:off, N:on,
N:off, S:on, and S:off. You can
use any combination of param-
eters (in uppercase or lowercase)
without changing the status of
any unspecified key(s).

To create LOCKKEYS.COM,
load BASIC and enter the lines
shown in LOCKKEYS. DAT,
Listing 3. Check your work care-
fully, and save the lines with the
command SAVE “LOCKKEYS.DAT",A

< Enter > . Type the command
LOAD “X-MAKER2" and press

< Enter> to load the pro-

gram that you saved to make
PRNTSCRN.COM in the pre-
vious item. Next, issue the com-
mands MERGE “LOCKKEYS.DAT"

< Enter > and RUN < Enter > to
create LOCKKEYS.COM.

To test the utility, type the
command LOCKKEYS C:on N:off and
press <Enter>. <Caps Lock>"s
light should come on, <Num
Lock=>"s light should go out, and
<Seroll Lock>"s light should be
unchanged.

ANSIL.SYS Codes

Q. Looking through my DOS
manwval, I find few details about
ANSILSYS, the extended screen
and keyboard driver. There's a
paragraph in the section on the
DEVICE command and an
equivalent amount of text in the
explanation of the PROMPT
command. Both sections men-

(continues)
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< Enter >, then type the number

of the line you want to edit (in

this case, 3) and press < Enter> .
Line 3 is displayed and the cur-
sor appears on the beginning of
the next line. Press <F2> and
then type the character that is
at the point where you want to
insert the Escape character (in
this case, x). All the characters
preceding the x are displayed.
Press <lInsert>, <Ctrl>-V, and
[ to insert Escape. Press <F3>
and <Enter> to complete the
line. Press E and then < Enter >
to save the file and exit EDLIN.
GRAPHICS.COM, like
EDLIN, resides on your sys-
tem’s DOS disk. Executing the
GRAPHICS command installs
this memory-resident extension
of the PC’s built-in, text-mode
print screen function. That done,
pressing <Print Screen> will
send on-screen graphics as well
as text to an IBM Graphics or
Epson dot matrix printer (or a
compatible) connected to LPTI.
Finally, the SuperKey com-
mand (KEY), the macro file
name (AUTOSK-L.MAC), and
the program’s /ML switch (which
instructs SuperKey to load the
specified macro file) must be on
the same line. Note that because

| neither the command file nor the

macro file is in the current direc-
tory of the default drive, both

| file names include their drive and

path prefix.

Do you have any questions con-
cerning the IBM PC or compati-

| bles? Send them to The Help

Sereen, PC World, 501 Second
St., San Francisco, CA 94107 or
electronically to MCI Mail PC-

| WORLDI/179-3813, CompuServe

74055,412, or The Sowrce
STE90S. &

IT'S TIME
T0 GET OUT
OF THE DARK.

O O

Open your eyes and see just how many
subjects are covered in the new edition of
the Consumer Information Catalog. It's
free just for the asking and so are nearly
half of the 200 federal publications de-
scribed inside. Booklets on subjects like
financial and career planning; eating right,
exercising, and staying healthy; housing
and child care, federal benefit programs.
Just about everything you would need to
know. Write today. We'll send you the
latest edition of the Consumer Information
Catalog, which is updated and published
quarterly. It'll be a great help, you'll see.
Just write:

it w
;._‘

& Consumer Information Center
Department TD

Pueblo, Colorado 81009
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PAGE 132
TITLE  TYPEAHED - Expands type ahead buffer to 128 characters.
SUBTTL Clifford J. Vander Yacht

Chars EQU 128
Bytes EQU Chars*2
I0Packet STRUC

10_CMDLEN DB ?
10_UNIT 08 ?
10_CMD 0B ?
10_STATUS D ?

DB 8 DUP(?)
10_MEDIA DB ?
10_ADDRESS oW ?

oW ?
10_COUNT D ?
10_START DW ?
10Packet ENDS
DATA SEGMENT AT 40H

ORG 001AH
BUFFER_HEAD oW ?

‘ BUFFER_TAIL oW ?
‘ ORG 0080H
BUFFER_START  DW ?
BUFFER_END oW ?
DATA ENDS
CSEG SEGMENT
‘ ASSUME CS:CSEG, DS:NOTHING, ES:NOTHING
| ORG 0000H ; Origin for Device Drivers
How do vou reach the fast- |
trackers, high-flvers, and decision-
makers in today’s business world? .
- o N Prefix DD -1
Fortunately for you, many of them
; I ; pwW 8000H
san be found reading PC World. oW SERaE
In fact, over 380,000 P'CC World oW -
readers hold professional-managerial ‘ DB *Typeahed!

positions and earn more than
835,000 a year®
Why PC World? Because

we provide the in-depth product RIWBoAT SN 3 i Butter sxurk

= . : EndBuff EQU S$+Bytes ; Buffer end
reviews, analysis of turnkey applica-
tions, skills-building tutorials and
bottom-line information they need
to make informed, cffective deci- 3 End of Stay Resident portion of program.
sions. The kind that give them a {
competitive edge. When so many
business leaders and buyers are
reading and depending on PC World,

shouldn’t you be advertising THMess 08 "Yoo' high im: memotyl No 078
with us? Source: Spring 1957 MR, Message DB 'TYPEAHED installed’,0DH,0AH,24H
Packet DD 0 ; Request packet address

PCWSRLD |

For the Business of Computing.
An IDG Communications Publication

: Initialization or installation routines.
M Pcw Communications, Inc. S e
Atlanta . SanFrancisco  Dallas (CONTINUES)
A04.394.0758  415.243.0500  214.233.3492
Chicago Boston New York
2 77 7.135 " s
;‘:;-’(j:-‘,* T LS 2671350 LISTING 1: Assemble TYPEAHED.ASM 1o create TYPEAHED.SYS, a dummy device driver that ex-
L cles

FA125008 pands your type-ahead buffer to 128 bytes.
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Strat PROC
MoV
MoV

Intr:
PUSH
PUSH
PUSH
PUSH
PUSH
MoV
SuB
ADD
PUSH
CHP
JNB
suB
MOV
SHL
MOV
MoV
ASSUNE
ADD
AND
MoV
MOV
MOV
ADD
MOV
MOV
JNP
TooHigh:
MoV
Installed:
PUSH
POP
ASSUME
MOV
INT
POP
AND
MOV
SuB
SuB
MoV
SHL
LDS
MOV
Mov
MOV
POP
POP
POP
PoP
POP
RET
Strat  ENDP

CSEG ENDS
END

LISTING 1: (continued)

FAR
WORD PTR Packet,BX
WORD PTR Packet+2,ES

AX

BX

(%4

DX

DS

AX,CS
AX,SEG DATA

AX, (EndBuff-Prefix+0FFH)/16 .

’

; Save Packet info

Save registers

From this segment address,
subtract the DATA address
and add buffer size

AX /

AX, 1000H ; Test within one 64K segment
TooHigh ; Do not change pointers

AX, (EndBuff-Prefix+OFFH)/16 ; Get segment diff.
CL,4 ; Convert to byte difference
AX,CL

BX,SEG DATA : Change info in DATA segment
DS,BX

DS:DATA

AX,OFFSET NewBuff+OFFH
AX,OFFOOH
BUFFER_HEAD ,AX
BUFFER_TAIL,AX
BUFFER_START,AX
AX,Bytes
BUFFER_END,AX
DX,OFFSET Message
SHORT Installed

DX,OFFSET THMess

cs

DS

DS:CSEG

AH,9

214

AX

AX,OFFFOH

BX,CS

BX,SEG DATA

AX,BX

CL,4

AX,CL

BX,DWORD PTR Packet
[BX+10_ADDRESS], AX
(BX+10_ADDRESS+2]1,CS
{BX+IO_STATUS],0100H
DS

DX

cx

BX

AX

~. = e

e

Calculate offset of beginning
Drop last byte (DOS2.xx fix)
Put into buffer pointers

and buffer addresses
Add in buffer byte size

for buffer end address
OK message

Too High message

Make DS = CS for DOS

Output message

From highest segment
rounded down
and this segment address
less the DATA address
find the paragraphs used
Convert to bytes
to save for buffer
Get packet location
Set memory request

Set done bits
Restore registers

Exit installation

Editor's note: I've been using
this program jor a week or so,
and it's now permanently in-
stalled on my system. M. Van-
der Yacht's solution to my
typically overstuffed type-ahead
bufter works like a charm.

For those readers without an
assembler, TYPEAHED.SYS can
be created using BASIC. Load
BASIC and enter the lines
shown in Listing 2, X-MAKER2-
.BAS. Save *.*'s program-
making program for future * .*
items. Next enter the lines
shown in Listing 3, TYPE-
AHED.DAT. Type RUN and press
<Enter> to create TYPE-
AHED.SYS. Then follow the in-
stallation instructions.

While booting, be careful not
to enter any keystrokes—they
could interfere with the pro-
gram’s initialization process.
Also, although TYPEAHED's
buffer is 128 bytes long, the
ROM BIOS can handle only 127
characters before it considers
even this oversize key-press res-
ervoir to be full.

dBASE—Front and
Center

Do you manually count columns
to center lines of text in your
dBASE application screens?
Ever run out of fingers and toes
before you get the answer? If so,
you might prefer using my sim-
ple procedure CENTER.PRG
[see Listing 4].

CENTER requires two pa-
rameters, the string to be cen-
tered (Text) and the screen’s row
number (Rw). Before calling the
procedure, use SET PROCE-
DURE TO CENTER. Then,
to center text on line 10, for ex-
ample, use the command DO
(continues)
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10
20
30
40
50
60
70
80
90

DEFINT A-Z:CLS:KEY OFF:DEF FNHEX(XS$)=VAL("&h"+X$)

MSGS="Now testing for data errors...please wait" : GOSUB 190
SUM=0:READ LN:1F LN<O THEN 80

READ HS$:1F VAL(HS$)<O THEN 70

IF LEFTS(HS,1)="*" THEN GOSUB 210 : GOTO 40
SUM=(SUM+FNHEX(HS$))*2:SUM=(SUM\256)+(SUM MOD 256):GOTO 40

READ CKSUMS:1F (SUM MOD 256)=FNHEX(CKSUM$) THEN 30 ELSE GOTO 170
MSG$="Press any key except ESC to create "+F$+¥: "

GOSUB 190 : AS=INPUTS(1) : PRINT : IF AS=CHRS(27) THEN END

100 LOCATE 6,1:PRINT “"Working...";

110 OPEN FS$ AS #1 LEN=1 : FIELD #1,1 AS BXS

120 READ LN:I1F LN<O THEN 160

130 READ H$:IF VAL(HS)<O THEN READ CKSUM$:GOTO 120
140 1F LEFTS(HS,1)="*" THEN GOSUB 240 : GOTO 130

150 LSET qxs-cnns(ruusx(HS)) : PUT #1 : GOTO 130

160 CLOSE:PRINT:PRINT F$;® has now been created.":END
170 PRINT:PRINT “Error in DATA line";STRS(LN);".";
175 PRINT:PRINT MSUM=";SUM

180 PRINT "Check your work.":BEEP:END

190 CLS : LOCATE 3,1 : PRINT "X-Maker 11" : RESTORE : READ F$
200 LOCATE 5,1,1 : PRINT MSGS; : RETURN

210 22=VAL(MIDS(HS$,2)) : FOR I=1 TO 22

220 SUM=SUM*2 : SUM=(SUM\256)+(SUM MOD 256)

230 NEXT : RETURN

24

0 ZZ=VAL(MIDS(HS,2)) : FOR I=1 TO 22

250 LSET BX$=CHRS(0) : PUT #1 : NEXT : RETURN

LISTING 2: Use X-MAKER2.BAS, *.*'s program-making program, with TYPEAHED.DAT (Listing 3).

1000 DATA “typeahed.sys"

1010 DATA 1,FF,FF,FF,FF,00,80,43,00,4E,00,54,79,70,65,61,68,-1,2¢C
1020 DATA 2,65,64,54,6F ,6F,20,68,69,67,68,20,69,6E,20,6D,65,-1,40
1030 DATA 3,60,6F,72,79,21,20,4E,6F,20,07,54,59,50,45,41,48,-1,C4
1040 DATA 4,45,44,20,69,6€,73,74,61,6C,6C,65,64,00,0A,24,%4,2€,-1,38
1050 DATA 5,89,1€E,3F,00,2€E,8¢C,06,41,00,C8,50,53,51,52,1E,8C,~1,E7
1060 DATA 6,C8,20,40,00,05,21,00,50,30,00,10,73,26,20,21,00,B1,-1,36
1070 DATA 7,04,03,E0,8B,40,00,8€,08,05,11,01,25,00,FF,A3,1A,-1,C8
1080 DATA 8,00,A3,1C,00,A3,80,00,05,00,01,A3,82,00,BA,2A,00,EB,-1,8A
1090 DATA 9,03,BA,12,00,0E,1F,B4,09,CD,21,58,25,F0,FF,8C,CB,-1,95
1100 DATA 10,81,EB,40,00,28,C3,B1,04,D3,E0,C5,1E,3F,00,89,47,-1,49
1110 DATA 11,0E,8C,4F,10,C7,47,03,00,01,1F,5A,59,58,58,C8,~1,73,-1

LISTING 3: Using BASIC, merge TYPEAHED.DAT’s DATA lines with X-MAKER2.BAS (Listing 2), and
run the resultant program to create TYPEAHED.SYS.

PROCEDURE Center
PARAMETERS Text, Rw

8 Rw, 40 - Len( Text ) / 2 SAY Text

RETURN

LISTING 4: CENTER.PRG cleverly centers text in dBASE programs.

CLEAR
SET PROCEDURE TO Center

Do
Do
DO
Do

Center WITH "A Great Datas Base Program", 6
Center WITH “"from Ugly Duckling Software", 8
Center WITH “by Cathy Ray Tube®, 10

Center WITH “(c) 2001. No Rights Reserved.", 18

CLOSE PROCEDURE

LISTING 5: TESTCENT.PRG tests the dBASE CENTER procedure shown in Listing 4.
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CENTER WITH “This line is
centered”,10. The SET PRO-
CEDURE command, which I use
frequently, makes CENTER
memory resident and therefore
very fast.

Alan Patrick Moynihan

Liverpool, New York

Editor’s note: I recognize Alan’s
method for centering text. It’s
the same technique I learned
way back in my high school typ-
ing class. To center a string, the
procedure cleverly subtracts half
the string’s length from the dis-
play’s center column (40), using
the result as the column in
which to start the string. To test
CENTER.PRG, save it on disk
along with Listing 5, TEST-
CENT.PRG. Then, from the
dBASE dot prompt, issue the
command DO TESTCENT.

BASIC Shell Games

Don’t overlook BASIC’s SHELL
command. It can serve as a
handy tool for building utilities
quickly. The structure of the
command is

SHELL “quoted string”

The quoted string can be any
DOS command, program, or
batch file. SHELL runs the com-
mand in quotes as if you had
typed the same command at
the DOS prompt. For example,
SHELL “DIR” displays a direc-
tory of the current drive.

DISKUTIL.BAS [Listing 6]
demonstrates how to use
SHELL to write a disk utility
program. The first part of the
program displays a menu and
then waits for you to type a key.
Type D for a directory of drive


http:XS-CHRS~FNHEX(.HS

A:. Type F to format a disk.
Type P to print that directory.
Type E to erase all files. Type Q
to quit the program and return
to DOS. All these commands op-
erate on drive A:. Be careful
with commands F and E—they
can destroy files.

BASIC’s SHELL command
makes it easy to write utility
programs like DISKUTIL.BAS
in a minimum number of steps.
Remember this command the
next time you need to run DOS
commands from within a BASIC
program.

Jack Fine

Davis, California

Breaking a WordStar
Logjam

While organizing an alphabetic
reference, I discovered a quirk in
WordStar 4.00. The problem sur-
faced with the ‘change logged
drive/directory’ command on
WordStar’s opening menu. My
hard disk contains 26 subdirecto-
ries named \ A through \Z, in
addition to others, including
WordStar’s directory, \WS4.
When I tell WordStar to log on
to subdirectory \ 4, it switches
to drive A: instead.

Apparently, WordStar is un-
able to log on to subdirectories
with names such as \A, \B, \C,
and \D that match the valid
drive letters specified when first
installing WordStar.

By experimenting, however, [
learned to break WordStar’s log-
jam. At the same time, I put a
seldom-used DOS feature to
work. The trick is to specify the
current directory with a single
period. First type L at Word-
Star’s opening menu and then
type .\ A to switch to subdirec-
(continues)

100
110
120
130
140
150
160
170
180
190
200
210
220
230
240
250
260
270
280
290

310
320
330
340
350
360
370
380
390
400
410

600
610
620

'DISKUTIL demonstrates using SHELL to execute DOS commands from BASIC
KEY OFF: CLS
LOCATE 5,1,1

PRINT "Press D -~ for the Directory of the disk in drive A:"
PRINT © F -- to Format the disk in drive A:"

PRINT ™ P -- to Print the directory of the disk in drive A:"
PRINT ® E -- to Erase all the files on the disk in drive A:%
PRINT ® Q -- to Quit"

PRINT

PRINT

PRINT “Enter D, F, P, E, or Q: *;

CHOICES=INPUTS(1)
CLS

ON INSTR("dDfFpPeEqQ",CHOICES)/2 GOTO 260,310,350,420,530
GOTO 120 ‘Invalid input; redisplay the menu

£ CRRRAR K BEGIN DIR A: ROUTINE

SHELL "DIR A:/P"

‘Get a single key

GOSUB 570

GOTOo 110

' END DIR A: ERAREAE
G T RAARERS BEGIN FORMAT A: ROUTINE

SHELL "FORNAT A:/4"
GOoTO 110

' END FORMAT A:
1 CARSRNER BEGIN PRINT DRIVE A: DIRECTORY ROUTINE
LOCATE 5,1: PRINT “Turn printer on."

GOSUB 570

'Add the /4 parameter if needed

KRR ARRN

SHELL "DIR A: > PRN"

LPRINT CHR$(12); 'Form feed

GOTO 110

4 END PRINT DRIVE A: DIRECTORY  #wwaaxw

’ kR hkkk

LOCATE 5,1
PRINT "Press <Esc> to abort; otherwise press <Enter> to"
PRINT "erase the files in the root directory of drive A:"
K$=INPUTS(1): IF K$=CHRS(27) THEN GOTO 500

1F K$<>CHR$(13) THEN GOTO 450

SHELL "ERASE A:\"
CLS: SHELL "DIR A:"

BEGIN ERASE A:\*.* ROUTINE

‘Check the disk for subdirectories

GOSUB 570

GOTO 110

L END ERASE A:\*.* TokRkk
FLRRARRRS BEGIN QUIT ROUTINE

CLS

SYSTEM

4 END QUIT Rt
R i BEGIN PRESS <Enter> SUBROUTINE

LOCATE 25,1

PRINT "Press <Enter> to continue.";
IF INPUT$(1)<>CHR$(13) THEN GOTO 590
RETURN

L END PRESS <Enter>
END

ERNARAE

LISTING 6: DISKUTIL.BAS shows how to use SHELL to execute DOS commands like DIR and FOR-
MAT from within a BASIC program.
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These Softstrips contain *.*'s
program listings for April.
They can be read by Cauzin's
Softstrip System Reader.

260 PC WORLD APRIL 1988

tory A. Typing .\ B switches to

| subdirectory B, .\C switches to
' C, and so on. —Ed.

When No Means Yes

FORM.BAT (“Elegance or Sim-
plicity?” *.*, PCW, October
1987) is nifty. However, the
CR_Y_CR file should be
CR_N_CR. To create this file,
type

COPY CON CR_N_CR <ENTER >

<ENTER >

N <ENTER >

<ENTER >

<F6> <ENTER>

Then in FORM.BAT change
each of the two CR_Y_CR file
names to CR_N_CR. This an-
swers no to FORMAT’s question,
‘Format another? A yes answer
formats the same drive. A no an-
swer formats the next drive by
letting the batch file continue. In
this case, no means yes!

Larry O'Rear

Georgetown, Texas

Join the *.* global exchange.
We'll pay $25 to $200 for each
item published. Send your per-
sonal computer discoveries to
Star-Dot-Star, PC World, 501
Second St., San Francisco, CA
94107, or electronically to MCI
Mail PCWORLD/179-3813,
CompuServe 74055,412, or The
Source STE908. All published

| submissions become the prop-

erty of PC World and are subject

| to editing for length and style.

Due to the volume of mail, we
cannot acknowledge any submit-
ted materials. Accepted contri-
butions will be acknowledged by
payment. @
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TECH NOTES

file elevates OS/2’s disk storage
requirement to over 5MB—and
that's before you've loaded a sin-
gle application or keyed in any
data.

Subsequent releases of 0S/2—
particularly those with the Pre-
sentation Manager in tow—will
require still more hard disk real
estate. Given that most 0S/2 ap-
plications will be considerably
bulkier than those written for
DOS 3., a 20MB hard disk is
the barest minimum; 40MB will
provide a much better fit.

Made to Manage RAM

On the memory front, 0S/2 nom-
inally requires 512K, with IMB
recommended, but you'll need a
good deal more RAM if you
choose to run the compatibility
box or anything remotely
interesting,

The compatibility box must
simulate a “traditional” PC en-
vironment, with sufficient mem-
ory to contain DOS 3.xw, the
DOS application, and data. The
box can be configured to run®
with varying amounts of mem-
ory, up to 640K. All told, run-
ning an old DOS application can
increase OS/2's minimum mem-
ory requirement to as much as
2MB.

Even if you skip the com-
patibility box, IMB of RAM isn't
really a workable starting place.
Without big, meaty software—
and, in time, without the equally
hefty Presentation Manager—
the new operating system is sim-
ply a highway to nowhere. If you
intend to run multiple applica-
tions, you'll need at least 2MB to
do much more than directory
and disk checks.

Under 08/2, these differences
in degree ultimately become a
difference in kind. Pending the

264 PC WORLD APRIL 1988

05/2 nominally requires
512K, with 1MB
recommended, but you'll
need a good deal more

RAM if you want to run

anything remotely

interesting.

arrival of OS/2 applications, a
quick look at the mightiest of the

- DOS 3.xx class provides an in-

kling of programs to come. Pre-
eminent DOS programs like
Euxcel, dBASE, and Paradox rou-
tinely exceed 500K in code alone.
The virtues of tight program-
ming aside, it's perfectly rea-
sonable to expect some 0S/2
applications to approach or ex-
ceed 1MB of program code.

Fortunately, OS/2 knows how
to use the protected mode of the
286 processor to manage RAM
efficiently. Unlike DOS 3.xa
software, OS/2 applications won't
deal with physical addresses. In-
stead, programs will manipulate
virtual addresses that 0S/2 con-
verts to physical addresses at
the last possible instant, just as
the CPU prepares to call on
them.

0S/2 and the 286 are engaged
in a tight duet. In it, OS/2—ever
mindful that the 286 will advise
if memory is needed—writes
least-used segments of RAM to
the swap file, thereby clearing

room for the executing program.
0S/2 pulls this assignment off
without requiring programmers
to labor over various strata of
overlays.

Accordingly, if a key portion of
RAM has been temporarily
swapped to disk (that is, to the
swap file), the 286 notifies 0S/2,
which then retrieves the waylaid
code or data. The CPU cycle re-
sumes, the 286 calls on the next
virtual address, and the entire
process begins anew.

To juggle all these respon-
sibilities, 0S/2 uses and main-
tains a 286 protected mode
feature called a descriptor table.
This table stores the physical ad-
dresses that correspond to the
virtual addresses; the CPU,
working under 0S/2's direction,
looks up the virtual address in a
descriptor table and substitutes
its physical address—without
breaking stride.

0S/2’s indirect memory-
referencing scheme benefits
users and applications alike. By
managing memory far more effi-
ciently than DOS 3.xa can, 0S/2
frees applications from work that
DOS requires them to perform.
Beyond simply making more
RAM available, 0S/2 also uses
that RAM more creatively. It's
capable of shifting program code
and data throughout memory
and (on a temporary basis) to
and from the swap file.

No longer must applications
reserve all free memory merely
because they might need it. With
an assist from the 286, 0S/2 in-
telligently rations RAM, supply-
ing programs with only the
memory they need at the time.
All the while, each application
can operate within its own vir-
tual address space—a con-
tiguous block of unfettered



memory. That’s why software
developers writing for OS/2 can
pack much more functionality
into a given megabyte of system
RAM than they can under DOS
3.ax; there’s no space wasted on
reserving data or code buffers
just in case they might be
needed.

Protected Mode Politics
Street-smart users know that
even the most polished software
hit isn’t bug-free. Fortunately,
08/2's ability to work with 286
memory protection insulates
users from the most egregious
slips in software quality-assur-
ance testing.

This kind of security is essen-
tial, simply because the stakes
are now so much higher. What-
ever havoc ensues from a frozen
or buggy DOS 3.xx application,
the damage escalates if you're
forced to restart a suite of data-
filled 0S/2 windows. Because the
likelihood of a glitch rises dra-
matically as interaction among
applications increases, the vir-
tues of OS/2's hardware-based
protection are obvious.

The same descriptor table
that converts an OS/2 applica-
tion’s virtual address to a
physical address also stores
information about the contents of
RAM that the application is al-
lowed to access—usually, just its
own data. These tables render
all other applications and data,
along with 0S/2 system code and
system data, off-limits and inac-
cessible. The worst a wayward
or frozen application can do is
shoot itself—not 0S/2, and not
other applications—in the foot.

For further evidence of 0S/2’s
commitment to system integrity,
consider its “castle keep” strat-
egy. Just as medieval castles
were built with several rings of

ortunately, 05/2's

ability to work with 286

" memory protection

insulates users from the
most egregious slips in
software quality-
assurance festing.

defenses, so OS/2 erects a series
of enclosing walls and a final, in-
nermost barrier—a kind of cas-
tle keep.

08S/2 takes advantage of the
286’s four rings of hardware se-
curity. These rings, numbered 0
to 3 from the inside out, provide
the system with ever-greater lev-
els of protection. Every segment
of memory in the 286 must be
assigned to a ring level. The por-

| tion of RAM that claims ring 0—

which 0OS/2 inhabits so it can
boot up the system—takes
charge of granting privilege lev-
els to applications. The OS/2 ker-
nel performs memory allocation
and task scheduling for the re-
mainder of the operating system
and for every other program. In
this hierarchy, code at levels
higher than 0 cannot grant them-
selves greater access than they
already have.

In practice, all applications
are treated equally, and all re-
side in ring 3. Device drivers,
which need direct access to
hardware such as the screen, ex-

ecute in ring 1. For the time
being, ring 2 remains reserved
and unused.

What good are castle walls if
the fortification lacks passage-
ways through which insiders can
come and go? That was Intel’s
question precisely, so the chip
maker engineered hardware
support for gates into the 286.
Gates control applications’ re-
quests for operating system
services that lie protected in
lower-level rings.

Consider the consequences if
there were no gates and one pro-
gram called a service that then
crashed without warning: The
application would continue to
twist slowly in the wind. Gates
implemented in 286 hardware
(but acting under 0S/2’s watch-
ful eye) guard against such mis-
haps, which would doom a
multitasking environment. Gates
thus enable 0S/2 to quickly re-
turn control to you. This system
of checks is intricate but indis-
pensable to multitasking—what
with hundreds of thousands of
instructions from several ap-
plications executing every
second.

Harking back to the 64K sys-
tems and single-sided floppies of
vesteryear might soothe the sav-

| aged bank account. But 0S/2’s
~ sophisticated memory-manage-

ment and multitasking skills
simply require a hefty dose of

| hardware resources. On close

scrutiny, it’s remarkable that
0S/2 handles its affairs as effi-
ciently as it does. &

Robert Carr is vice president of
software for the San Francisco-
based Go Corporation, former
chief scientist at Ashton-Tate,
and the creator of Framework.
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If you're looking for the best price
on an IBM compatible PC,

You’re looking at them now.

Call toll-free (800) 648-7402
In Mass: (800) 562-9202

$569 $949 $§2295 $1495
XT AT AT AT-LCD
TURBO TURBO 386-16MHz PORTABLE
BASE MONOGRAPHICS
SYSTEM
Intel Processor 8088 80286 80386 80286 Total Satisfaction Guarantee
Clock Speed 4.7718 MHz 6/10 MHz 6/16 MHz 6/10 MHz . .
Ram on Motherboard 512 KB 512 KB 1024 KB 640 KB We are so confident in our quality
B.LO.S. PHOENIX  PHOENIX AWARD PHOENIX products that we provide a total satis-
Toshiba Floppy Drive 1-360 KB 1-1.2 MB 1-1.2 MB 1-1.2 MB faction guarantee. This means that
Keyboard Style 84 Keys 101 Keys 101 Keys 84 Keys any system bought from us may be
Power Supply 150 Watt 200 Watt 200 Watt 165 Watt returned within 30 days from the date
Monitor SAMSUNG 12" Hi-Res Amber Monitor with Tilt and Swivel T ;
Menagaphies Cad HERCULES Compatible Monographics Adapter Card ;}OC?SDZE'C‘;]Z?S g’r:ci ﬁgle {jrf:’]:g ﬁims
Ports Parallel Parallel, Serial. Game & Clock Calendar e ) ;
Free Software Yes Yes Yes Yes should be (;hlppf}d bﬁ(.:khtohus in the
Free Disks Yos Vs Ves Yes same condition in which they were
Three Year Warranty Yes Yes Yes Yes sent.
Toll Free Service Lines Yes Yes Yes Yes
BASE MONOGRAPHICS imi
S e il Three Year Limited V.Vgrranty
SEAGATE 20MB & W-D Controller $ 909 $1289 $2635 $1835 We also offer a three-year limited
SEAGATE 30MB & W-D Controller 941 1321 2667 1867 warranty, which warrants each system
SEAGATE 40MB & W-D Controller 1126 1506 2852 2052 e stamifchure tn be feeof delecs
SEAGATE 60MB & W-D Controller 1176 1556 2902 2102 : . . io fi
SEAGATE 80MB & W-D Controller 1640 2020 3366 N/A 't';"?:tfiﬂajszr:dgfgﬁgﬂ’zht'ﬁ rezl:y oar
EGA COLOR SYSTEM period we will repair or replace, at
Base System Featues Plus our option and at no additional cost
Enhanced Graphics Card returned to us.
EGA COLOR SYSTEM with
SEAGATE 20MB & W-D Controller $1319 $1681 $3027 .
SEAGATE 30MB & W-D Controller 1351 1713 3059 Toll-Free Technical Support
SEAGATE 40MB & W-D Controller 1536 1898 3244 .
SEAGATE 60MB & W-D Controller 1586 1948 3294 S:gst?lggga%cgzggl(f:ﬂ’xn
SEAGATE 80MB & W-D C 2 2050 2412 3758 e o et
S L Al > 1-800-562-9202) allowing your
SUPER TURBOS XT SUPER AT SUPER AT SUPER unlimited access to our highly trained
TURBO TURBO  386-20 MHz technicians. When problems do occur,
INTEL Processor 8088 80286 80386 90% are solved over the phone.
Clock Speed 4.77110 MHz  6/12 MHz 6/20 MHz
Ram on Motherboard 512 KB 1024 KB 1024 KB
B.L.O.S. PHOENIX EDEN AWARD Payment Terms
Add to above prices $30 $343 S660
s 4 b e We accept MasterCard, VISA, money
orders, certified check, personal
checks (allow 10 days for processing).
50 Hove Avenue e i e
. (
Millbury, MA 01.52 7 use purchase orders on N-15 terms.
e Phone: (617) 865-0211
TECHNOLOGIES FAX: (617) 865-1853
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ONVEDITERY RAN

IN N.Y.S (& outside Continental U.S.)

(212) 732-

FOR CUSTOMER SERVICE

CALL MON-FRI/9 AM-4 PM
(718)965-8686
FAX NO. 2125641497
TELEX NO. 422132HMOLLER

IBM PC/XT
COMPATIBLE
PACKAGE
» 640K RAM w/Clock
Calendar * 360K Drive
5 * Keyboard
* Serial /Paralle!
"~ Ports » Box of 10 Diskettes
» 12° High Resolution Monitor

$769

25 e i one " *1049

HARD DRIVE
PACKAGE

IBM XT Computer-
IBMKeyboard- 256K
RAM Expandable to
640K + 380K Disk
Drive - 20MB Hnrdf :
Drive-Package of 10
Diskettes { onno
Optional)

$1499

1BM XT PKG W/2 360K FLOPPYDR/VES .$1279

IBM PC PACKAGE
IBM PC Computer - IBM
Keyboard - 256K RAM
Expandable o 640K

FOR ORDERS AND INFORMATION CALL TOLL FREE

4500 1-800-345-7058
1-800-345-7059

OPEN 7 DAYS A WEEK FOR ORDERS: MONDAY-
FRIDAY: 9AM-7PM / SATURDAY & SUNDAY:9:30AM-6PM EDT

PERSONAL
SYSTEM 2
MODEL 50

w/720K Flopp&
Drive
1BM Hard Drive /, &

$2599

Personal System Il Model 25...
PS Il Model 25 w/Color Monitor.

PS Il Model 60 w/44MB Hard Dnve &
1 720 k Floppy Drive $3!

OR WRITE:

MONTGOMERY GRANT
MAIL ORDER DEPT.

P.0. BOX 58

BROOKLYN, N.Y., 11230

* PERSONAL
SYSTEM 2

MODEL 30 PACKAGE
» |BM Computer * Two 720K Drives
« 640K RAM e Built-in Graphics
» Serial/Parallel Ports » Optional 12*
Monitor

88/ PIHOM Od

One floppy 360K Drive- lasgl l::rsonal System |l Monnors 81 199

Same PKg. w/Two 360K 12" Monitor -Serial /Paral- 8 $24 PS/2 Model 30 w/720
Floppy D?lves/ $849 - leliPorts 3899 s :frng’?vv;va&mMBBM $1599

NEC POWERMATE | DRIVES IBM PC XT COMPATIBLE
PACKAGE PACKA
IBM PC/XT /AT COMPATIBLE HARD DRIVES & CARDS Keyboard: 640KRAM Power

-86E. ' Tutbospeed _4.7/88 MHz |
20%81/2Hl w/Controller. 5 .95°| NX-1000....$169.95 353’( Floopy Drives (&

30MB 1/2 Ht. w/Controller FX-800.......5429. - $289.95
dOMB1/2 Ht.w/Controller. . 95* .9!
NB 2415.....$559.95

MINISCRIBE % "$B59. 'pa,ms, q | Processing Software

40MB 1/2 Ht, w/ConIroller EX- K
MaCa EX-1000...8a50.05 | OKIDATA 67

CMS20
CMS 3oMB Cald OKI-120......$189.95

OKIMATE20.$139.56 BLUE CHIP
4 PANASONIC | OKIDATA180.8219.95 1BM PC/XT COMPAT. PKG.
* 800286 8 MHz Processor * 640K i 1080I-11 = 3 | #/(MONITOR

RAM * 1.2 MB Floppy * 12" Monitor 1002............8279.9 Laserjet ! 512K RAM Expandable to

2 : R . ) B40K - 360K Flo Disk
] 349 7 LQ. Dai Series |l ~__ Brive - 12 Monflor . Box
w/20MB Hard Drive. O Whael Printer - |_of 10 Diskettes - Game

POWERMATE Ii SL......$470. |___— Disk §
with monitor 31 879 = . T m‘1649 %WOE&??EQV&?

commodore VENDEX ‘appul PACKAGES

PC10-1 || HEADSTART + Apple IIC_or IIE

BM /XT : Keyboard « 5.25" Disk
4 PC, - - MODEL D Dn)\lm .a‘r? Monitor -Izll
COMPATIBLE & PACKAGE Hook-up - Cables and

PACKAGE 16 Bonattes 0" °

*PC10-1 Computer [~ = g \ - APPLEIIC APPLEIIE
=512K Expandible = = $ $

=
4.7 MHz. -Dual Floppy Drives- 7 Expansion +512K RAM Computer + Keyboard Apple IIGS Computer « 3.5
*Enhanced Keyboard Slots-512K Expandable to 768K + Parallel & +360K Floppy Disk + 4.7-7.16 MHz D,.N.Apfie RGB ColorMonitor s
*Serial & Parallel Ports +12* Monitor Serial Ports -Mouse - Available in  Color or +12" Monilor « BO88-2 Processor Pck 10 Diskettes « All 1 379
&Adapters  sPackage of 10 Diskettes Monochrome System: Over$1000 Wortho! Cables & Adapters ¢ Apple

o % Software-NO CHARGE! $ Software
PRIERAN Talies 799 MAC PLUS Comouter Packag .s1s579

$ IMAGEWRITER Il Printer
529 Mono System  Color System MAC SE Computerw, Duai Drive....§ 1949

$ $ Same Package with 20 MB Hard MAC SE Computer w/20MB
Same Package with 3789 899 1 049 APPLE vad an{ .$2589
20MB Hard Drive APPLE MAC I .CALL

SLNNODJV TVYNOILYONAZ 3LIANI IM

TOSHIBA 1000 Color Monitor.
720K Floppy Drive THOMPSON 14" CGA

512K RAM « 4.77 $3050 Monitor C: Commodo

TOSHIBA D... COMMODORE 1080 RGB ] om m

IN STOCK!
e Vst T j" THOMPSON ULTFA SCAN... ... sss0 I AMIGA 2000 LOW PRICE!

ZENITH183...... MAGNAVOX EGA
! AMIGA 1010 DISDRNE 1064 RGB COLOR MONITOR
377 8 SPARK D%EOAIIB\A%EES“ Monitor A 1010 DISKDRVE  BRIDGE CARD - RF MODULATOR

AMIGA 501 - 512K EXPANSION THESE & ALL OTHER
with EGA Card PERIPHERALS IN STOCK

commodore commodore . - AMIGA

128 PACKAGE 64/c PACKAGE > soow/10s0 169
gommogou 123 Cngp;zlerc'ICor&modou 1571 Disk gon;m;?ou gl/c Comgulm Cofn;modore 1541 AMIGA .

rive + Commodore olor itor is rive omputer Printer « 12"
Commodore 1515 80 Co|umn°Plinl°er: ° s729 Computer Monitor ‘399 500 w/1080/1010 979

chs. Please
shipping
1I- for
y» e accepted
18M PC/XT are Atk Corp. ~ call for details

NO ADDITIONAL SURCHARGE FOR CREDIT CARD ORDERS  For your protectionwe check for
Circle 65 on reader service card
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