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COMPUTE WHII.E
YOU PRINT!

FINALLY, A REAL MAINFRAME PRINT SPOOLER
FOR YOUR IBM PC OR COMPATIBLE

F you spend part of your PC ¢ Print documents in order of

time running applications. B priority regardless of order on
Part of it printi o M oncxobn Gt by vty P disk.
art o pI’ll’l. ng. . Bocks used 96 of 10M Max 0 sce Printer Sts: NOTREADY i
And a lot of time waiting . . . W Print same form types
, . mefpoyan  Date Tme Pifom PA M Coy O b P inimize ¢
Imagine a program that prints up 625 Q@ 4°SD & N 1 together to minimize Lha.mges.
to 10,000 pages while you run appli- %% 001 SN % v 3 * Hold documents to be printed
. - - Sales Proy 05 0900 S°STD 66 N 1
cations. W5 NW 55D 66 1 later.

Print Q does that. Plus prints
multiple copies. Re-starts on any

Forms jammed? Instead of start-
ing from scratch, you can re-start at

page after formjams. And more. All (Crange. Dieete [Eut. 4. Xse. Oleue. (Rlease. resTlart. View. (Wirte any page.
while you keep on working. i s Sottwars Dctons, e Printer down? Keep right on
It’s the first really complete print working. Prif}t Q saves your docu-
spooling subsystem for your IBM Convenient status display lets you monitor ments and prints them later.
PC. And your biggest time saver and control print commands at any time. Print Q does all this and more with-
ever! out interfering with your applications.
HOW PRINT Q WORKS USER-FRIENDLY AND GUARANTEED
Load Print Q once with your program disk and it Order now and you’ll receive the 5%" Print Q disk.
remains resident, assuming complete independent con- Complete user-friendly documentation. A DP user’s
trol of your printer. guide to enhancing Print Q capability. A service hotline
You run applications as usual, but instead of stopping number. Plus our guarantee:
after the print command, keep right on computing! Print If you're not convinced Print Q saves time, increases
Q intercepts the documents bound for the printer, spools productivity and enhances printer function, return it for a
them to disk, then prints them according to your com- full refund within 30 days.
mands. With Print Q you can: Call toll-free or mail the coupon to order now.
¢ Print up to 255 copies automatically. 1-800-346-7638
¢ View documents without printing. In New Jersey call 201-584-8466

-
8 8 B 0§/ TM-------mw%
) Software Directions, Inc. 1572 Sussex Turnpike, Randolph, NJ 07869

\ SIEE; Rush me Print Q for just $89, which includes postage
o\
’r For users of IBM,

and handling. If I'm not convinced Print Q saves

time, increases productivity and enhances printer function, I'll

PC, AT, XT, PCJI‘ return it within 30 days for a full refund.
and most IBM ..
compatibles.

NOT COPY

PROTECTED k;,”\.Cht'ck enclosed. ] Visa o ] MasterCard " O Am.Ex. :

Company

Address

Acct No Expdate .

\l;.'n ure
s a registered trade m nlernc al Business Mochines Co NJ resident add 6% sales tax
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WOuld you rent an

operating room, hire
a medical staff, train
them in emergency

‘medicine, and still

expect economical
family health care?

No. Yet, most software companies
set up complete manufacturing
facilities, hire production staff,

and train product managers at
great cost.

There is a more economical, flexible,
and safe alternative. Logistix.

Rely on our product management
specialists to take your software
product from design stage through
distribution. Logistix.

Reduce product costs by eliminating
the fixed costs of facilities, equip-
ment, and personnel. Reduce
manufacturing expenses with the
strength of combined buying power.
Convert all your product costs to
variable costs. Logistix.

The safe choice. Logistix.

LOGISTIX

1380 Piper Drive
Milpitas, CA 95035
(408) 946-6600

Circle 528 on reader service card

Letters

We still claim that 1000 Cray-1
super computers will take 4 billion
years to generate all the possible
passwords. But since the 560-bit
encrypting key creates 2560 power
possible password combinations, a
few minutes with a calculator
should reveal that 4 billion years is
a conservative estimate. This isn’t
meant to imply, however, that pur-
chasing 1000 Cray-1’s is the only
way to crack the code. We merely
wanted to quantify our algorithm
in terms of an attack by a brute-
force technique. By comparison,
the 56-bit DES algorithm would
last 20 minutes under similar
circumstances.

Of course, as stated in the man-
ual, a large encrypting key doesn’t
guarantee total security. We spent
more than two years developing
the Advanced Data Encryption Al-
gorithm (ADEA) contained in For
Your Eyes Only, and despite what
you allude to as “the customary
modus operandi in cryptography,”
we don’t want to release the de-
sign. However, several features
make the program unique.

Five different algorithms alter
each byte in the file at least five
times. To break one algorithm,
you must break four others as
well. A user can reencrypt a file up
to 98 times by creating another
password, which can range in
length from 2 characters to a page
from a book. All five encrypting
keys change for every 512 bytes in
a file. To read the entire file, you
would have to break dozens or

(continues)
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A CCOUNTING FOR MICROS

fast and easy to use, with
structions, Our manual (shown &
also includes helpful informatio
bookkeeping and computers.

GENERAL LEDGER ..ovcconsurrirines $125
Allows up to 1,000 accounts & 1,000
transactions/month. Retains mo/end
balances for Last year, This Year and
Forecast. Includes Cash Disburse-
ments, Cash Receipts and General
Journals, Reports include Balance
Sheet, Income Statement, Annual
Summaries and Journal Reports.

ACCOUNTS RECEIVABLE .......... $125
Allows up to 2,500 customers and 1,000
invoices per month. Invoicing can access
Inventory Module. Keeps customer
names and addresses, Invoice prints on
plain paper or any pre-printed form.
Statements can be printed at any time.

INVENTORY ...convsinreismmsssssernses $125

and Customer Price List.

(612)339-2521

onany pre-pi
names and addresses,

SET OF FIVE .,
SET OF FOUR ...
SET OF THREE ....vccconisnsscsnies $325

PAYROLL ...convessssvsssnsrmsasmmasisies $125
Will handle up to 100 employees with
eight deductions per employee. Deduc-
tions may be determined as fixed dollar
amounts or percentages, or referred to
a table for automatic look-up. Tax fables
are easily entered, or purchased sepi-
rately. Prints checks and W25,

Epson OX-10 Racio Shack CPM  Other compatibles

t torm. Keeps vendor

DEMO DISK
$18.00

Try all 5 programs above (GL, AR, AF,
IN, PR) Order our DEMO DISK for
$18.00 (includes shipping). Condensed
versions of the programs give you the
“feel” ot data entry and access. Includes
sample reports and instructions. Specify
machine

TMAN sicinecrssisrmsaniemsenssanssns 128

type of information for quick access.
Name or subject oriented with 15 lines
of notes per name, Use TMAN as a
mailing list, filing system, notebook,
etc. Can be used alone or with data
from our other programs.

Tey TMAN DEMO o.cvonversscorvissvises $36

HOW TO ORDER: lease specify machine
and disk format. You can pay by check,

Allows up to 4,000 parts. Keeps 3 RUN ON MOST CPM AND M5DOS by VISA or MasterCard {we need your

month history of unit sales as well as expiration date and card number), or by

year to date. With AR, can be used as Ao CPM  /BM PCXTPC £ AT Sanyo (aT) UPS COD (add $2.50 COD charge). Our

point of sale system (prints invoices, ~ Covmbia  Kaypwo (al) Tandy (a) price includes shipping. Minnesota resi-

handles cash). Reports include Inven- €079 Morow (af) o dents, add 6% sales tax). We ship most
3 Corona Osborne (al) Zenith 100 & 150

tory Value and Stock Report, Internal  fagatany  Pamasore Broem orders the same day.

or ORDER BY PHONE: 612-339-2521

James River Group

S Y

125 North First Street
Minneapolis, MN 55401

‘The "Catch-All" program. Files any

PC-WRITER™
IBM PC GRAPHICS
LETTER QUALITY

Enhancement for
Okidata MLB2A/B3A
Dot Matrix Printers

® Plug 1n module easily installs in grinter
® Draft (120cps) & Letter Quality {30¢ps)
® Elite character pitch
® Front panel access to all teatures
®Emulation of IBM PC Graphics printer
® Superscripts / subscripts
® Foreign / scientific characters
®Works with print screen key in
graphics and text
®Prints all 228 display screen characters
and box drawing symbols exactly as
thaY appear on display (double line as
well as'single line box symbols)

Ask About OK-WRITER®Okidata
raphics for $99 with many of above
eatures

O RAINBOW 1ecHnoLloGIEs INC

17971-E Skypark Circle, Irvine, CA 92714

(714) 261-0228 Telex 386078
UK Distributer: X-DATA (0753) 72331

Circle 328 on reader service card
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FANSI-
CONSOLE™

The Integrated Console Utility TM
All the little things IBM forgot!
for IBM—PC, XT, AT & clones.

* 1.210 3.0 imes faster DOS & BIOS
screen writing

* more escape sequences than ANS'.SYS

* uysable in any language

* scroll recall tacility

= compatibility w/PC & AT software

« full EGA support

* 255 character typeahead butfer

* increase key repeat rate

* no scroll blink tor some adaptors

* VT 100/52 emulation

* auto dual screen disable

e keyboard induced breakpoints

* window support

* support for 50 line display

* many many more httle features

A00p Mol (w o ship case) & dish $75, or s
Shareware dish 825 As desenibed in 2°C-World
February 86, pe. 282 and in L orus June 85, pe. 8

HERSEY MICRO CONSULTING. INC.
Box 8276K, Ann Arbor, M1 48107
(313) 994-3259 x656  VISA/MC

Circle 240 on reader service card

Letters

even hundreds of keys, with each
key controlled by five algorithms.

We can’t guarantee that our
program will keep data safe for 4
billion years, but whoever tries to
break into your file will wish you
had chosen a different security
program.

Barry McClure

President, Grebar

Winnipeg, Manitoba, Canada

Eagle Watch
Has anyone seen an Eagle lately?
Two years ago | purchased an
Eagle PC. The machine performed
flawlessly, handling PC-compatible
science programs and utility soft-
ware with ease. Despite the medi-
ocre documentation, [’ve had no
problems with it—until now. As
luck would have it, however, the
dealer | purchased the machine
from no longer carries Eagle prod-
ucts and can’t tell me where to
find support. Is Eagle Computer
still around, and if not, how can |
get technical assistance?

L. A. Corkan

Carlisle, Pennsylvania

The Eagles have gathered in Gar-
den Grove, California. Eagle
Computer is located there along
with K.E.&»C., America, the com-
pany that as of February 1986
markets the PC Plus, the Turbo,
and the Spirit (formerly the Eagle
PC-compatible line). K.E.¢&C.'s
sister company in Korea originally
manufactured the machines for

(continues)
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|SPEED FOR SALE.

Now you only!
can give {
your PC the 3
speed of an AT + $54900

without gouging your . &
pocket-book. Introducing VICTER
the new and incredible Victor o=
SPEEDPAC 286. The SpeedPac 286 is the newest generation
in turboboards at far below the normal $795.00 price! The
SpeedPac 286 uses a 8MHz 80286 microprocessor that is
faster than the AT's 80286! That's right. Even faster than big
blue's AT. So now you can make your IBM PC, XT or com-
patible* function over 600% faster. Its compact design lets you
install in a snap. It even comes with a 60-day money-back
guarantee and a full one-year warranty. Stop working with a
“half-fast” computer. Call and order your SpeedPac 286 now!
Call Mr. Micro.

National . . . Inside California . . .

800-227-5525 800-227-5524
— M [
By g ., Micro

Mr. Micro is the one to call for your Victor products. We are
committed to the market of Victor users and will do the best we
can to provide you with Victor products that will keep your
machine alive in an “IBM" dominant market. If you are looking
to enhance your Victor or need another one, call Mr. Micro.

List $895.00

Now!

PC-KITS

for your Victor 9000

$49500

The best of both worlds can be yours. Victors
PlusPC kit will let you operate in PC com-
patible or Victor operating systems. Extend-
ed utility programs, color graphics emulation
and greater versatilily is now available. Call

KN

VICTOR 90007

Mr. Micro.
Updated universal 2.1 ROM chips . 50.00set 10 MB or 30 MB hard disk kits .. . CALL
Convert 640K drives to 1.2 MB 149.00 ea  Over 600 software products .. .. .. CALL
384K memory boards .......... 385.00  Victor 9000 10MB complete system 1595.00

Big discounts for multiple item buys and corporate accounts

* call fot compatibihity info

Call tor apphicable shipping charges Prices alieady include a 2°. cash discount for ‘full payment by
cashiers check or money order Please allow 2 weeks lor personal or company check o clear belore we
can ship Prices subject to avallabihty and may be subject to change without notice

Circle 402 on reader service card
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Letters

A Bad Track Record

Hats off to Larry Thiel, whose let-
ter in PC World, February 1986,
bemoans the now-infamous AT
hard disk failures. [ encountered
‘disk failure’ error messages six
months after buying an AT in June
1985. I loaded the drive lock-down
program into a batch file on the
screen menu. Now [ run the drive
lock-down program before I turn
off the AT and, to date, have expe-
rienced no further drive problems.

My real complaint, however, is
with IBM. Thiel bought his AT in
September 1984; | purchased mine
nine months later. Knowing that
the drives caused problems in the
short run, Big Blue continued to
install them in “enhanced™ ATs.
Why?

I’'m a staunch IBM user, but this
insensitivity has tempered my
enthusiasm.

William W. Campbell

Bardstown, Kentucky

When contacted by PC World, a
representative from IBM said it
was not its policy to respond to
Letters to the Editor. —Ed.

The Macro That Missed

LaserJet owners printing 1-2-3
worksheets with the line printer
macros 5 through 8 listed in Fig-
ure 1 of “Lotus by Laser™ [PCW,
February 1986] will find their out-
put in portrait rather than land-
scape orientation as expected. The
code for landscape orientation is

(continues)
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Get In on the PC Market Action

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

Yo-page gems provide a cost-effective way to
reach over 275,000 PC World readers. Place
your ad with Carol Watson at 800/435-7766
(800/435-7760 in California).

Take the law

into your own hands.

Introducing LegalEase™—The simple,
ready-to-use business agreement and
form system for IBM®PCs.

Now get the legal protection you need in
your business and personal dealings, instantly.
Without hiring expensive lawyers.

LegalEase™ gives you over 150 time-tested
contracts, agreements, leases, notices, waiv-
ers, releases and binding business forms —
right at your computer keyboard. The simple
on-screen menus guide you to
exactly the right LegalEase™ docu-
ment. Just retrieve, edit and print
using PC Write, one of the best
selling word processor pro-
grams of all time. It's yours free
if you order now.

You can also use LegalEase™
with any standard word
processor, including Word-
Star®and MultiMate™ Or
copy the forms you need
directly from the manual.

LegalEase™ was written
by Richard H. Gens, a
respected Boston attorney
who has made a career of
drafting and enforcing docu- /
ments just like these for small /
to medium size businesses, £ ,
as well as individuals. ;. "

Get LegalEase™ and stop | ¥
paying lawyers to do what
you can do for yourself.
It'll more than pay for itself
the first time you use it.

LegalEase™ comes com-

» Commercial Leases (2 versions)
* Bills of Sale (4 versions)
* Lease of Personal Property
« Offer of Employment
* Employment Agreement
« Employee Non-Compete Agreement (3 versions)
« Firm Price Quote
* Notice of Defective Goods
« Contract for Sale of Goods
* Escrow Agreement
* Notice of Shareholders’ Meeting
* Notice of Directors' Meeting
* Minutes of Annual Meeting (Shareholders/
Directors)
« Certificate of Corporate Vote
* General Partnership
Agreement
* Real Estate Brokerage
Agreement
* Simple Form of Will
* Realty Trust —Nominee

LegalEase™ requires an 1BM* PC,
XT, AT or compatible, DOS 2.0 or
tugher and 198K RAM

Yes,

please send me LegalEase™ for
$89.95 plus $5.00 postage and
handling (Mass. residents add
5% sales tax). Don't forget my free
copy of PC Write, complete with
user’'s manual, which | am eligible to register
with the publisher.
| have 30 days to review this product and may

return it for a full refund if | am not totally satisfied.
[J Enclosed is my check/money order
Charge tomy [ Visa [ MasterCard

plete with these ready-to- CardNo Expir Date
use business documents,
and many, many more:
* Promissory Notes Name
(7 versions) e
* Notice of Delinquent [
Account ' City State/Zip.
* Credit Application
* Security Agreement ™
(2 versions) 1 \j‘ 3 I
* Power of Attorney I
; . —— T ——
{3 versiong) : HDG Software, Inc., 54 Wi B Sherbor 0177095
- 3 are, Inc., hitney Street, Sher! n, MA -9990
gzggei?t:;‘ of For faster service, call us at (617) 651-1881.
L . . N N S .
Lease Legaltase™ 15 a Tradernark of HDG Software, Inc. - Copyrignt 1986, HDG Software, Inc
Circle 442 on reader service card
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REMark

In this era of user autonomy,
why don’t PC users program their
own systems? Quite simply, most
business users aren’t program-
mers, nor should they have to be.
Lacking both time and inclina-
tion, the majority of users barely
skim the “read-me-first” section of
the user manual. They can’t be ex-
pected to make the analytical leap
from an occasional “what if” to
complex application development.

Information centers could de-
velop PC systems if they wanted
to, but in most cases they don’t, or
they won’t. Such centers promote
and support end-user computing,
but they generally live by the dic-
tum, Thou shalt not develop ap-
plications for users. The mission
of the information center is to help
users apply computer technology
to solve business problems. In
most information centers this
translates into training users and
providing a patient and helping
hand during the learning process.
Period.

Most MIS professionals won’t
acknowledge that full-blown sys-
tems can be developed for the PC,
but users are proving them wrong.
Increasingly, users are seeking out
independent contractors to write
their PC applications. MIS manag-
ers formerly controlled all devel-
opment done by outside vendors;
now, users are circumventing the
MIS department, just as they did
when they first acquired PCs.
Contract programmers report di-
rectly to the users. The systems
they develop range from applica-
tions using the top ten PC pro-
grams to logically complex sys-
tems written in C and assembler.

(continues)
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Now that we've
saved your data,
what else canwe
do for you?

By now, you probably know words, including erased file space.
about The Norton Utilities™with You can protect your data from
UnErase” You know, the program  harm with several of our other

that actually searches for and re-  utilities. Disk Test will scan your

trieves lost data. No idle boast,and  disk for damaged sectors, unsafe

a pretty good thing for data. File Attribute

to be famous for. makes your file invulner-
Problem is, eSt able to alteration or deletion.

UnErase is so pop- ®  Wipe File and Wipe Disk

ular, some of our keep personal data confiden-

other utilities just don’t get the tial. Data is wiped clear by file or

acclaim that they should. And disk never to be retrieved. Not even

there are some pretty nifty utilities with UnErase.

in our package that we’d like you Are youan
to know about. explorer at Ort
For instance, you may have heart? Other L

accumulated so much data on
your disk, you've forgotten where you vital information about your
you put it all. How do you organ-  system, a graphic map of your

utilities give

ize your database so your informa-  disk space, and let you scan your
gives you a list of all Norton Utilities
the directories and help you sort,
will sort all your directories five dif- precious data. And should you lose
ferent ways. File Size gauges the

tion is manageable and accessible? disk and snoop through programs.
First, List Directories Every day The
subdirectories on your Snoop' track, explore

disk. Then Disk Sort and protect your
amount of space your files occupy, The Norton Utilities version 3.0
to help you with transfers between is designed for the IBM PC, PC-AT,

disks and and DOS compatibles. Available
ot storage. at Computerland and most soft-
Fln Some- ware dealers. Order direct for
® timesyou  $99.95 from Peter Norton, 2210
need to Wilshire Boulevard, Santa Monica,

track down a specific bit of data. ~ CA 90403. 213-399-3948. Visa
It’s not deleted, just mislaid. Search  and Mastercard welcome.

your directories to find the
ENORTON

file by name with File Find. AIME-LIE ACLES5

] NEWSLETTER
Or lf: you pnly remember a UT“-ITIES says “Highly
few identifying words of the recommended

file, Text Search will search DATA RECOVERY for but:li;lcerssﬁ'
your entire disk for those DISK MANAGEMENT VOLUME/SITE
e LICENSES

A life saver for your data. avaasie

66

something, UnErase is always there.

REMark

Unfortunately, PC users some-
times suffer as a result of this en-
forced independence from MIS.
They suffer as MIS suffered before
them while learning how to select,
contract with, and monitor the ac-
tivities of outside developers. Inev-
itably, some of the PC systems
built by outsiders will develop
cracks or need improvements. But
by then the developer may have
moved on, leaving no forwarding
address. Like separate fiefdoms,
each department will have devel-
oped a system of its own that
bears little or no relation to any of
the others.

It’s ironic that many companies
justified PC purchases by project-
ing savings that would result from
eliminating outside time-sharing
services, whose costs had gone
through the roof. Expenses had
been incurred by many different
departments, and no one, it
seemed, was in charge of adding it
all up. Now, dollars are flowing
out again, only this time to con-
tract programmers. And once
again, it’s unlikely that anyone is
keeping track of the rapidly
mounting total.

MIS managers are responsible
for an organization’s appropriate
use of computer technology. Deep
down, they know that the measure
of any technology—large or
small—is its ability to help users
meet corporate objectives.

With that mandate in mind,
MIS departments must now ac-
tively exploit the power of the PC.
Let me make a modest proposal, a
four-point plan for getting MIS
departments to implement PC
development.

(continues)
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Train mainframe programmers
in PC programming. Unless
they’re after-hour hobbyists, most
mainframe programmers don’t
know how to write programs for
PCs. They need to see that pro-
gramming a PC isn’t difficult—it’s
just different from programming a
mainframe. Chances are that with
some training, many programmers
would gladly trade in the glamour
of the mainframe for the respon-
siveness and independence of the
PC,

Develop screening procedures to
determine whether a PC or a
mainframe can better satisfy a
user’s request. Criteria for such
screening might include system

scope, processing complexity, se-
curity constraints, number and
type of potential users, require-
ments for reconciliation with
other systems, and source and vol-
ume of input data.

Adopt a methodology that stan-
dardizes the development process
and promotes consistency within
and among PC applications. As in-
mainframe development, universal
rules, policies, and procedures
should govern every aspect of
every project, from the moment a
user asks the MIS staff to develop
a system through the documenta-
tion and final delivery of the sys-
tem itself.

Finally, differentiate between
MIS responsibilities and those of
the users. Once completed, PC sys-

be around.

% Chang Lei is part of an industrial
conglomerate that has been
making everything from cars to
computer peripherals for years.
So, even though we started making
personal computers in 1984, we already
know our business—the business of manufacturing
and marketing. And because Chang
Lei is just one part of a very large and
prosperous organization, you can count f
on us to be around in the future.
Many computer companies will
come and go in the next few
,« years. A lot have come and
gone already. That's because
they were engineers with a new
idea and a little capital, but not
much else. We are manufacturers
with adequate capital and facilities to

1

stay in business for the long run. If you
plan to be around for the long run, get in
touch with us. We're very supportive of
O.E.Ms, VARs and distributors.

CHANG LEI ELECTRONIC INDUSTRIAL CO., LTD.
6TH FL., NO. 99, FU HSING N. ROAD TAIPEI, TAIWAN, R.0.C.
TELFAX: 7168796 TELEX: 21405 LEICHU
CABLE: “LEICHU" TAIPEI TEL: (02) 7128877

Circle 524 on reader service card
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tems can be turned over to users
for care and feeding. But who's in
charge of enhancements, backups,
security? The lines of responsibil-
ity must be drawn.

MIS departments have spent
years refining their technical savvy
in system development. Now it’s
time to look for opportunities to
apply this expertise to PC develop-
ment—and give the mainframe a

break. €

Naomi Karten, president of

| Karten Associates in Randolph,
| Massachusetts, is a consultant

| . .
and trainer in the management
| of corporate end-user computing.

FITS IBM Q,
PC, XT Q
& AT s‘_f
Q)
Q~ l/
« Includes Parallel &%
Printer Port

* One Year \ /
Limited Q "' 64'((U'p.g'ra§e1aaes)
AR 256K ..$180
// TO ORDER CALL
800-826-1465
(602) 938-3165

Ditron

CORPORATION
4026 W. ST. JOHN
GLENDALE, AZ 85308
MC/VISA, COD ACCEPTED
y DEALER INQUIRIES WELCOME

'/ 1BM, PC, XT, AT a trademark of IEM CORP

Circle 288 on reader service card
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Because ours can't be outgrown. The SBT Database Accounting Library. Try
That's right. The SBT Database Accounting to outgrow it. We dare you.

Library is the first business software package Call today for our demo disk and brochure.
that works just as well whether your business is (415) 331-9900.
small or big. Here's why.
Chie. . THE SBT DATABASE ACCOUNTING LIBRARY.
It's modular. You can start with the dProfessional  Ti i
rofessiona ime & Billing $395
modules you need today. Then add more as dOrder Sales Oinder processing $195
your needs grow. And all the modules work dInvoice Billing/Inventory Control $195
together. dStatement Accounts Receivable $ 95
Two. dPurchase Purchase Order $195
It runs with dBASE III or dBASE II database dPayable Accounts Payable %295
management software.* So you get all the power dPayroll Payroll/Labor $395
and flexibility of those best-selling programs. dLedger General Ledger/Finance $395
And you can use any computer, small or large, dAssets Asset/Depreciation $295
that runs dBASE. dProject Project/Job Accounting $395
Three. dBackup Menu/Backup % 65

You can customize our software in just
hours to fit your business. No matter what size

or shape your business is. Because we give you SBT Three Harbor Drive
the source code (the key to changing our Sausalito, CA 94965

software) absolutely free. (415) 331-9900

If youve ever
outgrown your
accounting software,
It wasnt ours.

Database Accounting Library

in dBASE III*/dBASE I’

Compiled and Multi-User versions also available. JBASE 11l and dBASE Il are registered trademarks of Ashton-Tate, Inc. Copyright 1985, SBT Corporation.
Circle 431 on reader service card





http:ORDERS-At.WW

this simple.

Now OfficeWriter—with OfficeLink™
—lets your IBM PC share documents
with all Wang and IBM DCA com-
patible word processing systems.
For example, with OfficeLink
you can transfer documents between
your IBM PCs and your Wang PCs.
This software-only solution is as
simple as changing a diskette. Create
your document anywhere there's an

ceWrite

-
makes document transfer

IBM PC. Then carry

the diskette to your
Wang PC. OfficeLink
makes it that simple.

OfficeLink is an amazingly
powerful way to expand your word
processing capabilities. Even more
amazing is the cost. OfficeLink is
inexpensive because it's a software-
based solution.

OfficeWriter is also available
with other document transfer
options for IBM DCA and Wang
bisynchronous communications.

IBM is a registered trademark of International Business Machines
Corporation. Wang Is a registered trademark of Wang Laboratories Inc.

OfficeLink: Only Office Solutions,
Inc. has it.

Ask your local dealer for
OfficeWriter or call toll-free
1 800 228-0747.

What could be simpler?

€
Z

—

2802 Coho St.
Madison, WI 53713
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of GEnie” and stay;
on-line longer, for less!

Introducing GEnie, the General Electric Network
for Information Exchange. It's part of General Electric
Information Services—the largest commercial teleproces-
sing network.

Now the power of GEnie stands ready to bring a little
magicinto the life of PC owners just like you. And for poten-
tially much less than other on-line information services.

With GEnie, you pay no hidden charges or monthly
minimum fees. You pay only for the actual time you're
on-line and the $18.00 registration fee. Nothing more.

Compare & Save
Services Pricing
SIG.Gr;lle);Ser Elech;r;)i?ic CB Simulator Comg\:tsing Giiiae ZASSCSSaSud Regifs;;ation r:\]/‘lrc:‘rr\rt‘!;Iz'1 3(;‘400';-;:1;“9 :f;go f‘::su:j
GEnie* X X X X X X $18.00 none $5.00 $5.00
CompuServe X X X X X X $39.95 none $6.25 $12.75
The Source X X no X X X $49.95 $10.00 $8.40 $10.80

*Rates and Services shown in effect 12/85. Non-prime time rate applies Mon~Fri, 6pm-8am local time, all day Sat., Sun., and nat’l. holidays. Subject to service availability
Additional surcharge applies for 2400 baud service.

Save up to 60%

Check out the chart above and compare it for yourself. You'll find
GEnie can deliver all of your favorite services for an incomparable
price at incomparable savings!

Put the power of GEnie at your command

* Discuss the latest in computer products and accessories or
download public domain software with GEnie’s RoundTable™
Special Interest Groups.

* Meet new people, share ideas with friends—old and new—with
LiveWire™, GEnie's CB simulator that has everybody talking!

* Get your message across and back again with GE Mail ™,
GEnie's electronic mail service.

* Organize a local, regional or national get-together in one of
GEnie’s 40 'conference rooms’’ with GEnie’s Business Band
Real-Time Conferencing.

* Go one-on-one with classic computer games, match your wits
against others with multi-player games, or download for future
play in GEnie's Game Room.

* Stay in touch with what's new on the microcomputer scene,
courtesy of GEnie’s news service, News and Commentary.

GEnie can take you to new highs in speed and keep you there.
Because our non-prime time rate for 300 OR 1200 baud is only
$5.00 an hour. And that means you save 20 to 60%. Or if you
prefer, 2400 baud service is now available.

With services and prices like these—talk, read, learn, or play to
your heart's content. Because now you can keep your eyes on the
screen, not on the clock.

With your personal computer, modem, communications software,
and telephone, you already have everything you need to make
GEnie come to life. So why not Sign-Up today. Let GEnie bring a
little magic into your life!

Sign Up From Your Keyboard Today
4 Easy Steps:

1. Have ready your VISA, MasterCard or checking account
number to set up your personal GEnie account.

2. Setyour modem for half duplex (local echo)—300 or 1200 baud.

3. Dial 1-800-638-8369. When connected, enter HHH

4. Atthe U# =prompt, enter XJIM11942,GENIE then RETURN.

No Modem Yet? Need more information or assistance?
We can help! Call 1-800-638-9636, ext. 21.

Get on-line with GEnie. And stay longer, for less.

INFORMATION
SERVICES

General Electric Information Services Company, U.S.A.












PC World View

Garlands and Glitches

With this issue, PC World View in-
augurates an occasional feature in
which we’ll give credit where
credit is due—and likewise take
note of ignominious developments
on the PC scene. We give garlands
to those we like; those we don’t re-
ceive glitches.

V Glitches Ashton-Tate, for
announcing the eventual trimming
of 35 percent of Multimate’s
workforce despite an avowal by
one Ashton-Tate insider that the
word processing unit would con-
tinue to operate as an “indepen-
dent subsidiary.” A-T cited “job
duplication™ as the rationale for its
cutbacks in the operations, mar-
keting, and financial arenas of its
Connecticut-based acquisition.

A Garlands Javelin Software,
for seeing the distribution light be-
fore Javelin, its worthy product,

reached the end of the tunnel. Jav-
elin initially shunned advertising
and the usual distribution chan-
nels, relying on word of mouth
and sometimes ecstatic press. The
$695 data analysis tool is now dis-
tributed through Softsel’s 2000-
dealer network and can be seen at
IBM’s 88 Product Centers
nationwide.

WV Glitches To International
Resource Development (IRD), the
Connecticut market research firm,
for trumpeting a recent study with
the headline “Terrorism, AIDS
Bring New Urgency to Secure Ac-
cess Control.” The IRD report
outlines supposedly growing sup-
port in industry for “biometric”
identification systems, with this
explanation: “Much of the market

Would You Buy a New Car...?
(continued)

out standard equipment, build on
options from any of eight catego-
ries (power train, radio, air condi-
tioning, and so on), and quiver as
the price takes off in response to
your fantasies. Prefer two-tone
paint and radials? No problem;
make a change or two, print it
out, and you’ve got your sticker.
(Never mind that they’ve forgotten
dealer markup.)

Just as in life, your next stop is
the finance manager’s lair. Key in
the price, the trade-in value of

80

your ’52 Rambler, the down pay-
ment, and the interest rate; Chevy
Tech kicks in monthly payments,
total outlay, and total interest.
Payments too hefty? Maybe you'd
better skip the radials and work
out another financing scenario.

Chevy claims the program is
purely tongue in cheek, a point
driven home by Depreciation
Derby, a Pong-like game on the
Chevy Tech disk. The idea is to
get one of your 12 clunkers—all
sans brakes or steering—into your
Chevrolet dealer’s showroom
ASAP, the better to obtain a re-
spectable trade-in allowance.

On second thought, it doesn’t
sound like a game at all.

growth [in biometric systems] will
come from ‘paranoia’ about con-
tact with the increasing numbers
of AIDS-infected people. The
AIDS epidemic is ... also leading
to reluctance by end users to
touch lock mechanisms, fin-
gerprint-scanning pads, etc.” Even
if IRD is merely the messenger in
this case, a bit more responsibility
in the delivery would be
appreciated.

A Garlands 1BM, for its gen-
erosity in awarding a $1 million
grant to the Smithsonian Institu-
tion’s proposed exhibit hall, “The
Information Revolution” (see PC
World View, PCW, March 1986).
Big Blue’s long green goes a long
way toward the Smithsonian’s
$4.3 million fund-raising goal.

V¥ Glitches Kaypro Corpora-
tion, the first manufacturer out
with an AT compatible—and the
first to withdraw one from the
marketplace. In halting produc-
tion of the Model B, one of three
members of its 286i family, Kay-
pro neglected to mention what the
machine was or why it no longer
exists. Perhaps that says it all.

A Garlands The 35-member
data processing staff of the Philip-
pine Commission on Elections,
which took a hike during the pres-
idential vote count last winter,
claiming the PC-based “quick
count” system was rigged. The
team, professional technologists
all, sensed that the 120 PC and XT
compatibles enlisted for the quick
count were not above reproach.
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grams. But how well a program
works with Top View depends
completely on the developer.
Lately, vendors have been sending
us software packages, unsolicited,
with notes saying things like,
“Would you please make sure that
it runs with Desquiews?” But the
onus is still on us.

PCW: How do you assess the
market acceptance of TopView?
Myers: First, IBM has a commit-
ment to Top View. We see it
in the corporate marketplace;
departments within Fortune
1000 companies are writing
Top View-specific programs. On
the retail side, Top View doesn’t
exist—you don’t see it. But we still
feel Top View will be the standard
because of that corporate support.
On top of thar, the idea of multi-
tasking has finally caught on.
Thanks to a great selling job by
IBM, people understand they have
a need for it.

PCW: How similar are Top-
View and Desqview?

Myers: Very similar. From the
outset, we worked to make Desg-
view compatible with Top Vierw.
Our philosophy is to run industry-
standard programs without modi-
fication. We use a technique called
shadow that we’re seeking to pa-
tent; it enables us to run in a win-
dow those applications—like
1-2-3—that write directly to the
screen. But the most important
part isn’t running in a window;
it’s the ability to run applications
in the background.

In the beginning, we perceived
the need for virtual memory. We
were amazed that IBM didn’t have
it initially. We also saw a need for

PC World

expanded memory. The AST [ex-
panded memory] spec, which
Desquiew supports, enables you to
have multitasking capability with-
out modifying your programs.

PCW: How important is graph-
ics support? Right now, TopView
and Desqview are character based,
although IBM’s William Lowe
has endorsed a graphics-based
product.

Myers: Being character based is
only temporary. IBM believes in a
smooth transition—they don’t put
out products and then render all
the software obsolete. Step one
was that Top View had to run on

the monochrome display and be
character based. We can’t wait for
IBM to announce a graphics

Top View.

VisiCorp with Visi On and
Microsoft with Windows shared
the same philosophy. Both like
graphics and said simply, “Every-
body will have to rewrite the soft-
ware, and we’ll control the soft-
ware resources.” Windows is in
fact a way of directing software
resources. But our bet was—and
still is—that you should follow
IBM.

Better Fed Than in the Red

Every 18 seconds of every working
day during fiscal 1985, the execu-
tive branch of the federal govern-
ment awarded a contract for
goods and services worth an aver-
age of $440,000. This, according
to Grafton Biglow, senior program
analyst at the Federal Procurement
Data Center (FPDC), is the reason
computer manufacturers desiring
to beef up sagging sales would do
well to court Uncle Sam.

Before marketing reps rush off
to the phones, however, Biglow
cautions them to remember that a
federal agency just can’t buy PCs
at a moment’s notice; the feds
need authorization from a govern-

ment purchasing office. The catch
is that thousands of purchasing of-
fices exist and each is specialized.

That’s where the FPDC comes
in. As part of the General Services
Administration, the data center
will, on request, identify the con-
tracting office that procures PCs
for a given department or agency.
“Otherwise,” says Biglow, “you
might find 20 purchasing offices,
but you’ll miss 40 more.”

The FPDC issues a free quar-
terly report with basic information
about government purchases.
More detailed information is avail-
able for a price—usually $250 to
$350. Special reports can be
tailor-made according to any com-
bination of 25 data elements. If
you sell modems, for example, the

(continues)
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CAD —

Finally you can get a complete CAD package
at a reasonable price! For only $299, ProDesign
Il provides the advanced features you get on
CAD systems costing thousands of dollars. But
there is another, very important reason you
should get ProDesign I. ProDesign I is very
unique among CAD packages. It is easy to leamn
and use. When we call ProDesign Il “The Easy
to Use CAD System", we're not joking. You will
be productive with ProDesign Il in an hour or
two instead of a week or two.

What else does ProDesign Il offer? Compatibil-
ity. Compatibility with over 100 printers.
Compatibility with over 50 plotters. Compati-
bility with most graphics adapters, digitizing
tablets, and mice. Compatibility with most
display adapters. Compatibility with any soft
ware that can produce HP plotter commands.
Compatibility with mainframe CAD systems
(IGES). All at no extra charge!

What additional hardware do you need? None!
An IBM PC compatible and 512K RAM is all you

$299 |

need. ProDesign Il produces high resolution
drawings on your dot matrix printer — better
than .005" resolution on an IBM/Epson com-
patible printer. In fact, the drawings on this
page were printed on a $299 dot matrix
printer! You don't have to get a mouse or
digitizing tablet ProDesign Il is designed for
easy and efficient keyboard use. You won't even
need a math coprocessor, although it is
supported. From a small drawing on a dot
matrix printer to an E-Size drawing on a large
plotter, ProDesign Il is the one to use!

ProDesign Il
Affordable, Compatible, and Usable!

Where can you get ProDesign II?
See your local computer dealer, or contact:

American Small Business Computers

118 South Mill
Pryor, OK 74361
(918) 825-4844

PRODESIGN [1

ANYBODY CAN DO IT!

- = | B

THIS DRAWING WAS PRINTED ON AN ORDINARY

EPSON/ [BM COMPATIBLE DOT MATRIX PRINTER.
MORE THAN 4 MILLION DOTS PER PAGE!

DRAWN USING PRODESIGN I1I
THE EASY TO USE CAD SYSTEM
ONLY $209!

WORLD'S FASTEST JET - 3500+ MILES PER HOUR

Circle 543 on reader service card -






With new FormTool™ all your
business forms can be business-
like. FormTool is the first and only
forms editor that gives you everything
you need. No more rulerand pen; you'll
draw lines at the press of a button.

Grids, text, spacing — every-
thmg Made simple. Forget your
word processor’s limitations. Form-
Tool gives you intelligent line draw-
ing, powerful editing, boldfacing,
justification, block operations, vari-
able form sizes, and much more.

0ld forms. New forms. Simplify
and standardize all your old forms in

no time. Probably improve most of
them, too. What's more, the needed
forms you've just ncver taken the
time to create are practically done
before you start.

When you need a new form, you
can instantly produce a prototype.
Then test it before you spend money
on printing.

ForniTool stores all your forms as
standard ASCII files. So you'll never
lose an “original” again.

User interface that won't limit
— or intimidate — anybody.
Experts and beginners all agree
FormiTool is so adaptable, it wil! help

Now with expanded printer coverage and new features. Version 1.3 available.
REQUIREMENTS: IBM PC/XT/ATor 100% compatible, 256K Ram, IBM
compatible Dot Matrix Printer or Hewlett Packard Laser Printer.

\\ \‘%'

you design any form. From time
sheets, expense reports, right down
to the most customized form your
business needs.

Watch new ideas take form.
With FormTool, you'll find all kinds
of better ways to manage, collect data
and streamline your information
flow. It means better forms. Simpler
forms. Perhaps even fewer forms.

To order, call toll free 1-800-
231-1149 (In Florida, 305-531-5486),
(Visa and MasterCard accepted).

Or send us a check; Florida
residents add 5% sales tax.

BLOC

development corporation

Box PW, 1301 Dade Blvd., Miami Beach, FL 33139
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Print sideways
from inside

Lotus 1-2-3!

THAT’S RIGHT! WITHOUT LEAVING YOUR SPREADSHEET!

With your Lotus or any other spreadsheet on the
screen, simply..

1 -Press both shift keys
2-Press F10
3-Press F9

.and print to the printer. And your spreadsheet
prints out sideways! It's as simple as that!

Printer Boss V6.0

The all-new Printer Boss V6.0 pops up within your
spreadsheet program to give you sideways print-
ing of spreadsheets and many other features
on-the-fly. No more hassle with creating print files
and hopping in and out of Lotus to set parameters!

And, operated in regular mode, Printer Boss uses
machine-level source code to give you superfast
operation, command-line input option, double
and quad density letter quahlg download char-
acler sels, pathname support, RAM printer buffer,
unlimited menu setting storage and recall, daz-
zling font design features including letter quality
and sideways, typewriter output mode and much,
much more. Now you can take full advantage of
the capabilities you paid for in your dot-matrix
printer, on one plain-English menu, at the touch of
a few keys. And everything can be controlled
from an AUTOEXEC BAT file! No other program
gives you all these features for $129.95

And for those who want to print sideways but
need to economize, there's a separate package,
Sideline V6.0, which includes ONLY the sideways
printing features of Printer Boss plus regular
typewriter mode for $59.95. It's a heck of a deal

Printer Boss and Sideline for the IBM-PC, PCjr,
XT, AT, 3270 and all compatibles with 128K RAM
and one double-sided drive using PC-DOS 2.0,
2.1,3.0, 3.1 or equivalent. For the Epson and IBM
dot-matrix printers and all compatibles. Printer
Boss $129.95, unprotected. Sideline $59.95, un-
protected. Demo disk $10.00 Visa, MC or send
money order or check. Company purchase orders
accepted Smppmg $4.00 per package, COD add
22.00. Qutside USA $15.00. Dealers welcome.
ree info.

FOR AS LITTLE AS $59.95
CONNECTICUT SOF TWARE SYSTEMS CORPORATION
30 WILSON AVENUE
ROWAYTON, CT 06853

INFORMATION

203-838-1844

ORDERS

800-321-0409

A Connecticut Software

Circle 360 on reader service card

-

- _(SafeSkin..

KEYBOARD PROTECTOR
Remains in place during keyboard use. Prevents
damage from liquid spills, dust, ashes, etc. Fits
like a second skin, excellent feel. Available for:
IBM-PC, AT, Apple (all), Compaq, Model 100,
NEC 8201, C64, Zenith 150, DEC, Kaypro,
KB5151, AT&T 6300, WYSE 50 and many
others, Send $29.95, check, M.O., Visa & MC
include exp. date. Specify computer type. Dealer
inquiries invited. Free brochure avail.

Merritt Computer Products, Inc.
2925 LBJ Fwy. #180 / Dallas, Texas 75234
(214) 339-0753

Circle 639 on reader service card

Get a PC

of the
Action

with a

PC WERLD
Action Ad!

Toll Free:
800-435-7766
(CA: 800-435-7760)

From the Software Shelf

scheme is far more natural than en-
tering cell coordinates or standard
chess notation.

At the beginner’s level, the
Monster has 1%2 seconds to make
a move; at the advanced level, the
Monster can sip a cup of joe for 15
minutes before crushing you with
its processing prowess. You can
cheat, of course, by retracting your
last move or forcing the Monster to
make one immediately. At the end
of a game, you can print out a rec-
ord of play, though not in standard
chess notation.

Some minor flaws bear mention-
ing. The program’s few help
screens are terse and fail to return
you to your place in a game. Hard
disk users must fiddle with a floppy
key disk and take special care
when installing the program, since
lessons on both program disks are
named RECS.

But these are niggling concerns.
Paul Whitebead Teaches Chess de-
serves accolades for both concept
and execution. If you’re a raw be-
ginner, or if musty, obscure chess
books with microscopic illustra-
tions have kept you from bettering
your game, this penetrating tutorial
may rekindle your interest. It’s a
pain lugging a portable to the laun-
dromat, but otherwise, Paul White-
head Teaches Chess makes improv-
ing your game a blast. —Eric Knorr

| Paul Whitehead Teaches Chess
Enlightenment, Inc.
|| 1240 Sanchez St.
San Francisco, CA 94114
| 415/641-9131

(continues)
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From the Software Shelf

T
| List price: $49.95
| Requirements: 128K, one disk

drive, DOS 2.00 or later version
| Copy protected

MindReader

Humphrey Bogart was not a flam-
boyant actor. He spoke with a
raspy, nasal twang and moved as if
he were going to an IRS audit. Yet
his presence in classics like Casa-
blanca and The Treasure of the Si-
erra Madre mesmerized millions of
filmgoers. Of course Bogie had
help. Actors like Lauren Bacall, In-
grid Bergman, Peter Lorre, and
Sidney Greenstreet helped catalyze
the special cinematic chemistry that
produced movie magic.

As word processors go, Mind-
Reader from Businessoft is similarly
unassuming and unfailingly compe-
tent. It too has a killer supporting
cast aimed at helping the Bogies of
the business world prepare every-
day business documents without
stepping into the ring with heavy-
weights like Word or WordPerfect.
In keeping with this minimalist ap-
proach, most MindReader word
processing functions and utilities
can be accessed by pressing a func-
tion key in combination with
<Shift> or <Alt>. Function key
descriptor lines bordering the top
and bottom of the screen list each
combination, but if you need fur-
ther assistance, context-sensitive
help is always available. Between
the two, most PC novices will find
little need to refer to MindReader’s

(continues)
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charge you for shipping or handling,
nor will we penalize you for using a
credit card.

Maxwell 12008 w/sw

Maxwell 1200 w/sw 259.95 2400 +

Amdek

NEC

310 A 169.95 Multisync 1401 Maonitor
Color 600 RGB 399.95 Orchid
Color 722 EGA 529.95 Conquest w/2mB

AST ESCELL AT w/Ok
Rampage PC w/i2mB 539.95 PC Net Starter
Rampage PC w/256k 299.95 Persyst
Rampage AT w/2mB 669.95 Bob 16
Rampage AT w/512k 449.95 Conquest w/Ok
Ramvantage AT w/3mB  669.95 Short Mono P
'Ramvantage AT w/128k 299.95 Short MEM w/384k
Advantage AT w/128k 374.95 Stretch w/Qk
Preview w/Flight Sim. 239.95 Stretch w/2mB

4
Plus Development

6 Pac+ wiSK w/64k 229,95
6 Pac+ w/SK wl384k 289.95 Hard Card 10mB
Curtls Mfg. Princeton
Diamond 3495 Max 12E
Emerald 39.95 HX 12
Keyboard Ext. Cable §' 29.95 HX 12E
.Mono Ext. Cable 37.95 SR 12
PC Pedestal 34.95 Quadram
Portable Pedestal 49.95 EGA +
Ruby 59.95 Gold w/0k
System Stand 19.95 Gold w/640k
Univ. Tilt 37.95 Liberty PC w/Ok
Disk Drive Liberty PC w/2mB
Toshiba PC 360KB 2HT 104.95 Liberty AT w/128k
Toshiba AT 360KB "2HT 117.95 Liberty AT w/2mB
Hercules Microfazer w/128k
Color 59.95 New Exp. w/384k
Graphic's 2094.95 Silver w/0k
Intel Silver w/640k
Above Brd. PC w64k 259.95 Sigma
Above Brd. PC w/2mB 539.95 Color 400
Above Brd. PS w/B4k 299.95 Color EGA
Above Brd. PS w/1.5mB  519.95 sT8

Above Brd. AT w/128k

Above Brd. AT w/2mB

Above Brd. AT w/4mB

Above Brd. ALng wi128k219.95
oga

Chautfeur
EGA +

Citizan MSP 10 160

OF PETERBOROUGH

Gollarny Co - Ine

We'll support, service and warranty everything
we sell and stand behind it 100%. We won't

259.95

D.C. Hayes
Smartmodem 1200 379.95 Maxwell 2400 489.95
'Smartmodem 1200B w/sc 349.95 US Robotics
Smartmodem 2400 579.95 Password 1200 209.95
Smartmodem 24008 549.95 Courier 2400 399.95
Prometheus "
Pro 1200 289.95 Ventel
Pro 12008 wisc 249.95 1200 Y2 Card w/Crosstalk 359.95
Racal-Vadic 2400 v2 Card w/Crosstalk 459.95

458.95

559.95
529.95
3

Msmo Companion wIZmBAEQ 95
RIO Grande AT wi2.5mB 589.95

159.95
429.95
209.95

m Tall Treo
Bernoulli 10+ 10 2269.95 Jram Il w/Ok
Bernoulli 20 2099.95 Jram Il wi2mB
Bernoulli 20 +20 2959.95 Jram Iil w/Ok
Bernoulli 10mb (3 pac) 149.95 Jram Il wi2mB
Bernoulli 20mb (3 pac) 179.95 Jram Il AT w/Ok
Kensington Jram 11l AT w/Ok
Master Piece + 124.95 Jram IIl ATP w/2mB
Master Piece 99.95
Memory Taxan
64k & 256k (9) CALL
Microsoft 330 RGB (Reg BOB
Mouse Bus, w/PC Paint  134.95 640 RGB (R
Mouse RS232C w/PC Paint134.95 ocmar
Mountain AT Maestro w/2.5mB
Drive Card 20mb 849.95 Captain w/384k
Race Card-286 549.95 Graphics Master
ouse Sy Wi384k 399.95
PC M w/DR Hallo Il 129.95 640+ ~I2mB

NEC P760 §79.95

279.95
Citizen MSP 15 160 379.95 NEC 3550
Citizen MSP 20 200 349.95 NEC 8850
Citizen MSP 25 200 519.95 Okidata 84
Citizen 120D 189.95 Okidata 182
Citizen Premier 35 419.95 Okidata 192
Epson LQ 800 589.95 Okidata 193
Epson LQ 1000 699.95 Okidata 292
Epson LX 80 F/T 279.95 Okidata 293
Epson FX 85 409.95 Silver Reed Exp 400 P
Epson FX 286 589.95 Silver Reed Exp 500 P 209.85
NEC Elf 360 399,96 Silver Reed Exp 550 P
NEC 560 XL Color 1099.95 Silver Reed Exp 800 P
P560 939.95 Toshiba 321 P
45495 Toshiba 351 P

1019.95

BUSINESS COMPUTERS

766 RT. 101 W. » PO. Box 389 * Peterborough. NH 03458

-
William F. Gollan
President, BCP

Arrays R Base 5000 339.95
Home Accountant + 79.95 Microsoft
Ashton-Tate Access 159.95
dBase Il + CALL Chart V 2.0 184.95
BPI Multiplan V 2.0 119.95
AR/GL/AP/PR (ea) 294.95 Project V 2.0 239.95
Ic 394.95 Windows 69.95
Break Through Word V 2.01 244,95
Timeline V 2.0 249.95 Monogram
Broderbund $&Cents V20 104.85
Bank St. Writer 54.95 Multimate Int'l.
Graphics Lib. #1 27.95 Advantage 254.95
Print Shop 39.95 Multimate 3.31 214.95
Compuserve g Systems
Subscription Kit 21.95 AHIAPIGLJ R/IC (ea) 309.95
Ct 159.95
Auditor V 2.0 94,95 Palchlmu
Dow Jones AR/GL/AP/PRIC (ea) 254.95
Market Anal. + 209.95 Back to Basics 194.95
Market Mng. + 149.95 Power Base
Sprsh. Lnk. + 149.95 Power Base 184.95
Evergreen Satellite Software
One Write + 159.95 Wordperfect 4.1 29.95
AR/AP/PR 159.95 Sierra on Line
Graphics Communication Homeword 49.95
Freelance 199.95 Homeword Spoller 39.95
Graphwriter Combo 319.95 Software Group
Howard Soft Enable 9.95
RE Analyzer 249.95 Saﬂwlm Publlshlng
In Harvard Total P!
Cornerstone 84.95 Harvard Pres. Graphcs 239 95
Innovative PFS: PL, FL, GR, RP (ea) 79.95
SmartSystem 419.95 PFS: 1st Success 199.95
Spell Checker .95 PFS: Write w/Spell 84.85
Living Videotext Sorcim/IUS
Ready 54.95 AR/GL/AP/PR/IC (ea) 294.95
Think Tank 99.95 SuperCalc Ill V 2.0 194.95
Lotus SuperProject V 2.1 194,95
12:3V20 CALL tate of the Art
AP/ARIGL/IC 359.95
Know!edgeman 2 329.95 Invoicing 299.95
Meca United
Mng. Your $ V 2.0 109.95 ASCII Express 109.95
Micropro In House Acct. 109.95
Wordstar Pro 244.95 Wi
Wordstar 2000 244,95 Wordprocessor wiKey 439.95
Wordstar 2000+ V 2.0 289,95
Microrim Xanaro
Clout 2. 124.95 279.95

Addison Wesley Quick Report Il 149.95
True Basic 94.95 unk
Borland Sideways V 3.0 42.95
Holiday Pack (3) 79.95 Microsoft
Reflex DBMS 62.95 Basic 234,95
Sidekick CP 38.95 Basic Inter. 214,95
Sidekick NCP 53.95 Business Basic 259.95
Sidekick & Superkey 8995 C 234.95
Superkey 43.95 Cobol 2.0 409.95
raveling Sidekick 43.95 Fortran 204.95
Turbo Game Wks. 43,95 Macro Assem 109.95
Turbo Graphics 34.95 Pascal 179.95
Turbo Lightnin: 60.95 Quick Basic 69.95
Turbo Pascal V 3.0 43.95 Microstutt
Turbo Tool Box DB 34,95 Crosstalk V 3.6 99.95
Turbo Tool Box Editor 34.95 Remole 99.95
Turbo Tutor 23.95 Transporter 154.95
Central Point Norton Utilities
Copy Il PC 27.95 Norton Util. V 3.1 9.95
Option Board 84.95 Rosesoft
Tools 27.95 Prokey V 4.0 79.95
Decision Resources Softstyle
Chartmaster 229.95 Print Works 3.95
Diagram Master 199.95 Print Works Laser V 2.1 74.95
Map Master 229.95 Spectrum
Signmaster 149.95 Art Studio 34.95
Digltal Research Springboard
Gem Collection 124,95 Clip Ant V1 1.95
Gem Desktop 34.95 Newsroom 37.95
Gem Draw 154.95 Summit
Gem Word Charnt 94.95 gsner Blastcr'v 20 1%2.33
trieve Interface :
Fast Bacth Generation ' Math Module B087/80287 64.95
Fox & Geller : Run Time 154.85
dGraph [l 14995 i pubisher | 100,95
dutility Il + 89,95 Plckam @ anar 80,95
Quick Code I 149,95 Laser Option .
Quick Index 54.95 o1 Gatary | OO
Quick MAC 64.95 n

FREE
SHIPPING
CONTINENTAL
USA/UPS ONLY

ORDERS ONLY
800-845-3003

Print Master

—~ .‘
MastetCard

APO/FPO WELCOME

603-924

QUESTIONS
-9406

Price and availability subject to change.
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Try It.
Then Buy It.
PC-Write.-

A fast, full-featured word
processing package for the
unbelievable price of $10.
Complete. You get a manual
on disk, mail merge, split
screen, keyboard macros,
on-screen formatting, full
printer support, and more.

Try PC-Write for $10.
Then register for $75 to get:

¢ latest diskette

¢ printed manual

® two updates

® phone support

* newsletter
Registration supports our
"shareware' concept that
keeps our prices low, and
allows our development of
PC-Write enhancements.

Shareware means you can
get PC-Write from a friend
or user group to try, and

give away copies yourself.
Then register if you like it.
No risk! ~

PC World
June 86

NOW ==
Version 2.6

with our wonderful new
manual, extensive formatting
options, expanded help, and
menus is still available for $75.
Prices going up July 1, 1986.

Order PC-Write Today.
Satisfaction Guaranteed.

bgE—
(206) 282-0452

ana 219 First N. #224u
@ Seattle, WA 98109

Circle 652 on reader service card
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Harch 13, 19864

S. Spade Private Invell: investment
222 Sutter St.4
San Francisco, CA 94(2 invest

My Dear Sam, 4 3 investigation

It's been a long time|4 our last transaction
but new developments er prompt me to leave
Alexandria and return to San Francisco. <

inventory

I would very much like to again, retain your services. Mr. Cairo
and | arrive in San Francisco in two weeks. 4

I remain your humble servant, 4

Caspar Gutman, Esq.
add udffphrase] lins Inflde] InfCENIEMRNca Indrfisigntrll math § oopstll info |
TtF1 F2 F3 F4 F6 F? Fat F9 F18

F5
undr Il bold || push Jcenterfivg brijRalUIUERR diarultabsctl extrall mark J move

Screen 3: MindReader works like a proofreader on
your shoulder. Type the first few letters of a word,
and a list of possible completions pops up.

brief but thorough manual. Mind-
Reader is designed with the hunt-
and-peck typist and occasional user
in mind—though faster typists may
be intrigued by some of Mind-
Reader’s ancillary functions.

At the core of MindReader lies
an artificially intelligent component
called WordComplete. After you
type the first few letters of a word,
WordComplete opens a window
listing as many as five suggestions
(see Screen 3). Typing tre, for exam-
ple, elicits ‘treasure’, ‘treatment’,
and ‘tremendous’. Pressing the
corresponding number key com-
pletes your word. This saves time
for slow typists and helps tentative
spellers. If you find the constantly
flashing windows distracting, you
can turn them off.

WordComplete relies on a 2500-
word dictionary that Businessoft
claims holds the terms most com-
monly used in business correspon-
dence. MindReader’s surmises are

usually right on the money, and if a
word is used frequently enough, the
program scoots it up the list and
eventually assigns it to the semi-
colon key, just a pinkie’s press away
for quick entry. Of course, Mind-
Reader’s roster may be lacking
words specific to your discipline.
Accordingly, you can expand the
dictionary to the limits of available
disk storage and even store phrases
up to 20 words in length.

In some ways, MindReader prac-
tically does your writing for you. A
glossary can store memo formats,
signature blocks, and boilerplate
phrases 700 characters long and in-
sert an entry into a document with
a few quick keystrokes. Highlight a
word, press the appropriate func-
tion key, and MindReader will
create a plural or a gerund, recast
the word in the past tense, add a

(contines)
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rely on typing skills to make a liv-
ing but needs some word process-
ing and a handful of reliable
desktop management tools. Mind-
Reader may not be flashy, but it
wins this reviewer’s Academy
Award. —Wes Nibei

" MindReader

|| Businessoft, Inc.

| 703 Giddings Ave. #M-4
Annapolis, MD 21401

| 301/263-1962
List price: $189
Requirements: 256K, one disk

drive, DOS 2.00 or later version

| Copy protected

“IF YOU'RE LEARNING C AND
NOT USING ECO-C88, YOU'RE

D
\

DOS-Helper

Whenever I have to flip through my
DOS manual, a wave of existential
nausea washes over me. Where am
[? Who am I? What are object
modules and hexarithmetic com-
mands, and should I care? But
IBM’s answer to the Tao Te Ching
remains mute, a rune written for
those technological druids who
can best interact with a hex dump.
Now at last, there’s help for the
rest of us.

Aristo Software has conjured up
DOS-Helper, a dandy little pro-
gram that’s like an angel on your
shoulder—one that can refresh your

memory on DOS commands or
hold your hand as you plunge into
the back country of DEBUG and
LINK. DOS-Helper is essentially
an on-line DOS 2.00-3.10 manual.
Compared to the IBM/Microsoft
enchiridion, it’s well written, su-
perbly organized, and marked by a
comprehensibility that’s positively
breathtaking. The program is com-
posed of 107 help files. Every major
DOS function is covered, from the
nuances of mode commands to the
arcana of memory buffers. The
help files also specify which expla-
nations apply to which versions of

DOS.

(continues)
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WORKING TOO HARD!”

Eco-C88 is a full C compiler for MSDOS machines. Everything you need is included
in the low price of $59.95, including a full-screen editor. Here's what some
reviewers are saying about the Eco-C88 C Compiler:

We've continually improved Microstat since it was introduced in 1978, and
the latest release includes many new features you've wanted.

“Eco-C performed well on all the benchmarks, generating code that
was quite comparable to that of compilers 10 times as costly."
Christopher Skelly, Computer Language, Feb., 1986

“This compiler does handle syntax errors much better than average
- no avalanche of spurious messages here.”

William Hunt, PC Tech Journal, Jan., 1986

“Eco-C88 is a high-quality package . .. convenient to use...”

Dr. David Clark, Byte, Jan., 1986

“Eco-C is definitely a bargain. .. it includes both the compiler and an
excellent Turbo-style editor . . . a useful compiler for advanced applications,
and will serve far beyond the beginning phase.”

Gary Entsminger, Micro Comucopia, April-May, 1986

The compiler comes with a standard library of over 200 functions, cc
and “mini-make” utilities, ANSI language enhancements (e.g.,
prototyping), expanded user's manual, plus much more, all for the low
price of only $59.95. Also ask about our suppont products!

Interactive and Batch Processing Data sets that can exceed memory

Expanded Data Management
Subsystem with New Data
Transforms

Multiple Regression (including
Stepwise)

Scatterplots (including best fit
Reading data files created by other regression)

programs (e.g., Lotus) . . .
Correlation Analysis
3 types of Analysis of Variance .
12 Nonparametric tests

Time Series - —
8 Probability Distributions

Crosstabs and Chi-Square o .
Descriptive Statistics
Factorials, Permutations, and

Combinations Easy Installation

Hypothesis Tests

If ordered with the compiler, the C library source code (excluding transcen-
dentals) is $10.00 and the ISAM file handler (as published in the C
Programmer’s Library, Que Corp) in OBJ format is an additional $15.00. Please
add $4.00 for shipping and handling. To order, call or write:

Ecosoft Inc.

6413 N. College Avenue
Indianapolis, IN 46220
(317) 255-6476 - 8:30-4:30

1-800-952-0472
(orders only)

Microstat's algorithms have been designed to prevent numeric overflow errors
and yield unsurpassed accuracy. Microstat's price is $375.00 including the
user's manual and is available for the Z80, 8086, 8088 CPU's and CP/M80,
CP/M86, MS-DOS, and PC-DOS. To order, call or write.

-

ECOBOFTNINC.

Trademarks: Eco-C88, Microstat (Ecosoft), CP/M (Digital Research), MSDOS (Microsoft), PC-DOS (IBM), Z80 (Zilog), 8086, 8087, 8088 (Intel).

Circle 493 on reader service card
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From the Software Shelf

using a word processor’s ASCII file
mode, save it, and give the file a
.HLP extension, place the file in
the program’s \HELPDOS sub-
directory, and add the file name to
DOS-Helper’s directories.

My only reservations? The pro-
gram’s help screens could be a bit
more consistent in their coverage
and a little less leaden in their
prose. For example, the program
offers a number of tips on using
DISKCOPY, but gives scant cover-
age to VERIFY.

More often than not, however,
DQOS-Helper hits the mark, consis-
tently aiding the first-time user and
giving the DOS pro an assist now
and then. With DOS-Helper, | can
finally put my 800-page DOS Mis-
erables back on the shelf where it
belongs. —Judy Getts

Aristo Software

16811 El Camino Real #213

Houston, TX 77058

800/327-4786

List price: $35, quantity
discounts and site licensing
available

Requirements: 128K, one disk
drive, DOS 2.00 or later version

H Not copy protected

DOS-Helper version 2.12A

| Reed McManus is a Contributing
Editor, Eric Knorr is an Assistant
| Editor, and Wes Nibei is the
| Editorial Assistant at PC World.
Judy Getts is a freelance writer
and editor in Wauwatosa,
| Wisconsin. &

PC World
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GET SMART!

TAKE THE GUESSWORK OUT OF BUYING SOFTWARE

Buying new software can be fun and exciting. But it can also be a
frustrating and disappointing experience, to say “the least. If you've
ever paid hundreds of dollars for a computer program only to dis-
cover that it’s not user friendly, the documentation is poorly written,
or it simply dldn t do what you thought it would, then you know
firsthand what it’s like to use big, expensive software packages as
bookends.

Software manufacturers and distributors are not in the habit of
illustrating the plthlls of their individual software packages. Instead,
‘patches’ or ‘updates’ are usually made available, either free or for a
charge, that may solve some of the problems. But what do you do
for now? And would you have bought the same program in the first
place had you known about the shortaommy from the start?

The Opticon Group introduces a unique and enlightening series
of printed reports called What’s Wrong With The 50 Best Known Sofi-
ware Packages For The IBM PC And Compatibles. These reports cover
word processing, data base management and filing systems, account-
ing, graphics, spread sheets, g,eneml utilities, and a section on where
to obtain free public domain software which is as good or better
than what is similarly available at high prices. Each report is written
in concise, easy-to-understand language and covers three major areas
of interest: (1) Does the program do \vlmt it is advertised to do?

(2) Does the documentation provide adequate instruction? (3) Is the
program easy to use?

For example, did you know that you cannot always use a macro
inside 2 DO WHILE loop in dBASE I1I? You won’t find this men-
tioned anywhere in the program’s documentation, but you will find
this and other shortcomings about dBASE III and about 49 other
popular computer programs for the IBM PC and compatibles when
you order the Opticon Group’s series of reports called What’s Wrong
With The 50 Best Known Software Packages For The IBM PC And
Compatibles.

For a limited time only, you can order these reports for only
$49.95, a savings of 38 percent! But don’t wait. Order yours now,
before this spcual price ends.

IBM PC is a registered trademark of International Business Machines, Inc.
dBASE III is a trademark of Ashton-Tate.

CALL TOLL FREE 1-800-328-4422

Please rush me ______ set(s) of What’s Wrong With The 50 Best
Known Software Packages For The IBM PC And Compatibles, at
$49.95 each set. Dealer inquiries welcome.

Name

Address

City
State

Zip

wit: ' The Opticon Group
1765 N. Highland Ave., Suite 766
Los Angeles, CA 90028
In California, call 1-800-637-5878
I D D DN DN N D N D I B .
Circle 379 on reader service card

135



Direc-lree ..

Loaded With Exciting New

e Hide Directories and Files

e Password Protected Directories

File Memory ]Jogger - Notepad

Global File Commands

Reveal/Change Hidden Files

Uses Super-Fast Machine Language

Features . . .

BUSINESS ORDERENT
ACCNTPAY
»PAYROLL

GENLEDG == 1583
1984
UTILITY

SOURCE PHNLIST

conu MOVIT
[ PCMODE
PCTLK MCI

[ B-OF-A

DATAB ORDERS
[ INQUIRY

MAGAZINE 1985

[ 1586 ASSEMBLY
PASCAL
BASIC
CLIENT.

T L123 S
PCRITE — BUSINESS

WPROC

File Management Directory Managezent
...List Files F2...Create Directory
...Renage File F4...Delete Directery
...Delete Files F6...Change Active Dir

...Run A Progras FB...Print Tree Struct.
...Copy Files F10..Rescan This Disk
Ctrl or Alt For Other Menu

#iscellaneou!
..Help Off P..Preset
..Macros Q..Quit
..Status C..Change
..DOS Cand  N..Notes
..Locate

The beauty and logic of Direc-Tree. . ..

In 1984, Micro-Z originated the idea that the
best way to help you organize and operate your
hard disk is to display a graphic picture of your
directories - a tree diagram - and to make this
picture "functional".

With Direc-Tree, you use the arrow keys to
highlight any directory of interest and then press
a function key to do what you wish - such as
running programs, or listing (sorted 8 ways),
copying, moving, deleting, locking, hiding, or
renaming files.

Beautifully ingenious - wonderfully simple.

To organize your hard disk - you can create new
directories, or rename or delete old ones, again
by simply pointing - and watch your tree change
and grow on the screen. There is no "learning"
required with Direc-Tree. The program is easy to
use - intuitive - visual.

We added other useful functions - like the
ability to write or edit a text-file by pointing
to it, and use either the built-in full-screen
editor or your own word-processor. Or to preset
up to 100 of your day-to-day programs in a
menu, and select and run any of these at the press
of a key. Or set-up macros. Or locate lost files.

But now we have added even more - - !

New Features in Direc-Tree Plus . . .

o SECURI-TREE - Hide your files - or com-
plete directory tree limbs - so that only author-
ized persons can access them. Assign separate
passwords for different areas of the tree.

e FILE-NOTES - Forgetful? Write a note to
yourself that describes a file on your disk. Later,
simply point to the file, press a key - and the
description pops up. Use the same feature to store
data, addresses etc. and search through these at the
touch of a key.

e SMALL-FAST - Direc-Tree PLUS is written
in fast, optimized machine language. Uses less
than 30K of RAM when running programs.

e AND MUCH MORE -
- Global Search, Delete, Copy, Run and Move.
- Automatic ‘backup’ of changed files.

- Display or change hidden files (with password
control).

Take a tip from the experts and tens of thousands
of satisfied users - Direc-Tree is the best
hard-disk manager your money can buy. Return
program for refund if not completely satisfied.

The DIREC-TREE operates with IBM PC, XT, or AT (or compatibles) using monochrome or graphics
board/display. Requires PC/MS-DOS 2.0 or higher - 64K RAM. Can be customized for Color and to

operate with any IBM compatible printer.

The DIRECTTREE is only $4950 plus $5.00 shipping. California residents add tax.

M |CRD-Z company (Est. 1967)

4 Santa Bella Road ¢ P.O. Box 2426 ¢ Rolling Hills, CA 90274

TO ORDER CALL: (213) 377-1640

Dealers Inquiries Invited

Circle 835 on reader service card



When you buy the JavelinTrial Pack,
you wont need a spreadsheet to see
how good a deal it is.

Introducing the only software
product that even comes close to
the capabilities of Javelin. The
Javelin Trial Pack.

For $19.95 you can apply
all the capabilities of Javelin to busi-
ness and reporting applications of
up to 30 variables. You can then
apply our $50 gift certificate to
Javelin itself. Saving $30 on what
experts are calling the best
PC software

When gou buy Javelin,

you wont need a spreadsheet, period.

Once you've sampled the Trial Pack, you'll know why Javelin's power, ease-of-use
and flexibility have already converted thousands of spreadsheet users. You'll
realize that instead of confining you to a row and column format, and hiding your
logic and formulas behind cryptic notations, Javelin’s central information base
gives you the freedom to build and modify applications. Quickly. Accurately.

You can “see” your modeling logic with the Diagram and Formulas views,
just two of Javelin’s 10 formats. In seconds, you can make time conversions and
generate reports. And with

Trial Pack, by mail or Mail to: Javelin, One Kendall Square, Cambridge,
phone, and judge MA 02139, Attn: Javelin Trial Pack

for yourself. - _

powerful functions and l_—__———______—;__l
building blocks, you can | Please send me the Javelin Trial Pack / |
handle all of your appli- I and $50.00 Off Coupon. /// I
cations: budgeting, con- | Name Z
solidations, forecasting, | Title Javelin |
merger and acquisition Company
analysis, asset and liability I Address :
modeling and more. City State/Zip -
Javelin. Experts | VISACD MasterCard[[] American Express(] |
are calling it the | Check enclosed [] |
“product of the year.” | Card # Exp. date |
Order the Javelin | Signature |
I I

Javelin Software Corporation, One Kendall Square, Building 200, Cambridge, MA 02139
1-800-JAVELIN. In Massachusetts, call (617) 494-1400.
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HOW 10 GEI

A FREE GOPY OF
R:BASE 5000.

I t’s simple. Buy one copy of R:base™ 5000
through any of the regular retail channels,
from April 15th until June 30th. Then,
send us your proof of purchase, and bingo!
We'll send you another copy, free. Docu-
mentation and all. Just like that.

Here’s your chance to double your
productivity with the database manage-
ment program that Datapro calls the best
in the business. Use both copies at the
office. Or bring one home. Give one to a

LEGALLY.

friend (or split the cost!). There are lots of
ways you’ll come out ahead.

Just send us your warranty card and a
copy of the sales invoice (showing your
name and date of purchase) to Microrim,
P.O. Box 2606, Redmond, WA 98073. And
start enjoying twice the benefits of the best
DBMS around.

Oh sure, there are probably other ways
you could get free copies of R:base 5000.

But none lets you sleep so well at night.

R:BASE 5000

FROM MICRORIM

Datapro Report on Microcomputers is published monthly by Datapro Rescarch Corporation.

Circle 203 on reader service card
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MIGROstar-XT™ System

(100% XT COMPATIBLE)

20 MB HARD DISK SYSTEM %
MONITOR, CARD, KEYBOARD
- SHIPPED WITHIN 1 WEEK™ -

‘1099

WARRANTY 1 YR PARTS, 6 MO. LABOR ”l”“””””“

« FULLY ASSEMBLED & TESTED .

o Lo B P bourianlr i nbmbome vl
A"llllll.lllll'

SYSTEM INCLUDES: E_;i,.; \ g\l
e 16 Bit 8088 CPU (V-20 optional)
e 640K Motherboard with 256K installed
e 360K Floppy Drive & 20MB Fixed Disk
e TTL Hi-Res Monitor & Adaptor with Port OPTIONS
e 8 Expansion slots, 135W Power Supply TURBO (4.77 &8MHZ) ................ $99

AT

|

® BA0K MEMOrY ..., $99
HALF HEIGHT - 1 YR. WARRANTY ~ 20MB 30MB 48MB e 360K Floppy Drive ........ccoiiiiiiiint. $99
HARD DISK KIT 449 599 799 e 5151 Keyboard ...........ccoovininnn.. $59
IBM-XT 256 K, 1 Drive, 20 MB H. Drive ... $2249 e ColorSystem .........ciiiiiiiiiiin... $299
IBM-PC 256K, 2 Drive .......cccinvnnn. $1449
SPERRY-IT, 1 MB, 44 MB Hard Drive .... $3299 e PRINTERS -
AT&T 6300, 256K, 2 Drives . .....covvnnnnn.. $1799 TOSHIBA P'821  uiswswsnmssnsnssmssssmsin $479
COMPAQ PORTABLE 256K, 2 Drive ..... $1649 BROTHER M 1809 ...:u.osnsmssssmainsmus $399
EPSON FX=286' .imomsmnimsmaewssvinemsnnes $549
™

« MODEMS, ETC. -

MI CRO ST8Y HAYES 1200b With S/W ....veeivnnn... $349

PROMETHEUS 1200b S/W ............... $249
20MBDRIVE CARD .................... $599
ALL SOFTWARE 25 - 40% OFF LIST

(31 2] 968-3323 IF YOU DON'T SEE IT - CALL

1303 Ogden Ave.
Downers Grove, IL 60515 1-800-MIC-STAR

Circle 560 on reader service card
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Put Us To Work For You

DATABASE SYSTEMS

ASHTON-TATE
$399. dBase Ill+

BORLAND
65. Reflex

MICRORIM
379. R:Base 5000

NANTUCKET
359. Clipper

WORD PROCESSING
DAC
$ 39. Easy Word
LIVING VIDEOTEXT
59. Ready
109. Think Tank
MICROSOFT
245. Word
MICROPRO
85. Easy
179. WordStar 3.3
249. WordStar Professional
295. WordStar 2000+
MULTIMATE
65. Just Write
229. Multimate
245. Executive
289. Advantage
SSI (Satellite)

235. WordPerfect 4.1

SPREADSHEETS

LOTUS

1-2-3
MICROSOFT
Multiplan
PAPERBACK
65. VP Planner

INTEGRATED
PACKAGES

ASHTON-TATE
Framework Il
LOTUS
Symphony
MICROSOFT
65. Windows
SOFTWARE PUBLISHING
57. Proof
75. Report
84. File, Write, Graph, Access or Plan
QUARTERDECK
65. Desqview

GRAPHICS

DECISION RESOURCES

Sign Master

Diagram Master

Chartmaster

Map Master

GRAPHICS COMMUNICATION
Freelance

Graphwriter Combo
MICROGRAFX

Draw

Windows Draw (Req. Windows)
PC Draw

In-A-Vision

MICROSOFT

199. Chart

$335.
124,

$415.
459.

To Order:

1-800-547-1289

Oregon: 1-800-451-5151  Hours: 6-6 Pacific Mon-Fri, 8-4 Sat
Business Accounts Call 1-800-4-CONROY

ORDERING
INFORMATION

* Mail to: 12060 SW Garden Place
Portland, OR 97223

* We also carry products for the Apple Il series
and Macintosh

* Most orders shipped Federal Express Standard
Air.

* Shipping Charges:
- US and Puerto Rico add 3% ($5 minimum)
- Canada add 12% ($15 minimum)
- Foreign add 18% ($25 minimum)
- APO, FPO & other US Territories add 6%

($10 minimum)
- Call for rates on monitors, printers, and
systems

* We immediately honor cashier's checks,
Fortune 1000 and Government checks. We
must hold others for clearing.

® Advertised prices reflect a discount for
Conroy-LaPointe credit card or cash. Add 3%
for Visa, MasterCard or American Express.

* Prices subject to change without notice.

* Customer Service Department: 503-620-9877
8-5 Pacific Mon-Fri

* Foreign & Local Sales: 503-620-9878

Conroy-LaPointe Computer Stores
Independently owned and operated by
Conroy-LaPointe Computer Stores, Inc.

* San Francisco, CA 415-982-6212

* Seattle, WA 206-455-0206

* Portland, OR 503-620-5595

PROGRAMMING
LANGUAGES

99.
199.
275.
229.

BORLAND

Turbo Tutor

Turbo Toolbox

Turbo Graphix Toolbox
Editor Toolbox

Turbo Pascal

Traveling Sidekick

Turbo New Pack

Turbo Prolog

Turbo Lightning

Turbo Pascal w/8087 & BCD
Traveling Sidekick Combo
Jumbo Pack

LIFEBOAT

Lattice C Compiler
MICROSOFT

Macro Assembler

Pascal Compiler

C Compiler

Fortran Compiler

COMMUNICATIONS

§107.
95.
169.

105.
169.

95.
135.

HAYES

Smartcom Il
KENSINGTON

Easy Link Mail Manager
MICROSOFT

Access

MICROSTUF

Crosstalk

Transporter

V™M

Relay
Relay Gold

UTILITIES

§ 57.
40.

46.
52.

23,
23,
81.
105.
64.
39.
58.

80.

ALPHA SOFTWARFE
Keyworks

AMBER

Homebase
BORLAND
Superkeys

Sidekick (copiable)
CENTRAL POINT
Copy Il PC

PC Tools

PC Option Board
FIFTH GENERATION
Fastback

FINOT GROUP
Keep Track

FUNK

Sideways
NORTON
Utilities
ROSESOFT
Prokey

PERSONAL FINANCE

§ 85.
109.

109,
55.
5.

Managing The Market
Managing Your Money
MONOGRAM

Dollars & $ense

SIMON & SCHUSTER

J. K. Lasser Money Manager
TIMEWORKS

Personal Financial Planner

PROJECT MANAGEMENT

$289.
265.

HARVARD

Total Project Manager
MICROSOFT

Project

ACCOUNTING
BP

§325.

39.
55.

165.
338.

1
GL, AR, AP or Payroll
DAC

Easy Payroll

Easy Accounting
EVERGREEN

One-Write-Plus

REAL WORLD

GL. AR, AP, PR, Inv or Payroll

MEMORY CHIPS &

COPROCESSORS
RAM CHIPS
$ 13. 64K, 200 NS Kits
14. 64K, 150 NS Kits
36. 256K Kits
49. 128K Kits for AT
HAUPPAGE
119. 8087 Chip
175. 8087-2 Chip
229. 80287 Fast 5 for AT
349. 80287 Fast 8 for AT

EXP‘%‘JSION BOARDS

$275.
395.
495.

CALL
CALL

95.
139.
189.
325.

279.

279.
279.

T
SixPak Plus, 384K
Rampage for PC
Rampage for AT
INTEL
Above Board 64K For PC
Above Board 128K for AT
MAGNUM
EconoRAM 384K
PC MasterCard No RAM
PC MasterCard 384K
PC MasterCard 1.5 MB
ORCHID
Conquest No RAM
TALLTREE
JRAM AT3, No RAM for AT
JRAM 3, 256K EMS Board, PC

VIDEO BOARDS

8265.

159.
309.

419.
429.

EVEREX

The Edge
HERCULES
Color Graphics
Graphics Card
QUADRAM
EGA + Board
VIDEO 7
VEGA Board

DRIVES &
TAPE BACKUPS

$ 95.
119.

549.
899,

489.
649.
789.

1085.
1150.
1225.
1999.

99,
175.

CDC Floppy Drives

Hall Height 360K

Full Height 360K

IRWIN

10 MB Tape Backup Kit
MOUNTAIN

20 meg DriveCard Hard Disk
SEAGATE Hard Drives

20 meg for PC

20 meg for AT

30 meg for AT

SYSGEN

60 MB Internal Tape Backup

60 MB External Tape Backup

20 MB Hard Disk, 20 MB Tape (PC)
30 MB Hard Disk, 60 MB Tape (AT)
TEAC Floppy Drives

55-BV Half Height 360K

1.2 MB Floppy Drive For AT

INPUT DEVICES &
DIGITIZERS

$969.

185,
319.

129.
139.

129.

HITACHI

Tiger Tablet Il (4 Buttons)
KEYTRONICS

KB 5151 Keyboard

KB 5153 Keyboard
MICROSOFT

Mouse

Serial Mouse

MOUSE SYSTEMS

Mouse With Software & PC Paint

MODEMS

HAYES

1200 External

1200B Internal

2400 External

2400B Internal

US ROBOTICS
Password 1200 External
2400 External

2400 Internal

PRINTERS & PLOTTERS
ENTER COMPUTER
§299. Sweet P 100 Plotter
849. Sweet P 600 Plotter
EPSON
FX 85 160 cps, 32 NLQ
HI 80 Plotter
FX 286 200 cps, 40 NLQ
LQ 800 180 cps, 60 LQ
LQ 1000 180 cps, 60 LQ, 15"
LQ 1500 200 cps, 67 LQ, 15"
OKIDATA
182 S or P, 192 Sor P, 193
PANASONIC
P1081 120 cps,
P3151 Daisywhee!

389.
419.
599.
649.
795.
995.

CALL

275.
439.

MONITORS

AMDEK

300G 12" Green Composite
300A 12" Amber Composite
310A 12" Amber TTL
Color 600

Color 722

Color 725

Color 730

NEC

1280 Green

1285 Amber

JC 1401P3A Multisynch
PRINCETON

MAX 12 12" Amber TTL
HX-12 12" Color RGB

HX 12e RGB for IBM-EGA
SR-12 Hi Res RGB

8125,
135.
159.
409.
549.
609.
795.

125.
125.
599.

179.
459.
559.
599.

POWER & SURGE

PROTECTION
CONROY-LAPOINTE
$ 93. 130 Watt Power Supply

CURTIS Surge Suppressors
30. Diamond, 6 outlets
35. Emerald, 6 outlets, 6" cord
47. Sapphire, 3 outlets, RFI filter
55. Ruby, 6 outlets, cord, RFI Filter
KENSINGTON
92. MasterPiece
129. Masterpiece Plus

DISKETTES &
ACCESSORIES

CONROY LAPOINTE DISKETTES
DS/DD 10

DS/DD 100

29. DS/HD 10 for AT
DS/HD 100 for AT
GENERIK DISKETTES
11. DS/DD 10

89. DS/DD 100

28. DS/HD 10 for AT
DS/HD 100 for AT
DYSAN

29. DS/DD 10
MAXELL

19. DS/DD 10

34. DS/HD 10 for AT

NUM.

a
XT/Mark 2™

1295

Monitor &
Video Card
IBM*PC/XT Compatibile
Mono Graphics Card And Monitor
640K RAM On Motherboard
Dual 360K Floppy Drives
Dual Speed 4.77 & 8 MHz
135 Watt Power Supply
Selectric, AT Style Keyboard
1 Parallel & 2 Serial Ports
6 Slots & Clock/Calendar
Warranty: 1 Year Parts,
90 Days Labor

W39

onroy-LaPointe

Circle 554 on reader service card





http:cost-$79.95

IF YOU'RE THINKING ABOUT A

SMALL BUSINESS ACCOUNTING SYSTEM,
DON'T THINK SMALL. —

Don't just think about price. Or start-up
time. Or documentation. Or thoroughness.
Or ease of operation. Or telephone support.

Think about all of them. And about the
dozens of other factors you'll want to
consider.

Then think about Back to Basics™ From

Peachtree Software the accounting
specialists.
Think about the one that wins the awards.
The one users choose.

The one with the best documentation in
the business.

The one that recognizes we're not all
accountants and gives you a system anyone
in the office can run.

THE SECRET IS THAT BACKTO
BASICS WENT BACK TO THE BASICS.

Exactly. Back to Basics
isthe systemthat's smart
enoughtodowhat noneof
theothersdo. Itrecognizes
that most of us don't have the specialized
accounting or computer knowledge needed
to implement most computerized account-
ing systems. Especially the low-priced ones
that sound so tempting and turn out to be
so frustrating for non-accountants. (For an
eye-opening look at this, send for a special
report, “The Real Costs of Installing
Accounting Software.’)

So Back to Basics teaches you what little
accounting you need to know to make this
simplified yet thorough system do all your
accounting for you. And it does so in an easy,
step-by-step method we can all handle
comfortably.

HOW EASY IS EASY?
SEE FOR YOURSELF.

Back to Basics not only starts you easily,
but it stays easy all the way through. Right
through General Ledger, Accounts Payable
and Accounts Receivable. With Inventory
and Invoicing modules on the way.

Easy because it gives you 45 full days of
telephone support. If you can think of the
questions, we can answer them.

Easy because it gives you error messages.
not just a peremptory BEEP!

Easy because it tells you how to correct
your errors.

Easy because it gives you help screens
when help is called for.

Easy because it anticipates the 60 most
common accounting situations for you and
shows you how to handle them.

And easy because you don't have to be an
accountant to set it up or operate it: all the
information you need is included in the
documentation.

“Readers’ Choice Award!" — A+

“Back to Basics was designed, in fact, for the
nonaccountant...and the support offered by
Peachtree is among the best you will
encounter.” — Infoworld

But see for

pudding. So we'll send you a full
tion complete with the software itself plus
the accounting primer, tutorial, reference
guide, and a description of the most com-
mon small-business accounting situations,
all for only a very small price. And participat-
ing dealers will even credit that against your
purchase price when you decide to buy. (Sug-
ested list price forafull systemranges from
195 t0 $395.)

RTANT A ARD
pC WORLD

KED PER

U= O
p—y )

PC WORLD recognized accounting soft-
ware from Peachtree asaWorld Class Winner
in 1985, and A+ Magazine presented its
1986 Readers’ Choice Award to Back to
Basics. Why? Because personal computer
users told them to. These leading IBM™ and
Apple™ magazines didn't ask professional
reviewers oraccountants. Theyasked people
who use computersin their businesses, their
homes, and their home businesses. And
those users picked accounting software
from Peachtree.

yourself. That's the proof of the \
demonstra- -

Accounting "

chk to Basics

‘ System
Accounting Syste

s

e ear gt
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MORE GOOD NEWS—NEW MODULES

ON THE WAY.

Great as Back to Basics s, it's about to get
even better. Three new modules will be ready
momentarily: Invoicing, Inventory, and
Peachtree Data Query™ (PDQ). Invoicing
and Inventory do exactly what you'd expect,
and PDQ lets you access stored data, display
it onscreen, prepare customer reports, or
even move it to spreadsheets such as Multi-
plan™ and Lotus 1-2-3™ or database man-
agers like dBase I11™

WRITE, CALL OR SEND USA
SMOKE SIGNAL.

This is really too good an offer to miss.

No other accounting system compares to
Back to Basics.

And no other offer will let you try it for so
little.

So do something about it right now. Quan-
tities are limited, and we'd hate to have you
miss this chance to solve your accounting
problems so easily. Send us the enclosed
reply card or call our toll-free number. Today.

An Intelligent Systems Company

4355 International Blvd.
Norcross. GA 30093

S5

If someone else has already mailed the reply card, call us toll-free at 1-800-554-8900 for more information or to

ask for our special “See For Yourself"” offer!
Circle 286 on reader service card
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HAVEYOU STRIPPED YET?

Its aquestion more and more computer owners are asking. And no wonder.
What everyone is talking about is Softstrip™ . The revolutionary technology ™
that is changing the shape of computer software.

The Cauzin Softstrip System is more than just software or data on paper.
Because when you invest in this system, you can do much more with your
computer, and for far less than you are probably spending now. You can
even create and print out your own data strips using a dot matrix printer
and aspecial StripWare™ program called “STRIPPER” that5 only $19.95.

But thats only the beginning of an offer that's going to make you wonder
why you havent stripped yet. ..

For only $199.95 you get the Softstrip reader, a special storage base, and
a full one-year replacement warranty. Also included with your purchase is
a complete Accessory Kit containing the connector cables and
communications software to link your computer to the reader.

BUT THERE'S STILL MORE. ..

Our StripWare Sampler, packaged with your reader, offers page after page
of programs from such popular authors and publishers as Addison-Wesley,
Family Computing, Hayden Books, Nibble/MicroSPARC, Osborne/
McGraw-Hill, The Waite Group and John Wiley & Sons.

In addition, theres our expanding StripWare Library containing
programs, data, art, spreadsheet macros and templates. You'll find new
material appearing each month in the leading computer magazines.

And, when you become a Softstrip reader owner, you also get a FREE
one year StripWare Club membership with programs mailed to you monthly.
Youll even receive a FREE Cauzin Effect Newsletter filled with the latest
updates and news about Softstrip developments.

You!l find StripWare brand software in authorized Softstrip Dealers across
the country. Our collection of titles includes everything from uilities and
entertainment to business programs. All for only $2.98 to $19.98!

For the Softstrip System Dealer nearest you (or if there isn't one in your
area, to order), call toll free: 1-800-533-7323 (in Connecticut:
203-573-0150).

Cauzin Systems, Inc.
835 South Main St., Waterbury, CT 06706

BIORHYTHM CHART

What kind of day is it going to be for you today? Are you at your peak physically, emotionally or intellectually?
Which day this week will be ideal for beginning that new project youve been putting off? Is next Tuesday
the right night to rake that certain someone out to dinner, and pop “the question”?

Let’s face it, on given day of our life there are any number of important decisions or options to consider.
The data scrips on the right contain Lotus template, from the public domain, called BIORYTHM CHART
that could help.

Use the Cauzin communications program to read the strips to a data disk. The Lotus Retrieve command
brings the model into Lotus 1-2-3™. Entet your birthdate and the current date into the appropriate cellsand
your personalized BIORHYTHM CHART will appear on the screen. You are given data for 19 days prior,
and after, the current date which is shown as zero.
Run your spouse’s, friendss, or child's chart and figure out which days you should be doing things together,
and which days toavoid one another. If you know your boss' birthday, you can figure out what mood he'll be
in before he comes to work.. .. and plan accordingly.
GOOD LUCK!
WORKSHEET OPTIONS VERSION 10 1 |
© 1984 STELEE MANAGE

IBM is 2 trademark of Interational Business Machines Corporation.
1-2-3 is a trademark of Lotus Development Corp. All rights reserved.

Circle 154 on reader service card
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From the Hardware Shelf

disks develop instant amnesia when

the computer is turned off or the

system is reset, programs and data
stored in the MegaFunction RAM

disk are preserved by its power

supply. In addition, instead of gob-
bling up large chunks of your PC’s
conventional memory, the board’s

RAM remains separate from sys-
tem memory.

What’s more, if you don’t have a

hard disk, you can start up your
computer directly from the RAM
disk instead of from drive A:.
Otherwise, the MegaFunction
Board comes ready to run with

built-in ROM routines that emulate
a hard disk drive. Like a hard disk

on a card, the board gives you
added storage without usurping a

floppy drive, but with a much faster
access time.

Although incompatible with the
AT, the board performed well on
an IBM XT, with or without a
hard disk. No glitches occurred
when copying files, creating direc-
tories, or transferring the DOS sys-
tem files to the RAM disk (imagine
formatting a 1280K disk in 11 sec-
onds). With a hard disk present,
the RAM disk is configured as
drive D: and defers system start-up
to the hard disk. Installing software
on the RAM disk is identical to
hard disk software installation.

Setting the MegaFunction
Board’s DIP switches and jumpers

For All IBM PC & XT & Compatibles. ..

ELIMINATE NUM-LOCK!
Now Available - IBM AT

is relatively easy and clearly ex-
plained in the documentation. One
useful option is the ability to back-
fill your PC’s memory up to the
640K limit, although you must
have a minimum of 256K already
installed.

A few factors bear consideration
before you fish around for your
checkbook. If storage is your main
concern, you'd be better off pur-
chasing a hard disk. The cost per
megabyte of hard disk storage
(based on a price of $600 for a
10MB drive) is $60, while the per-
megabyte storage cost for the
MegaFunction Board, as deter-
mined by its $895 price tag, is ap-
proximately $700. You can reduce

(continues)

T ;‘i?h‘” Dy & ? yo .

KEYPATCH™ -10 - A full travel mini-keyboard.
Plugs between keyboard connector and CPU.
Automatically activates NUM-LOCK placing your
IBM™ keyboard into the number pad mode while
KEYPATCH™ -10 provides separate cursor and
screen control functions without the use of the
NUM-LOCK key. Saves time — eliminates errors.

KEYPATCH™ -10 requires no software. A must
for spread sheets; word processing; graphics; etc.

For Immediate Shipment IBMPC/XT...... °84%
BMAT ......... $9295
Genest Technologies, Inc. Compatibles . .. .. 89%

1331 E. Edinger Ave.
Santa Ana, Calif. 92705
(714) 547-0880 (Cal. Res. Add 6% Sales Tax)

"“Patents Pending Visa, Master Card, Check, Money Order
KEYPATCH'™ is a trademark of Genest Technologies, Inc. Plus $2% Shipping
IBM™ is a trademark of International Business Machines Corp

“Zenith - ITT - Columbia - NCR
Leading Edge - Sperry - Desk Pro
— PLEASE SPECIFY SYSTEM—

“CPYAT2PC”

IS LIKE HAVING A

FREE
360K FLOPPY DRIVE

Allows copving of IBM AT file for use on
IBM PC’s & compatibles with no modifica-
tion of existing hardware or software. A 360K
floppy drive is not required. CPYAT2PC may
reside on your IBM PCAT hard disk and
copies 1 file orentire subdirectories in 1 step.
Also runs on other AT compatibles such as
COMPAQ 286, ZENITH Z-200,and KAYPRO
2861. Dealer inquiries welcome. ONLY $79
+ shipping.

MICROBRIDGE COMPUTERS

Sky Way Building. Suite 125

655 Sky Way, San Carlos, CA 94070
(415) 593-8777 « (415) 595-2150

CHECK, COD WELCOME (=
(Prepayment Required) -‘

Circle 78 on reader service card
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Theres nothi
standard abo

thisco
Stan

The standard is MultiMate Advantage™

The word processing software program
found on the “approved”list of most major
companies.

Corporate standard aside, MultiMate

Advantage also lives up to people standards.

Because it lets you customize to fit your
needs.

For example, with the new columnar
feature, creating up to eight columns on the
screen is no longer wishful thinking.

Neither is printing those columns on a
single page. In fact, MultiMate Advantage
supports over 350 different printers.

It also supports a new 40,000-word
thesaurus. As well as a 110,000-word
dictionary (complete with medical and legal
jargon), which you can easily customize to
include your own frequently used words.

And if you still need more reasons why
this corporate standard isn't standard, look
no further than MultiMate Advantage’s
keyboard. It's been specially designed just
for word processing.

For the name of your nearest authorized

i

orate
rd.

Ashton'Tate dealer, call (800) 437-4329,
Extension 235. And get your hands
on MultiMate Advantage.

It’s the first word processing program
good enough to live up to everyone’s
standards.

MultiMate

| The Professional Word Processor
 with the power of MultiMate 33 Series and much more.

ASHTON TATE\

Requires IBM™PC or 100% compatible. Trademarks/owner: MultiMate/Multimate International, an Ashton Tate company;
Ashton Tate/Ashton Tate; IBM/International Business Machines Corp. © 1986 Ashton Tate. All rights reserved.

Circle 501 on reader service card



From the Hardware Shelf

this growing mountain of media:
the Pelican 3.3 Mass Storage
System.

Touted as a device for both
backup and mass storage, the Pel-
ican’s polished aluminum case
houses a half-height floppy disk
drive that spins the new Kodak
high-density 5¥%-inch 3.3MB disks.
(The 3.3MB figure is in fact mis-
leading, because Kodak’s hard-
sector formatting scheme reduces
the disks’ capacity to 2.78 MB.)
The $795 package includes a half-
size disk controller board, two
Kodak disks (which go for $15 a
shot if puchased separately), a con-
necting cable, and sundry utilities.

Installing the Pelican is a
straightforward affair. After com-
pleting the board and cable hook-
ups, you simply add a DEVICE line
to your CONFIG.SYS file and for-
mat a Kodak disk using the Pelform
utility. If you don’t have a CON-
FIG.SYS file, you can use Pelican’s
menu-driven Pelsetup utility to
create one. The Pelican supports
DOS subdirectories and paths, and
automatically assigns itself the next
highest drive letter (drive C: in a
two-floppy system).

As a backup device, the Pelican
forces a trade-off between speed
and accessibility. It archives a
10MB hard disk in about 15 min-
utes—at least twice as long as most
tape devices require. However, be-
cause the Pelican is as accessible as
a hard drive, when you try to re-
cover your data after a hard disk
crash, you won’t be stymied by the

PC World

proprietary formatting schemes
used by many tape units.

The Pelican’s advertised 160 mil-
liseconds (ms) average access time
places it not quite midway between
a floppy’s 200ms and an XT hard
drive’s 85ms. However, Pacific
Micro Systems claims that with
disk caching (this technique, which
you can employ with any disk
drive, uses your computer’s RAM
as a holding area during read/write
operations), it will run at least
twice as fast as a floppy and poten-
tially ten times faster. You specify
the amount of system memory you
want to devote to caching in the
CONFIG.SYS file.

[ put the web-footed bird
through its paces using a disk test
that performs continuous reading
and writing of sequential data files
as well as continuous random read-
ing of data from those files. The
Pelican sporadically lived up to its
claim of running at ten times the
speed of a floppy, but only on the
high end of its 2K-to-256K mem-
ory cache range. Because overall
speeds derived from caching de-
pend on so many variables (basic
disk speed, cache size, and type of
application), absolute times are
misleading at best. When the cache
is not close to the accessed file size,
velocity slows to slightly less than
twice the floppy speed.

When running WordStar 3.3, for
example, the silicon bird refused to
attain its high-end read/write
speeds. I missed the whoosh of ac-
celeration when jumping from a
floppy to a hard disk (not to men-
tion the g-force rush of switching
from a hard disk to a RAM drive).

Perhaps the Pelican’s most prac-
tical role is as a storehouse for byte-
hungry applications that require
too much disk swapping on a
floppy-based system. The Pelican’s
densely packed disks have ample
room for a communications pro-
gram, DOS, and sundry utilities, or
even for a moderate-size data base
or spreadsheet program. Other-
wise, the Pelican is a strange bird in
the mass storage marketplace, of-
fering the security of removable
media at one-fifth the price of a
Bernoulli but with one-fourth the
speed. Considering that the flashy
new hard disk cards are similarly
priced and 20MB hard drives much
cheaper, the Pelican may not find
enough hospitable homes in which
to nest. —Art Wilcox

|| Pelican

| Pacific Micro Systems, Inc.

' 160 Gate 5 Rd.

“ Sausalito, CA 94965

| 415/331-2525

List price: $795, box of five
‘ Kodak disks $65

Requirements: DOS 2.00 or later
j. version

| Andrew T. Williams, Danny
Goodman, and Art Wilcox are

\ Contributing Editors for PC

| World. Robert Nusbaum is a

“‘ freelance writer and programmer

‘ based in Grand Rapids,

| Michigan. &
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»~ denotes IBM-AT compatibility.
% denotes IBM-PCjr compatibility.

(call for specific requirements)
SOFTWARE

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

time.
Alpha Software
#-Keyworks . $49
*jr Electric Desk 69
Ashton-Tate
~dBase I1243. .. ... ... ... ... call
wdBase |l PuS', . ,...csss5955558aa3u3n0 call
~Framework | call
Best Programs

PC Connection 15-day money back guarantee
on these Best Programs.
+PC/Tax Cut (1486 version for 1985 taxes) 119

~Professional Finance Program 4.0 . 149,
~PC/Fixed Asset System 3.1 ...... 299.
Bible Research
*-THE WORD 3.0 (KJV Bible) . . .. 159,
*-THE WORD 3.0 (NIVBible) ........... 159.
Borland International
s Turbo Tutor 1.0, ..o 19
*-Turbo Database Toolbox 1.2 .. 33
#.Turbo Graphix Toolbox 1.0 ............ 33.
*-Turbo Editor Toolbox 1.0 . 41
s-Turbo Gameworks 1.0. . ar.
- Turbo Newpak (Gameworks and Ed/tor) 52
»~Turbo Lightning 1.0 ... .. S 57.
*-Sidekick 1.5 (non- protecred) N 49.
#~Traveling Sidekick 1.0 (req. Sidekick) 45,
s Traveling Sidekick 1.0 w/Sidekick 73.
#-Reflex 1.1 e . 89
*-Superkey 1.1 41
s-Superkey/Sidekick Package . 67
*~Turbo Pascal 3.0 .. A
*-Turbo Holiday Pack (Pascal 3 O Turor
and Database Toolbox) . .. .. 67
*-Turbo Family Jumbo Pack (Pascal 3. O
Database, Editor & Graphix Toolboxes,
Tutor and Gameworks) T |
BPI Accounting Software
~General Ledger C.13 vaz 299
~Accounts Payable C.13 .. . 299.
~Accounts Receivable C.13 299.
~Business Builder . . .. 399.
Breakthrough
~Timeline 2.0. .. . 239
Broderbund
% Prnt ShOp soisrvssissssviosnivrivans 35.
*~Graphics Library #1 ...... 22
Dac Software
#~Dac Easy Accounting 45.
~Dac Easy Word. . ........... 32
~Dac Easy Payroll .. 32
Decision Resources
*~-Chart-Master 6.1. . 237
~Diagram-Master 5.0 207
*-Sign-Master 5.1. ... 167

For the IBM-PC (XT & AT) exclusively.

Jumping joy

PC Connection
Software Special
through June 30, 1986

MIGENT SOFTWARE
Ability

Formerly our price was $239, now $65

Integrated package includes:

e Word Processor, Spreadsheet, Data-
base, Graphics, Communications and
Presentation! (Animated Slide Show
Builder).

@ Step-by-step on-disk tutorial

e "Flip" command allows you to move
back and forth between 2 modules

e Not copy-protected

e Automatic linking between modules

e Supports color or monochrome moni-
tor, most printers or plotters

o Demo Disks were given away free in

PC World Nov. 1985
For the IBM-PC, XT and AT . ...... $65.
Evergreen
HOne ' Write Plus 1:01..vsewsanmmseimams 159.
Executive Systems
LXTREE 2.0 (file & directory manager) ... 37.
5th Generation
LFastback. ... 97.
Funk Software
*-Sideways 3.11........ .. 39.
Graphic Communicatlons
WFreelance ...t 199.
Harvard Associates
#PC LOGO 2.0 5 c::55: 89.
Harvard Software
~Harvard Total Project Manager 1.0 .... 285.
Infocom
LLorerstone . ... 85.
Lifetree
#Nolkswrter 3. .. iusussssranssssasssiss 149.
Living Videotext
LThinkTank 20 ... ..o 105.
»Ready! 1.0..................... 49
Micro Education (MECA)
*~Managing Your Money 20......... .. .. 199
~Managing the Market ............... .. 79.
Micropro
s WordStar 3.31 . ... ... . 179,
~WordStar Propak 3.31................ 259.
~WordStar 2000 Plus Release 2 ........ 285
Microrim
wR0ase: 5000 101 s s on swpsmsan 359.
Microsoft
AMultiplan20 ... 119.
~Microsoft Word 3.0... .. - call
s-Microsoft Project 20 ........ .. 239
sMicrosoft Chart 2.0. . .. 197
*Windows 1.0 . ................. 65

The following Microsoft mice now
come with PC Paintbrush 3.0 software:

~Microsoft Bus Mouse with software 50 135

~Microsoft Serial Mouse w/software 50 $135.
LANGUAGES

LAQuick Basic 1.02 ........ ..ot 69.
~Pascal Compiler 3.31 ................ 175:
*~Macro Assembler 4.0 .............. 105.
~Fortran Compiler 3.31 ................ 205.
~Basic Compiler 536 ................. 235.
%.C Compiler 3.0 . ........... oo 235,
~Cobol Compiler 2.1 ... .. 449,
Microstuf
A ACToSStAl XV 86 ..ccu i i svssnss s cms g 95.
wRemote 1.8 v vsiws e oo mew e 95.
Migent Software
VADIlItY L special
MultiMate International
*MultiMate 3.31. ... call
~Multimate Advantage 36 .. ............ call
Nantucket Software
SONPPBE s ss sy esusesvasssivcrrincnss 349.
Paperback Software
*-VP-Planner .. ........... . BY
Peter Norton
*~Norton Utilities 3.1 ................. .. 59.
Quarterdeck
~DESQView 1.2........... .. 65.
Satellite Software
*WordPerfect 4.1 ................. . 239
Simon & Schuster
*-Webster's New World Speller 1.2.... .. 39.
Softstyle
#ePANIWOTKS 1:08 . 4 555550 mmews s winean sas 39.
Software Digest
Ratings Newsletter
Single copy . ... ..... S A S 1O
Year subscription................ . 1295
Software Group
vEnable 1.1 ... ... call
Software Publishing
*-PFS:Report B:O3.................... &
#PFSFileBO1........... .. ........... 84.
*PFS:Graph B:01 . ..ocovvivneoninnnn, 84.
*-PFS:Write C:01 (with PFS:Proof) ........ 84
Sorcim/IUS
~SuperCalc 3 2.1 (with Sideways) ...... 189
Spectrum Holobyte
*~Art Studio . . 32
Springboard
#oNEWSIOOMY & o vvvsvsssessearsanssnines 35
*-Clip At Volume 1 (for Newsroom) .. .. .. 19
*-Clip Art Volume 2 (for Newsroom) . 25
Unison
¥Art Gallery 1 ... 22
*Printmaster 1.1 . .................... . 37
TRAINING
ATI
*-SKILL BUILDER PROGRAMS
Intro and How To Use:
PC-DOS MS-DOS
Compaq Typing Tutor
IBM-PC BASIC .. .. .. each 33
*-TRAINING POWER PROGRAMS
How to Use:
dBase Il Lotus 1-2-3  Wordpertect

Circle 136 on reader service card
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sticks, keyboards a

lordstar Displaywrite 3

ymphony ..................... each $43.

NDIVIDUAL SOFTWARE

he Instructor Il ................... ... 35.

rofessor DOS ........... ... ... ... 47.

utorial Set (both items above) ... ... ... 75,

701l glo l 1515 ({101 (o] CHNMIIURE——————— 39.

raining for Lotus 1-2-3................ 49.

raining for dBase IIl.................. 49.

raining for Project Management .. .. . .. 49.

carborough Systems

fasterType .................o...o.... 26.

iimon & Schuster

yping Tutor Il . ................. ... .. 33.
EDUCATIONAL

larron's

omputer SAT . ...................... 35.

lesignware

pellicopter (ages 6 to adult) .......... 22.

irammar Examiner (ages 9 to adult). ... 25.

‘duware

|gebra 1,2, 8, 004 i s oosipansssnssiss 22

larcourt Brace Jovanovich

;omputer SAT ... 49,

computerGRE . ...................... 55.

ipinnaker

ducational Games for Young Computer
Isers. (All require graphics board)

ace Maker (ages 3108).............. 18.
ids on Keys (ages 3t09) ............ 18
inder Comp (ages 3t08) ............ 18.
Iphabet Zoo (ages 310 8)............ 20.
)elta Drawing (ages 4 to adult) ........ 27,

tone (requires graphics board)

Ay Letters,Numbers Words (ages 1 to 5). 29.

ids Stuff (ages 3t08)................ 29.

he Learning Company

leader Rabbit (ages 5t07) ........... 26.

locky's Boots (ages 9and up)......... 32
RECREATIONAL

lue Chip

ligh finance simulations.

Jaron .. ... 32

Aillionaire . ; ccxsusvsssissssnsssusinizs 32.

lectronic Arts

inball Construction Set .. ............. 24.

Ausic Construction Set............ ... 26.

)r. J/Larry Bird One-on-One ........... 28.

riendlysoft

G ArCade: s scesrsrruspsssresas vy OB

layden Software

argon Il (highest rated Chess program) 32.

focom Difficulty levels shown in italics
UNIOR

eastalker ....................... ... 25
TANDARD

nchanter  s#-the Witness sx.-Planetfall

PC Connection
Hardware Special
through June 30, 1986

PC CONNECTION
20 Meg Hard Drive Card

® 20 Megabyte hard drive with controller
on a regular expansion card

® 85 ms average access time

® Plated media

® 2k data buffer on controller makes
reading time 300% faster than PC/XT
hard disk

e Compatible with DOS 2.X and 3.X

® Does not normally require new power
supply for IBM PCs

® Takes about 5-7 minutes to install—
comes with full instructions and utility

software
For the IBM-PC and XT... .. .. $489.
EXPERT
x-Spellbreaker x-Suspended ... each 29

Invisiclues (hint booklets) are available
for most Infocom games. Specify game . . . 6.

Microleague Sports

*~Microleague Baseball ............... .. 25.
Microprose

*-F-15 Strike Eagle ..................... 22
Microsoft

*-Flight Simulator 2.12 (now works with
Hercules Mono Card) ........... o, 32
1Step Software

*-Golf's Best (Pinehurst). . ............... 32.

*-Golf's Best (St. Andrew's).............. 32.
Parlor Software

*-Bridge Parlor (best Bridge simulation). .. 49
PCSoftware

x-Championship Blackjack .............. 25.
Slerra On-Line
*-King's Quest Il ...l 33.
Simon & Schuster
»~Star Trek/Kobayashi. . .............. ... 27
Spectrum Holobyte
1 [ — 27
x-Tellstar (w/Halley's Comet)............. 32.
Sublogic
*-Night Mission Pinball . ................. 29
Bl s s w0 6w s e . 33
XOR
~NFL Challenge (be the coach) ......... 79.

1-300/243-3083

PC Connection

HARDWARE

AST Research

All AST Boards come with a full one

year warranty.

SixPakPlus 64k includes Sidekick version 1.5
non-copy protected, & DESQView . ... .$235.

SixPakPlus 384k (fully populated). . .... 279.

Parallel, game, or second serial port

for AST boards (specify board). ... ... .. 35.
wAST-5251-11 ... 579.

~Reach Modem half card 300/1200 baud
internal modem includes Crosstalk XVI. 349.

~Advantage 128k upgradeable to 1.5 Meg
includes Sidekick version 1.5 non-copy
protected ............ ... ............ 369.
RAMpage! upgradeable to 2Mb, fully
supports LOTUS/INTEL expanded memory
specification (EMS) ................... call

~AT RAMpage! upgradeable to 2Mb. . ... call
Amdek

~»Video 310A mono monitor (amber) .... 159.
*~Color 722 - RGB monitor (EGA compat.) 519.
Compucable
Plastic Keyboard & Drive Cover Set . ... 15
~IBM Mono Screen Enhancement . ... .. 17.
Cuesta
Uninterruptable power backup units
~Datasaver 400 WATT. ................. cal
Curtis
ACCESSORIES
+PC Pedestal (for IBM Mono or Color) ... 27
Portable Pedestal . .................... 36.
“Printer Stand . .......... ... ... .. .. 15.
SystemStand ........... ... ... ... ... 19.
*~Universal System Stand . .............. 25.
*~Low Profile Tilt and Swivel Pedestal. . . .. 25.
~Crystal 300-watt (line conditioner). .. . .. 159.
CABLES
*Smartmodem to IBM Cable .. ... . 17

~Keyboard Extension Cable (3 to 9 /ee)) 27
~Extension Cables for IBM Mono Display. 33.
~Color and Monochrome Extension cables 39.

*-Printer-to-IBMcable. .................. 17
SURGE SUPPRESSORS
*Safestrip. ... ........... . ... ... .. 21
w-Diamond (6 outlets) . ........... ...... 29.
*~Emerald (6 outlets; 6 ftcord)........... 36

*-Sapphire (3 outlets; EMIIRFI fitered) . ... 47.
*-Ruby (6 outlets; EMIIRFI filtered; 6 ft cord) 55.

x~-Command Center. .. 123
DCA
A OB cis v 0 Gk BB N EHEEE R AR ACH GG . 769.
Epson
*-FX-85 (80 column) ....... ....... .. call
*-FX-286 (136 column) ...... .. ... .. .. call
%L X-80 printer (80 column). .. . . call
*-LQ-1000 (136 column) ..... ... ... . call
*-Printer-to-IBM cable. . ... .. 15.

We are an authorized Epson service canter.

utthroat  *-Wishbringer *.Zork | —— _

litchhiker's Guide *~Ballyhoo ... .each 24. % 6 Mill Street 250W Ask about the extended service plan.

\DVANCED - Marlow, NH 03456 Hayes

ork Il s Z0rK sSorcerer 603/446-3383 *~Smartmodem 300.. ... ... ... ., 139

\ Mind Forever Voyaging. ... .. .. each 27. x-Smartmodem 1200. .. .............. 389.
For the IBM-PC (XT & AT) Exclusively.
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nd kilobytes.

~Smartmodem 12008 (w/Smartcomn Il) .. $349.

~Smartmodem 1200B (no software). . .. 309.
»~Smartmodem 2400................... 579.
~Smartmodem 24008 (w/Smartcom Il) .. 539.
~Smartcom Il 2.1 (software) ............ 75.
Hercules
~Hercules Color Card (parallel port) .... 159.
~Hercules Graphics Card (parallel port)  299.
Innovative Concepts
~Flipn' File50............ . ... .. ... .. 16.
~Flipn' File 50 with lock . ............... 21
Intel
Above Board PC ..................... call
~Above Board AT...................... cali
Above Board PS (multifunction board)  307.
8087 (for IBM-PC & XT) .............. 129
8087-2 (works on 8 Mhz computers)... 177.
-80287 (for IBM-PC AT) ...... ...... 225
Kensington Microware
~Masterpiece. . ................ ... . 94.
~Masterpiece Plus . ................... 129.
~Printer/portable computer stand . ... ... 17,
key tronic
5150 keyboard . ........... ... .. ... 115
5151 keyboard (deluxe) ............ .. 169
*jr5151 keyboard (deluxe) ............. 169
~5153 keyboard (with touch pad). . . .. .. 279.
Kraft
IOYSHCK. - s s s ssmsmmsosimssanys s ssiads 29.
»New! 3 Button Joystick .. .............. 35
~Executive Cursor Control (w/Joystick) ... 47
Mouse Systems
+»PC Mouse with PC Paint+.. ......... 139.
+PC Mouse with Ready. ............... 139.
~PC Mouse with Dr. Halo Il .. ........ 139.
+PC Mouse with Ready and PC Paint+  159.
NEC
»Multisync monitor (EGA compatible) ... 549.

Orchid Technologies
Conquest Multifunction Board @k fully
supports LOTUS/INTEL expanded memory

specification (EMS) .................. 264.
+PCNetBoard ....................... 319.
~Eccell Multifunction Board for the AT. .. 399

PC Turbo 286e w/1 Meg ............ 749

Tiny Turbo 286 w/1 Meg. .. ......... . 459

Paradise Systems
~ColorCard.............. ... 89
~Monochrome Card. . ...... ... .. ... 89
~Color/Mono Card .. . .. . 149,
~Modular Graphics Card .............. 275.
~Five Pack w/384k . .. .. .. 159

PC Designs

FD 1000 Computer ....... .......... 789.

PC Magazine called it “a top performance
bargain" (Oct. 15). PC Week called it "a
terrific machine at a terrific price* (May 14)
Please call for more information about
this computer.
Princeton Graphics
~HX-12 RGB monitor (690 x 240) . . .. 449
~HX-12E RGB monitor (EGA compatible) 539
~MAX-12E Amber monochrome monitor

179.

Quadram

Expanded Quadboard with clock calendar,
parallel, serial & game port, and
Quadmaster software.

@k (upgradeable to 384k) . . $189
384k (fully populated) . ..... .. ..... 249.
Gold Quadboard @k ................ 387.
Silver Quadboard @k ... ............. 249.

*~Microfazer Printer Buffer (parallel) w/copy

MP 64 (64k) upgradeable to 512k .. ... 159.
AQuadEGA+ . .. 369.
SMA
PC-Documate Keyboarc Templates
available for:
DOS/Basic 2.0-2.1 ~dBase llI
~DOS/Basic 3.0-3.1 Wordstar
~Lotus 1-2-3 +Wordstar 2000
~Symphony Turbo Pascal
Framework ~WordPerfect
WMultimate ..o each 12
OUR POLICY

® We accept VISA and MASTERCARD

e No surcharge added for charge cards

® Your card is not charged until we ship.

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

e No sales tax.

® All shipments insured; no additional charge

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

® UPS Next-Day-Air avaiable.

@ COD max. $1000. Cash or certified check.

® 120 day limited guarantee 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 thru Friday 9:00 to

5:30

SHIPPING
Note: Accounts on net terms pay actual
shipping. Continental US: For monitors,
printers, and drives, add 2% for UPS ground
shipping. Call for UPS Blue or UPS
Next-Day-Air. For all other items, add $2 per
order to cover UPS shipping. We will
automatically use UPS 2nd-Day-Air at no extra
charge if you are more than 2 days from us by
UPS ground. Hawaii: For monitors, printers,
and drives, actual UPS Blue charge will be
added. For all other items, add $2 per order
Alaska and Outside Continental US: Call
603/446-3383 for information.

I- 80()/ 243-8083

— PC Connection
[ € Mill Street
[Simmmre|  Marlow, NH 03456 250w
603/446-3383

Toshiba
All Toshiba printers listed are 24 pin dot matrix.

*-P321 parallel printer (80 column) .. ... .$518.
*-P341 parallel printer (136 column) 849,
*-P351 parallel printer (136 column) ... 1089

DRIVES

All floppy drives are completely pre-tested and
are supplied with a printout of the test results.
They are shipped with complete step-by-step
installation instructions. Drives are 320k/360k.
IOMEGA

~Bernoulli Box 20 Meg w/PC2 card . ... 2299.
+»10Megcartridge ..................... 48.
~Bernoulli Box 40 Meg w/PC2 card . 2999.
~20 Meg cartridge 67

We are an aumonzed 'I'OME GA service cenrer
Mountain Computer

Drive Card20Meg ............... .. call
PC Connection

Hard Drive Card 20 Meg . special
Seagate

20 Meg Internal Hard Drive (w/controller

and cables) . 459.

~20 Meg Internal Hard Drive for the AT 569
TEAC

FD-55BV (5Y4") half-height drive (DS,DD) 109.
Toshiba
~AT 360k Drive (5%4") half-height drive 117

MEMORY

*64k Memory Upgrade Set for IBM-PC or XT
system board or any memory board

150 nanosecond (setof9). .. ... ... 15.
200 nanosecond (setof9) .. ..... .. 12
Install memory upgrades & run ciagnostics
at time of board purchase only . 10
~256k Memory Upgrade Set for any
IBM-AT memory board (9 chips) ....... 39.

DISKS

DS/DD Disks for the PC & XT (40 TPI).
10 disks per box.
sMaxell MD-2 ............. ... ... 19

*-Verbatim Datalife ... ................. 19
DS/High Density Cisks for the AT (96 TPI).
10 disks per box.

LFuji - 29
~Maxell 39.
~Verbatim 45

*Flip Sort (holds 75 disks) .............. 15

*Floppiclene Head Cleaner (5%4") 18

INFORMATION SERVICES
Compuserve

s~Compuserve Information Service
(includes subscription, manual, 5 hours of
connect time, monthly publications) 24

For the IBM-PC (XT & AT) Exclusively.
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& Getting Started  Systems

You’ve gone from PC independence to micro-to-
mainframe slavery. With a low snarl, you contemplate
crashing the entire system.

The reality: Although it’s true that micro-to-
mainframe communications can be slow, frustrating,
and intimidating, if the link is properly planned and
implemented, it can open your PC to vast data bases,
prodigious processing power, and a host of sophisti-
cated peripherals. In many cases, you may not be able
to do your job effectively without access to your com-
pany’s mainframe.

The combination of terminal emulation, file
transfer, and the processing power of the PC enables
you to participate on a 3270 network—the family of
terminals and other systems that revolve around IBM
mainframes. Until recently, protocols used in 3270
networks—binary synchronous (BSC) or Systems Net-
work Architecture/Synchronous Data Link Control
(SNA/SDLC)—did not make it easy for the PC to be a
significant participant in the mainframe family.

For the most part, the PC has acted as a dumb
window on the mainframe world—you could look but
you couldn’t touch. However, with recent changes to
SNA and more sophisticated micro-to-mainframe
links, distributed data processing—the ability to share
job loads among computers—is now becoming a
reality.

3270: The Terminal Revolution

PC users often think of themselves as comput-
ing revolutionaries, liberating knowledge from the cit-
adels of the mainframe elite and redistributing it
among the masses. Yet many users are unaware of an-
other technological transformation that occurred 15
years ago and had comparable impact. In 1971 IBM
introduced the 3270 family with the mainframe
world’s first terminal system for the masses—the IBM
3270 Information Display System. The 3270 control
unit and the 3277 terminal brought the computer out
of the machine room—changing the lives of main-
frame programmers and opening up the computer to
new users. The transition from pencil and coding
sheet to terminals was an abrupt shock to a genera-
tion of computing professionals.

Fifteen years later, the spread of personal com-
puters has further opened mainframe data base ac-
cess. For today’s PC user who wants to tap into an

IBM data base, joining a 3270 network should not
cause culture shock, but it will require adapting to
different rules and customs. To create a link to the
3270 network family, a PC needs terminal emulation
and micro-to-mainframe file transfer products. Five
years ago few products existed that could do either,
but today approximately 400 vendors offer a be-
wildering array of products in the micro-to-main-
frame market.

Devices of the 3270 Family

The 3270 network is both like and different
from a local area network (LAN). In a LAN the PC is
independent of the server, which acts as a central re-
pository for shared data and peripherals. However, on
a 3270 network, the terminal is dependent upon the
host, which does everything from interpreting each
keystroke and executing programs to accessing data
in storage.

Terminals and other members of the network
connect to the mainframe via a 3274 control unit, or
cluster controller, which provides the interface be-
tween the host CPU and as many as 32 terminals and/
or printers. Less common are the 3276 controllers,
which connect only 7 devices.

Devices are connected to a control unit by
coaxial cable, the arteries of a 3270 network. The
control unit gives each active device access to the host
in succession. From the terminal’s perspective, the
line to the host appears to be dedicated, but actually
it is sharing the line with other devices. Control units
can be either local and channel-connected to the host,
or remote and connected to the 3270 network via
modem.

You can also equip a PC with an expansion
board that emulates a 3274 control unit to provide
3270 access for up to 64 PCs on a LAN. The cost of
the board is less than the least expensive 3274, but
the trade-off is the cost of the LAN.

To stretch the limits of a control unit, you can
use a device called a multiplexer, which enables multi-
ple devices to share one communications line. The
3270 network multiplexer lets up to eight devices
share one coaxial cable connected to a control unit.
However, response time may lag during periods of
heavy usage.

If you call in from a remote source via modem,
vour communications will pass through a transmis-
sion control unit (TCU), which is not officially part of
the 3270 family. The communications controller acts
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as a fast traffic director for remote communications.
It accepts a barrage of messages from a patch box of
rack-mounted modems and passes them quickly to
the host CPU over a high-speed channel.

The key elements in the 3270 family are termi-
nal display stations, which are something like a PC’s
monitor and keyboard but without the computer. Ex-
cept for the 3290, the 3179/G, and some models of
the 3279, all 3270 terminals are “dumb.” Memory is
limited to the screen buffer, and they have no local
processing power. Each time you press a key, a signal
is sent to the control unit, which interprets the char-
acter and sends it back for display on the screen. Even
“smart” terminals lack processing power and mem-
ory, but at least they can interpret their own key-
boards. Dumb or smart, terminals are dependent
upon a host processor for application functionality.

Thanks to terminal emulation, the IBM PC and
compatibles can be included in the 3270 family. PCs
equipped with terminal emulation boards can emu-
late up to four 3270-type sessions, including 3270
color graphics. Your PC will likely join the family,
masquerading as a dumb 3278 terminal or 3279
color terminal. The 3278 monochrome display has
been the standard, but use of the 3279 color terminal
has increased during the last two years. Creating and
manipulating color graphics with the 3279 is more
difficult than with the PC, and so far the primary use
of mainframe color has been to highlight text in the
process of formatting crowded screens for data entry
or query applications.

IBM’s recent entry into the 3270 world is the
3270-PC, which is essentially a PC with a built-in
3270 terminal emulation board and a keyboard that
awkwardly borrows features from both machines.
You can emulate a 3270 terminal and then switch to
a PC-DOS application with a single keystroke. The
3270-PC’s micro-to-mainframe link is fine for trans-
ferring text, but it falters with binary data. Such
problems as well as competition from third-party
products may explain why the 3270-PC has been a
slow seller.

Printers in the 3270 network range from table-
top models that resemble PC printers to large, high-
speed printers that seem to belong in the mainframe
machine room. Because printers are not attached to

PC World

terminals, requesting a printout during a session in-
volves routing the output to the system (line) printer,
which several users share. (For a detailed description
of the 3270 network devices, see the sidebar “The
Members of the 3270 Family.”)

The Facts of Emulation

If you're accustomed to PC-to-PC file transfer,
you may find mainframe file access frustratingly com-
plex. Just plugging in a cable does not do the job. Be-
cause a 3270 terminal is designed to send screens of
data instead of files, you will need several hardware
and software tools to fool the 3270 system into
thinking that it is sending screens of data when it is
really sending files. The file transfer process includes
such complexities as filtering out the control charac-
ters for the screen and the cursor.

When links were first established between the
PC and the mainframe, the first product developed
was a 3270 terminal emulation board. Software ter-
minal emulation products such as VM Personal Com-
puting’s Relay series also emerged (see “Relay Strikes
Gold,” PCW, April 1986). Such programs require that
a companion program be loaded on the mainframe.
By mimicking the display attributes and keyboard id-
losyncracies associated with a particular terminal,
these hardware and software products fool the main-
frame into thinking that it is communicating with a
terminal.

However, 3270 emulation is never 100 percent
accurate, no matter how the link is implemented. The
shortcomings are usually minor, but they may be an-
noying. For example, you cannot toggle the
<NumLock> key in terminal mode—you have to re-
turn to PC mode to change it. You may also experi-
ence initial discomfort with the 3270 keyboard map-
ping, because vendors take different approaches to
the tricky job of emulating the 24 function keys of
the 3278 terminal.

The question has often been asked, Why should
I waste the computing power of a PC by making it
emulate terminals? Cost considerations often favor
buying low-cost terminals, which are especially ap-
propriate if you communicate exclusively with the
mainframe and only rarely require access to PC soft-
ware (for example, in data entry applications). But for
people who access a mainframe periodically, the abil-
ity to switch easily to PC-DOS applications makes the
PC a better choice.
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The MIS attitude improves after the micro-to-main-
frame link has been working awhile. Eventually,
you’ll figure out the complexities of mainframe data
bases and the process of extracting data, transferring
it to your PC, and converting it into a usable form.
One frustration a PC user does not usually experience
is downtime, which is common in the mainframe
world. With so many users and programs sharing the
environment, system crashes always seem to occur
just before you intend to save your data. To reduce
the impact of these delays, you can enter text or data
locally and transmit it to the mainframe when the sys-
tem comes back up.

However, even when the 3270 network is up
and running, you probably won’t enjoy the subsecond
response time that is typical of PCs. Response time
on a 3270 network can vary from 1 second to 10
minutes. Poor response time is especially common
from 9:30 to 11:30 a.m. and 1:30 to 3:30 p.m., the
peak processing periods in most mainframe
networks.

When you make a mistake on a PC, the effects
are limited, but when you err as a member of a main-
frame network, you may corrupt larger amounts of
data and usually affect other network users. Say you
intend to initiate a download of 100 records for a part
number and then go to lunch. Instead, for the next 2
hours, while you are out having lunch, your PC
downloads 543,000 records for the entire inventory.
You saturate the network, slowing response time to
15 minutes. Having used an incredible amount of host
CPU cycles, you also incur high charge-back billings
from the MIS department.

The Future of the 3270 Network

Despite the impact of PCs, it is unlikely that
they will replace all existing 3270 terminals. PCs and
intelligent terminals are not needed for every applica-
tion. Two such examples are data entry and simple
query applications.

But PCs are changing the face of the 3270 en-
vironment. IBM may soon announce an upgraded
3274 control unit that will function as a server to a
mainframe-type disk. The control unit is supposed to
have enhanced intelligence and be able to accept di-
rect asynchronous input from multiple PCs. This
makes the 3274 controller look more like a LAN
server with a direct gateway into the 3270.
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More significantly, IBM recently announced an
addition to its SNA network environment called LU
6.2 (see “Peering Into the Future With LU 6.2” in this
issue). By creating a generic logical unit within all
IBM systems and software, LU 6.2 offers several ad-
vantages in micro-to-mainframe file transfer and
promises to bring peer-to-peer processing to a 3270
network. In such a system, any logical unit in the net-
work, including PCs, could communicate directly
with another, without turning over control of the ses-
sion to the mainframe.

Eventually, LU 6.2 and future enhancements
might break down the mainframe hierarchy, reduce
the load of the mainframe, and negate the need for
terminal emulation. More important, innovative soft-
ware written for the new protocol would help main-
frames and minicomputers to recognize the PC’s in-
telligence and share some of their processing duties
with the PC, leading to a true distributed processing
system.

Several factors keep LU 6.2 from emancipating
the PC, however. LU 6.2 is restricted to the SNA en-
vironment, which runs on only the larger 3270 net-
works. And not every application requires file transfer
capabilities.

Even if LU 6.2 catches on and changes the PC’s
role in micro-to-mainframe communications, it won’t
happen soon. In the meantime, if you want to get at
that mainframe data, you’ll have to learn, adapt, and
be patient with the mysteries of terminal
emulation. &

| Jack Rodgers is the director of

- marketing for OBS Software in
San Francisco. He has 15 years of
IBM mainframe management ex-
perience and is the coauthor of

| PC-DOS Tips and Traps (Os-
 borne/McGraw-Hill, Berkeley,

| 1986,).
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pick commands; the learning ex-
perience is continually buttressed
with copious on-line advice. Al-
though such hand-holding is
useful in the early days of learning
a powerful program, plowing
through menus every time you
need to move a block of text does
get tiring (see Screens 1 and 2).
Compromises between these
design philosophies abound.
Microsoft Word’s lean editing slate

shares a portion of the screen with
a 1-2-3-like menu and prompt line.
Many programs give you the op-
tion of selecting commands from
a menu or issuing them from the
keyboard. And some programs al-
low you to suppress menus and
program prompts as you gain
expertise.

Bold Is Bold!

Whatever set of controls you
choose to grapple with, chances
are you'll like one feature that’s
considered de rigueur among
high-end word processors:
WYSIWYG—what you see is what
you get. In other words, displayed
documents resemble their printed
counterparts. Older programs
often displayed only true-to-life

Screens 1 and 2:
Beauty is in the eye.
WordStar 2000
supplies the user with
copious menus and
prompts, while
Microsoft Word
devotes four lines to
command and
document information.

PC World
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line spacing. Not surprisingly, get-
ting a document to look right
sometimes took several print-
outs—a page might not break in
the right place (stranding a head-
ing at the bottom of a page), or an
entire paragraph (instead of a
word) would print out in boldface.

The new clan of potent word
processors extends the concept. If
a phrase is marked bold, the text
appears brighter on screen; under-
lined text is underscored; and with
some programs, such as Microsoft
Word, italic text leans to the right
like its printed peer. Microsoft
Word even displays small capital
letters, double-underlined text,
and subscripts and superscripts
(see Screen 3). On a PC with a
color monitor, such enhancements
may be automatically assigned
colors.

Screen 3: Ital is ital! A
sample of how closely
Microsoft Word’s
screen display
approximates the
printed page.
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Windows on Word

Processing
“Does it do windows?” is one of
the first questions people ask
about a new word processor, fol-
lowed quickly by a peek at the
price tag. Advertising hyperbole
aside, windows provide a handy

way to look at several files at once.

Opening a window means split-
ting the screen into two or more
horizontal or vertical partitions.
Some programs enable you to do
more than simply view another
file—you can insert additional text
or swap text between documents
(see Screen 4).

If nothing else, windows let you
spread your papers and notes out
on an electronic “desk” without
making a mess. For example, on a
particularly creative day you
might sit down at your PC and
write key phrases, opening state-
ments, executive summaries, and
miscellaneous insightful para-
graphs for an upcoming report.

The next day you could sketch out
an outline, and later still, begin
work on the formal body of the
report. The notes, outline, and re-
port are each relegated to separate
files. As you write the report, you
can open a window on the outline
and refresh your memory on
structure, then open a notes win-
dow and pull in material written
the previous day.

The number of possible open
windows depends on the largesse
of the program at hand. Microsoft
Word generously sets the limit at
nine; WordStar 2000 confines win-
dows in use to three. The latter is
a more logical and manageable
number. At Microsoft Word’s the-
oretical limit, equally sized win-
dows would each own 8 square
inches of the screen—barely
enough to display a handful of
words.

Even with a dozen windows on
screen, the chances of falling
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and the change flashes throughout
the document. Better still, you can
create a document under the aegis
of one style sheet and print it un-
der another. Once you build a li-
brary of style sheets, you can
change document formats as easily
as trying on a new coat.

If nothing else, style sheets force
you to structure document design.
As you tap the other capabilities

PC World

of a powerhouse word proces-
sor—multiple columns, footnotes,
and fonts—style sheets become
nearly indispensable.

Hatching Ideas

The outline is project man-
agement for the writer—a tool for
succinctly organizing a series of
thoughts, tasks, or procedures.
Most of us learned outlining in
school with pen and paper, which
tended to rigidify ideas rather than

allow them to flow unfettered.
Word processors eased the tech-
nique some, but since they’re pri-
marily designed to manipulate text
and not ideas, they naturally fall
short. Hence the healthy sales of
outline processors from Think-
Tank to MaxThink—which enable
you to expand and collapse out-
lines and quickly reorder items—

Screen 4: Windows
enable you to look into
other files and swap
data between
documents. In the top
window a speech is
being written while
notes are referenced in
the bottom window.

Figure 1: A Microsoft
Word style sheet. The
column of numbers on
the far left notes
sequence of entry; the
letters L, H, and T are
<Alt>-key labels
assigned by the user.
You can specify whether
the style is for a
division or a paragraph
and append a short
comment (Columns).
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AST’s Multifunction
Success Story

AST Research doesn’t fit the

PC industry’s success-story mold;
its three founders are neither
hard-boiled venture capitalists nor
enfants terribles. They’re
low-profile engineers who mind
this high-quality operation
themselves and aim to keep things
that way. What lies ahead may
test that resolve.

Kathleen Mackay

II“I Just when you thought you were safe from any
more “business on a shoestring begets hi-tech
empire” stories, here comes another one—with some
interesting twists.

The year is 1975. In Orange County, Califor-
nia, Tom Yuen, 24, and Albert Wong, 27, both from
Hong Kong, share student digs while attending junior
college. The two splurge on an occasional Saturday
night on the town; Yuen drives a Ford, Wong, a
Honda. Both look forward to a future in engineering.
After graduating from the two-year college, Wong
transfers to a nearby state college, and Yuen chooses
a local branch of the University of California. But the
friends keep in touch.
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The scene shifts to 1978. Yuen and Pakistan
native Safi Qureshey, both 27, work as design en-
gineers at Computer Automation, a minicomputer
company in Orange County. Over brown-bag
lunches, they confess to feeling stymied in their ca-
reers and dream of forming a company of their own.
Perhaps Yuen’s former roommate, Albert Wong,
would be interested ... But what kind of company
can come of an association of three rookie engineers
who have negligible management experience, no busi-
ness plan, and a bare-bones budget?

A very hot one. Eight years later the three part-
ners’ company—AST Research—has proven itself a
major force in the computer industry. At a time when
many high-tech firms face layoffs, cutbacks, and
heavy losses, AST reported a 262 percent increase in
net income for the first fiscal quarter of 1986—a figure
that puts the firm among the fastest-growing publicly
held companies in California.

By dint of quality work, smart merchandising, a
coherent product strategy, and a dash of moxie (in-
variably well timed), AST has managed to caprure
some 40 percent of the expansion board business,
shake up a few industry habits and standards, and
break cleanly into new markets.

At the ripe age of five, AST is embarking on a
return to its roots in data communications. That sen-
timental journey figures once again to be perfectly
timed, coinciding with a softness in the multifunction
board trade (owing to the abundance of PCs satu-
rated with cheap memory). But even with its solid
reputation, market presence, and brimming product
line, AST may find the coming eight years no less a
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challenge than its first eight. The company’s mission
is to transform its technophile image into one befit-
ting a company that provides solutions in the form of
an increasingly diverse array of wares.

All Aboard

The partnership initially hung out a shingle as a
communications consulting company. After a year,
the trio decided to use a small capital reserve to move
into manufacturing. “We didn’t know what we were
going to make,” admits Wong.

Enter Goliath and an idea that clicked. One
night in August 1981, Yuen, Wong, and Qureshey
held a marathon session to settle on a product. IBM
had just released the PC, and the significance of the
machine’s open architecture was not lost on the
partners.

Says Qureshey, “We looked at the PC’s expand-
ability—it felt like a pretty safe risk. We knew that
application software always wants more memory.”
Before the night was over, the partners had aban-
doned a previous proposal and opted to make en-
hancement products for the PC. Using the initials of
their first names—Albert, Safi, and Tom—they formed
AST Research. (They rejected the various permuta-
tions of their last names as “too weird.”)

AST’s first home filled 800 square feet in Ir-
vine’s Skypark Circle—a breeding ground for start-up
companies. In front was the company office, at the
back, a small manufacturing operation. Each partner
had his bailiwick: Qureshey took charge of adminis-
tration; Yuen, marketing and sales; Wong, engineer-
ing. Members of Wong’s family rolled up their sleeves
and helped assemble boards.

The responsibilities still line up essentially the
same way. As AST president, Qureshey oversees com-
pany operations. Yuen is executive vice president of
strategic planning and new business development,
while Wong serves as executive vice president of ad-
vanced technology development. There is a real sense
of collegiality among them.

But some significant changes have ensued since
the days of brown-bag lunches and improbable plans.
AST products are omnipresent, with roughly 1 mil-
lion having found their way into, or next to, PCs; half
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of that million are SixPakPlus multifunction boards.
PC and Apple I owners can select from some four
dozen different products, and the catalog fattens a bit
with each passing month. Yuen and Wong have
traded in the Ford and the Honda for Mercedeses;
Qureshey swapped his Datsun for a Porsche. Each of
the three founders is today reportedly worth upwards
of $14 million. But there’s not a rock festival im-
presario among them, and back at the store it’s busi-
ness as usual.

Business, Not Show Business

Although “the store” itself is still in Irvine, AST
corporate headquarters now occupy 230,000 square
feet in three separate buildings, with international fa-
cilities located in Hong Kong, England, and Canada.
Earlier this year, the company began scouting in and
around Irvine for an additional 300,000-square-foot
manufacturing facility.

Sales in 1985 topped $138 million, and the Ir-
vine staff numbers nearly 700. Despite this phe-
nomenal growth, the founders themselves appear to
have kept all six feet on the ground. There’s no indi-
cation these meteoric successes think they’re the
whole show.

Says Wong, “Early on we realized we had no
experience in running a company. For day-to-day op-
eration we brought in the pros.” AST’s top team to-
day includes MBAs, industrial managers, and quality
control and sales personnel from companies like
Arthur Andersen, Beckman Instruments, and Hughes
Aircraft—professionals like Bruce Edwards and Tom
Stickel.

Edwards, vice president of finance, was control-
ler/treasurer of Amdax, a local area network supplier,
before joining AST. Stickel, recently promoted to sen-
ior vice president of sales, logged 20 years of market-
ing experience with firms like Beloit Corporation and
Ingersoll-Rand. Other members of the inner circle in-
clude Don Williams, managing director of AST Far
East, and Leo Beaulieu, vice president of manufactur-
ing. And there’s also Bob Kutnick, visionary and stra-
tegic planner who was the brains behind Ovation, the
ballyhooed integrated product that never made it to
market. Kutnick, director of strategic products, has
been the driving force behind AST’s moves in the ex-
panded memory and software bundling arenas.

AST’s unassuming, no-nonsense style carries
through to its products, foremost of which are the
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line: “We don’t get hung up on raw technology but
seek to understand why someone wants something,
and perhaps take a little longer to get there with a
product.”

Generation or Stagnation

Ironically, the phenomenal success of AST’s
board-level products poses a potential obstacle to the
company’s continued growth. Explains AST senior
product manager Tony Paradiso, “Any time the ma-
jority of business comes from one area, there are dan-
gers. We are not going to ignore multifunction and
memory boards—they will probably always supply us
with the majority of our income—but we want to be-
come strong in other areas so if we were to lose some
market share in the multifunction area, the company
would not suffer significantly.”

Embarking from the multifunction board arena
to uncharted waters naturally implies risk, but AST
appears ready to assume the challenge. Says Kutnick,
“The founders are willing to test the unknown, be-
lieving that once a product works, it will define its
own profitability.”

Adds Paradiso, “You have to sell a lot of boards
to become a billion-dollar corporation, but you don’t
have to sell as many printers or other peripherals to
reach that mark. It’s a formidable task, but this is the
time—we have the recognition and the resources.” In-
deed, with the price of memory falling through the
floor and PCs everywhere pushing their memory lim-
its, diversification looms as an increasingly attractive
and necessary option.

AST shows no sign of mincing steps en route to
the billion-dollar club; with the financials looking
good, the company is now facing the build-or-buy de-
cisions common to thriving ventures. Says Yuen, “An
acquisition has to work, not simply be done for the
sake of increasing revenue or growth. It must con-
form to our culture.” That attitude is, in Yuen’s
words, “strategic” rather than “tactical,” emphasizing
the long term rather than any temporary market ad-
vantage. AST tipped its hand earlier this year, buying
both a neighboring firm and instant stature in the
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minicomputer enhancement market. AST’s acquisi-
tion of Camintonn Corporation, a Santa Ana devel-
oper of memory expansion devices for DEC minis,
exemplifies Yuen’s dictum. (AST may know whereof
it acquires: Early on, the company bought a DEC
mini to keep track of its own business.)

As the company grows, its real strength may lie
in the continued ability to design and package pieces
that work together—constellations of products, with
one star added at a time. While not every AST prod-
uct complements every other, the company has dem-
onstrated an uncanny knack for creating solutions
rather than technological quick fixes.

Last year’s announcement of the AST Resource
Sharing Network (RSN)—a faster, less expensive alter-
native to IBM’s Token-Ring LAN—is a case in point.
RSN was preceded by the company’s release of Co-
lossus, which combines a 74MB hard disk with a
60MB tape backup, an ideal local area network file
server. Major follow-on products include a high-end
laser printer and LAN-to-mainframe gateways. The

As the company grows, its real
strength lies in the continued
ability to design and package
pieces that work together —
constellations of products,
with one star added at a time.

in-house buzzword is “connectivity”; the practical re-
sult is products that mesh. The hard disk supplements
the LAN, the LAN works in league with the laser
printer, and so on down the product line.

In this cautious way, say both Stieglitz and
Paradiso, AST can broaden its scope without undue
risk. “AST is conservative,” Stieglitz observes. “Build-
ing Colossus enables us to understand how to make a
powerful, reliable disk subsystem.” Ditto for the
firm’s laser printer. Says Paradiso, “We’re trying to
understand markets better. We first must build the
recognition that we’re a viable printer company, via-
ble beyond the board level.”
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Beaulieu. “We are partners. And with domestic man-
ufacturing, we have the flexibility to move fast.”

Wong agrees that the supplier relationship is
key. “We know how fast our vendors can respond,”
he attests. “We draw a safety margin so that our in-
ventory doesn’t get too low.” The company appears
to have refined inventory balancing to an art: AST
turns over its inventory S or 6 times annually; the in-
dustry average is 2.4 times a year. This stock-on-hand
legerdemain approaches the masterly Japanese tech-
nique of kanban—just-in-time—inventory control.

Wong is not particularly worried that size and
success will impede the company’s efficiency, and he
notes that AST is resolved to maintain selectivity
amid product quantity. “We understand what made
us successful. Our task groups are very focused; we
will continue to have a limited number of products
rather than become too scattered.”

“Limited” in this case means juggling 40 or so
offerings for a variety of general-interest and niche
markets; it also means AST won’t stray from its fun-
damental orientation as a peripherals house—from
what Wong describes as “enhancement products.” In

‘We’re not going to make a
PC. We could; not doing so is
a conscious decision. You have
to decide what you want to
be, what extra value you can
contribute.

other words, AST has no plans to clutter the shelves
with its own PC-compatible computers. Continues
Wong, “We’re not going to make a PC. We could; not
doing so is a conscious decision. You have to decide
what you want to be, what extra value you can con-
tribute, what high performance IBM or Compagq
does not already bring.”

While continuing to focus on what it does best,
AST maintains a lookout for strategic alliances, par-
ticularly those that contain the seeds of a solution for
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PC users. In a recent marketing maneuver, the manu-
facturer began bundling SideKick from Borland Inter-
national with its SixPakPlus, Advantage, and RAM-
page boards.

Good Goods

While engineers need not be marketing naifs,
they do remain engineers. When they’re at the helm
of a company, as at AST, it means that the people in
charge are involved with the development and pro-
duction of the goods. According to Kutnick, “AST’s
founders truly understand the AST products,” be-
cause it’s the product that’s on the line instead of the
ego. “I'm free to state my opinion about whether 1
think something will work or not, and they listen.”

From the outset the founders have sought the
best available advice. Although their engineering
backgrounds gave them an initial edge over garage
shop outfits run by hobbyists and hackers, they didn’t
rely solely on their own training and instincts. “We
consulted with Fortune 500 companies and learned
that commercial quality was a real issue. We found
out how to manufacture a reliable product,” says
Yuen.

AST has instituted extensive quality control
programs throughout the organization. Each indi-
vidual unit goes through six to seven levels of testing
before shipment. To encourage quality support after
the product leaves AST, the company bolsters dealer
relationships with training programs that feature
seminars and videotapes. “You have to believe [the
dealers] are your partners,” says partner Yuen. Like
Compagq, AST knows which distribution buttons to
push. As Stickel said at COMDEX, “In networks and
data communications, we want vendors to feel safe.”

Yuen puts it this way: “When you use quality
minds and quality concepts to provide goods and ser-
vices, quality results will follow.” Yuen’s faith is
borne out by AST’s product return rate: An astonish-
ing 0.4 percent of the company’s products come back
for servicing. The company provides the added safety
net of a standard two-year product warranty.
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Stirring the Pot

But isn’t all this Horatio Alger success through
industry and self-reliance a shade improbable? To be
sure, AST isn’t immune from the occasional stubbed
toe. For all its conservatism, the company now and
then reveals an iconoclastic streak. Unlike the ten-
dency of big, booming concerns to shun controversy,
success seems to have sharpened AST’s appetite for
the calculated risk—a stance that could brake its mo-
mentum in the marketplace, if not its balance sheet.

But isn’t all this Horatio Alger
success through industry and
self-reliance a tad improbables
AST isn’t immune from an
occasional stubbed toe.

AST’s most celebrated gamble is its decision to
play hardball with Intel, one of its chip suppliers, over
expanded memory specifications (see “The RAM
Revolution,” PCW, January 1986). Last year, AST re-
sponded to the Lotus/Intel expanded memory collab-
oration with a scheme of its own—one that also pits
AST’s RAMpage against Intel’s AboveBoard. Both
specs use bank switching to bypass the DOS 640K
barrier, but the AST alternative—coupled with the
Desquiew environment manager—enables users to run
several programs at once without modification. Ex-
plains Paradiso, “We’re hoping to whet people’s appe-
tite for multitasking—we believe that’s the next natu-
ral transition for the industry.”

AST initially took the unusual step of enlisting
Quadram Corporation, its foremost competitor, as an
ally in the expanded memory wars. AST bundled
Desquiew with the product, and signed up Borland,
Ashton-Tate, and Digital Research. Intel countered by
adding Microsoft to its spec, packaging Windows
with AboveBoard, and releasing AboveBoard PS,
which the company touted as making “conventional
multifunction boards” obsolete—a veiled reference to
AST’s SixPakPlus.

To date, however, the battle of the boards has
generated more sparks than sales. RAMpage and
AboveBoard continue to vie for support among
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power users—and hardware and software developers.
Enthusiasm for AST’s spec, beyond Ashton-Tate and
Quarterdeck, is apparently dwindling. Quadram has
acknowledged “major compatibility problems” be-
tween the spec and its accelerator board. Other ven-
dors are adhering to the less ambitious Lotus/Intel/
Microsoft scheme, in part because RAMpage report-
edly won’t run with 8MHz ATs. AST has responded
by taking its spec on the road, staging a series of half-
day seminars around the nation.

“RAMpage [and the expanded memory debate]
is seen as an emotional issue,” says Yuen, “but for us,
it’s just a business decision. We’re convinced it’s a
comprehensive solution, even if it’s an interim one.”

Where to From Here?

AST’s three principals are reluctant to tinker
with their corporate culture. Although selling out is
the usual punch line in Silicon Valley, not so in Irvine.
“We’ve had offers from competitors, chances to cash
out,” says Qureshey. “But we’ve thought about those
people who joined AST to work with us—how would
we face them? We feel this is a long-term business.

“The joy is in going to work. AST really hasn’t
changed—it’s still casual. I used to know everybody’s
name, but with around 700 people, it’s harder. The
biggest challenges are internal—the external things are
opportunities.”

Horatio would have approved. €

| Kathleen Mackay is a Los An-
geles journalist and author whose
work has appeared in Time,
People, the Los Angeles Times,
the Washington Post, Working
Woman, and other publications.
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Magnum, PC

Today’s successful
private investigators
no longer fit the image
of the hard-boiled
gumshoe. Instead

of pounding the
pavement, they’re apt
to be tapping away

at a keyboard—firing
up the most powerful

new weapon in the
PI’s arsenal, the PC.

Linda Williams and John Grissim
“II Sam Spade didn’t need much
more technology than a .38
and a phone. Philip Marlowe
needed those plus a car—but then,
he lived in L.A. Neither was the
kind of guy you'd expect to find
gazing at the screen of a PC. But
times change. Progress has caught

up with Spade and Marlowe.
They’re being forced on line.

PC World

What can a computer offer the
private eye that a beautiful (or
handsome) secretary and a shiny
Selectric can’t? Information, of
course—the common currency of
the investigators’ daily grind. It’s
the product they buy and sell and
live by. On TV they catch bad
guys; in real life, they collect
information.

Information is also the PC’s
stock-in-trade; private investiga-
tors are finding that time spent
pounding the keyboard saves time
pounding the pavement. And be-
cause theirs is a business in which
time is money, quicker is definitely
better.

But not everyone’s gotten the
message—on TV or in real life. In
fact, computer-literate private in-
vestigators must still be considered
a brave vanguard. Yet, those who
have joined it are convinced that
the future is theirs. As Jack H.
Reed, operator of J.H.R.L., one of
the country’s largest privately held
investigative firms, puts it, “Those
who don’t have computers in five
years are going to be left behind.
They simply won’t be able to com-
pete.” He estimates that only

about 10 percent of the approx-
imately 25,000 PlIs in the U.S. now
use computers in their work.
Reed, an elegantly attired, sil-
ver-haired man, should know. He
runs the International Research
Service of California (I.R.S.C.) as
a division of J.H.R.I. Together, the
businesses occupy an 8000-
square-foot building in Fullerton,
California. The country’s largest
data base service for investigators,
L.R.S.C. serves approximately 450
subscribers, all of whom must be
licensed private investigators or at-
torneys. Subscribers without PCs
can order data base searches by
mail or phone. Those with PCs
and modems can make their re-
quests and receive data on line.

Just the Facts, Ma’am

Reed knows that informa-
tion is power, and data bases like
Reed’s are aimed at making sub-
scribers powerful in a great vari-
ety of fields. .R.S.C. offers its
subscribers access to more than
700 data bases, including sources
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The programs can’t confirm
that two documents were or were
not written by the same person,
but they can analyze two writing
samples’ relative style, readability
index, frequency of passive voice,
use of adverbs and adjectives, jar-
gon, and unusual words. If a num-
ber of stylistic similarities show
up, there’s good reason to believe
the documents could have been
written by the same person and to
send the samples to a psycho-
linguistics expert for further anal-
ysis. If similarities are not present,
the client can save some money.

Posner has also found that his
PC is a reliable partner in accident
investigations. For instance, he
notes, there’s a time in the late af-
ternoon when the sun can turn
your car’s windshield into a glar-
ing wall. A lot of fenders seem to
get bent then, and pedestrians put
their lives on the line. Judges and
juries understand what it means to
have the sun in your eyes, but they
want proof that the problem really
was the sun and not simple care-
lessness. That’s where knowing
the exact angle of the sun at the
moment of impact comes in.

There are several ways to calcu-
late sun angles, but a computer is
the fastest. Posner uses a PC pro-
gram called Astrocalc from
Zephyr Services to compute the
sun’s exact position at the time of
an accident. He uses the same pro-
gram to calculate illumination
from the moon for accidents that
occur at night.

Working with computer pro-
grammer Don Wood, Posner has
developed a PC program to ana-
lyze accidents—very helpful when
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Despite the pose, investigator Nancy Hicks is faster
on a PC than on the shooting range.
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a client and a police officer differ
on the client’s estimate of how fast
he was traveling when he hit that
Buick. The program uses four var-
iables: initial speed, final speed,
rate of change (or coefficient of
friction), and distance. Give the
computer three of those figures,
and it comes up with the fourth.

Even though the computer can
generate the necessary informa-
tion, it doesn’t qualify as an ex-
pert witness. The private eye must
still round up a human being with
the right credentials to confirm the
calculations and testify in court.

In George Posner’s experience,
the expert and the PC agree 100
percent of the time. The court
may not trust the computer, but
Posner does. It assures him that
the facts of the case justify hiring
an expert.

On Line Replaces On Foot

Nanci L. Hicks of Nan-Lee
Attorney Services and Investiga-
tions in Hayward, California, is a
more recent convert to computers.
Hicks’ is a one-woman operation,
and her Panasonic Sr. Partner, pur-
chased just over a year ago, has
become her faithful assistant. She
says it makes reports easier to pre-
pare, helps with billing, and
gathers some of the information
she needs via .LR.S.C.’s data bases.
It doesn’t quite play Watson to her
Holmes, but, she testifies, “It
makes my own time much more
valuable.” Assignments that once
took several days now require
mere hours when she puts her
computer to work.

“Let’s say I have reason to be-

lieve that someone has been in-
volved in a court proceeding in a

distant county,” says Hicks, a stat-
uesque woman with the carefully
manicured appearance of a charm-
school teacher, which she was. “In
the past, [ would have had to
travel to the county seat to search
the records. That could take a day,
at least; and my client would have
to pay the time and transportation
costs,” she explains. “With the
computer, it takes about 5 minutes
to request the information from a
data base, and in 6 to 36 hours Ill
have a response.”

Hicks points out that not all
counties have computerized rec-
ords. In addition, if she wants a
copy of the record, she must still
write or travel to the county to get
it. But knowing the record is there
is a big part of doing the job.

Hicks specializes in personal in-
jury and family law cases. Last
year she and her computer raced
the clock to save a client’s wed-
ding. Two weeks before the big
day, the client discovered that she
still needed her previous husband’s
signature on a document for her
divorce to be legal. She had his
name and last known address
but no idea of his present
whereabouts.

A name and an old address
aren’t much to go on. A couple of
years earlier, Hicks would have
spent days interviewing everyone
who’d known the husband. In-
stead, she went on line to use the
National Identifier Search, a data
base that can take a name and pre-
vious address and cough up a cur-
rent address.

Nothing’s perfect; although the
search turned up a new address in
another state, that address was out
of date. However, a call to the
motor vehicles department (DMV)
in that state netted a birth date

and the information that the sub-
ject had renewed neither his vehi-
cle registration nor his driver’s
license.

Hicks figured the man had left
the state, and suspected he might
have returned to California. She
now had his date of birth in addi-
tion to his name, so it was back on
line to query the California au-
thorities through 1.R.S.C. This
time the address she turned up
was current. The search began on
Tuesday. By Friday she was stand-
ing on the husband’s front porch
with the necessary papers.

The Private Eyeballing of
Public Records

Naturally, the use of enormous
data bases containing information
about innumerable individuals and
corporations has raised some pub-
lic concern about violations of
personal privacy. What kind of in-
formation can PC-equipped inves-
tigators like Hicks and Posner le-
gitimately pry into? They can find
individuals’ current addresses,
death and marriage records, driver
and voter registration information,
bankruptcy records, and history
of prior civil and criminal cases.
They can also dig up any busi-
nesses under another name and
the value of any property owned.

For data on companies, an in-
vestigator willing to pay the data
base fees can obtain public do-
main information filed with the
secretary of state—the names of
officers and directors of the com-
pany, whether it issues stock, fi-
nancial statements, and so forth.
The Dun & Bradstreet business
profile is also available.
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and public data on individuals, . ! Il '
such as a person’s credit, banking, ‘
Social Security, and medical rec- . _ "
ords, is protected by the Privacy N N
Act and the Fair Credit Reporting ’
Act. Such information is available & ' "
only with written permission from : : ' S
the individual in question or by X
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court order. . ‘ Y i\ 7,
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contract promising to comply with 5 &
all provisions of the laws protect- ‘ ' LU
. ¥ " J 'g;’\,:;.'
ing personal privacy. Reed is se- 3 &
rious about the privacy issue. Any f ‘(’éf.
user who violates the contract is SN
permanently kicked off the
system. il

But the potential for invasion of
privacy exists, says San Francisco
PI Paul Palladino, whether or not a v,
PC and a modem are used by an ,
unsavory investigator. “In this
business, there isn’t any informa-
tion that can’t be bought,” Pal-
ladino says.

For instance, if an investigator
wants to do a credit check on
someone, he or she need only
cultivate a helpful clerk at a retail
store or bank. “I could go to
someone at a department store
who does dozens of credit checks
daily. For the price of a drink and
20 to 40 bucks, they will meet me
after work and deliver a hard-copy
report,” says Palladino.

Palladino, a partner in Palladino

and Sutherland, a firm that played
a key role in the defense of auto- %
maker John Delorean, speaks ;
from wide experience with elec-
tronic and other types of theft and
snooping in Silicon Valley, which
he characterizes as “a jungle in
ferment.”

He says that his own firm,
which boasts nine workstations
linked to a minicomputer system,

Private investigator Paul Palladino’s high-tech
sleuthing frequently takes him into the Silicon
Valley underground.
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is “definitely planning to go on
line with a modem to take advan-
tage of the growing number of
public record date bases.” But he
cautions that “there’s a downside
to on-line status that we must al-

Conversation. Thompson, a spe-
cialist in criminal investigations,
branched out on his own seven
vears ago and became an early
convert to personal computing.
He now owns an AT.

‘A PI with on-line access to information
could be the difference between a successful
defense and a stay behind bars.

ways consider. That’s our own se-
curity. Once you have a telephone
line going into your computer and
your data base, you have to be
damn sure no one can hack into
you, especially when people’s lives
are at stake.

“If we don’t have bulletproof
security on our end, someone
working for the prosecution could
hack into our computer and elec-
tronically spy on details of the de-
fense strategy, including planned
testimony and lists of witnesses. It
could be devastating.”

Another Pl who's given more
than casual consideration to the
privacy issue is San Francisco’s
Josiah “Tink™ Thompson, who
brings heady credentials to the
subject. A Yale graduate with a
Ph.D. in philosophy, Thompson
studied at Oxford, wrote two
books on Soren Kierkegaard, and
is a former tenured professor of
philosophy at Haverford College
in Pennsylvania. A desire for more
adventurous work led him to San
Francisco in the mid-seventies,
where he went to work for the
noted sleuth Harold Lipset, the
real-life model for the high-tech Pl
in the Francis Coppola film The

Thompson foresees a time in
the near future when “an elec-
tronic blizzard of information will
be available to the PI with a PC
and a modem.” He notes that al-
ready, “more and more counties
are computerizing their public rec-
ords. There may come a time
when the counties themselves may
offer, for a fee, on-line access to
their data bases.” More likely, he
says, is a mushrooming of private
companies bidding for the rights
to electronically copy county rec-
ords, and eventually a shakeout
will result in a dominant data-
distribution company in each geo-
graphical region.

Does Thompson, the philoso-
pher-sleuth, see a danger in this
blizzard on the near horizon?

“At this point, I'd say no. Since
it is the courts and legislatures
that have determined which rec-
ords shall be public, I see no
ethical problems. The reality
here—and one that | find fascinat-
ing—is that there has not been any
change in either the kinds of rec-
ords or the public’s right to exam-
ine them. What's changed is the
technology and the use of such
powerful tools as indexing soft-
ware that can provide information
with blazing speed.

“What would not surprise me,”
he adds, “would be to find some-
one someday arguing that the very
case of electronic access to public
records constitutes an intrusion on
a citizen’s constitutionally pro-
tected privacy. | don't agree with
that contention, but it should be
interesting to see if any movement
develops to restrict access, and
from which end of the political
spectrum it arises.”

In fact, Thompson concludes
that a Pl with electronic access to
public records could be an indi-
vidual’s “greatest ally when the
full weight of the state, with its
enormous resources, is arrayed
against the little guy. Consider
that in a criminal case, for exam-
ple, the police and the prosecution
have access to, and control of,
worldwide data bases. Given this
scenario, | see a time in the near
future when a Pl with on-line ac-
cess to key information could well
turn out to be the crucial differ-
ence between a successtul defense
and a stay behind bars.”

Spade and Marlowe would no
doubt have had clever, sardonic
comments on the role of PCs in
modern life. On the other hand,
they were both smart cookies.
Odds are they’d have been shop-
ping the PC swap meets with the
rest of us. £

Linda Williams is the author of
Easy Writer Il System (John
Wiley & Sons, New York, 1985)
and an as-yet-unpublished mys-
tery novel. Jobn Grissin is a
writer based in Marin County,
California.
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& Review « Communications

The Emulators

Sometimes you’ve got to get
smart to play dumb. PC World
evaluates five top 3278/79 coaxial
terminal emulation boards and
accompanying file transfer

software. Products from DCA,
CXI, Forte, IDEAssociates,
and AST show their stuff.

Sanjiva Nath

IIII To establish a communications link between a
PC and a mainframe, you have to start with ter-
minal emulation. The mainframe won’t recognize
your PC unless it mimics a specific terminal. What
you need is a fast, versatile terminal impersonator.

Reviewed here are five products that facilitate
communications between PCs and IBM mainframes
via terminal emulation: the IRMA from Digital Com-
munications Associates (DCA), the PCOX/Plus from
CXI, the Forte P] from Forte Communications, the
IDEAComm 3278 from IDEAssociates, and the
AST-3270/Coax from AST Research.

These products enable you to emulate the IBM
terminals of an IBM 3270 network, including the
popular 3278 monochrome and 3279 graphics termi-
nals. All five packages establish a coaxial cable link
with a locally or remotely connected IBM 3274/3276
cluster controller operating under the IBM 360/370,
43XX, or 308X series mainframes (see “3270: IBM’s

PC World

Extended Family™ in this issue for an introduction to
terminal emulation in the 3270 environment).

In addition to terminal emulation, the products
offer data exchange facilities, such as screen capture
to a PC disk and high-speed bidirectional file transfer
between the PC and the mainframe. Although some
of these terminal emulation packages have been
around for a while, the latest offerings have improved
considerably in performance and features.

Trying to Be Terminals

At the most basic level, terminal emulation
products consist of an expansion board and accom-
panying software that emulates the features of a par-
ticular terminal, such as the screen display format
(number of lines and columns), display attributes
(color and resolution), special function keys (com-
monly referred to as the PF keys), and support for the
keyboard. But the new breed of emulators can do
much more. They transform the representation of
characters from the ASCII format used by PCs into
the EBCDIC (Extended Binary Coded Decimal Inter-
change Code) format used by IBM mainframes, and
they can link with a communications controller via
the appropriate protocol, either BSC (bisynchronous)
or SNA/SDLC (Systems Network Architecture/Syn-
chronous Data Link Control).

The enhanced emulators can also manage
unique screen display formats. For example, in addi-
tion to the status line, the 3278 terminal displays 24






have no significance to host-based applications, they
are translated into an intermediary form. This feature
is useful for archival purposes, such as storing PC
programs or data files on a mainframe for later
retrieval.

File transfer commands can be presented in a
menu-driven or question-and-answer format, or you
can execute them on the command line. To automate
file transfer, you can create DOS batch files that con-
tain frequently used commands.

Application Interface

The products permit varying degrees of access
to their inner workings so that programmers can
modify the functions of the terminal emulation sys-
tem or create applications. They can use this applica-
tion interface to develop new file transfer routines
that perform various data exchange activities. You
could write a program to transfer files directly into a
CICS (Customer Information Control System) ap-
plication, for example. Some programs also provide
access to the PC memory location where the cur-
rently displayed screen is stored so you can manipu-
late specific fields on the screen.

Screen Capture

Although file transfer may answer most data
transfer needs, it is restricted to CMS or TSO en-
vironments. If you are in CICS or another applica-
tion, you will have to save screens of data at a time.
Screen capture simply records the contents of the
screen into a PC disk file. It is convenient when you
are working with data entry screens or using applica-
tions that don’t provide a means for recording your
sessions with the host.

Installation and Documentation

All five products include add-on boards that are
installed in one of the available slots inside the PC
and software that can be tailored to specific needs.
Hardware installation is generally simple, and soft-
ware installation should be fairly straightforward, but
manufacturers always seem to find a way to intimi-
date first-time users by including vague and un-
necessarily technical details in the documentation.

Although software customization is a job for
the more technically oriented user, most people will
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be able to use these products right out of the box.
Customization usually consists of setting unique dis-
play attributes and assigning special functions to spe-
cific keys to remap your keyboard.

Documentation is a critical factor in determin-
ing how effectively software can be used by non-
technical people. A manual should include a step-by-
step installation guide, a tutorial section, a reference
section, a glossary, an index, and a section on trou-
bleshooting and error messages. Since these packages
emulate specific terminal types, many vendors also in-
clude quick-reference charts and keyboard templates.

Performance

The five products offer comparable file transfer
facilities but differ in their data transfer rates between
PC and host. For PC World’s test, two text files were
taken from a CMS library. The first test consisted of
171 variable-length records of up to 80 characters
(4726 bytes); the second involved 451 fixed-length
records of 120 characters each. The test environment
consisted of Compaq Deskpros accessing files from a
20MB hard disk, and CMS running under the VM/SP
operating system at the mainframe end. The tests
were performed locally within the same time period,
when no other users were logged on to the main-
frame (see Table 1 for a performance comparison).

IRMA

One of the oldest terminal emulators, DCA’s
IRMA board enjoys both widespread use and sup-
port from third-party application developers. It emu-
lates IBM 3278 and 3279 model display systems, con-
necting via coaxial cable to local or remote 3274,
3276, or Integral Terminal controllers having Type A
adapters.

The IRMA’s highlights include emulation of the
3279 color display station, with its seven colors and
80 by 43 display format; support for IBM’s 16 key-
board types; a screen buffer for storing up to nine
screens of data; support for the IBM APL-I character
set (a programming language used in scientific and
statistical applications); and a facility for data entry
into the mainframe using character serial devices,
such as optical character readers (OCRs).


















The AST board performed quite satisfactorily.
The file transfer program, however, did not work well
on the Compaq Deskpro in either MS-DOS or PC-
DOS. In more than two dozen tries, we were able to
transfer a file only twice. Although we were not able
to get any definitive answers from AST’s technical
support group, it’s possible that the problem may
have been caused by our using a Compaq Deskpro in-
stead of an IBM PC—the software worked fine on an
IBM PC. We tested the program for performance dur-
ing one of the successful transfer attempts on the
Deskpro, and it scored the slowest of all five pro-
grams on two of the three tests.

Evaluating the Emulators

The packages are quite similar in terms of emu-
lation, but performance varies markedly during file
transfer. Of the boards reviewed, the tried-and-true
IRMA board stands out as the best. It features the
greatest compatibility with other applications, is easy
to use, and offers adequate file transfer.

CXI's PCOX/Plus has an interesting windowing
interface and a well-developed application interface,
but file transfer is slow.

The Forte PJ’s emulation features compare well
with the other boards’, but a file transfer utility is not
bundled with it. Although the CMS-Fortenet main-
frame program was the fastest file transfer program
tested, that package costs an additional $1000.

The IDEAComm 3278’s emulation features
equal those of its peers, and the product offers an ex-
cellent file transfer facility. If IDEAssociates came up
with a better manual and a keyboard template for its
unusual keyboard mapping, it might gain the edge
over the others.

Like CXI's PCOX/Plus, the AST package
boasts a handy windowing interface. You may experi-
ence difficulties with the file transfer program, how-
ever, if you have a PC compatible.

This delegation of products represents a new
generation of terminal emulation boards that offer so-
phisticated file transfer utilities. When selecting a ter-
minal emulator, remember that in most cases a board
is a board—the important factor is the software that’s

bundled with it. &
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‘ Sanjiva Nath is a programmer

| analyst and the coauthor of sev-
eral books about microcomputer

[‘ applications.

| AST-3270/Coax
AST Research, Inc.
2121 Alton Ave.

| Irvine, CA 92714

| 714/863-1333

List price: $1145

‘ Forte P|

Forte Communications, Inc.

1 2205 Fortune Dr.

' San Jose, CA 95131

" 408/945-9111

| List price: $1195, CMS-Fortenet
| or TSO-Fortenet mainframe file
| transfer software $1000

| IDEAComm 3278
IDEAssociates, Inc.
29 Dunham Rd.

| Billerica, MA 01821

617/663-6878

List price: $995

‘\ IRMA
‘ Digital Communications Assoc.,
Inc.
1000 Alderman Dr.
Alpharetta, GA 30201
| 404/442-4000
List price: $1195

" PCOX/Plus
CXI, Inc.
3606 W. Bayshore Rd.
| Palo Alto, CA 94303-4229
| 415/424-0700
|| List price: $1145
















































disk partitioning and DOS format-
ting, then prompts you to create a
floppy disk backup of the format
files. In less than 20 minutes you
are left with a self-booting 10MB
hard disk—and both floppy disk

drives.

XT Plus

With a hard disk card, XT
users can gain the storage clout of
an AT without having to replace
an existing hard disk drive. Ac-
commodating a second hard disk
is a matter of changing jumper
positions on the hard disk card, a
straightforward process that’s ex-
plained clearly in each hard disk
card’s respective user manual. The
card is then designated drive D:
and, with the exception of the
DriveCard, is accessible only after
DOS is loaded from the first hard
disk (drive C:) or a floppy disk
drive.

Although hard disk cards are
easy to install and use, they’re not
always chummy with other hard
disk drives. Plus Development
pointedly notes that the Hardcard
works only with manufacturer-
supplied internal hard drives for
the XT, the Compaq-Plus, and the
Deskpro. Western Digital and
Mountain claim their offerings are
sociable with most internal and
external hard disk drives. You can
even daisy chain four DriveCards
for a total of 84MB, but at $1195
per drive, that configuration is
hardly cost-effective. For that
much storage, it’s best to buy an
external hard disk system with its
own power supply and fan.

PC World

My PC Runneth Over

A typically configured PC or
Compagq contains a video adapter,
a floppy disk controller board, and
a multifunction memory board,
leaving at best two slots free. Al-
though hard disk cards require
just one physical connection, their
girth often leaves only enough
space in an adjoining slot for a
half-length expansion board (see
Figure 1). Hard disk card manufac-

Unfortunately, hard disk cards
not only take up more than their
fair share of space, they generate
heat that may endanger chips and
other components on neighboring
expansion boards. To better dissi-
pate toasty air, keep hard disk
cards away from other PC space
heaters such as internal modems
and memory boards. PC owners
should also follow the XT’s exam-
ple and cover the right two-thirds

Although hard disk cards require just one
physical connection, their girth often leaves
only enough space in an adjoining slot for a
half-length expansion board. Hard disk
card manufacturers aren’t totally

insensitive to this issue.

turers aren’t totally insensitive to
this issue. Plus Development’s
comparatively slim, 1-inch-wide
Hardcard won’t elbow out most
neighbors. The somewhat fatter
FileCard leaves clearance for full-
length cards on either side, though
not in an XT, where slots are .2
inches closer together than in a
PC. The DriveCard, however,
takes up the space of one and a
half boards. The user manual
shows you how to reduce the con-
gestion by moving the PC’s or
XT’s speaker and putting the
DriveCard in the end slot (see Fig-
ure 2).

of their system’s lower front air
vents; the DriveCard even comes
with the necessary tape for the
job.

Hardened Drives

Although all three hard disk
cards are shock-mounted, Plus
Development and Western Digital
have taken extra care to protect
components and data from
damage. Both companies encase
the drive mechanism in a metal
shell and automatically move the
read/write heads to an empty
“landing zone” toward the center
of the disk when the computer is
turned off; the FileCard even
parks its heads if the drive is not
accessed within § seconds. Moun-
tain Computer hasn’t been quite
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so circumspect: The DriveCard
disk mechanism is not totally
sheathed, and the read/write heads
are merely lifted off the platter
and stabilized when the computer
is switched off. To park the heads,
you must run a separate utility
program.

Hardcard can swap computer
mates but should be reformatted
from top to bottom. Unfortu-
nately, the Hardcard user manual
doesn’t come with the pertinent
directions for low-level format-
ting—you must contact the
company.

And what of reliability? Hard disk

cards rely on fewer electronic components,
draw less power, and are cooler than

their traditional counterparts—all of
which should translate into fewer visits

to the repair shop.

Depending on the drive, a fully
parked hard disk card can with-
stand a 60g to 100g shock—the lat-
ter is the equivalent of pushing a
unit off a 3-foot-high desk onto a
concrete floor. Even compared to
the 40g resistance of the Compag-
Plus’s famous triple-shock-
mounted hard disk drive, this is
extraordinary protection.

Although not designed to be
truly transportable, hard disk
cards are durable enough to
travel—but be careful to protect
vulnerable components by trans-
porting the drive in its original
shipping carton. Note, too, that a
hard disk card installed for a PC
can usually be moved to a com-
patible computer. The only warn-
ing issued by the manufacturers is
to match the computer’s version of
DOS (loaded either from a floppy
disk or an existing hard disk) with
the card’s. Only Plus Development
hesitates to endorse the practice;
according to the company, the

Hard Disk Card Concerns

Despite their potential ap-
peal, hard disk cards have draw-
backs. They are more expensive
than traditional internal hard disk
drives, compatible with but a
handful of computers, and for all
their shock mounting, fragile.

Cost has been the first obstacle

to tumble. Competitive pressures
have driven manufacturer list
prices down by as much as 20 per-
cent. The I0MB Hardcard was
initially offered at $1095; four
months later, Plus Development
dropped the price to $895. West-
ern Digital quickly followed suit,
knocking $200 off the $995 cost
of the FileCard. Because hard disk
cards are new to the market, don’t
expect massive mail-order price
slashing—yet. But discounters are
sharpening their scimitars, and
some outlets already offer the

20MB DriveCard for $730. It
won't be long before vendors of
traditional 10MB and 20MB inter-
nal hard disk drives begin to feel
the pinch.

Compatibility is a stickier issue.
All three hard disk cards have
been certified for selected ma-
chines in the IBM PC and Com-
paq families (see Table 1). But as
reassuring as compatibility testing
sounds, it is not foolproof. West-
ern Digital claims the FileCard
works amiably with the Compaq
Portable, but the two FileCards
available for review could not be
formatted, much less run, in the
machine. A technical represen-
tative at Western Digital reluc-
tantly admitted that three of their
nine Compagqs were similarly un-
cooperative. The company is natu-
rally attempting to correct the
problem; in the meantime, Com-
paq owners beware. Mountain
Computer and Western Digital
also say their drives work with a
number of unspecified compati-
bles. If yours is one of these “un-
listed” machines, contact the man-
ufacturer to see if tests have been
conducted. When in doubt, make
sure your dealer will refund the
purchase price of a hard disk card
that proves incompatible.

And what of reliability? To use
the cliché, only time will tell. In
their favor, hard disk cards rely on
fewer electronic components,
draw less power, and are cooler
than their traditional counter-
parts—all of which should trans-
late into fewer visits to the repair
shop. MTBF (mean time between
failure) ratings range from the
FileCard’s 11,000 hours (typical
for hard disk drives) to 20,000 and
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SOUND.COM, two utilities that
take the place of a disk access
lamp. When you access the Hard-
card, LIGHT.COM displays a
flashing plus sign in the top right
corner of the screen, while
SOUND.COM beeps. The Hard-
card’s one-year parts-and-labor
warranty is essentially an ex-
change policy. According to Plus
Development, the company or an
authorized dealer will replace a
faulty Hardcard at any time dur-
ing the warranty period. Plus
Development’s technical support
department is available via a toll-
free number.

Western Digital FileCard

The company that makes
controller boards for many Ameri-
can hard disk manufacturers has
produced a superior drive that is
almost on a par with Plus Devel-
opment’s Hardcard. Installation
procedures are plainly laid out in
an amply illustrated manual; first-
time hard disk users are further
aided by Xtree, a menu-driven file
manager. Western Digital has also
made life easier for slot-conscious
portable owners with a 512K
memory board that snaps onto the
FileCard. This daughterboard uses
both 64K-bit and 256K-bit mem-
ory chips and can be configured at
128K, 256K, 320K, and 512K.
This versatility may not be of
much moment to Compaq Porta-
ble users, given the FileCard’s
fluky compatibility with this ma-
chine, but both test units worked
flawlessly on a PC. Although the
FileCard uses DOS 2.00 and later
versions, it cannot accommodate
UNIX, Xenix, or PC/IX as can its
hard disk card peers. Technical
support is available, but the num-
ber is not toll free.

PC World

Mountain Computer

DriveCard
The DriveCard is the bulkiest and
noisiest drive of the threesome,
but it is the only one that offers
20MB of storage and works in
80286 machines such as the PC
AT and the Compaq Deskpro 286.
Physical installation is a snap, but
if you don’t use DOS 3.00 or 3.10,
be prepared to slog through the
company’s cumbersome low-level
formatting program. (Mountain
Computer claims a later release of
the DriveCard automatically rec-
ognizes the version of DOS in use
and reformats the disk accord-
ingly.) The DriveCard’s user man-
uals are not nearly as polished as
those of its competitors, but they
do discuss interleave values, low-
level formatting, and multiple vol-
umes. The company provides a
toll-free number for technical
support.

Winning Cards

Plus Development’s Hard-
card, with its swiftness, simplicity,
and rugged design, is clearly king
of the hill, and Western Digital’s
FileCard is close to the top.
Mountain Computer’s 20MB
DriveCard won’t win any awards
from Weight Watchers Interna-
tional, but for an extra $200 to
$300 you get twice the storage.

In the final analysis, any of these
hard disk cards will be manna to
PC users tired of sifting through
piles of floppy disks. Without play-
ing computer surgeon, you can in-
stall one quickly and leave your
current drive configuration intact.

But keep in mind that some traits
may cause problems down the
road. Some units are too thick,
too hot, or too hungry for power,
and compatibility with existing
and forthcoming PC compatibles
is hardly assured. You also pay a
premium for this artful combina-
tion of technologies, but for many
computer users, the convenience is
worth the cost. &

| Reed McManus is a Contributing
| Editor for PC World.

DriveCard

Mountain Computer, Inc.
360 El Pueblo Rd.

Scotts Valley, CA 95066
800/458-0300, 408/438-6650
| List price: $1195

FileCard

| Western Digital Corp.

‘ Enhanced Peripherals Division
| 2445 McCabe Way

| Frvine, CA 92714

| 800/854-7525, 714/863-0102
List price: $795, with

| unpopulated memory board

| $895

! Hardcard
| Plus Development Corp.
11778 McCarthy Blvd.

| Milpitas, CA 95035

‘\ 408/946-3700

| List price: $895
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munications program. When
EasyLAN is so employed, how-
ever, the network’s bps rate must
be slowed to match that of the re-
mote user’s modem.

Although EasyL AN disks are
not copy protected, each carries a
serial number that ensures no two
computers can run copies of the
same disk on a single network;
each networked PC must start
from its unique EasyLAN disk. In
any event, the net’s price and the
inclusion of 30 feet of cable with
the purchase of additional copies
should prove adequate deterrents
to piracy. Because the documenta-
tion expressly states that PCjrs can
be used in the network, EasyLAN
might be an ideal choice for a
school or other organization that

IDEAshare

While EasyLAN is appropri-
ate for printer sharing, IDEAshare
offers a panoply of additional fea-
tures for your additional outlay.
And it provides something else: el-
egance. IDEAshare is easy to use
and boasts unusually literate docu-
mentation, marked by appropriate
and comprehensible illustrations.
Both the operations guide and the
technical reference are written in
plain English—a disarming ap-
proach. I detected just one minor
oversight in the manual: It fails to
mention that the line DEVICE =
NETUSER.SYS is required in the
server’s CONFIG.SYS file.

Although easy to use, IDEA-

share—like all networks, serial
port or conventional—was scarcely

While EasyLAN is appropriate for printer
sharing, IDE Ashare offers a panoply of
additional features for your additional

dollars.

relies on such inexpensive comput-
ers. The main concern in that case
is whether an audience of novices
can tolerate the product’s need-
lessly technical documentation.

In the interest of giving Easy-
LAN a bit more horsepower,
Server Technology recently agreed
to couple the net with Digital
Products’ sub-LAN, a hardware
switching unit that links clusters
of PCs and peripherals. EasyLAN
remains available separately.

Even with its flaws and foibles,
EasyLAN is a bargain for those
who need only a simple network
to share peripherals among three
or more computers.
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a snap to set up. There simply is
no free lunch: Installing the net-
work on PCs already equipped
with serial ports required nearly 4
hours. Pinpointing trouble amid
ports, cables, and software can
mean sifting through a few hun-
dred possible scenarios; I traced
one problem to a faulty null mo-
dem adapter. If you know some-
thing about RS-232C interfaces,
count on 3 hours to install a serial
LAN; if you don’t, block out time
on your calendar.

After the initial configuration,
normal DOS commands perform
almost all IDEAshare functions.
The network’s own LOCK and
UNLOCK commands reserve (and
release) up to 15 server-based files
for a satellite’s use. This capability
enables IDEAshare to work with
the multiuser versions of a number
of popular programs. RESERVE
sets a printer aside for a specific
user. Otherwise, when printing is
a primary, not a background,
task, two users trying to print at
once may be rewarded with mixed
output. The IDEAshare spooler
prevents this by automatically per-
forming the RESERVE function
and printing in the background
mode; spoolers can, however, be
logistically cumbersome. Finally,
NETUTIL handles specialized
network functions, such as view-
ing the status of the network and
initiating electronic mail.

Electronic mail consists of a
two-way conversation between
the server and a satellite, using a
split screen. E-mail is available
only between the server and users,
however, not user-to-user. A user
can “broadcast” a message that
will appear on the screens of PCs
throughout the net. As with a
RAM-resident utility, messages
can interrupt a user’s work but do
not cause programs to crash.

IDEAshare supports logical
names as a way to access remote
devices. If your PC includes drives
A: and B:, for instance, the first
two drives available on the server
will be defined as C: and Dz, al-
though the server operator will
continue to treat them as local
drives A: and B:. Using logical

(continues on page 246)
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drive names and the usual DOS
commands, you can open files or
run programs remotely.

While any satellite can use de-
vices attached to the server, the
satellite cannot return the favor.
All shared resources must be teth-
ered to the server; for instance, no
user can print on a device at-
tached to another satellite.

IDEAshare supports only four
stations per star-shaped net-
work—one server and three satel-
lites—but it can be used in
conjunction with IDEAnet,
IDEAssociates’ more expansive

were printed without a hitch. It
also refused to respond when [
used Copy II PC to duplicate sev-
eral public domain program disks.
A few minor complaints add to
the gloom under this black cloud.
For reasons known only to the
gods, you occasionally must press
the server’s <Space> bar to begin
printing from a satellite. Activity
by a satellite can cause an annoy-
ing flicker on the server’s screen if
that unit is equipped with an RGB
monitor. When using a batch file
to install the network, the pro-
gram looks for a disk in drive A:

Of the three serial port networks, only
LANLink permits a two-way serverlsatellite
relationship. The price you pay for its
enhanced capability is measured in cash.

Ethernet product. If you follow
that course, you can link as many
as 28 PCs. One IDEAshare user
can access the network by dialing
up on a password-protected line
via a 300-, 1200-, or 2400-bps
modem. Passwords can be as-
signed as read/write or read-only;
password protection pertains only
to disk, not printer, access. Like
EasyLAN, IDEAshare welcomes
PCjrs.

Every silver lining brings a
cloud. For all its impressive fea-
tures, IDEAshare tended to crash
more often than its counterparts.
It froze both the server and the
satellite when printing Framework
I graphics on a Corona Laser
Printer; other Framework II files

and issues the typical DOS error
message if no disk is present or the
drive door is open—an irksome sit-
uation if you want to install the
network via an AUTOEXEC.BAT
file on a hard disk. Finally, IDEA-
share should curb its appetite for
memory; in one installation it con-
sumed 63K of a satellite’s RAM
and 56K on the server.

If IDEAssociates can iron out
these kinks, IDEAshare will
clearly emerge as the foremost
value in an RS-232C network.

LANLink

On paper, LANLink is a
more impressive offering than
IDEAshare or EasyLAN. It fea-
tures the same star configuration,
but each server can host up to 8
satellites (provided you can afford
the additional serial ports). Even

without using The Software Link’s
proprietary data compression
technique, LANLink can operate
at speeds of up to 115,200 bps. (In
addition, each LANLIink satellite
can act as a server to 7 other satel-
lites. Each of these satellites can
also be a server to 7 more satel-
lites, which can in turn act as
servers to even more satellites. In-
creased usage, however, taxes net-
work performance—65 PCs is the
maximum practical LANLink
population [see Figure 2].)

Of the three serial port net-
works, only LANLink permits a
two-way server/satellite rela-
tionship. Two PCs equipped with
two cables and two serial ports
each can act as server and satellite
to each other; two users can thus
access each other’s disk drives,
printers, and modems interchange-
ably. The price you pay for these
enhanced capabilities is measured
in cash: A LANLink network can
cost almost three times as much as
its simpler kin.

Taking a network for a test
drive is usually impossible, but
The Software Link gives you an
opportunity to do just that. The
LANLink package includes an
evaluation program that runs just
like the real thing for 15 minutes,
then crashes. You can restart and
run it again for another 15 min-
utes. If you like what you see, you
can open a sealed envelope con-
taining instructions on converting
the disk into a fully functioning
program. Otherwise, you can ship
it back for a refund.

Like IDEAshare, LANLink not
only joins computers, it can be
paired with a more sophisticated
sibling—in this case, MultiLink
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Comparison Shopping

In deciding among these al-
ternative networks, it’s essential to
keep their ambitions in focus.

EasyLAN was not designed to
replace conventional networks;
IDEAshare and LANLink aim
higher and are more elegant in
their execution. They both come
close to full-function LANs in
style if not in power; perhaps the
widespread use of fiber optic cable
will one day deliver adequate
speed to serial port networks.
None of these networks was
intended to handle multiple users
of a single file; printer and disk
sharing is their game. Remember,
too, that there’s precious little evi-
dence that any of these products
works with a conventional LAN
(other than the aforementioned
IDEAnet and MultiLink
Advanced).

Which LAN is right for you? Is
an inexpensive LAN right at all?
None of these programs is perfect,
but all are useful. To decide
among them, compare more than
just cost. Serial port LANs cost
more per user as the number of
users increases. If you need more
than two serial ports, costs rise
precipitously. Generally, the more
PCs you link, the more you’ll
spend per connection. Switches
are the exception.

For simply sharing peripherals
within a work group of two or
three computers, switches may
suffice. An organization with more
than three PCs that wants to share
peripherals will find EasyLAN suf-
ficient. Users who need remote
program execution can narrow the
choice to IDEAshare or LANLink.
Of the two, IDEAshare is my rec-
ommendation when the net does
not exceed four PCs, but if you're
dealing with five or more (or need
to link dumb terminals), LANLink
is your safest bet.

While this economy-oriented
trio isn't the last word in LANS, if
money matters, you could do
worse than to make a call at any
of these ports in the network
storm. €

Bill Crider, president of the Tuc-
| son Computer Society, is a com-
| puter training consultant and a
| Contributing Editor for PC
| World.

| EasyLAN

: Server Technology, Inc.

}‘ 1095 E. Duane Ave. #107

"1 Sunnyvale, CA 94086
408/738-8377

| List price: two-station kit

| (including 30 feet of cable)

|| $179.95, each additional station

| (including cable) $109

|/[ Requirements: 20K, one disk

| drive, DOS 2.00 or later

| version, serial ports in each

| computer

| Not copy protected

IDE Ashare
IDEAssociates
:;. 35 Dunham Rd.
Billerica, MA 01821
| 617/663-6878
| List price: two-station system
(including 50 feet of cable) $595
| Requirements: 128K, one disk
‘\ drive, DOS 2.00 or later
version, serial ports in each
| computer
| Not copy protected

| LANLink
The Software Link, Inc.
- 8601 Dunwoody PI. #632
| Atlanta, GA 30338
404/998-0700
List price: two-station system
(including 50 feet of cable)
$495, additional stations
| (without cable) $99
| Requirements: for server 22K
| plus 32K per satellite, tiwo disk
drives (hard disk recommend-
| ed), serial port (two ports for
two-way communication); for
| satellite 24K, one disk drive,
serial port (two ports for two-
way communication)
| Not copy protected
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Peering Into

the Future

With LU 6.2

IBM’s latest additions to its

SNA protocol-LU 6.2 and

PU 2.1-may change the face of
micro-to-mainframe links and bring
peer-to-peer communications

to the IBM environment.

Sharon Fisher

IIIII It doesn’t matter how powerful your PC is. It
doesn’t matter how powerful your software is.
Despite the megabyte of memory, the 40MB hard
disk, or even the sophisticated software that manages
your company’s entire budget, any mainframe com-
puter you communicate with treats your personal
computer like the dumbest of dumb terminals. The
mainframe isn’t at fault. The blame lies squarely with
Systems Network Architecture (SNA), the protocol
that controls the way that information is transmitted
between IBM computers. SNA was developed in 1974
and released in dribs and drabs through the 1970s,
when nobody suspected that PCs would even exist,
much less become as popular as they have. People

PC World

used dumb terminals that lacked the power to do
anything besides display data. SNA designers had no
reason to assume otherwise.

Consequently, SNA was designed with a mas-
ter-slave orientation rather than the peer-to-peer ap-
proach of PC-to-PC communications. In the master-
slave environment the terminal cannot initiate trans-
missions, and the IBM mainframe controls all aspects
of a communications session. In peer-to-peer commu-
nications the two communicating devices treat each
other as equals, and either machine can initiate or
halt transmission. However, the latter method as-
sumes some intelligence on the part of both ma-
chines—intelligence that wasn’t available in the dumb
terminals of the past.

Even when users began connecting PCs to
mainframes, the PCs weren’t powerful enough to do
much. Rather than rewriting SNA, IBM developed
software and hardware so the PCs would appear to
the mainframe as terminals, a process called terminal
emulation. The mainframe computer, also known as
the host, remained in control.

But with the advent of powerful microcomput-
ers such as the AT and the blurring of distinctions be-
tween mainframes, minicomputers, and PCs, this sit-
uation has become untenable. As increasing numbers
of PCs become integrated into the mainframe en-
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vironment, they are making so many demands, usu-
ally in the form of large downloading requests, that
they degrade the performance of the host system. One
PC can tax a mainframe as much as 100 terminals
would.

In addition, PC software packages are becom-
ing more popular than the complex programs avail-
able on mainframes. And there’s the rub. To make
full use of PC software, corporate users often need
data from the mainframe. But because the mainframe
doesn’t know how to respond to the PC’s intelligence,
getting the data into a form usable by the PC soft-
ware becomes the most difficult part of the process.

The need for a peer-to-peer
system is evident both to MIS
managers, who are concerned
about decreasing mainframe
performance, and to users who
crave easier mainframe and
minicomputer links.

Data extraction/retrieval products such as
Cullinet’s Infolink and Informatics’ Answer series can
handle such a conversion, but because there’s no PC
application standard, these products must be written
from scratch for each PC software package. If you
don’t have a conversion package designed for your
particular application, you may face the frustrating
task of manually reentering mainframe data into the
PC application.

Thus, the need for a peer-to-peer system has be-
come evident both to MIS managers, who are con-
cerned about the decreasing performance of main-
frames, and to PC users who crave an easier method
for communicating with mainframes and
minicomputers.

The Push for Peer-to-Peer

Late last year IBM announced two develop-
ments that hinted that the end of this inequity might
be near—an amendment to SNA called advanced pro-
gram-to-program communications (APPC) for the
PC, and the long-awaited Token-Ring network, the
first IBM product in the PC arena that supports
APPC. Third-party vendors trampled each other in
their haste to announce that they, too, would support
the APPC standard and the Token-Ring.

APPC has been available on System/36 and Sys-
tem/38 minicomputers since 1982. Now APPC pro-
vides the framework to allow PCs to communicate in-
teractively on a peer-to-peer basis with other PCs,
IBM 370 mainframes, System/36 and System/38
minis, and Series/1 computers.

APPC encompasses two new SNA protocols
that govern message transfers: PU 2.1 and LU 6.2. PU,
for physical unit, provides resource and network con-
trol services within hardware; LU, for logical unit,
specifies the communications protocols used in soft-
ware. The PC marketplace is primarily concerned
with the LU 6.2 protocol, and vendors and analysts
often use the term LU 6.2 interchangeably with the
marketing term APPC.

Formerly, PU and LU specifications usually de-
fined protocols for particular IBM devices. PU 2.1
and LU 6.2 are the first specifications that can be ap-
plied generically to all IBM devices. PU 2.1 allows
tWO Processors to communicate on a peer-to-peer
basis, and LU 6.2 does the same for application pro-
grams. Previously, LUs usually enabled communica-
tions between an application program and a device
such as a keyboard or printer.

LU 6.2 specifically defines the logical interface
between a communicating program (known as a
transaction program) and the SNA network. In IBM
terminology, this logical interface is called the pro-
tocol boundary. A program that wishes to communi-
cate sends a request to the LU asking for use of the
communications session, known as a conversation.

Access to the protocol boundary is defined by
functions called control operator verbs, which ini-
tialize and control the LU 6.2 services. Basically, con-
trol operator verbs allocate and cancel conversations,
transmit and receive information, and request that the
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other program transmit and receive information. LU
6.2 defines two additional types of verbs: basic con-
versation (used for service programs) and mapped
conversation (used for general application transaction
programs).

In essence, the verbs provide the basic methods
that programmers can use to write LU 6.2 programs,
which can then be included in application programs.

Computer companies are
keenly interested in LU 6.2 as
a quick way to talk to IBM
without switching over to full
IBM compatibility.

Once LU 6.2 is implemented in software on all sys-
tems in the network, the result could trigger far-
reaching changes in the way PCs communicate with
their more powerful siblings. First, you would be able
to communicate directly with any node on the net-
work, bypassing the mainframe and its traffic cop,
the Virtual Telecommunications Access Method, or
VTAM. (VTAM stops, starts, and monitors all ses-
sions between computers.) In bypassing the host you
could improve the response time of your communica-
tions, and you would become immune to the all-too-
common mainframe malady—downtime.

Eventually, the concept of the host may disap-
pear entirely, although that won’t happen for some
time. In fact, many companies may switch to LU 6.2
without initially taking advantage of its peer-to-peer
capabilities. The tradition of the IBM mainframe hi-
erarchy is too entrenched to be razed overnight.

Under LU 6.2, programs on different computers
would interact directly, regardless of their operating
system and programming language. Anticipating the
increased popularity of multitasking, LU 6.2’s provi-
sion for concurrent communications would allow you
to carry on parallel conversations between several
systems. In addition, LU 6.2 transmits compressed
packets of data instead of the pages used in terminal
emulation, thereby speeding data flow.

The average user will see little of this complex
process, however. David Ferris, chairman of Ferrin
Corporation in San Francisco, says that LU 6.2 will
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make transmitting data to a program on another
computer “like writing to a disk. Users won'’t see the
difference.” Users may have to set up a modem con-
nection to the mainframe computer and may some-
times have to wait, but generally, according to Ferris,
they “will have more access to data, but they won’t
know how. Users can forget about LU 6.2.”

For example, you might be able to run 1-2-3
and download information directly from the main-
frame into your worksheet without tiresome conver-
sion or transmit your worksheet to automatically up-
date a master worksheet on a mainframe. The PC
could even back up data automatically to a main-
frame. If the PC was part of an SNA network, the
network management system could quickly find out
which computer contained the information you
wanted, set up a session with that computer, and
transmit the information to the PC.

Using gateways, the network might even be able
to communicate with systems on other networks. An-
ticipating future gateways to an LU 6.2 network, Dig-
ital Equipment Corporation, Apple, and other com-
puter companies are keenly interested in LU 6.2 as a
quick way to integrate into the IBM environment
without necessarily switching over to full IBM
compatibility.

The Token Pioneer

The first product for the PC that will support
the LU 6.2 standard is the much-ballyhooed token
ring LAN. Token ring users have two choices for net-
work operation software: NETBIOS, which is com-
patible with existing PC networks, and LU 6.2. Un-
fortunately, NETBIOS and the PC Network do not
support LU 6.2. Consequently, organizations that
plan on using the token ring network need to decide
whether to be compatible with existing LANs (NET-
BIOS) or with future integrated systems (LU 6.2). Al-
though the latter course promises communications
with IBM mainframes and minicomputers, in the cur-
rent version LU 6.2 cannot be used as a gateway be-
tween the LAN and the host; it can communicate ei-
ther between PCs or between a PC and a mainframe,
not both.
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of committing early to LU 6.2. However, LAN soft-
ware manufacturers and companies that already have
network versions of their software, such as Ashton-
Tate, are prime candidates for supporting LU 6.2.
The first customers to step over the LU 6.2 line will
probably be Fortune 1000 firms, such as banks, that
are already in the process of building sophisticated
PC and mainframe networks.

Roussel suggests that LU 6.2 support might act
as a market barometer. “The presence or absence of
LU 6.2 will help users identify which products are
strategic and which are not,” he says.

Problems Before Promise

But many questions remain to be answered be-
fore LU 6.2 becomes a common element of PC soft-
ware. To begin with, IBM hasn’t yet fully docu-
mented PU 2.1. Since LU 6.2 cannot work without
PU 2.1, potential vendors are more or less stymied.

Another problem is the sheer mass of existing
master-slave hardware and software. Many of the
dumb terminals the PCs emulate are still around. And
why not? Unless people need PC functions, replacing
the inexpensive dumb terminals is pointless. Even if

Many organizations will
probably wait to rewrite
applications until they’re forced
to—at about the time they
convert them from COBOL.

an instantaneous mass conversion were possible, it
would inconvenience a large part of IBM’s installed
base. Converting master-slave applications to peer-to-
peer requires a complete redesign and rewrite. Many
organizations will probably wait to rewrite applica-
tions until they’re forced to—at about the same time
they convert them all from COBOL. Third-party ven-
dors may hasten this process by designing and mar-
keting software bridges to LU 6.2 that will enable ap-
plications to use new features without users’ being
aware of the change.
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Meanwhile, a number of decisions need to be
made about data management. For example, any or-
ganization with more than one PC and more than one
copy of 1-2-3 has probably experienced the “multiple
spreadsheets” problem. Starting with the same data,
users often reach completely different conclusions,
some of them flawed. More data can engender even
more conclusions, faulty or otherwise.

Moreover, if uploading data from the PC to the
mainframe becomes easy enough, some correct infor-
mation in the mainframe may be overwritten by
faulty data from PCs. Transactions will also need to
be defined so that one user doesn’t rewrite a record
just as another user is reading it. Until IBM deals
with these issues, application programmers will have
to incorporate in their software measures to ensure
data integrity.

You Know Where You’re Going

Network management is another thorny issue
in implementing LU 6.2. For two computers to com-
municate, they have to know each other’s address and
how to get there. Whenever computers are added,
subtracted, or moved within a network, information
changes.

Keeping tabs on computer whereabouts is al-
ready a problem in traditional SNA networks, which
are set up so that most routing information is con-
tained in a few hosts. A peer-to-peer environment,
however, can’t be centrally configured. Instead, each
node must know the names of the others’ LUs, plus
the routes needed to reach the nodes. This informa-
tion grows geometrically. Every time a node is added,
it must be configured with information about all the
other nodes in the network.

IBM is reportedly developing a technology
known as low entry networking (LEN) that might
help with these problems. Using LEN, SNA might
someday allow network routing tables to be dy-
namically updated and data to be routed end to end
(also known as store-and-forward). With dynamic up-
dating, the entire network wouldn’t have to be shut
down to add or remove devices, as is currently the
case. End-to-end routing would obviate each poten-
tial connection’s need for a specified route and would
let networks route traffic around disabled nodes.

However, in a peer-to-peer network, detecting
disabled nodes is no easy matter. Currently, only host
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computers can recognize network errors and alert
personnel. In VTAM, a mainframe application called
the Network Communications Control Facility
(NCCF) handles these diagnostic duties. If a node
that communicates directly with a mainframe fails,
the mainframe’s NCCF will discover the problem. But
if another node that communicates only with the first
node fails, the first node doesn’t realize that the sec-
ond node has failed (see Figure 1). In other words,
nodes that communicate indirectly with a mainframe
have no access to network diagnostics. Unless IBM
adds systemwide network management functions to
the PU 2.1, the only solution will be to add NCCF ca-
pabilities to minicomputers—an expensive
proposition.

A Universal Operating System?

Making predictions about LU 6.2 is difficult be-
cause the specifications have yet to be fully defined
for the PC, much less implemented. Future enhance-
ments will probably include support for other IBM
data communications specifications, such as the so-
called context architectures—Document Interchange
Architecture (DIA), Document Content Architecture
(DCA), Distributed Office Support System (DISOSS),
and Professional Office System (PROFS). IBM’s first
move will probably be to connect DISOSS with LU
6.2 applications to extend DISOSS electronic mail
services throughout an office network. Links to other
architectures are also being planned.

Ferris envisions LU 6.2 sending text to other
systems for word processing. IBM will probably alter
PROFS so it supports LU 6.2, he says, “if it hasn’t
been done already.”

“There’s an application for LU 6.2 in any con-
text architecture,” affirms Roussel. “Without LU 6.2,
interchange architectures at the local level will be im-
possible.” He adds that a protocol for graphics is also
needed so users can transmit and modify graphic
information.

However, IBM may not be in a rush to convert
its products to LU 6.2. New products will be deliv-
ered as market conditions warrant, and no faster.
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“Offloading everything to PCs won’t be good for
IBM,” says Roussel, noting that Big Blue makes most
of its money from mainframes. One group that
doesn’t seem to mind about the PC’s increasing load
on mainframes is IBM’s sales force—the overload
drives mainframe sales. If the load were decreased
with peer-to-peer communications and applications

Making predictions about

LU 6.2 is difficult because the
specifications have vyet to be
fully defined for the PC, much
less implemented. IBM’s first

move will probably be to
connect DISOSS.

were redistributed to smaller computers, users might
be satisfied with small, departmental computers.

For this and other reasons, it’s not yet time to
throw away your terminal emulation board. “Emula-
tion’s not dead,” says Ferris. “Why should it be?
People still have to access mainframes for many
useful programs, and they often don’t require PCs for
access.”

LU 6.2 and the token ring network are not per-
fect; both have a way to go before they can respond
to all user requests. But they definitely announce a
change in IBM’s direction—a jump from 1970 to 1990
that promises to propel the industry toward a univer-
sal operating system. &

| Sharon Fisher is a freelance
writer in San Francisco who spe-
cializes in data communications.
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communicate with have an elec-
tronic mailbox, and if they do,
there’s a good chance it’s not on
the service you use. Getting a
message from one electronic mail
service to another is usually im-
possible, whether the mailbox is
across the globe or across the hall.

The lack of compatibility
among competing in-house sys-
tems makes most computerized
businesses communications is-
lands, unable to reach the elec-
tronic mailboxes beyond their
front door. Like the in-house sys-
tems, public E-mail services have
developed proprietary, incompati-
ble technologies. Consequently,
with only a few exceptions, the
customers of one commercial ser-
vice cannot use their system to
send electronic messages to cus-
tomers of other commercial or pri-
vate E-mail systems.

The Role of Packet
Switching

Despite the continuing competi-
tion for E-mail customers, many
vendors of communications ser-
vices now recognize the need for
standard ways of handling elec-
tronic messages. The major play-
ers in E-mail communications have
begun to cooperate and even, in
some instances, to consolidate.

Standards already exist for con-
necting PCs to E-mail services, but
not for connecting the services
themselves. Guided in large part
by established standards, the so-
phisticated software and hardware
of E-mail networks can interpret a
PC’s data, translating it from
asynchronous to synchronous;
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package it in the appropriate for-
mat; and route it across a conti-
nent in seconds.

These high-speed transmissions
are accomplished by a process
called packet switching, which al-
lows many messages to be sent
through a telephone line simulta-
neously. Parts of a single message
can even be switched to different

be a central computer or another
network node) that it needs a
route to send the string of packets
to its destination. Once the route,
called a virtual circuit, is estab-
lished, the node sends the packets
out over trunk lines to the next
node on that route, while also
keeping a copy of the data from
each packet.

Both the X.25 protocol for packet
switching and the OSI model are widely
accepted, but neither deals specifically with
the problem of sending electronic mail
from one system to another.

routes, and the message will be re-
assembled accurately at its
destination.

Packet-switching networks such
as Tymnet, Telenet, or Compu-
Serve’s network allow several
computers to share a long distance
line. When you log on to a net-
work on your way to accessing
your favorite information utility or
data base, you are actually con-
necting to a minicomputer called a
network node. The node captures
the data you send and divides it
into packets, each with an equal
number of bytes. The number of
bytes per packet varies from net-
work to network, but within each
network all packets are of identi-
cal length.

If you do not send enough bytes
to fill a packet, the node automati-
cally adds zeros to fill it. The node
then numbers and addresses the
outside of each packet and notifies
the network controller (which can

Each successive node checks the
address and contents of every
packet. If any errors have crept in
because of line noise or other
problems, the detecting node will
request an accurate copy of the
data from the originating node.
When the packets reach the node
nearest their destination, they are
opened and the message is reas-
sembled and delivered. Despite the
complexity of this process, it all
transpires in milliseconds.

X.25 and X.400:

The Packet Protocols
The procedures and formats for
packet switching are spelled out in
a group of specifications collec-
tively known as the X.25 protocol.
Developed by a standard-setting
organization, the Comité Con-
sulatif International Téléphonique
et Télégraphique (CCITT), the
X.25 packet-switching system op-
erates within a larger framework,
the open systems interconnection
(OSI) model, which divides the

telecommunications process into
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seven interdependent layers. (To
confuse matters thoroughly, the
OSI model was developed by an-
other standards group, the Inter-
national Standardization Organi-
zation, or ISO.)

Both the X.25 protocol for
packet switching and the OSI
model are widely accepted, but
neither deals specifically with the
problem of sending electronic mail
from one system to another, pri-
marily because E-mail is still rela-
tively new. However, in October
1984 the CCITT proposed a set of
specifications for exchange of mes-
sages via telecommunications.
This new standard, known as the
X.400 protocol, is still being re-
fined. The X.400 specifications
define the software components
necessary for exchanging mes-
sages as well as the precise struc-
ture and coding of various types
of E-mail messages. The major
definition of X.400 is a universal
electronic envelope in which mes-
sages are placed. Like the packet
defined in the X.25 protocol, the
X.400 envelope is a series of bits
indicating the boundaries of a
message.

Because X.400-defined mes-
sages will routinely be transmitted
on packet-switching networks,
most electronic mail will operate
under at least two protocols—
X.400 and X.25. These standards
will not conflict, however, because
they apply to different layers in the
OSI communications model.
X.400 operates primarily at the
top level, the applications layer,
while X.25 applies to the third
level, the network layer.

PC World

The Road to X.400

A number of European elec-
tronic mail systems, which are
generally better established than
their American counterparts, have
begun to implement the X.400
standard. The German post office,
for example, is developing an E-
mail system that will utilize the
new protocol. In North America,
GTE’s Telemail service was re-
cently linked to Canada’s Envoy
100 E-mail service, using a subset
of the X.400 specifications.

Most commercial communica-
tions services in the United States
and abroad have agreed to sup-
port the standard, and 19 Ameri-
can companies—including IBM—
have announced that they will
release X.400-compatible prod-
ucts in 1986 and 1987. Because
X.25 is already designed to handle
asynchronous messages from PCs,

existing systems will be able to
benefit from X.400’s ability to

dems, modem peripherals along
the line of Hayes’ Transet commu-
nications buffer, sophisticated
software, and integrated voice/
data terminals.

MCT’s Interim Link
Until the new standard is

fully tested and implemented, elec-
tronic mail vendors will have to
rely on interim solutions to inter-
connect their services. Recently,
MCI Mail announced that its
200,000 customers can send mes-
sages directly to CompuServe sub-
scribers, and vice versa. MCI Mail
has also established intersystem
connections with businesses that
maintain private in-house elec-
tronic mail systems, so that mes-
sages can be delivered between in-
compatible mail systems via MCI.

Although MCI intends to sup-
port and ultimately implement the
X.400 standard, its present inter-
connections with CompuServe

Nineteen American companies—including
IBM—have announced that they will
release X.400-compatible products in

1986 and 1987.

transfer messages between E-mail
services. However, these future
“compatible” products will also
take advantage of some of X.400’s
more exotic features, such as sup-
port for local area networks and
integrated services digital net-
works (ISDNs). (See “ISDN: The
Network of the Future?” PCW,
January 1986, for more on ISDN.)
Many of these products will in-
clude synchronous 9600-bps mo-

and private companies use a pro-
tocol developed by MCI. Called
Link, this protocol is “in the spirit
of X.400,” according to Stuart
Davidson, manager of product
marketing for MCI Mail. “Link
was a carefully planned way of
providing functionality to custom-
ers in advance of X.400,” David-
son explains.
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directory of all available mail-
boxes, you would have to know
which E-mail service the intended
recipient used. Eventually, the E-
mail companies will have to sit
down together and tackle the com-
plex task of creating such a direc-
tory. Figure 1 depicts the major
developments toward message-
system interconnections from the
mid-1980s to the 1990s.

With competition growing in
the electronic mail market, many

Development notes that MCI may
not be committed to electronic
mail and may sell its service if the
right offer comes along.

Another major vendor, GTE, re-
cently entered into a joint venture
with competitor United Telecom-
munications. Telemail, GTE’s E-
mail service, and Telenet, the
world’s largest packet-switching
network, will be combined with
United Telecommunications’
packet network, Uninet.

Despite most services’” announced
intention to support the X.400 standard,
marketing considerations may make
some vendors reluctant to implement

the protocol.

observers expect a shakeout
within the next decade; some say
it has already begun. Ironically,
the best-known services, such as
EasyLink and MCI Mail, are the
shakiest. They have spent so much
on promotion that they are deeply
in the red.

Furthermore, some companies
are pricing their services under ac-
tual operating costs in an effort to
build usage. Western Union’s fi-
nancial difficulties of the past two
years are a matter of public rec-
ord: The company has bet its fu-
ture on EasyLink and is putting
all its resources into building the
dominant E-mail force in the in-
dustry. MCI is running neck and
neck with EasyLink in number of
subscribers, but industry analyst
Eric Arnum of Norwalk, Con-
necticut’s International Resource

PC World

To attract customers and differ-
entiate itself from the competition,
each commercial E-mail company
has added services to its basic sys-
tem. The hope is that the extra
revenues will help offset operating
deficits. EasyLink, for instance, of-
fers FYI, a large collection of elec-
tronic newsletters and data bases,
while MCI Mail offers a connec-
tion to the Dow Jones News/
Retrieval service.

'Despite these efforts, many in-
dustry observers expect at least
half the electronic mail com-
petitors to disappear in the next
decade. When the bloodbath is
over, a few strong companies will
emerge as computer communica-
tions leaders. Surviving E-mail

vendors are likely to have their
own packet networks, such as
Telemail, GEISCO (General Elec-
tric), EasyLink, CompuServe, and
OnTyme (operated by Tymnet, the
second largest packet-switching
network). These companies’ abil-
ity to control network costs and
electronic mail prices gives them a
major advantage.

Meanwhile, the packet network
companies are operating in the
black and find themselves in a rel-
atively stable situation. While
some shifting is taking place—such
as the recent joint venture be-
tween Telenet and Uninet—the
packet networks are likely to ex-
perience a huge growth in demand
for their services.

Regardless of who wins the
electronic mail sweepstakes, the
survivors will end up intercon-
nected. The question is when. Just
as it took 50 years for the tele-
phone to become universal, it will
take a generation for intercon-
nected electronic mail to become
firmly entrenched. @

|| G. Berton Latamore is a writer
| based in South Burlington,

| Vermont. He is the editor of

| VideoPrint, a videotex industry
|| newsletter.
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If you follow these two rules, you can save yourself
both grief and data. You might find it helpful to use
batch files to load and unload TSRs and transient ap-
plication programs in the correct order.

Constant Interruptions

When you use a macro processor such as Pro-
Key with a transient application program such as
dBASE, every time dBASE wants to read the key-
board status, it generates a keystroke interrupt that
ProKey senses and passes on to the ROM BIOS. (An
interrupt is a special user- or program-instigated con-
trol signal that diverts the attention of the computer
from its current task to a specific service routine. The
ROM BIOS is the PC’s Basic Input/Output System, a
collection of low-level services, such as video display
or keyboard functions.) The BIOS then tells ProKey
which key you pressed. If that key is one that you
have defined as a macro, instead of passing the key-
stroke to dBASE verbatim, ProKey passes along the
characters stored in the macro definition. In Figure 4,
for example, the keystroke combination <Alt>-A is a
macro that contains a street address.

If you load a second TSR that uses the key-
stroke interrupt, the new TSR interposes itself be-
tween the transient application program and the last
TSR loaded. When a transient program such as
dBASE generates a keystroke interrupt, that interrupt
is handed to the last TSR loaded, which hands it in
turn to the previous TSR, and so on, down to the
ROM BIOS. The ROM BIOS reads the keystroke and
passes it back up the “daisy chain” to the first TSR
loaded, then to the second, and so on until it finally
gets back to the transient program.

Well-behaved TSRs, such as PopUp DeskSet,
act like transient applications, generating a keystroke
interrupt whenever they want to read the keyboard.
By generating the interrupt themselves, these pro-
grams start the entire daisy chain from the top, hand-
ing the interrupt down past all the other TSRs in the
chain, which then “know” that the keyboard is being
read and act accordingly.

The majority of TSRs are not so well behaved;
they take advantage of the fact that they’re already in
the daisy chain. Rather than actually generating an
interrupt that starts at the top and runs all the way
down and back up the chain, they simulate an inter-
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rupt by calling directly down the chain to the BIOS or
the TSR below them. The programs above them in
the chain never know that the keyboard was read.

Such “cheating” in the daisy chain explains why
you should always load your keyboard macro proces-
sor before other TSRs that use the keyboard interrupt
(most do). If you load ProKey after SideKick, for ex-
ample, you won't be able to use your macros in the
notepad. When SideKick wants to read the keyboard,
it calls down the interrupt chain. The request travels
down the chain to the ROM BIOS; keystrokes are re-
turned up the chain to SideKick without ever passing
through ProKey.

Figure 4 shows the correct loading order, with a
request from the transient application program an-
swered by a macro. The macro would work just as
well in the SideKick notepad.

The loading order also determines how a real-
time spelling checker like Turbo Lightning interacts
with your pop-ups and macro processor. Turbo
Lightning must be loaded before most pop-up note-
pads to be able to check the notepad’s contents. The

Unload programs in the reverse
order in which they were

loaded.

same logic explains why Turbo Lightning, when
loaded after SmartKey, checks every word that
SmartKey plays back, slowing it considerably. Your
needs and preferences will determine the most appro-
priate loading order.

Always start with the loading orders specified
in the manuals; then try other sequences. You can’t
hurt anything, and you might prefer a different ar-
rangement. Just test all combinations carefully, and
don’t expect any sympathy from the manufacturers if
a product acts up after you have loaded it in other
than the recommended order. You generally load
RAM disks and print spoolers first; then keyboard
macro processors, spelling checkers, and outline pro-
cessors; and finally desktop accessories.
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Displays: Driven to Distraction

Fancy graphics can give some memory-resident
programs fits. Many lack the video device drivers nec-
essary to display their screens over graphics-mode
displays. Word uses the graphics mode to display ital-
ics and boldface; Symphony uses it to display graphs;
Reflex, Framework, Enable, Windows, and all other
graphics-oriented packages require it as well. Super-
Key, SideKick, and others just save the graphic image,
switch the screen to text mode, and appear over a
blank background or a scrambled mess of multi-
colored graphics characters that Borland euphe-
mistically calls modern art.

Yet such programs all display properly and re-
store the graphics screen once they are finished. Oth-
ers, including ProKey, SmartKey, and Spotlight, even
manage to do it the right way—without hiding the un-
derlying graphics screen.

Always load your keyboard
macro processor before other

TSRs that use the keyboard
mterrupt.

Ultimately, it’s not graphics-based software, but
the many special graphics boards, such as IBM’s En-
hanced Graphics Adapter and those made by Her-
cules and Paradise, that trip up TSRs. The problem is
twofold. Because each board uses different formats to
display graphics, each TSR must include special driv-
ers to display its screen in any given board’s graphics
modes. Worse yet, a TSR can’t always know what a
board’s text or graphics mode is when it has to pop
up. DOS stores a value indicating the mode of a video
adapter in an accessible place, and TSRs check that
value to determine how to handle a color graphics
display. But many third-party display boards have dif-
ferent graphics modes that DOS is incapable of
reporting.

The boards themselves lack a direct way to re-
port the mode they are in. Board manufacturers seem

to assume that a program will remember how it set
the board up. Unfortunately, a memory-resident pro-
gram must deal with the mode set by the program
that it is interrupting. Without knowing the display’s
initial mode, the memory-resident program can’t

Always start with the loading
orders specified in the manuals;
then try other sequences.

choose an appropriate driver for its own screens or
correctly restore the screen to its original condition
once it’s done.

Some TSRs, such as Borland’s, try various
“tests” to determine the type of board that is present
and the mode it is in, but with all the Hercules-
compatible boards and other odd displays on the
market, success is never guaranteed. Even with stan-
dard displays, TSRs cannot always trust what DOS
tells them about the current display mode. For exam-
ple, 1-2-3 version 1A doesn’t inform DOS that it has
switched to graphics mode when it displays a graph.
Popping a TSR’s screen up over a 1-2-3 graph will
scramble or corrupt the graph when you quit the
TSR. Fortunately, you can fix the graph by returning
to the spreadsheet and selecting /Graph View again.

Maintaining the Order

With several memory-resident programs loaded
in a single PC, you may have to keep track of exactly
where you are when you invoke or quit them. Other-
wise, you might find yourself making a mistake. For
example, let’s say you start up Ready, invoke Super-
Key, and exit Ready without closing the SuperKey
window: The next time you try to invoke SuperKey,
nothing happens. To restore SuperKey, you have to
press Ready’s hot key to pop up the Ready screen
with its SuperKey overlay, quit SuperKey inside
Ready, and quit Ready again before you can pop Su-
perKey up outside Ready. Such a remedy is almost
worse than the problem. The proper preventive is to
back out of memory-resident programs the way you
came into them, and never close one TSR while it
contains another.
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Doing Windows

Windowing programs may provoke you to
abandon TSRs altogether. After all, Microsoft Win-
dows, Desquiew, and Top View all have built-in cut-
and-paste features; but Desquiew also has a good
built-in macro processor. Even so, you'll inevitably
need a function that your windowing software
doesn’t provide, whether it be outline processing or

You generally load RAM disks
and print spoolers first; then
keyboard macro processors,
spelling checkers, and outline
processors; and finally desktop
accessories.

spell checking. Or you’ll simply prefer the more
powerful macro processor or pop-up notepad that
you’ve grown accustomed to.

Don’t load a keyboard macro program or a
real-time spelling checker before loading the window-
ing program unless you want to risk a system crash.
A pop-up utility like SideKick, if loaded before the
windowing program, could suffer from display oddi-
ties such as the cursor appearing in the interrupted
transient application program window rather than in
the notepad.

When you invoke a memory-resident program
that was loaded before the windowing system, every-
thing running under the windowing system is halted;
you have temporarily interrupted the “concurrent
processing” feature of the multitasking software. The
TSR also permanently reduces the pool of memory
available to all programs in windows; unlike a pro-
gram in a window, a TSR loaded before the window-
ing system cannot be swapped out of memory and
onto a disk when it is not in use.

Because Windows usurps all the interrupt rou-
tines when it loads, even if you did load a TSR before
Windows, the TSR would be disabled while Windows
runs. You can use a batch file to load a macro proces-
sor or real-time spelling checker along with the main
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program in each window, but don’t follow this
method for pop-up desk utilities. If you do, each win-
dow will take up more memory space and will reduce
the number of programs that can be active in mem-
ory at the same time.

Because most memory-resident programs write
their displays directly to the screen, you should run
them in the special full-screen windows most win-
dowing programs provide for thatpurpose. If you in-
voke a memory-resident program such as SideKick,
for example, that is loaded in one of Desquiew’s ordi-
nary partial-screen windows, Desquiew will be un-
aware that SideKick has changed the screen. Chunks
of SideKick’s display will be hidden behind the win-
dow SideKick was supposed to overlap, the cursor
will appear in the wrong place on the screen, or other
parts of the screen will be corrupted when you move,
expand, or contract the SideKick window.

If you switch windows while SideKick is dis-
played and then switch back, Desquiew will not
know that it should restore SideKick’s display. Side-
Kick will still be active, but it will be invisible until
you cause it to write to the screen again by changing
to another menu or screen or by quitting and reinvok-
ing it. If you forget that a memory-resident program

Back out of memory-resident
programs the way you came
into them, and never close one
TSR while it contains another.

was active when you left the window, you may think
that you are typing to the application program being
displayed, while the keystrokes are actually being in-
tercepted and used by the unseen pop-up.

Running a memory-resident program in its own
full-screen window means that you cannot see any
other window while you are using the pop-up. If you
want to see the program you are interrupting (to cut
and paste screen information into the notepad, for ex-
ample), you may want to load the memory-resident
program in the same full-screen window as the ap-
plication program. You could also load it before start-
ing the windowing program, despite the drawbacks
just mentioned. If you load a memory-resident pro-
gram before loading the windowing system, the mem-
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ory-resident program can appear over any window
and transfer data from window to window. If you

load it inside a window, it can be used only in that
window.

Conflict and Resolution

Some TSRs just don’t work together, regardless
of the loading order or the options you choose. Su-
perKey was probably the crankiest program tested.
You are heading for a quick crash if you use Super-
Key with PolyWindows DeskPlus or Spotlight 1.1.
Combining Ready and SmartKey 5.0 will crash your
computer every time. Spotlight and Keyworks are
also incompatible.

Don’t load a keyboard macro
program or a real-time spelling
checker before loading the
windowing program unless you

want to risk a system crash.
Use a batch file to load a

macro processor or real-time
spelling checker along with the
main program in each window.

Because Borland’s family of TSRs were written
to work together, you needn’t be concerned with con-
flicts among them. But the manuals recommend that
you load SuperKey first, then Turbo Lightning, and fi-
nally SideKick. Any other order risks disabling some
features. You can use SideKick inside Turbo Lightning
and vice versa. Turbo Lightning checks both key defi-
nitions and playback with SuperKey. You can call
SideKick from within SuperKey as easily as the
reverse.

Don’t expect a new release of DOS, the next
IBM PC, or the heralded Microsoft standard for co-
operation among background tasks to solve the nag-
ging problems that plague memory-resident pro-
grams. New TSRs will strive to be compatible with
all the old, cantankerous programs still in use, thus
reinforcing a troublesome status quo. And most soft-
ware developers still put program performance ahead
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of tractable behavior and compatibility with back-
ground tasks. As new programs are announced, TSRs
are rewritten to accommodate them. There is some
give and take, of course. XyWrite, for example, is
being changed to eliminate its nonstandard keyboard
handling so it will work with TSRs other than the ex-
ceptionally tricky SideKick. Many of the TSR com-
panies are in close contact to determine and fix com-
patibility problems.

The Microsoft proposal, if generally accepted
by the industry, will be a single step forward. It will
take the responsibility of choosing the best loading
order off your hands and will simplify the unloading
issue. But the software industry is built on evolution
and refinements—not breakthroughs. The proposed
compatibility standard is no exception. It will outlaw
particularly intractable programming techniques, but
it will primarily make it easier for TSRs to detect
each other’s presence in order to know when to use
particular fixes for known interactions with other
TSRs.

If a multitasking version of DOS or windowing/
multitasking software such as Microsoft Windows,
Top View, and Desquiew ever become very popular,
you might see a new breed of small software tools
similar to the pop-up calculators, datebooks, and
auto-dialers, but without the complicated and trou-
ble-prone memory-resident mechanisms. You would
simply run each tool in a separate window and use
the multitasking package to switch to the tools as you
need them. TSRs offer at least one advantage over a
multitasking system: Multitasking systems divide the
computer’s time among all the jobs and slow each
one. A TSR does not slow the system until you acti-
vate the TSR; it then halts the computer’s other tasks
altogether, which is preferable to a continual
slowdown.

TSRs are often small and inexpensive; they have
to sell in quantity to make a profit. As long as multi-
tasking is limited to a small segment of “power
users,” the emphasis will remain on the stand-alone
TSRs that can be used with or without windowing
software.

Test programs before you buy them. Test them
with the other software you use, including device
drivers for your special video board, RAM disk, and
print spooler. Try various loading orders and popping
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up one program inside another. Try defining macros
inside a memory-resident desk utility or spelling
checker and invoking the TSRs from within your
word processing and telecommunications programs.
Try anything else you are likely to do with the
programs.

If you already have RAM-resident software,
take the time to make sure that the versions you have
are reasonably current. Ask the manufacturer if the
changes since your version are likely to affect com-
patibility with the other software you use. An update
is generally a good investment for many reasons, only
one of which is compatibility.

Take heart. Many TSR combinations work well
or have minor inconsistencies (see Table 2). If you
consider compatibility an achievement rather than an
assumption, you're less likely to be a victim of the
battle for the background. &

| Bruce Owen, an archaeology

student at UCLA, has written

‘ documentation for Tall Tree Sys-
tems and DataVision.

1-2-3
Lotus Development Corp.
55 Cambridge Pkwy.
Cambridge, MA 02142
800/343-5414, 617/253-9150
List price: $495
Requirements: 192K, two disk
drives
Copy protected

dBASE 111

Ashton-Tate

20101 Hamilton Ave.

Torrance, CA 90502-1319

213/329-8000

List price: $695

Requirements: 256K, two disk

| drives, DOS 2.00 or later
version

Copy protected

‘ Desquiew

Quarterdeck Offices Systems
| 150 Pico Blvd.

\ Santa Monica, CA 90405

PC World

213/392-9851

List price: $99.95

Requirements: 128K, one disk
drive, DOS 2.00 or later version

Not copy protected

Enable
The Software Group
' Northway 10 Executive Park
Ballston Lake, NY 12019
800/932-0233, 800/338-4646
New York
List price: $695
Requirements: 256K, two disk
drives, DOS 2.00 or later
version
' Not copy protected

Framework

Ashton-Tate

List price: $695

Requirements: 256K, two disk
drives, DOS 2.00 or later
version

Copy protected

Jetdrive
| Tall Tree Systems
1120 San Antonio Rd.
' Palo Alto, CA 94303
| 415/964-1980
} List price: $60
\“ Keyworks 2.0
“\ Alpha Software
30 B St.
" Burlington, MA 01803
\ 800/451-1018, 617/229-2924
List price: $89.95
Requirements: 90K, one disk
drive, DOS 2.00 or later version
Not copy protected

Microsoft Windows
- Microsoft Corp.
| 16011 N.E. 36th #97017
' Bellevue, WA 98073-9717
| 206/882-8080

(continues)

283



& Hands On = Utilities

}‘ List price: $99.95

U Requirements: 256K, two disk
| drives, DOS 2.00 or later

1 version

' Not copy protected

|
Microsoft Word 2.0

Microsoft Corp.

|| List price: $395
Requirements: 256K, two disk
| drives, DOS 2.00 or later
version

H Copy protected

PolyWindows DeskPlus

| Polytron Corp.

P.O. Box 787

Hillsboro, OR 97123
503/684-3000

H List price: copy protected

| $49.95, not copy protected

‘ $84.95

"1 Requirements: 256K, one disk

drive

' PopUp DeskSet

Popular Programs, Inc.

135 Lake St. #180

Kirkland, WA 98033

| 206/822-7065

List price: $69.95

| Requirements: 128K, one disk
drive, DOS 1.10 or later
version, Hayes-compatible
modem for auto-dial

Not copy protected

ProKey 4.0

| RoseSoft

“ P.O. Box 45880

| Seattle, WA 98145
206/282-0454

‘ List price: $129.95

} Requirements: 128K, one disk
| drive
Not copy protected

Ready
' Living Videotext, Inc.
| 2432 Charleston Rd.
“ Mountain View, CA 94043

284

| 415/964-6300
| List price: $99.95
Requirements: 128K, one disk
' drive, DOS 2.00 or later version
“' Not copy protected

SideKick

| Borland Int’l

\” 4113 Scotts Valley Dr.

Scotts Valley, CA 95066

| 408/438-8400

List price: copy protected

‘ $54.95, not copy protected
$84.95

Requirements: 128K, one disk
l drive, Hayes-compatible
modem for auto-dial

:
SmartKey 5.0

l Software Research Technologies
\| 3757 Wilshire Blvd. #211

Los Angeles, CA 90010

‘ 213/384-4120

List price: $49.95

“ Requirements: 64K, one disk

| drive, DOS 2.10 or later version
| Not copy protected

ll

Spotlight 1.1

I Lotus Development Corp.

| List price: $150

| Requirements: 128K, one disk
drive, Hayes-compatible
modem for auto-dial

Copy protected

SuperKey 1.11a

Borland Int’l

List price: $69.95

| Requirements: 128K, one disk

| drive, DOS 1.10 or later version
” Not copy protected

SuperPak 5.02 (includes
| SuperDrive, SuperSpool)
|| AST Research

i 2121 Alton Ave.
Irvine, CA 92714

| 714/863-1333

H List price: $45

” Symphony

| Lotus Development Corp.

List price: $695

Requirements: 384K, two disk
drives, DOS 2.00 or later
version

| Copy protected

Top View

IBM

1000 N.W. S1st St.

Boca Raton, FL 33432

800/447-4700

List price: $150

Requirements: 256K, two disk
drives, DOS 2.10 or later
version

Copy protected

Turbo Lightning

Borland Int’l

List price: $99.95

Requirements: 128K, one disk
drive, DOS 1.10 or later version

Not copy protected

WordStar 3.3

MicroPro Int’l Corp.

33 San Pablo Ave.

San Rafael, CA 94903

415/499-1200

List price: $350

Requirements: 64K, one disk
drive, DOS 2.00 or later version

Not copy protected

| XyWrite 11

- XyQuest, Inc

‘w P.O. Box 372

i Bedford, MA 01730
617/1275-4439

List price: $395

| Requirements: 256K, two disk
| drives, DOS 2.10 or 3.10

H Not copy protected
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Password: Communicate

Throughput is also boosted by
means of Microcom’s adaptive
packet assembly technology,
which adjusts the size of packets
depending on the amount and di-
rection of data being sent at any
given time. The modem also in-
corporates an advanced version
(Class 6) of Microcom’s MNP er-
ror-checking protocol to ensure
data integrity.

Not to be counted out, the
DCA/Telebit joint venture recently
introduced an improved version of
its Fastlink/Trailblazer modem
that reportedly transmits at 18,000
bps. DCA/Telebit has also added a
remote access capability so you
can change Fastlink parameters
from afar and has tossed in com-
patibility with two-wire leased
lines. In addition, like Microcom’s
AX9624C modem, the Fastlink is
now compatible with the interna-
tional standards V.22 (for 1200-
bps modems) and V.22bis (for
2400-bps modems). Despite these
improvements, the modem’s price
remains the same; an upgrade kit
is available for $99.

“When we first came out with
the product, we knew we could do
better,” says Jose Porto, general
manager of DCA/Telebit Data Sys-
tems. Porto estimates that al-
though 18,000-bps transmissions
can be achieved in ideal test condi-
tions, 14,000 bps is the average
speed when communicating via
clean local loop lines, with 10,000
bps about par for cross-country
telecommunications. Considering
that previous cross-country speed
averaged about 7000 bps, the Fast-
link has accelerated considerably.
Meanwhile, Microcom reports it

has achieved 15,000 bps during
cross-country transmissions with
the AX9624C.

According to Porto, 23,000 bps
is the theoretical limit for the cur-
rent Fastlink technology, and the
company will keep trying to edge
up to that speed. However, claims
Porto, one customer has already
achieved a virtual throughput of
27,000 bps using data compres-
sion software in league with the
enhanced Fastlink. That should be
fast enough for just about any-
one’s data communications needs;
but then again, PC users are
greedy for speed. Anybody care to
try for 30,000?

IRMA Fastlink
Digital Communications Assoc.
' 1000 Alderman Dr.
| Alpharetta, GA 30201
| 404/442-4000
| List price: internal $1995,
| external $2395; upgrade kit
$99, factory upgrade $250
Requirements: serial port for
external modem

AX9624C
‘ Microcom
1400A Providence Highway
‘ Norwood, MA 02062
| 6171762-9310
List price: $1799
Requirements: serial port

Hayes Synchronous
Gambit

Recently, two quiet, synchronous
bombshells were dropped in the
asynchronous world of PCs: First,
synchronous capabilities were
added to the 2400-bps modem of-
ferings of Cermetek, Novation,
Racal-Vadic, and Hayes (see “Safe

at Any Speed?” PCW, May 1986
for a review of some of these mo-
dems). Second, Hayes proposed a
synchronous interface standard for
personal computers called the
Hayes Synchronous Interface, or
HSI. Suddenly, synchronous com-
munications support is popping up
in an area where it was previously
noted only for its absence. As
Marvin Gaye crooned, what’s
going on?

Synchronous communications,
the vehicle of choice in the main-
frame world, is known for having
better data efficiency and higher
overall speed than its asynchro-
nous sibling. Asynchronous
modems surround each byte of
data with start and stop guard
bits, whereas synchronous mo-
dems send data in a continuous
series of characters, called blocks.
Special bit patterns frame each
block of data, rather than each
byte, yielding lower overhead, in-
creased efficiency, and higher
speeds.

Despite these advantages,
asynchronous communications has
maintained its dominance in the
PC marketplace thanks to the
wide adoption of standards. While
the asynchronous world benefits
from both hardware interface
standards (IBM’s asynchronous
adapter board) and software stan-
dards (Hayes’ ad hoc AT com-
mand set), no such standards exist
in the PC synchronous environ-
ment. If vendors design a product
for a popular standard, they can
be fairly confident of compatibility
with products from other vendors
that have adopted the standard.

(continues)
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runs everything
“%\AQ’%' fr——

‘ e o &, bulk. The WYSEpc runs virtually every

— popular IBM-compatible software package.

And $1499 includes dual floppy drives, 14" tilt/swivel
monitor, height-adjustable keyboard, 256K RAM, two serial
ports, one parallel port, MS-DOS with GW-BASIC, manuals,
the works.

How can we do it for $1499? We leave out the ugly and
don’t charge you for it. That’s how we got to be the world’s
leading independent manufacturer of terminals, shipping more
than anybody but IBM *

The WYSEpc is also available in an IBM PC/XT compat-
ible model with a 10-Megabyte or 20-Megabyte Winchester disk,
and a color graphics option.

For more information about the WYSEpc or our full line of
computer display products, write .

or call toll-free, today. l-

© 1986 Wyse Technology. IBM and 1BM PC/XT are

Trademarks of International Business Machines

Corporation. The “V"" shaped design is a trademark

of Wyse Technology. MS-DOS and GW-BASIC
d ks of Mici Ci i

For this incredibly low

are P
*Dataquest 1985 mid-year terminal update,

BSRRSRSRNY

O Yes, please send me detailed information on the WYSEpc.
O Please send information about the entire Wyse product line.

Name ) Title

Company ) Phone

Address

City State Zip

Mail to: Wyse Technology, Attention: Marcom Department
3571 North First Street, San Jose, CA 95134.

Circle 438 on reader service card



SUPER STAR®
DISKETTES: RWLEIRI R e]d[o Mal=t=e ER L))

The ultimate value

in magnetic media. . is a COI_Tlpl?te line 0!
S e s S high quality, inexpensive

The idea was simple. Very simple.
We would do the same thing that big companies like

[ -
IBM® do in regard to creating a "brand name” diskette. d I S kettes w It h a
That is we would go to major manufacturers, buy top-
quality diskettes in massive quantities, give them our own
name and sell them inexpensively.

A very simple idea
...that worked!

Now, tens of thousands of businesses, government
agencies, schools and individuals have leamed that you
don't have to pay inflated "brand name" prices to get
“brand name” quality

Just buy Super Star® diskettes.

And DISK WORLD! has them!
Quality

...without high price. T
We ship almost a million Super Star® diskettes a month S u J e r Sta r 5 = 25 D I s kettes
and get very few of them back.
Unlike others who offer a "house brand" or "generic” 5 2 5 "w SS D D 5 5
diskettes, Super Star® diskettes are top-of-the-line . (P/N 3800) . ea .
quality, exceeding ANSI and IBM standards by 50% or

mT(:r‘:gy are; r)'czl cosmen'canZ flawed, duplicator product 5 . 2 5 o D S D D (P/N 3801) . 6 4 ea .
b Sy 11 o e 5.25" SSDD-96TPIenasor .80 ea.
A lifetime werrerty. 5.25" DSDD-96TPlenaeos .84 ea.

Il you sense pride in our description of Super Star®

di:::?:ﬁ::vzl:;l‘ger\gt;g:g%héroud if you found a way to 5.25" DSD D-H D ([_P;N 3804 $ 1 -72 ea-

LIFETIME WARRANTY!

deliver top-quality diskettes at about half the price of ORDER IN MULTIPLES OF 50 ONLY!
brand names™? All Super Star 5.25" Diskettes are poly-bagged in lots of 25 with sleeves, write-protect tabs
When every bit counts and user ID labels.
its S y S | i QUANTITY DISCOUNTS: 350-500 diskettes, deduct 3%. 500-700 diskettes, deduct 6%.
it's Super Star®! 750-1,000 diskettes, deduct 9%, 1,000+ diskettes, deduct 12%.

Nearly a million Super Star® diskettes a month are

| 1] .
o g e o Sl i Super Star 3.50" Diskettes

money...and they are dependable.

a.ssﬁ::;_is the time for you to re-discover Super Star® 3 : 50 " SS D D(P/N 3805) $ 1 . 52 ea ;

And we say “re-discover” for a reason,

You've already 3.50" DSDD ¢nissos) $ 1.86 ea.

used Super Star! ORDER IN MULTIPLES OF 50 ONLY!
Super Star® diskettes, as noted, are made by some of Super Star 3.50" diskettes are packaged in boxes of 50 with user ID labels.
America's leading diskette manufacturers...and the odds QUANTITY DISCOUNTS: 350-500 diskettes, deduct 1.5%. 500-700 diskettes, deduct 3%.
9 ]
are that you've already used them more than once as the 750-1,000 diskettes, deduct 4.5%. 1,000+ diskettes, deduct 6%.
copy-protected masters on some of the best known
software programs around. o
So, when you want the best...and the least expensive The Super Star HOW TO ORDER:
best...order Super Star®! LIFETIME WARR TY'
Sudper ”Star Disk%nes are ORDERS ONLY:
unconditionally ~ warrante against .
SUPER STAR SPECIAL! defects in origznal material so long as 1'800.621 -6827
PECIAL! owned by the original purchaser. (In Wlinois: 1-312-256-7140)
Your choice of storage at $ 4.95! Returns are simple: just send the
defective diskettes with proof of INQUIRIES:
purchase, postage-paid by you, with a .
short explanation of the problem and 1-312-256-7140
we'll send you replacements.(In-
cidentally, coffee stained diskettes or FOR FASTEST SERVICE, USE NO -COST MCI
diskettes with staples driven through MAIL. Our address is DISKORDER. It's a FREE ,MCI
E them or otherwise damaged don't ‘PMIL letter. No charge to you. (Situation permitting,
— ualify as defective.) we'll ship these orders in 24 hours or less.)

Buy 50 Super Star® diskettes and get a ! ' ShipERi P S S DETIE A 8 0
storage case for only $ 4.95 (shipping HOURS: Nl i chersas’ s shoe ki sckitsn o sex
included)! 8AM-6PM Central Time shipping charges. PAYMENT: VISA, MASTERCARD
(;I"h%se are gurable plastic cases with Monday - Friday gng O%repa»d (:]nriersdlamep;ed Cfr?o ogggn‘s\:’(;\ﬁ

\viders and are very nice units. special handling charge. , L 4

The 5.25" unit hm% 50 diskettes and the & PR ORDERS: Include shipping charges as shown
3.50" unit holds 40 diskettes. WE WILL MEET OR BEAT ANY and additional 5% of total order amount to cover PAL
5.25" Storage Case(P/N3100 .$4.95ea. NATIONALLY ADVERTISED PRICE and insurance. We ship only to United S!ale_s
350" Storage Case (P/N 3102).$ 4.95 ea. ON THE SAME PRODUCTS AND A e eyt a0 g, TR el
SAME TERMS AND CONDITIONS. MINIMUM ORDER: $ 35.00

DISK WORLD!, Inc. Wilmette, Hiinots 60091

Circle 780 on reader service card




The Greatest bu Diskettes

on BASF Qualimetric
Diskettes!

DISKETTES:

Discover the future today!

at the lowe§t
prices ever

Ea. Ea. Ea. Ea. EA. <- 5.25"SSDD(P/N1000)
. Qty. 50 . Qty. 50) |, Qty. 100 - Qty. 100 L Qty.50+
5.25"SSDD 5.25"DSDD 5.25"SSDD 5.25"DSDD "
Packaged in boxes of 10 with Tyvec sleeves, user ID LIFETIME WARRANTY! Qty. Qty. B QW 50+
labels and write-protect tabs. : ; 50:
5.25"SSDD(P/N4200) 1.03 1.00 Lg;ggdaﬁ] gOA)(:SROAmeh
LIFTEIME WARRANTY! 5.25"DSDD(P/N4201) 123 1.21 User ID labels and write.
5.25"SSDD-96TPI NA NA protect labels !
ay. aty. 5.25"DSDD-96TPI N/A NA - aty.  aty.
20-40: 508: 5.25"DSDD-HD(P/N4202) 235 2.31 . : 50+;
5.25"SSDD(P/N3406) 81 y9 3.50"SSDD-135TPI(P/N4206)  1.87 1.84 5.25"SSDD(P/N1000) 81 .78
5.25"DSDD(P/N3407) 92 .90 3.50"DSDD-135TPI(P/N4207)  2.46 2.42 5.25"DSDD(P/N1004) 113 110
525"SSDD-96TPIPNG404) 92 .90 BULK 5.25" DISKETTES! 5.25738DD-G6TFI(F/N1006) 158 1.53
5.25"DSDD-96TPI(P/N3405) 103 1.01 (Packaged in boxes of 100 with Tyvec sleeves, 5.25"DSDD-96TPI(P/N1011) 1.98 1.93
5.25"DSDD-HD(P/N3403) 207 204 user ID labels and write-protect tabs.) 5.25"DSDD-HD(P/N1040) 230 224
3550"SSDD-135TPI(P/N3402) 185 1.82 5.25"SSDD(P/N4203) 92 350 5SOD-135TPIEN1039) 158 153
350"DSDD-135TPI(P/IN3G412) 241 2.37 5.250SDD(P/N4204) 1.13 350 DSDD1STRIE/NI045) 228 a1
FOR ORDERS ONLY: INFORMATION FOR ORDERS ONLY: INFORMATION 8.00"SSSD w/WP(P/N1020) 1.54 152
1-800.621-6827 N OUIRIESS 1-800-621-6827 & INQUIRIES: 8.00"SSDD w/MWP(P/N1025) 1.89 1.86
(In llinois: 1-312-256-7140) 1.312:256-7140 (In lilinois: 1-312-256-7140) 1-312-256-7140 8.00"DSDD w/WP(P/N1030) 212 206

DATA CARTRIDGES:
(Sold 10 to a carton only.)
(Add $ 5.00 shipping charges for cartridges.)
DC100(P/N1041) 12.62 1%.40
DC300XLP(P/N1042) 19.38 19.04
DC600A(P/N1043) 21.45 20.89

HOURS: 8AM -6PM Central Time, Monday-Friday
WE WILL MEET OR BEAT ANY NATIONALLY ADVERTISED PRICE
ON THE SAME PRODUCTS AND OUANTmES SUBJECYT TO THE
SAME TERMS AND CONDITIONS AS THE COMPETITIVE AD

DISK WORLD! Inc.
629 Green Bay Rd. * Wzlmene lllinois 60091

HOURS: 8AM -6PM Central Time, Monday-Friday
WE WILL MEET OR BEAT ANY NATIONALLY ADVERTISED PRICE
ON THE SAME PRODUCTS AND QUANTITIES SUBJECT TO THE
SAME TERMS AND CONDITIONS AS THE COMPETITIVE AD.
DISK WORLD!, Inc.
629 Green Bay Rd. + Wilmette, lllinois 60091

DISK
WORLD!

DISK WORLD!
Ordering & Shipping

Printer Ribbons

BASF
Qualimetric

t extraordinary prices!

DISkettes JL BUIk. InStrUCtlons Brand new ribbons, manufactured t
Ea. Ea. FOR FASTEST SERVICE, USE NO -COST MCI MAIL. Oiicicel | E SIoDONS, i;l‘“ a‘i ured 1o
72 Qty.150 D%‘y,150 Our address is DISKORDER. It's a FREE ,MCI MAIL nginal ~ Equipment anufacturer's
n =1 letter. No charge to you. (Situation permitting, we'll specifications, in housings. (Not re-inked
5-23 ?50? g == SBfSFDS D ship these orders in 24 hours or less.) or spools onlé.)
ave.a loLof money by buying SHIPPING: 525" & 3.50" DISKETTES-Add $ 3.00 LIFETIME WARRANTY!
QUALIMETRIC diskettes in bulk. Packed h f disk OTHER ITEMS:
in cartons of 150 diskettes with Tyvec per each 100 or fewer diskettes. : EPSON MX-70/80(P/N2500)
sleeves, User ID labels and write- Qty. Aqd shipping charges as shown in addition to other $ 2.70 ea. + .25 Shpna.
protect tabs. LIFETIME WARRANTY!  1504+: shipping charges. PAYMENT: VISA, MASTERCARD EPSON MX-100(P/N2501
5.25"SSDD(P/N3408) 72 and Prepaid orders accepted. COD ORDERS: Add )
5.25"DSDD(P/N3409) .83 $ 5.00 special handling charge. APO, FPO, AK, HI $ 4.08 ea. + .25 Shpng.
5.25"SSDD-96TPI N/A & PR ORDERS: Inciude shipping charges as shown Okidata Micro83(P/N2505)
g'gg"gggg:ﬁi’gg}mam w: and additional 5% of total order amount to cover PAL $1.37 ea. + .25 Shpng
3.50"SSDD-135TPI(P/N3411)  1.51°* and insurance 'We ship only to Unneq States Okidata MICf084(P/N2502)
3/50"DSDD-135TPI{P/N3413)  2.05% addresses, excep! as shown above. TAXES: llinois $2.98 ea. + .25 Shpng.
* Available in 250 piece cartons only. residents add 7% sales tax.
**Available in 200 piece cartons only. MINIMUM ORDER: §$ 35.00
9 . : FOR ORDERS ONLY INFORMATION
FOR ORDERS ONLY: o FOR ORDERS ONLY:  INFORMATION 1-800-621-6827 & INQUIRIES:
(In llinois: 1-312-256-7140)  1-312-256-7140 1-800-621- & INQUIRIES: (In mmo‘sj 3!2 256-7140) _ 1-312-256-7140
HOURS: 8AM -6PM Central Time. Monday-Frida (In llinois: 1-312-256-7140)  1-312-256-7140 HOURS: 8AM -6PM Central Time, Monday-Friday
2 . y- Yy HOURS: 8AM -6PM Central Time, Monda Frlday WE WILL MEET OR BEAT ANY NATIONALLY ADVERTISED PRICE
WE WILL MEET OR BEAT ANY NATIONALLY ADVERTISED PRICE WE WKL MEEY OFl DAY ABY RADORALLY abveniaad on ON THE SAME PRODUCTS AND QUANTITIES SUBJECT TO THE
ON THE SAME PRODUCTS AND QUANTITIES SUBJECT TO THE ON THE SAME PRODUCTS AND QUANTITIES SUBJECT 10 TNE SAME TERMS AND CONDITIONS AS THE COMPETITIVE AD.
SAME TERMS AND CONDITIONS AS THE COMPETITIVE AD. SAME TERMS AND EONDIYIONS AS THE COMPETITY DISK WOHLD' X
DISK WORLD!, Inc. K WORLD!, Inc. Y, Inc.
; 2y Rd. - Wilmette. lllinois 6009 629 Green Bay Rd. « Wilmette, lllinois 60091 629 Green Bay Rd. « Wilmette, lllinois 60091

Diskette
Storage Cases

Bulk Diskettes

£ AMARAY MEDIA-MATE 50:
lncred‘b'e Val ue i A revolution in disk storage.
. Every once in a while someone takes the simple and
i Qty. 50 makes it :eleganl This unit holds 50 5.25" diskettes, has
= - rooves for stacking, inside nipples to keep diskettes
DSDD 823535900 5 25 DQSIDD G ?rpom shppmg and several other leatures. e\le like it.
y- y- (P/N3013)
LIFETIME WARRANTY! 50+: $ 9.69 ea. + § 2.00 Shpng.
. B 5.25"SSDD(P/N3700) .60 DISK MINDER II:
. 5.25"DSDD(P/N3701) .69 Low-priced. but effective storage for 75 5.25" diskettes.
Multiples of 50 only! S 88 Smoked plasc 10p, beige boflom wilh inide dvders.
. . .25" - . (P/N2800
These are genuine 3M diskettes 5.25"DSDD-HD, ng%)ms) oo 7 $ 6.49 ea. + § 2.00 Shpng.
s . .50 (P/] 3 DISK MINDER 36:
as supplied to software duplicator 3.50"DSDD-135TPI(PIN3706) 273 As above, but holds 36 350" diskettes. (PIN2950)
accounts. LIFETIME WARRANTY. You've used these diskettes hundreds of times as copy- $ 6.49 ea. + $ 2.00 Shpng.
X gl protected originals on some of the most popular DISK CADDIES: S )
Tyvec sleeves included! Limited software packages. They're packed in palybags of 25 The original fip-up holder for 10 5.25" diskettes. Beige
. | with Polymer-impregnated sleeves userlD labels and (P/N2200) or Grey (P/N2201)
SUDPIIBS. SO aCt nOW-(P/N1 0041 ) reinforced hubs, write-protect tabs. _— R[)GéRs ONE$ Shpng. INFORMATION
: ON FOR ORDERS ONLY: INFORMATION
F?_HEDOO?B%E"RSSB%NLY I§F|?Jgﬂﬁq1|155; 1-800-621-6827 & INQUIRIES: 1-800-621-6827 NQUIRIES:
(In lWinois: 1-312-256-7140) 1-312-256-7140 (In linois: 1-312-256-7140) 1-312-256-7140 (In linois: 1-312-256-7140) . 312 256~ 71@0
HOURS: 8AM -6PM Central Time, Monday-Friday HOURS: 8AM -6PM Central Time, Monday-Friday HOURS: 8AM -6PM Central Time, Monday-Friday
WE WILL MEET OR BEAT ANY NATIOMALLY AvaRVIS(D PRICE WE WILL MEET OR BEAT ANY NATIONALLY ADVERTISED PRICE WE WILL MEET OR BEAT ANY NATIONALLY ADVERTISED PRICE
ON THE SAME PRODUCTS AND QUANTITIES SUBJECT TO THE ON THE SAME PRODUCTS AND QUANTITIES SUBJECT TO THE ON THE SAME PRODUCTS AND QUANTITIES SUBJECT TO THE
SAME TERMS AND CONDITIONS AS THE COMPETITIVE AD. SAME TERMS AND CONDITIONS AS THE COMPETITIVE AD. SAME TERMS AND CONDITIONS AS THE COMPETITIVE AD.
D!, Inc. DISK WORLD!, Inc. DISK WORLD!, Inc.
629 Green Bay Rd. * Wnlmene’, lllirois 60091 629 Green Bay Rd. - Wilmette, lllinois 60091 629 Green Bay Rd. » Wilmette, lllinois 60091
L/
» 7, » K L
WORLD ORLD WORLD
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DOS Services

CA L

Software
Integration

7000 =x¢®

Concurrency Windows

CLLD

Fast Access
to Programs

r S
DESQview
A unique software
program that enhances
the power, productivity
and versatility
of your PC.

DESQview is a multi-window integrator that's fast. Easy

to install. And easy to use.

DESQview runs as many as nine programs simultane-
ously, shows you the programs through windows, gets
programs to work for you in background, and works
equally well with keyboard or mouse. What's more, virtual
memory lets you switch between more programs than

will actually fit in memory.

You can transfer data between programs while a report
is printing or a database is sorting. Or simply refer to a
graph as you write a detailed analysis.

Best of all, since DESQview runs over 175 off-the-shelf
programs without modification, you can use its fast
switching and easy data transfer capabilities with the
programs you already know and love. Like Lotus 1-2-3,
dBASEIll, pfs:WRITE, and MultiMate, to name a few.

To fully appreciate all that DESQview can do, you're
invited to try DESQview on your desk. (You'll no doubt
appreciate the price: just $99.95). If you're not entirely
convinced that DESQview can do positive things for you
and your PC's productivity, send the program back to
us within 10 days for a full refund.

Lotus 1-2-3, MultiMate. dBASEIII. pfsWRITE are copynghts respectively of Lotus Develop-
ment Corp. MultiMate Corp, Ashton-Tate, and Software Publishing. DESQview is a trademark

of Quarterdeck Olfice Systems

DESQview requires an_IBM PC. XT. AT or compatible with either a monochrome or color
monitor. 512K memory is recommended. Graphics require a color graphics card and monitor

Data Transfer

Compatible with
more than 175
DOS Programs

TO ORDER, CALL OR SEND THE COUPON.

DESQview is available at better dealers nationwide. For

DESQ

() Yes. Rush me

Card #

Quarterdeck Office Systems
150 Pico Blvd., Santa Monica,
CA 90405

copies of DESQview at the
low price of $99.95 as soon as is humanly possible |
understand that if | am not completely satisfied, | may
return the program for a full refund.”
Shipping and handling $5.00. California residents please
add sales tax of $6.50. No C.O.D. or purchase orders.

OCheck O MasterCard [Visa Amount$

Name

Expires

the dealer nearest you or to place a credit card order call:

1-800-845-6621.

In California call; 1-213-392-9851.

*$9995

Company Name

Address

City
Phone

State

Zip

Signature

Proof of purchase required

Circle 945 on reader service card

*Less postage and handling Program & documentation must be returned
within 10 days of receipt in original packing with registration card unused
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The Billion Dollar Club. An elite group that handles the biggest
projects in the world.
Last year, according to Engineering News-Record, only 24 companies
made it.
23 of them use Primavera Project Planner.
Primavera offers the capability to handle projects with up to 10,000
activities. Coupled with the flexibility provided by features like 20
_ activity codes per project, choice of I-J or precedence formats,
interactive and batch modes for data entry. resource leveling, even
on-screen bar charts and histograms.

Not to mention our extensive reporting functions that help you create
exception reports. summary reports or selective focus reports at any
level of detail.

Send for our $35 demo and see for yourself.

We're helping 23 top companies manage their projects more effectively.
Isn’t it time we did the same for you?

Project management software
that works as hard as you do.

PRIMAVERA SYSTEMS, INC.

Suite 925 » Two Bala Plaza » Bala Cynwyd. PA 19004 ¢ (215)667-8600 » Telex: 910997 0484

. Primavera project management software: ;
Primavera Project Planner o Finest Hour (hourly scheduling and multiple calendars)
Primavision (optional plotter graphics) e Available for MS-DOS and VAX environments

Source: ENR Construction Economics Dept.. Engineering News-Record. Issue Date: April 18, 1985.

Circle 148 on reader service card

EMULATE HP TERMINALS
WITH YOUR IBM PC

Now your IBM Personal Computer can
be used as a Hewlett-Packard 26 XX family
terminal. Instead of just a terminal, you'll
have a general purpose microcomputer.
VDTE 2.1 is the powerful, easy to use
terminal emulation program that pro-
vides the features you need!

HP2624, HP2648 and DEC VT52 modes

OTHER BRANDS AS LOW AS $.54

Block/t 1 de
BULK DISKETTES-QUANTITIES B
OF 500 W“h TYVEK SLEEVES Subset of HP2648 vector graphics

Supports both senal ports simultaneously
RI BBONS (A" ands) Fourteen pages of off-screen scrolling memory
EPSON MX 70/80 $4.20 Ten speeds include 300, 1200 and 9600 baud

Pricas based on quantities 0' 48 ASCII file transfer between PC and host

Price: $200. Visa and MasturCard welcome

C.0.D. c.0.n. Inner Loop Software

[£5800-222-0490= ——— 5456 McConnell, Ste 120

201-462-7628 in N.J. Loop Los Angeles, CA 90066

(213)822-2800
MEGRSOt P OB i oras | = _
Circle 624 on reader service card

The Help Screen

any DOS command, its own syn-
tactical restrictions. BACKUP’s
first parameter lets you choose a
specific directory and/or file (or
group of files, using the global file
name characters ? and *) from the
drive to be backed up; the com-
mand’s second parameter simply
notes the drive destined to contain
the backup files. Because BACKUP
keeps track of the directory of
each backup file, backing up files
into a particular directory on the
target disk is unnecessary.

Monitoring the Compaq Portable
Q. I use my Compaq Portable
286 chiefly for property manage-
ment; while working in my office,
I attach an external RGB monitor
to the unit. I'd like to configure
my AUTOEXEC.BAT file to ask
whether the external monitor
should be in use. For a yes (or Y)
answer, 1 want the batch file to ac-
tivate the color monitor, just as
though I'd pressed <Ctrl>-
<Alt>-<. Can this be done, or
must the keyboard be used to call
the external color monitor?

Don Keller

Los Angeles, California

A. The MODE command of
Compaq DOS features an optional
parameter to enable or disable an
external monitor attached to a
Compaq machine. To activate the
external monitor for 80 columns
and color, the AUTOEXEC.BAT
file should execute the command
MODE CO80,E. The command
MODE 80,1 will disable the exter-
nal monitor and return the unit’s
own monitor to its usual high-
resolution, 80-column text display.

(continues)

June 1986












The Help Screen

QUERY.COM (*.*, PCW, April
1986) permits you to modify your
AUTOEXEC.BAT file to ask
whether an external monitor
should be activated. Then the
batch file conditional IF ERROR-
LEVEL can determine whether to
execute the command MODE
COB80,E. Insert the following two
lines into your batch file.

QUERY Activate external moni-

tor? @NY

IF ERRORLEVEL 2 MODE

CO80,E

Be sure that both the N and the
Y at the end of the QUERY com-
mand are uppercase and that the
N occurs before the Y. Also, note

that QUERY.COM and the
Compaq DOS MODE.COM com-
mands are external—both files
must be available (either in the
current directory, or in a directory
specified by the latest PATH com-
mand) when called by the batch
file.

Incidentally, the volume of the
key click, which is usually in-
creased with repeated presses of
<Ctrl>-<Alt>-<GrayPlus> and
decreased by repeatedly pressing
<Ctrl>-<Alt>-<GrayMinus>,
can also be set with the Compaq
DOS MODE command. The syn-
tax is MODE CLICK =#, where n
is a number from 0 to 127. The
key click is off for #=0 and be-
comes louder as # is increased.

Overlays From a Hard Disk

Q. I faithfully keyed in the files
shown in “The Single-Button
Menu” [PCW, Vol. 2, No. 11] to
implement the menu system de-
scribed in that article. It displays a
menu of my PC applications, any
of which I can then select and run
by pressing one key. When I read
“Serving Up DOS” [PCW, Febru-
ary 1986], I was reminded that al-
though my menu system works,
one application uses overlay files.
It requires that I place that pro-
gram’s disk in drive A:, even
though the overlay files reside on

(continues)

A full featured business
forecasting system that lets Lotus 1-2-3
Release 2 users think about the future instead of worrying
about their software.

Release 2 provides the horsepower
E We make it work for you.

Operates entirely within Lotus. Effortlessly forecast data from
any 1-2-3 or Symphony worksheet.

Regression with 10 independent variables. Seasonal
analysis and adjustments. Smoothing. Linear & non-linear
trends. Decomposition. Complete diagnostics.

Completely menu-driven. Full graphics, modeling, and data
management for fast, professional forecasting.

1,2,3 FORECAST! ....... $89.%° ppd. usa
Lotus 1-2-3 Release 2 Required

1,2, FORECAST!

,/‘ Business
Forecasting
Enhancements
for Lotus 1-2-3%

P.O. Box 12582 AM
Salem, OR 97309 _ J
(503) 585-8314 7

Lotus 1-2-3 and Symphony are tr of Lotus D pment C ion

The right connection
at the right price!
Introducing the $52.95*
Parallel A-B Switch Box

N2 Products’ A-B Data Switch Box lets you switch between two
peripheral devices and one computer or two computers and one
peripheral.

B All 36 lines switched

W High quality 36 pin Cen-
tronics female connectors
with gold plated pins

B Two position high
reliability rotary switch

B Color and Style com-
plements most personal
computers

B Packaged in distinctive
retail box

B One yecar warranty

RS-232 A-B Switch Box is
also available for $46.95*

Distributor and Dealer
inquiries invited

N? Products also manufac-
tures a complete line of
molded interface cables for
the Macintosh!" 1IC®%, IBM
PC®, Hayes Transet 1000™
and custom applications.

mpRODUCIS, INC.

2401 Qume Dr.
San Jose, CA 95131
408 434-6488

619 243-3632
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The Help Screen

my hard disk, drive C:. How can 1
can require that application to ac-
cess its overlays from drive C:?
Nathan Pelner
Los Angeles, California

A. You can instruct DOS to look
to drive C: when an application
requests an overlay file from drive
A:. You should note, however, that
you must temporarily relinquish
use of drive A: while running that
application.

Scan your menu system’s batch
file for the command that calls the
application. Insert the command
ASSIGN A=C before the application
call and the command ASSIGN
after the application call. Be cer-

tain that the DOS command AS-
SIGN resides in the same directory
as the application, or in a direc-
tory listed in the last PATH com-
mand, and your menu system will
be ready for action.

RUN BASIC Programs

From DOS

Jim Palmer, a reader from Clarks-
ville, Tennessee, offers a better so-
lution to Duane Hansel’s problem
(“DOS to BASIC Application—
Directly,” The Help Screen, PCW,
March 1986). Mr. Hansel sought a
means of simplifying BASIC pro-
gram operation so the inex-
perienced PC user could run a

preter and then load and run a
particular BASIC program. Mr.
Palmer suggests that the published
solution (which entailed creating a
separate batch file for each BASIC
program) is “a hassle.” as well as a
waste of disk space.

His suggestion requires just a
single batch file, called RUN.BAT.
Users need only know to place the
program disk in drive B:, insert
the disk containing BASIC and
RUN.BAT in drive A:, and type
A:RUN progname, where prog-
name is the name of the desired
BASIC program in drive B:. If

(continues)

BASIC program without having to
learn how to load the BASIC inter-

PERSONAL COMPUTER
COMPATIBLE OPTION CARD BRACKETS

AccountMate

Easy, Effective, Flexible dBase 1l Software
for all your accounting needs.

AccountMate+ Clipper

“One of the best dBase accounting packages available.”
“The program is so well organized and well designed
that it is almost possible to run the system without
the documentation.”
Paul Christiansen
Data Based Advisor
“I recommend AccountMate to all my clients. It is an
excellent dBase Il package.”
Dan Du Port
Systems Consultant
Little Systems
Now you can sample AccountMate
programs for yourself for only $25.00.

Free Source Code.

Multi-User
dBASE Il Plus'™v Version

Now Avallaple'

Call For Deta

Globe Manufacturing Sales, Inc. monufactures a complete line of 1/0 card

Now Available for UNIX PC. brackets fo fit all slots in the Personal Computers. No tooling purchase is
required on standard brackets. Standard finish is Nickel Plate and other fin-
ishes are available upon request. We would be glad 1o quote your special
Integrated Accounting Software brackets . . . just send us a skefch or sample for o promp! quolation.
- Hoping we can serve you in the near future.
v
fessunte i = &)urceMate Catalog of Stock brackets available upon request
Payroll / State Tax Program 495 X
Time & Bilhing 295 For quotation Call Toll Free 1-800-CARD-BKT
INFORMATION SYSTEMS, INC
et .
800-762-7788./ 800-226-8896 i
800-62-7788 /60022608 Globe Manufacturing Sales, inc.

1159 U.S. ROUTE 22, MOUNTAINSIDE, NEW JERSEY 07092

20 SUNNYSIDE AVE. MILL VALLEY, CA %4941(415) 381-1011
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RUN is entered without a pro-
gram name, RUN.BAT will dis-
play a list of the BASIC programs
in drive B:.

To create RUN.BAT on the de-
fault drive, bring up DOS and
type the following, pressing
< Enter > at the end of each line:

COPY CON RUN.BAT

ECHO OFF

CLS

A:

IF x==%1x GOTO NONAME

BASIC B:%!1

GOTO END

:NONAME

ECHO BASIC programs in drive B: are

Then press function key <F6>
and <Enter> to save the batch file
on the disk in the default drive.

Lightning Enlightenment

Ray Hawley, operations manager
at H & M Telecommunications,
offers advice to readers concerned
about high voltage entering their
computer systems via telephone
lines and modems (see “Phone
Line Lightning Arrestors,” The
Help Screen, PCW, January 1986).
Mr. Hawley’s company sells an in-
duction neutralizing transformer
that does not have a delay limita-
tion or a voltage threshold that

must be exceeded before the de-

vice will operate. This device uses
the induction property of chang-
ing voltage to counter voltage
spikes like those produced by
lightning. For more information,
contact the company at P.O. Box
10, Kenansville, FL. 32739, or call
305/436-1360.

Do you have any questions con-

cerning the IBM PC or compati-
| les? Send them to The Help

Screen, PC World, 555 De Haro
“ St., San Francisco, CA 94107, or
| electronically to CompuServe

DIR B:* BAS/W/P
:END

WORD PROCESSING
TRAINING GUIDE for
IBM-PC and TRS-80

Become an expert in the advanced word processing
techniques in just a few hours. Develop skills that can
be applied to any of the best selling word processors,

no matter which system you decide to buy. Includes
program disk so you learn quickly by doing. The train-
ing guide and training program disk (a $50.00 value)
will be sent to you absolutely free, with no obligation,
upon receipt of this filled out coupon. Offer good for
a limited time.

O N O N N B N S S .

*(Computer names are tradenames and/or trademarks of their respective
manufacturers.) I

N SN BN NS BN B NN B BN B B B B .
Circle 211 on reader service card
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I LeScript Word Processing Systems .
P.O. Box 361136, Melbourne, FL 32936
| (or call 1-305-259-9397) ]
l Type of computer system: l
O IBM-PC/XT/AT/PC jr O TANDY-1000
| G TANDY-2000 O TRS-80 1/3/4/4P |
I O TANDY-1200 O TRS-80 2/12/16 l
|
Name l
| ]
l Address i l
| |
City State Zip
| |
I Telephone |
|
-

. 74055,412 or The Source
| STE90S. &

STATS-27
= $149

eEASY ACCESS TO DATA FROM SPREADSHEET
FILES (1-2-3, SYMPHONY, ETC.)

eA POWERFUL TOOL FOR DATA ANALYSIS AND
FORECASTING

eEasy to use, no commands to memorize (menu driven)
eSuper-fast (8087 support)

eCan be used as a stand-alone, full-featured statistical
package (comes with its own Data Editor for entering/
editing of data); can process data from many spread-
sheet programs and data bases

sDescriptive statistics, t-tests, Correlations (including
“economically” formatted matrices), Crosstabulations,
Comparisons of Distributions, Significance Tests,
Powerful General Multiple Regression module (up to
50 predictors, Durbin-Watson statistic, autocorrelation
of residuals, forecasting subprogram, and more),
Flexible General Analysis of Variance/Covariance
module (up to five factors, repeated measures, unequal
n, contrasts, and more), 10 Nonparametric Statistics,
Bargraphs, Scatterplots, and much more

eRequires IBM-PC (or compatible), two disk drives, 256k
(plus $5.00 shipping and handling) to:
=
(the developers of STATFAST)
2832 East 10th Street, Suite 4, Tulsa, OK 74104, (918) 583-4149

To order send check or money order for $149
J ™
11\ StatSoft
Lotus 1-2-3 1s a registered trademark of Lotus Development Corp
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look identical to the ones already
installed, so it’s easy to locate the
parts to be replaced.

Unplug the printer from the
wall and from the computer. Lift
the cover until it’s upright and pull
it straight up to take it off. Re-
move any paper present. Turn the
printer upside down and unscrew
the four screws located in the
wells at each corner. Then turn
the entire printer right side up,
taking care not to lose the screws
as they fall out of the wells. Reach
inside near the right front and
grasp the group of multicolor
wires. Pull them gently to the left
to disconnect their connector
from the control panel circuitry
underneath the printer’s buttons.
Pull off the paper-feed knob and,
lifting the left side of the shell,
gently flip the shell to the right,
over the knob shaft, to remove it.

Remove the two mounting
screws and the multiwire connec-
tor from the small circuit board
located in the right rear next to
the printer’s parallel port. Lifting
straight up, unplug the small
board from the main board and
set it aside. Next, unplug the two
power connectors at the right rear
and the ground connector at the
right of the parallel port from the
main board. Slip off any plastic
spacers covering the plastic shafts
that protrude through the circuit
board and remove the screws that
hold the board in place; one is
near the center of the board, and
the others are in a small metal
plate on the right that connects
the board to the bottom of the
printer. The main board will still
have several wires connected to it
but, holding the three plastic clips
(two at the rear, one at the left)
away from the edges of the board,

you can remove it with care and
work on it next to the printer.

With the main board out, locate
the old crystals, one at the front
left and the other on the left

(they’re stamped either “6000” or
“6MHz"), and use a soldering iron
to remove them and attach the re-
placements. If you don’t want to
solder on the main board, you can
cut the old crystals off and solder
the new crystals onto the old
leads.

Mike Schaefer

Missoula, Montana

Editor’s note: This upgrade works
because the circuits used in newer
printers can operate at speeds in
excess of the original design speci-
fications. Older printers, however,
may not be able to handle the in-
creased speed, so hang on to the
old crystals until you are certain.
Crystals are easily damaged by
heat—be careful when soldering.
Use needle-nose pliers to grip the
lead between the case and the sol-
dering iron, or better still, install
sockets for the crystals—this makes
replacing them easier if your
printer can’t handle the faster
crystals.

Tandy Trouble
In using my Tandy 1000 computer
and an Epson LX-80 printer, I dis-
covered that in some situations the
printer will double-space, even if
the appropriate printer switch is
set to prevent automatic linefeeds.
The computer is supplied with a
utility program called LF.COM
that partially resolves the problem.

(continues)
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Ability 299.95
Ancient Art of War 26.00
Addition Magician 24.95
Algeblaster 34.95
Algebra i thru IV ea. 26.95
Alphabet Zoo 18.95
Amazon 27.48
Archon | or Il 2245
ASC Il Express 132.95
Bank Street Writer 46.50
Baron 29.50
Basic Compiler 279.95
Basic Interpreter 24495
Boston Com. Diet 55.95
8Pl Acc. Payable 41495

Acc. Receivable 41485

General Ledger 41495

Inventory Control ~ 534.95

Job Cost 554.95

Payroll 414.95

Time Accounting  554.95
Champ. Load Run 23.95
Chart Master 245.00
Chess 4400
CiP 204.95

lip Art Vol 1 16.25
Clout 118.00
Cobel Compiler 469.95
Computer SAT 51.95
Computer GRE 62.95
Copy Il PC 18.50
Cornerstone 235.00
Crosstalk 82.00
Cut & Paste 23.69
Cutthroats 2395
Data Base Manager  139.95
Database Mgr. Il 184.95
dBase Il CALL
dBase lll - 369.95
Deadline 28.69
Deadline Manager 104.95
dGraph Il 138.00
Diagrammaster 225.00
Disk Drive Analyzer 21.95
Dollars & Sense 104.95
Dow Jones Con. 3495

inv. Evaluator 99.00

Market Analyzer 210.00

Market Manager 140.00

Prospect Organizer 235.00

Sales Organizer 235.00

Spreadsheet Link  140.00
Dr. Halo 38.95
Dr. Halo I 74.95
Dutill 48.50
Early Games 19.95
Easy 97.50
Easy as ABC 27.95
Einstein Writer 118.85
Efectric Disk 214.95

Enable 489.95
Enchanter 23.95
Esp Statistics 554.95
Executive Org 69.96
Executive Suite 27.95
Executive Writer 48.95
F-15 Strike Eagle 21.00
Family Roots 149.95
Financial Ckbk 31.95
Flashcalc 89.95
Flight Simulator 29.00
Fontrix 1.5 84.95
Fonlpaks 1 thru 13 ea. 13.00
Fortran Compiler 244.95
Fraction Factory 20.95
Framework Il 369.95
Freestyle Word Proc. 206.95
Gato 23.69
Gem Draw 99.95
Gem Desktop 29.95
Get Organized 7495
Ghostbusters 27.95
Goren Bridge 51.95
Graphics Magician 3495
GRE (Harcourt Brace) 45.00
Harvard Proj. Man 199.95
Total Proj. Man 259.95
Hitchhiker's Guide 23.95
Homeword 4695
Infidel 27.95
In House Accountant 119.95
Inv. Strategist 206.95
Jet 32.75
Key Il Manager 1-2-3  69.95
KeyWorks 49.95
Kids of Keys 17.95
Kid Wniter 21.89
Kindercomp 17.95
King’'s Quest Il 28.00
Knowledgeman 1.7 239.95
Knowledgeman 2.0 319.95
Locksmith 64.95
Load Runner 21.00
Lotus CALL
Magic Spells 22.95

Managing Your Money 104.95

Mask Parade 27.95
Mastering the SAT 69.95
Maslerpiece 84.00
Maslerpiece Plus 113.00
Mastertype 22.50
Math Blaster 28.00
Micro Cookbook 25.95
Micro Lg. Baseball 24.00
Micro Lg. Team Disk  13.95
Microsaft Access 164.95
C Compiler 343.95
Chart 2.0 299.95
Off. Wniter/Speller  248.95
Project 249.95
Word 239.95
Windows 69.96

Millionaire

Mind Forever Voyag.

Mind Over Minors

Mind Prober

Most Amazing Thing

Multimate 3.3
Advanlage
Executive

Multiplan MS/DOS

Murder by the Doz

Murder on Zinderneu!

Music Construction

Net Worth

Newsroom

N.Y. Times Crossword

Norton Utilities

Nutshell

Qne-On-One

Paperback Wriler

Perry Mason

Personal Accountant

PFS: Access

PFS: File

PFS: First Success

PFS: Graph

PFS: Plan

PFS: Proo!

PFS: Report

PFS: Write

Piece of Cake Math

Pinball Construction

Planetfall

Praticalc lii

Print Master

Print Master Clip Art

Print Shop

Print Shop Gr. 1

Print Shop Retill

Probase

Prokey 4.0

Quick Basic

QuickCode 1-2-3

QuickCode [ll

Quicken

Quick Report

Qwiknet 2.5 500

R:Base 4000

R:Base 5000

Reader Rabbit

Ready!

Reflex

Remote

Rendez. w/Rama

Report Card

Ret. System 4-1-1

Samma -

Sargon Il

Sat (Harcourt Brace)

Sat (Barron's)

Seastalker

Select Write WP 101

Seven Cilies of Gold

Sidekick protected

Sidekick n/protected

Sideways

29.50
30.95
41.95
26.00
22.95
229.95
279.95
249.95
119.95
21.99
23.95
2499
57.00
30.50
11.50
55.95
48.00
2545
27.95
27.95
62.95
59.95
82.50
229.95
82.50
82.50
59.95
82.50
82.50
21.95
2399
2369
69.95
41.95
27.95
36.95
22.95
13.95
24495
69.95
69.95
99.95
138.00
51.95
138.00
549.95
289.95
339.95
2595
49.95
56.95
92.00
27.49
33.00
104.95
369.95
29.95
45.00
53.00
23.95
69.95
2545
29.00
4400
3495

SILICON EXPRESS

5955 E. Main St.

Columbus, Ohio 43213
1-614-868-6868

Sideways Ver 3 48.95
Signmaster 160.00
Snooper Trps 1or2  22.95
Solo Flight 24.95
Songwriter 2389
Sorcerer 27.95
Speed Reader Il 38.00
Speedkey 104.95
Spellagraph 21.95
Spellbreaker 34.95
Spellicopter 23.99
Spell It 28.00
Squire 29.50
Starcross 28.69
State of the Art
Acc. Payable 369.95
Acc. Receivable 369.95
Bookkeeper 334.95
Budget & Financial 334.95
General Ledger 369.95
Inventory Control 369,95
Payroll 369.95
Pro Time Billing 534.95
Sales Invoicing 334.95
Story Machine 17.95
Story Maker 2495
SuperCalc 3 239.95
Superkey 3550
Superkey/Sidek Combo 67.95
Suspect 26.69
Suspended 29.95
Sympheny CALL
Think Tank 99.95
Tigers in the Snow 27.95
Time Is Money 69.95
Transporter 143.00
Transylvania 24.95
Travelling Sidekick 36.95
True Basic 84.00
Turbo Database Tibx. 38.95

Turbo Gameworks 37.50
Turbo Lighting 54.50
Turbo Pascal 3.0 36.25
Turbo Pascal 8087 55.00
Turbo Pascal BCO 55.00
Turbo Pas. 8087,8CD  65.50
Turbo Tutor 19.00
Tycoon 29.50
Typelaces 87.95
Typing Tutor Il 23.00
Ultima 11l 35.95
Versaform XL 69.95
Visible 8088 49.95
Volkswriter Deluxe 3 141.50
V.P. Planner 68.95
Websters Spell Checker 41.95
Windows 69.95
Will Writer 31.95
Wishbringer 27.95
Witness 2395
Wizardry 36.00
Work Attack 28.00
Word Perfect 219.95
Wordstar 214.95
Wordstar 2000 233.00
Wordstar 2000 7750
Wordstar Prof 233.50
Writing Business Plan  34.95
Zerodisk 69.95
Zork | 25.95
Zork I or LIl 25.95
HARDWARE

Accelerator Board 679.95

Captain Board (384K) 229.00

Compuserve Slarter
Copy Il Option Bd

Datacase
Disk Notcher
Flip-n-File
Gamecard Ill

21.95
74.00
8.99
8.95
10.95
3295

Hercules Color Card  189.95
Graphics Pak 534.95
Graphics Card 389.95

Kralt Joystick 29.95

Koala Pad 114.95

Lemon 31.85

Lime 48.95

Mach Il IIE Joyslick ~ 33.95

Maestro Bd.-2.5 MEG  449.95

Paradise Color Card  164.95

PC Saver 3495

Peach 41.95

Prometheus 12008 289.95

Smartmodem 300 232.95

Smartmodem 1200  3299.95

Smartmodem 12008 429.95

Smartmodem 2400  699.95

System Card (16K)  299.95

System Card (256K)  474.95

Zoom 12008 279.00

PRINTERS

Star $G-10 219.00

Star §G-15 394.99

Star §0-10 344.99

Star S0-15 47499

Star SR-10 494,99

Star SR-15 594.99

Star Powertype 34485

Printer Stand CALL

Okidata 192P 399.95

Qkidata 193P 559.95

Daisywriter 2000 88495

Juki 6100 42495

Colored printer tbns ~ CALL

Color Paper Pack 13.95

MONITORS

Amdek Video 310A  143.00

Amdek Color 500 339.95

Amdek Color 600 414.95

Amdek Color 710 579.95

Amdek Color 722 635.95

Amdek Video 300G 127.95

Amdek Video 300A  137.95

NAME
ADDRESS _

ciry

YOUR ORDER FORM

SILICON EXPRESS

CHARGE CARD #

5955 E. Main Street

Columbus, Ohio 43213

STATE

Z2IP

_ Exp. Date

IR

QTy

DESCRIPTION

PRICE

Phone No

Computer Type

SHIPPING

TOTAL
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HOWTO
TURN YOUR
IBM PC
INTOA
BANKER.

Here's how to make the
investment in your IBM PC
really pay off.

With SPECTRUM?™ the
electronic home banking
and information system
from The Chase Manhattan
Bank, N.A. Teamed up with
your PC, SPECTRUM is your
direct link to Chase. And the
start of a better way to
manage your money and
your time.

A push of a button lets
you pay bills electronically,
anywhere; transfer funds;
keep records; and more.
Even get vital financial infor-
mation and trade stocks™ at
discount rates.

Right at home, anytime-
with complete security.

All, including electronic mail,
starting at just $5 a month.
And, with 2 months free for
new subscribers, now's an
even better time to get con-
trol of your finances. Call
today for your free demo
diskette.

CALL TOLL FREE
1-800-522-7766

“ CHASE
-

© 1986 The Chase Manhattan Bank, N A /Member FODIC
1BM PC 15 a trademark of International Business Machines Corp
*Stocks are traded through Rose & Company Investment Brokers, Inc.,
a Chase affilate/Member NYSE and SIPC

After you run the program, the
printer will print single-spaced
text. However, specifying bold or
underlined text with a word pro-
cessor such as IBM Writing As-
sistant sends a carriage return to
the printer, followed by the
boldface characters or character
underlines. LF.COM is useless in
this situation because it merely
strips out linefeed characters sent
to the printer (even in graphics
mode, which causes still more
trouble). Since the printer ad-
vances the platen one line when it
receives the carriage return,
boldface characters and underlin-
ing end up on a separate line.

The problem is caused by the
grounding of pin number 14 of the
printer’s interface, which overrides
the setting of the internal Auto-LF
switch. When this pin is
grounded, the printer advances
one line upon receipt of a carriage
return character. Simply putting a
piece of tape over pin 14 or dis-
connecting it completely elimi-
nates the problem as well as the
need to use LF.COM.

Doug Burger

Athens, Georgia

Editor’s note: This fix can be used
to override the Auto-LF setting on
many other printers.

BASIC Unprotect

I have written many BASIC pro-
grams and, after saving them in
both protected and unprotected
formats (as the manual advises),
lost the unprotected versions.
After this happened for the nth
time | decided to look into un-
protecting protected files.

-e 100 ff 1a < Enter >

-n unprot.bas < Enter >
-rcx < Enter >

CX 0000

:2 <Enter >

-w < Enter >

Writing 0002 bytes
-q <Enter>

UNPROTECTION: Use these
commands with DEBUG.COM
to remove the protection status
from BASIC programs.

The solution | devised is a 2-
byte BASIC “program™ called UN-
PROT.BAS. Because of its brevity,
loading UNPROT.BAS resets the
flag that indicates a program’s
protection status without over-
writing the program already in
memory. UNPROT.BAS also
works with programs that have
been accidentally erased by the
NEW command.

Follow these steps to create
UNPROT.BAS. First, insert
a disk containing a copy of DE-
BUG.COM from the DOS Supple-
mentary Programs disk and type
DEBUG <Enter >. When DEBUG’s
hyphen prompt appears, type the
text shown bold in UNPROTEC-
TION. To use UNPROT.BAS,
load the protected program first,
then load UNPROT.BAS, and
presto! Your masterpiece is ready
to be listed, edited, and saved.

Matthew Lucas

Address unavailable

(continues)
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Graphics to Go

My AT&T PC 6300 has a special
high-resolution screen mode of
640 by 400 pixels, twice the num-
ber possible with the IBM Color/
Graphics Adapter. Unfortunately,
the normal <Shift>-<PrtSc> fea-
ture cannot print these high-reso-
lution screens, which limits their
usefulness.

Recently I discovered a utility
program called Grafplus from
Jewell Technologies. Once loaded
into memory, this program inter-
cepts the print screen command
and sends the 6300°s 400-line
screen image to any of a variety of
printers (including the HP Laser-
Jet). It can print horizontally or
vertically in different sizes as well

as in color, if your printer sup-
ports it.

James Stubchaer

Santa Barbara, California

Editor’s note: Many programs of-
fer graphics-printing capability for
a variety of printers, but unlike
IBM’s GRAPHICS.COM, few are
memory resident. Nevertheless, if
you have a special graphics
adapter and would like to print
graphics screens, the products and
companies listed here all support a
wide array of devices. Contact the
manufacturers directly for specific
information.

Dr. Halo
| Media Cybernetics, Inc.
7050 Carroll Ave.

| Takoma Park, MD 20912
301/270-0240
| List price: $99.95

Grafplus

Jewell Technologies

4302 S.W. Alaska St. #207
Seattle, WA 98116

| 206/937-1081
List price: $49.95

‘] Grafix Partner
Brightbill-Roberts and Company,

Lid.

120 E. Washington St. #421
Syracuse, NY 13202

| 315/474-3400
List price: $149

(contintues)

Forecasting and Statistical Analysis

StatPac”

the proven statistical analysis package

The standard for business and industry
for over six years. Comprehensive and
easy to use. StatPacis a full-featured
statistical package for professional
researchers.

StatPac Gold"

our top-of-the-line statistics package

An enhanced version of StatPac
featuring windows, graphics, and
command programming language.
StatPac Gold is the most advanced
statistical package available.

Forecast Plus”

a time-series analysis forecasting tool

A combination of data management,
exploratory graphics, and over a dozen
forecasting techniques, make Forecast
Plus the most powerful time-series
package available. It works fast,
accurately and automatically.

Goodness-of-Fit"

a reqgression package for
model building

A full-featured regression package for
professional researchers. Command
driven with versatile programming
language.

(612) 866-9022

Call for complete information: 1-800-328-4907
WALONICK ASSOCIATES

6500 Nicollet Ave. S., Minneapolis, MN 55423

W

WORDPERFECT.
MADE EASY
WITH

PERFECT
TEACHIER

(Now available for the 4.1 Version of WordPerfect)

How do you perfect upon WordPerfect?
You make it easier to learn.

That's what CMS/DATA Corporation has done
with Perfect Teacher—a complete and comprehensive
video training program for WordPerfect users.
Perfect Teacher is now available for Version 4.1,
All of the above versions can be ordered in Beta,
VHS, and U-matic formars
To find out more about Perfect Teacher
please write or call

187 Office Plaza - Tallahassee, F1. 32301 . (904) 878-5155

Circle 412 on reader service card

Circle 135 on reader service card
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2 Mb EMS RAM / CLOCK
FOR IBM PC/XT & COMPATIBLE
WITH LIFETIME WARRANTY g

FEATURES —

o Supports Lotus/intel/Microsolt
Expanded Memory Specilications
(EMS)

o Useserther 64K or 256K DRAM chips

o User uppradabie

Can hil system memory to 640K

altlowing remasmeng memary 10 be used

tor EMS

Includes Clock!Calendar lunction

EMS memary manager soltware

nchuded

EMS compatible RAM Disk software

ncheed

o EMS compandie Pnnt Spooler soft
ware inchuced

$199.00 W/64K OF RAM

The Apparat 2 MB Expaned Memary /Clack B
system memary 10 the marmum BAOK an
remory The expanded memory manager

e¢Nashua.

Diskettes

@

.

5" DS/DD with hub ring and sleeve,
factory warranteed, packaged in 50's.
Shipping Extra. Quantity 50, 85¢ each.

- Imigit Chorus Data Systems, Inc.
P.O. Box 370
¢ 6 Continental Blvd.

Merrimack, NH 03054
603/424-2900

The same

low price

our volume

copying each

nded Memaory Spec
ows you 10 Sulomaticalty iIntaie the date and hme on each Sy P customers pa ,‘I 3 ) . a0 ¢ p
ADDITIONAL PRODUCTS — 7 g0 015k UPGRADE pay Quy. Il List price: $250
o CLOCK/CALENDAR CARD o SHOATSLOTPAR/SERCARD FOR
o 28 pu PPC AT "
o gy e ] 3808 5o CARD FORPRE We sell 3%" & 5%" disks—all

ADD-ON DISK DRIVES

AT RAM CARD types, major brands. Call toll free:
EXTERNAL HARD DISK

INTERNAL HARD DISK él&rf[‘;eo gh 1-800-321-4668
AApporotlnc_ in Colorado, 303-234-0871

4401 South Tamarac Parkway — Denver, Colorado 80237 VISA, MASTERC‘RD' OR COD ACCEPTED

(303) 741-1778 — TOLL FREE 800/525-7674 1315'F Nelson St.
Denver, CO 80215

256X RAM CARD
512% RAM CARD

PC Paint

Mouse Systems

2336H Walsh Ave.
Santa Clara, CA 95051
408/988-0211

List price: $99

R
ces s

Circle 10 on reader service card

PC Paintbrush
ZSoft Corp.

Covrulover:

MANAGE IT WITH hBUDGET™

New generation of personal, home and
small business accounting software.
Better than others! Lower cost! Makes
your accounting chores a breeze!

Now prints checks in any format!

1950 Spectrum Circle #A-495
Marietta, GA 30067
404/980-1950

| List price: $139

For [BM PC and compatibles
ASK US FOR MORE INFORMATION
$ 19 demo packasge-FULL PUNCTION, limited
data storage sufficient for approx.

COVER YOUR INVESTMENT
DUST COVERS

g IBM PC, XT or AT Keyboard 7.95 . ;

T i s T 1BM PC. XT or AT CPU with Monitors 16,95 Perfect Typing

purchase of: IBM PC, XT or AT CPU/Monitor/Keyboard 21.95 As b as I like WordPerfoct. its
D e asiagn: {8 progoa diak, IBM PC JR CPU/Monitor/Keyboard 18.95 s much as [ like WordPerfect, its

"print your own" manual on disk) 1BM PRO Printer 15.95 encodi F“eosf e > renders
$ 155 full package (5 program disks, elegant o DISK WALLETS ) 1coding or soft returns  renders

[BM style manual with slip case, phone 5 1/4"" Disk for 10 Disks 15.95 % < >

support, free upgrades 5 1/4" Disk for 6 Disks 12,95 the DOS command TYPE useless

Phone orders, M.CARD/VISA, checks, add $3 shipping
and handling, Wisconsin residents add 5% sales tax

OAK PARK SOFTWARE Inc.
PO Box 710 Milwaukee WI 53201-0710

Anti-Static-Ditferent Colors
Other 1BM Products Available  Cad lor Free Catalogue

o i
m FLORIDA ORDER LINE

for displaying a WordPerfect text
file. Consequently, cleaning old

(414) 797-7911 R S files off the disk means running
= F CompuCover Service " —
Circle 391 on reader service card P.0." Box 310 Dept. PC (904) 243-5793 the word processor whenever |

Mary Esther, FL 32569 Telex 469783

need to look at a file to determine
whether it should be deleted. This
motivated me to create the pro-
gram WPTYPE.COM, which dis-
plays the contents of a WordPer-

Circle 416 on reader service card

ICS PROMPT DELIVERY!

SAME DAY SHIPPING (USUALLY)
GUANTITY ONE PRICES SHOWN

OUTSIDE OKLAHOMA: NO SALES TAX

WPTYPE.COM, load BASIC,
type in the X-MAKER.BAS pro-
gram followed by the lines shown
in WPTYPE.DAT, then type RUN
and press <Enter > . To use

Compagq, Apple, Amiga, Epson 8Kx8 200 ns
OTHER COVERS AVAILABLE
Silver Gray with Black Trim
CHECK/VISA/MC
Plus$2 Ship. & Hand. - R.1. Res. Add 6% Sales Tax

(emputerpiq -

P.O. BOX 293, BARRINGTON, R.1. 02806
FOR QUANTITY DISCOUNTS (401) 245-0532

8Kx8 250 ns

4Kx8 450 ns

STATIC RAM
6264LP-15 8kxs 150 ns
6116LP-3  2Kkx8 150 ns

¢ DYNAMIC RAM 28 o Ela ; :
ég siks 150 m =g fect file in readable format and
256Kx1 100 ns shows ¢ " s e matarialie
i; ol 2z ws control codes as asterisks.
DUST COVER PROTECTION WITH gy 256Kkx1 150 ns °o .\t(’p/)en Berg
ANTI-STATIC, LINT FREE NYLON PACK CLOTH Ng 128Kx1 150 ns 3 P .
1BM PC OR AT Keyboard ............. 14.00 @% 6akx1 150 ns Su Kailua, Hawaii
1BM PC OR AT Monitor . ... veet 16,00 % EPR{?SROA 88
IBM PCOR AT Drive ................. 16.00 o3 64Kx8 ns
1BM PC OR AT Mon/Dr Comb. 1 pc. ..... 28.00 gd 32Kkx8 250 ns . *ditor’ o Te5 ¢4
P A g 3g il ol : Editor’s note: To create
Epson FX 185, LX B0 .................. 18.00 ;; § 16Kx8 250 ns
8%
2
&3
o
3

8087-2 $185.00
8087-3 $135.00

MasterCard'VISA or UPS CASH COD
Factory New, Prime Parts uPcn

oroers | MICROPROCESSOR UNLIMITED, INC
24,000 S Peona Ave

N & ™Mk wdms| BEGGS, OK 74421 (918) 267‘4961

CII'CIe ]46 on reader service COl'd MR I Prices shown above are for April 21, 1986

Pleaser ol kx et prom. Proes

(continues)
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100% Cotton Canvas
Static-Free/Breathable
Beige with Grey Trim
* Embroidered Emblem
For: IBM PC, PC-AT, Compaq, AT&T
Leading Edge “D", Epson Equity
Printers: OKIDATA, EPSON, IBM, NEC.

Contemporary ComputerWear
1320-36th Avenue/San Francisco, CA 94122

(800) 826-5761

Dealers Please Inquire. CA: (415) 759 - 1466

Circle 276 on reader service card

CHANGING SYSTEMS?
What Happens to Your Data?
Does JUST Media Conversion

Solve Incompatibilities?

"WHATIF . ..

 everything is changing, including your software,
hardware, operating systems and media? What
happens to your spreadsheast data and formulas,
database structures and/or word processing
documents and codes?

What do you do, and what is the cost?

We Make Incompatible Data Compatible!
The source can be mainframes, minis, micros,
dedicated word processors or typesetters.
ADAPSO member.

CompuData Translators, Inc. 213-462-6222
6565 Sunset BL, #301 Hollywood, CA 90028

Circle 28 on reader service card

PC EXPANSIONS

AST SixpackPlus (384 K). -
Advantage (128K) ..............
Advantage (1.5M). .
Advantage (3M) :
Rampage (2M). .. ..
RampageAT (2M)

INTEL AboveAT (2M). .

Quadboard (384K)

Gold Quadboard (384K) .
LibertyAT (2M)
QuadponAT ... .

Tecmar Maestro (2.5M)

HERCULES graphics board .
Color Card ... ..

HAYES Smartmodem 12008. .
Smartmodem 1200.

Maynard Disk Controller . .
Sandstar Series. .. ..
MaynStream Tape backup from.

WODFile Card (10M)

Tandon Diskard (20M)

Set of 9 chips (64K)
Set of 9 chips (256 K)
8087-

Qume 142&599 Teac

Teac FD55BV (for AT

CDC 9409: $119 Tandon

Verbatim (Box of 10) .. .

Maxell (Box of 10 for AT)

VLM Computer Electronics

10 Park Place ® Morristown, NJ 07960
(201) 267-3268 ® Visa, MC, Check or COD.

366

1000 DATA "a:keyline.com"

1010 DATA 1,B€,80,00,31,08,84,1¢C,46,C6,00,00,46,89,F2,89,20,-1,18
1020 DATA 2,00,84,3C,Cb,21,72,32,89,C1,8BE,4F,01,C6,04,80,39,-1,58
1030 DATA 3,F2,88,0A,0C,CD,21,46,31,08,84,1C,80,¢3,02,¢7,00,-1,58
1040 DATA 4,0A,1A,FE,C3,87,(8,46,89,F2,84,40,C0,21,72,0A,84,-1,A0
1050 DATA 5,3€E,cD,21,72,04,80,00,E8,02,80,01,384,4C,C0,21,-1,21,-1

KEYLINE.DAT: Add these lines

to X-MAKER.BAS to create
KEYLINE.COM.

echo off
cls

keyline cmd.bat

echo pause >> cmd.bat
echo X3 >> cmd.bat
cmd

echo Enter the command you wish to perform:

MENU.BAT: Demonstration of

KEYLINE.COM program

erase the current contents of an

existing specified file before it ac-

cepts and stores the user’s
response.

If for any reason the file cannot
be created, KEYLINE.COM will
set the batch ERRORLEVEL to 1

and exit, so you may wish to test

for that value immediately after

executing KEYLINE.COM. The

batch file MENU.BAT demon-
strates one way to use
KEYLINE.COM.

CHMOD Comment

A few readers have been having
problems with CHMOD.COM
from “CHMOD Revisited,” in

February’s column. Many *.*

items are simple utilities that lack
sophisticated error checking and

command line parsing. Take care
to insert only one space between
the command CHMOD and the

file name.

Join the *.* global exchange.
We'll pay $25 to $100 for each

| item published. Send your per-
| sonal computer discoveries to
' Star-Dot-Star, PC World, 555 De

Haro St., San Francisco, CA
94107, or electronically to
CompuServe 74055,412 or The
Source STE908. All published
submissions become the property
of PC World and are subject to
editing for length and style. Due

| to the volume of mail, we
| cannot return any submitted

materials. &

Junc 1986
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9-Track Tape Subsystem

Now you can exchange data files between
your IBM PC/XT/AT and any mainframe or
minicomputer using IBM compatible 1600 BPI
9-Track tape. Unit can also be used for disk
backup and archival storage. Transfer rate

is one megabyte per minute on PCs and 100%
compatibles, Subsystems include 7" or 10 V2"
streaming tape drive, tape coupler card

and DOS compatible software.

Prices start at $3,555.

[JUALS TAR,

9015 Eton Ave., Canoga PPark, CA 91304
Telephone: (818) 882-5822

Circle 475 on reader service card

100ns
120ns
150ns
120ns
150ns

1sons S5 50

WE. PROMS
$160.00 27C256
$125.00 27256
2 $195.00 s
BmHz  § CALL 27C64
umMz  § CALL 2764
#mH:  § 2000 2732A
B STATIC RAMS W 8000's
6264LP-15 150ns (Parts in stock)

15358 Valley Bivd,, City of Industry, CA 91746
Phone 818369"688 '!or Frie85)
DER TOLL FRE

(800) 892-8889 ° (800) 882-8181

CALL FON CURRENT PRKCES & VOLI UML DISCOUHTS
Price 3 3

Woping & Han se
ALL M[N(‘NAN[I\. £ 1S 100% C.UAHANTEED

Circle 684 on reader service card

(l'RY BEFORE YOU BUY \

SOFTWARE S0

(User Supported) Progruns

PC-WRITE (easy 1o learn word processor)
PC-FILE 11l (fast & triendly database manager)

PC-DESKMATES (9§
GEN. LEDGER (double
ARCADE GAMES 1 (fro
ARCADE GAMES 2 («
GAMES DISK (fhgnt
ULTRA UTILITIES (1
WORDFLEX (ea

TIME & MONEY (1

6 ror 34% or 10 ror 49%
YOUR CHOICE

SOFT/PLUS RESEARCH
P.0. BOX 590
13080 Hwy. 253
BOONVILLE, CA 95415

INFORMATION (a4 orders piease include 53 stwppwng & handing]  ORDERS
(107) 095 2210 [credht card orders 310 man please] 18001 8325480

808m 4300 m west coast leme Monday I Fridey

Circle 850 on reader service card
372

Kevin Strehlo

| sat for a few minutes, wonder-
ing why I never seemed to find the
time to start that novel I'd been
longing to write.

It was 8 p.m. before we settled
into the leather chairs in front of a
Compaq Deskpro 286 in Moura-
dian’s inner office and finally took
a look at his expert system.

Mouradian, like any other com-
puter enthusiast, gave me a quick
tour of his subdirectories and then
explained how he’d gotten in-
volved in building an expert sys-
tem. “Decision making in back
surgery is so complex, and there
are so many variables,” he said.
“You can read all the research ar-
ticles you want, but if you can’t
process the information properly,
you can’t use it.”

Mouradian often works on pa-
tients who have been operated on
more than once without success.
Of the 200,000 back operations
performed annually in the United
States, about 40 percent are
failures, he said. Those patients
usually end up with psychological
problems that make the chance for
recovery from another operation
very dicey. “Failed back surgery
can destroy people,” said Moura-
dian, adding that his success rate
has increased steadily and is now
near 90 percent.

Mouradian feels that the deci-
sions about whether to operate on
a patient with chronic back pain
and what procedure to perform
are arguably the most difficult in
medicine. Should it be a simple fu-
sion—a procedure in which bone

grafts permanently join two or
more vertebrae—or perhaps a
cleaning out of the area around
the nerve endings along the spine?
“Sometimes it's a dealer’s call,” he
said. Indeed, he became interested
in using a computer to help make
those decisions when he realized
he wasn’t sure of his methods in
calling the close ones.

“I was examining a psychologist
who had a back problem, and he
asked how I would decide wheth-
er he needed a back operation,”
Mouradian recalled. The question
fascinated them both. “We started
having dinner about once a week,
just to talk about how you make
decisions like that. | commented
about an interesting looking
woman on an elevator one night,
and we spent hours analyzing the
process | went through to make
my judgment. There turned out to
be hundreds of factors involved,
millions of bits of information,
but I made the judgment in just a
split second. How?”

Mouradian realized he ran
largely on “intuitive expertise” in
his life, and in his practice. “I can
get a very good assessment of how
sick someone is before | even ex-
amine them by watching the way
they move in the examining room,
watching how much trouble they
have taking their shoes off, how
they put the gown on.” But how
could he explain the process to
someone else?

(continues)
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MICROWAY’S 8087 RUNS 1-2-3"!

MicroWay is the world's leading retail
er of 8087s and high performance PC
upgrades. We stock a complete selec-
tion of 8087sthat runat5and8mhz All
of our coprocessors are shipped with a
diagnostic disk and the best warranty
in the business — one yearl We also
offer daughterboards for socketless
computers (NEC PC? and 287Turbo
whichincreases the clock speed of the
80287 from 4 to 8 mhz Our NUMBER
SMASHER"™ includes 640K ram. It will
run the IBM PC at clock speeds up to
10mhz and achieves a throughput of .1
megaflops with 87 BASIC/INLINE, Intel

Fortran, or Microsoft Fortran. Software
reviewers consistently cite MicroWay
software and 8087 expertise as the
bestin the industry! Our customers fre-
quently write to thank us for recom-
mending the correct software and
hardware to meet their specific needs.
They also thank us for our same day
shipping! In addition to our own pro-
ducts which support the 8087 and
80287, we stock the largest supply of
specialized software available. For in-
formation call us at

617-746-7341

SPEED UP YOUR AT
OR AT COMPATIBLE
WITH 287TURBO™ - 8mhz

Micr@o

FASTBREAK™ employs the 8087 toin-
crease the speed of Lotus 1-2-3™ Ver-
sion 1A or 1A* by up to 36 to 1 $79
FASTPAK" includes FASTBREAK soft-
ware and a5mhz 8087 ........ $179
87SFL™ MicroWay’s Scientific Func-
tion Library contains 170 scientificand
engineering functions. Callable from
most 8087 compatible compilers. First
Language $250; Additional $100-
A2D-160™ MicroWay’s Data Acquist
tion Board performs 160,000 12 bit
Analog to Digital conversions per
second! Includes software drivers. The
fastest 12 bit A to D board available.
Forthe IBMPCorXT......... $1295

a
8087 Support

NUMBER SMASHER"™ The World's Fast-
est Accelerator Card forthe IBM PC, XT, and Com-
patibles! Includes an 8086 and 8087 pair tested
to 10mhz, and 640K bytes of high speed ram.
Compatible with all software, operating systems
and hardware! Your program speed is increased
by a factor of 2.5 to 4.0. Floating point programs
run up to 2.8 times faster on the PC than on an
80287 equipped PC AT. One of the few accelera-
tors on the market which is compatible with all
EMS cards. Includes FASTBREAK....... $1099

87/88Turbo™ isastubby card which includes
a clock calendar and a speed controller which
changes the speed of your motherboard from 4.77
to 7.4mhz Its use requires your PC to have a soc-
keted 8224. Typical speed increase is 1.6. Some
programs run up to 2.5 times faster. The card over-
comes the problem of slow hardware by slowing
up only when slow devices are accessed and
running at full speed otherwise. It includes an
80 $350

286TurboCache™ This new MicroWay ac-
celerator uses 8K of cache memory and 80286/
80287 processors to provide an average speed
increase of 3 to 1 for most programs. Call for
specifications, benchmarks and price.

MATRIXPAK™ managesa MEGABYTE!
Written in assembly language, our runtime pac-
kage accurately manipulates large matrices at
very fast s Includes matrix inversion and
the solution of simultaneous linear equations
Callable from RM or MS Fortran, MS Assembler, or
87BASIC/INLINE. ...........cooo..... each $99
87FFT™ wiritten in assembly language, per-
forms Forward and Inverse FFTs on real and com-
plex arrays which occupy up to 512K bytes of
RAM. Also does convolutions, auto correlations,
hamming, complex vector multiplication, and com-
plex to radial conversions. Callable from most
8087 compatible compilers............... $200

87FFT-2™ performs two-dimensional FFTs
Ideal for image processing Requires 87FFT $100

-
M'C P.O. Box 79
Kingston. Mass

02364 USA
(617) 746-7341

Way

MegaPage™ Our InteFLotus specification
memory card The only EMS board which comes
with two megabytes of coolrunning, low power
drain CMOS ram installed. Includes ram disk, print
spooler, disk cache, and EMS drivers. For the IBM
PC, XT, AT and compatibles............... $549

DFixer™ Our disk utility which thoroughly
checks PC or AT hard disks for bad sectors and
updates the MS DOS file allocation table accord-
ingly. Solves the AT hard disk problem! ... $149

DOptimizer™ Optimizes the way your hard
disk or floppy stores its files Speeds up accesses
by recombining fragmented files............. $49

DCache™ Our disk caching software speeds
up your I/O by storing repetitively used tracks in
memory. The amount of memory used can be
selectedin64K bytebanks ................ $49

87 Verify™ Foruserswhohave to be absolutely
sure of their results! This background task periodic-
ally performs an 8087 accuracy and stress test$49

87MACRO/DEBUG"™ cContains all the
pieces needed for writing 8087/80287 assembly
code including 8087 macros, object libraries for
commonly used functions, including transcen-
dentals, trigonometrics, conversions and Micro-
Way's debugger - 87DEBUG $199

OBJ—ASM™ Amultipass object module trans-
lator and disassembler. Produces assembly lan-
guage listings which include public symbols, ex-
ternal symbols and labels commented with cross
references. Ideal for patching object modules for
which source is not available. ............. $200

87BASIC™ includes patches to the IBM Basic
or MS Quick Basic Compiler for USER TRANS
PARENT 8087 support Provides super fast per-
formance for all numeric operations including trig-
onometrics, transcendentals, addition, subtrac-
tion, multiplication, and division. ... .. each $150

87BASIC/INLINE™ converts the output of
the IBM Basic Compiler into optimized 8087
inline code which executes up to seven times fas-
ter than 87 BASIC. Supports separately compiled
inline subroutines which are located in their own
segments and can contain up to 64K bytes of
code. This allows programs greater than 128K!
Requires the IBM Basic Compiler Version 1 and
Macro Assembler. Includes 87BASIC ..... $200

MICROWAY UDI runs RTOS or RMX com-
pilersunderDOS ........c.evvviniiinnnn.. $300

For the IBM PC, PC XT, PC AT and Compatibles.

8087 UPGRADES

All MicroWay 8087 include a one year warranty,
complete MicroWay Test Program and accurate
Installation Instructions

For the IBM PC, XT and compatibles.

8087-28mhz.. .. .. . $149

For Wang, AT&T, DeskPro, NEC, Leading Edge.

80287-3 5mhz.... .. . $179

For the IBM PC, AT and 286 compatibles.

80287-8 8mhz. ... $295

For the Tandy 3000 and ITT-XP.

287Turbo™ 8mhz youownan AT,

Deskpro 286 or AT compatible, this is the card you
need to get reasonable numeric performance. It
plugs into your 80287 socket and includes a spe-

cial ?ldrivenamhz 80287.Thecardcomesinthree
configurations. The IBM AT version includes a
hardware RESET button.................. $395
NECV20,V30...................... CALL
64K RAM Set 150ns................ $10
256K RAM Set 150ns.............. $39
128K RAM Set PCAT.............. $49
JRAM, AST, INTEL................ CALL

DCache plus 84K ABOVE BOARD PS...... 375
DCache plus 128K AT ABOVE BOARD...... 475

Microsoft Fortran Version 331 ............. 209
IBM Professional Fortran................... 565

an-McFarland Fortran Version 20 ....... 399
FORLIB+ or STRINGS and THINGS......... 65

Grafmatic for Fortran or Pascal
Plotmatic..........cooeviiiinnn...
NAG Fortran Library..............

LAMBEC.. . rcmacimimipeiesmmsssege v s
Microsoft C or QuickBasic................
IBM Basic Compiler Version 20............ 465
Summit BetterBASIC™.................... CALL
IBM Assembler w/Librarian Version 2.0..... 155
Microsoft Assembler Version 301 ........... 99
Microsoft Pascal Version3.31.............. 199
STSC APLAPLUS/PC. . .. oo sss svn ssmummes 450
Phoenix Plink86 or Cosmos Revelation. .. CALL
SPSBIPCH: s wiss suminsis s 555, 555 595 So a5 Snmi 595
EPSILON Text Editor. .........
kﬁAiﬁE(iH(NOTlEBOOK .......

ultiHalo (one language). .. ...
Fifth Generation IQRS?%ACK ............... 50
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Kevin Strehlo

has basically given up the task of
getting Expert Edge’s help screens
to work. Help screens will be cru-
cial if other doctors are to use
Mouradian’s system because they
tell the program operator how to
quantify processes that normally
are carried on intuitively.

“This is the part that answers
the question, What’s mechanical
pain?” Mouradian remarked as he
guided me, question by question,
through the system. The few
working help screens dealt with
such things as how the degree of
back movement restriction could
be plotted on a scale from one to
ten. Other questions were straight-
forward, or seemed to be. “Is it
true that you are relieved by lying
in bed face down?” one posed.
Mouradian explained that any pa-
tient who answered yes to that one
wasn't being completely truthful.
A serious back problem would
make the face-down position
intolerable.

Mouradian keyed in responses
from an actual patient. Even
working as fast as he could, he
took more than 30 minutes. “You
should see it on a vanilla PC—
there’s a long lag between ques-
tions. It really makes you appreci-
ate a 286 machine.”

[ was beginning to understand.
Mouradian had thought about
thinking, and he used the fastest
tools he could find to help the pro-
cess along. But the drive for speed
wasn’t at the expense of rigor. He
had designed the system so it
asked every question he posed to

PC World

patients. In the beginning, he said,
“The system was behaving er-
ratically in that it seemed to get an
idea about something and follow
that idea at the expense of all oth-
ers. That bothered me.” So
Mouradian wrote in what he calls
a “stupid rule” to trick the pro-
gram, making it impossible for the
computer to miss a particular line
of questioning. “I'll cut corners
when I'm making my decision, but
the machine shouldn’t,” he ex-
plained. That way, the program’s
evaluation is thorough. “It does
what [ would do on my best day,
when I’'m the most methodical,
when I have all the time I need to
think about a problem

Mouradian said all the fine-
tuning of his program has paid
off—it agrees with him nearly
every time. Indeed, after he ren-
ders his own independent judg-
ment on a case, he has his nurse
run the program, and then he runs
the program.

“When all three don’t agree, I fig-
ure we have a problem.” That hap-
pens rarely, although a few times
he has had to turn to the program
for guidance when he’s been un-
decided on a course of action.

It seemed Mouradian had suc-
ceeded in transferring his knowl-
edge of back surgery to a pro-
gram. | asked if other specialists
wouldn’t be keen on using it,
given Mouradian’s high success
rate. He said he was hopeful—but
also somewhat pessimistic.

(continues)

M .from the creators

of MATH BLASTER!™

ALGE-BLASTER!

Learn the abe’s of
a+bh=c

ALGE-BLASTER! is the most com-
plete algebra program ever put on
one disk. Masgter all the fundamen-
tals: positive and negative numbers,
monomials and polynomials, factor-
ing, and equations—670 problems in
alll Receive step-by-step tutoring...
earn graphic rewards for right
answers...add new problems with
Davidson’s easy-to-use editor...and
enjoy sound effects, score-keeping
and print features, and much, much
more. 7th—12th grade. Apple™ IT
family (64K). IBM™ version
available 11/85.

Educational SOftwafe ;
That Works.

Davidson & Associates, Inc.

800-556-6141

(in Calif,, 213-534-4070)

B Dovidson.

Davidson & Associates, Inc. ;"
3135 Kashiwa, Street N B A
Torrance, CA 90505

Please send me a FREE COLOR BROCHURE and the name of
my nearest Davidson Dealer.

Name.

Address,

State Zip.

City.
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Kevin Strehlo

“It’s a time-consuming process.
To get reasonable answers you
need a very good psychological
evaluation [of the patient], for one
thing—two lengthy personality
tests, one of 560 questions and the
other about 150 questions, the re-
sults of which get fed into the pro-
gram. And some back specialists
don’t think a psychiatric evalua-
tion has any relevance at all.

“So maybe no one would use
it,” he said. “But even if the ma-
chine blew up tomorrow and de-
stroyed all my work—sure, I'd be
disappointed. But | wouldn’t be
that disappointed. I've learned so
much about how I think.” That
factor, he suggested—the greater
awareness and refinement of his
own thinking process—may be the
greatest benefit of the expert
system.

Later, as we sat over a very late
dinner of tostadas at a restaurant
near the Santa Monica freeway, he
elaborated on his quest for speed
and ever-greater expertise. “You
know, the 286 is fast, and I put in
a lot of hours at it, but the impor-
tant thing is probably what the ex-
pert system has done for me—
make me think about how I think.
It’s more than just putting my foot
to the floor—it lets me fine tune
the carburetor, too.” &

| Kevin Streblo hunts for PC
H tales from an office overlooking
Silicon Valley.

June 1986
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RETURNABLE
SOFTWARE

(AND AT 25% TO 50% OFF MANUFACTURERS’ LIST)

ELIMINATE THE RISK OF BUYING SOFTWARE THAT DOESN'T MEET YOUR NEEDS

With Computer Inventory Control, you get EXTRA LOW PRICES and eliminate the risk of
buying software that doesn’t meet your needs Buy any of the most popular IBM-PC* soft-
ware programs at our discount prices of 25% to 50% off manufacturers™ list. I it doesn't
meet your needs. return it within 15 days for a refund of your purchase price less a restock-
ing fee of only 20% of the manufacturer's list price. (Copyright and licensing requirements
of the software package manufacturers MUST be observed

COMPUTER INVENTORY CONTROL OFFERS

e IN-STOCK AVAILABILITY AND SAME DAY SHIPPING
e HELPFUL SALES REPRESENTATIVES » QUANTITY PRICING
« CORPORATE PURCHASE ORDERS ACCEPTED
e EDUCATION AND GOVERNMENT RATES AND TERMS

e DEALER INQUIRIES WELCOME

BELOW IS A SAMPLE OF OUR EVERYDAY DISCOUNT PRICING.

CALL FOR FREE CATALOG WITH MORE THAN 800 ITEMS AT EXTRA LOW PRICES.

LIST PRICE

WORD PROCESSING
E $109°§ 69

229
229
289
199
159
209
249
Wao cbn 289
‘.*.‘c'c Plus PC 239
DATABASE
Binieve 169
Clipper (dBASE Il Compiler) 349
aB i Cun[_‘whz 449
aoBAS 379
d N 299
dBMAN Developer s 1300 1049
duTIL i+ 149 99
Knowledgeman 1 07 495 199
Kmause 100 59
Kreport 225 139
Kpant 100 59
Kman 2 595 359
PFS File 140 79
Power-Base 2 1 595 189
Quick Report 295 149
Quickcode Il 295 149
R BASE 5000 695 339
Reflex (Borlana) 150 89
Revelation 950 549

LIST PRICE
SPREADSHEETS/INTEGRATED
$99§ 69
699 319
595 389
149 99
895 299
895 449
395 198
450 199

(V' HALO 1
Fontrix

MicroSoft Chart (NEW)
PC Storyboard (1BM)
UTILITIES

Utihties 100 59
L rBorlunal 8

Key
COMMUNICATIONS
Crosstalk XVI 89
159

99

199

rterm 240

LIST PRICE
BUSINESS ACCOUNTING

$180 § 89
585 339
5 359
389
299
91 1[ Wor!d 4 699
State of the At 389
PROJECT MANAGEMENT
279
269
W) 259
OTHER SOFTWAHE
Landiord 399
ProDesign | 199
SPSS/IPC+ (XT req @) 589
SYSTAT 499
Think Tank 119
Trigger 495 179
Turbo Lightning 100 59
HARDWARE
AST Advantage (for AT) 595 349
AST 6 B4K 395 229
AST 6 Pack-384K B35 279
Everex 1200B wisoft 299 139
Hayes 1200 599 379
Hayes 12008 w/o software 549 329
Hayes 2400 (external) 899 579
MicroSoft Mouse 50 195 139

PC Hard Disk Secunty Sys 345 199
SEAGATE 20M/WD Control 995 439

LIST PRICE

PERSONAL ACCOUNTING/FINANCE
i 515’} S 89

COMPILERS/LANGUAGES

Betler Basic 199 139
MmoS:)'! Ea“\ 395 249
700 439

50 99

93 69

19 99

0 P(a“w (Borland) 70 33

C PROGRAMING

enleal Funct/Commun

Pmate \F’!»ﬁ‘ nix)

C POWER PACKS (Software Horizons)
Bldg Blocks #1/#2/Comm 149 79
Data Base 399 199
Mathematics/Ulity 99 49

LAN NETWORKS

Novell vLAN 1495 1269

Novell ARC-NET 2195 1869

Novell Proteon 3395 2889

Word Perlect (3 user) 1000 699

Revelation (4 user) 1345 989

Knov leman 2 (10 user) 1795 1099

dBMAN/Network (untimited) 1100 895

dBASE Il =« LAN Pack 995 699

TO PLACE YOUR ORDER CALL TOLL FREE 800-647-1200 (OUTSIDE PA)
FOR MORE INFORMATION AND OUR FREE CATALOG CALL (412) 687-2000

UNIVERSITY TECHNOLOGY DEVELOPMENT CENTER e 4516 HENRY STREET ¢ PITTSBURGH, PA 15213

SERVING THE CORPORATE MARKET SINCE 1969

COIVIPUTER
INVENTORY
CONTROL, INC.
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Above prices represent
a 2% CASH discount
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