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It you're programming . . . Turbo Pascal™

makes it easier and much fclster
. from start to finish.

Now . . . with the advent of Turbo
Pascal™, Pascal is a language for every-
one who programs. It comes with a built-
in editor, occupiessonly 35K of your
precious mem: s menu-driven for
true, program !

\l‘ ’._
‘b‘
essmnal soft-

s Al T y Ihatie
than the Pacecal IBM calle ¢ Windowing (IBM PC, XT, jr. or true compatibles)
¢ Color, Sound and Graphics Support (IBM PC, XT, jr. or
Jerry Pournelle, Byte, July 1984 true compatibles) B pport (

¢ Optional 8087 Support (Available at an additional
{3 ; ~ ¢ charge. Even if you haven’t yet added an 8087 math chip
to your 16 bit machine, you can purchase this now and
Y be ready for the future. Both versions will be on your disk.)

&,
Brucé Webster, Softalk IBM, March 1984 » No License Fees. You can sell the programs you write with
e Overla sJ Turbo Pascal without extra cost.
« A Full-S E d_y Free Spreadsheet Included. Yes. We include Microcalc. ...
M EacEn=teliel 351 the sample spreadsheet written with Turbo Pascal. You
¢ Full Heap Manageme t— via dispose procedure can study the source code to learn how a spreadsheet is
* Full Support of Operating System: Facilities written . . . it's right on the disk.
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(lines open 24 hours, 7 days a week) Dealer and DlSt\'lbUtO!‘ Inqumes Welcome 408-438-8400

CHOOSE HERE: (Please add 35 shipping and handling per copy for U.S. orders)

Sidekick™ $49.95 plus $5
(Auailable anly for the IBM PC, XT, Jr and Compatibles)

Please specify computer Name:
Turbo Pascal™ Address:

My system i 8 bit 16 bit City/State/Zip:
Operating System: CP/M 80 (Z80 only, no 8080) Telephone:
E€R/M#86 __— — SR RMSDOS . - . PCDOS

Computer: Disk Format:

—— Turbo Pascal $49.95 plus $5 m) BORmnD

— Turbo Pascal with 8087 support

e il ) NTERNATIONAL

(California residents add 6% sales tax. Outside US.A. Check Money Order Borland Internataesl

add $15 shipping and handling per copy. If outside of .
U.S.A., payment must be by bank draft payable in the VISA MasterCard ds:-;l,anss%g::seyvaél;ng:v:gsoes
h |

U.S. and in U.S. dollars. Sorry, no C.O.D. or purchase
orders.) E27 Card # v L3t o sia e Tl 408/438-8400
$ _______ Total enclosed Expiration Date TELEX 172373
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Here's Sidekick in action. That's Lotus 1-2-3 running underneath. In the
Sidekick Notepad you can see data that's been impored from the
Lotus screen. On the upper right, that's the Sidekick Calculator.

There’s a notepad that has a full-screen editor
that can time and date stamp your notes, and then
save them to disk. You can even pull information
into the notepad directly from the screen of your
underlying software.

Suppose you're working with a spreadsheet,
and you suddenly have an important idea. Just hit
the button, a window opens, you write the note and
hit the button again. You're right back where you
left off in the spreadsheet.

Need to make a phone call? Whether the num-
ber is in an existing database your own Sidekick
phone directory, or you've just typed it on the
screen . . . put the cursor next to the number, hit
the keystroke, and Sidekick dials for you!*

‘EEJ' f/ :{jrq?'-a

&_J

Whenever you're using your computer . . . from start
to finish of your session . . . Sidekick™ will be there . ..
ready to serve. And it’s as lightning-fast and
compact as only Borland knows how to make it.

ALWAYS JUST A
KEYSTROKE
AWAY . . .

infroductory Offer

 / OF
g;;&ggjﬁé} I

WHETHER YOU’RE RUNNING
1-2-3, WORDSTAR, dBASEIl
OR WHATEVER ..

JUST A KEYSTROKE AND
A SIDEKICK WINDOW OPENS ...

« A CALCULATOR
* A NOTEPAD
o AN APPOINTMENT CALENDAR
« AN AUTO DIALER :
A PHONE DIRECTORY
AN ASCII TABLE

+ AND MUCH MORE
ALL AT ONCE. .. OR ONE AT A TIME.
ANYWHERE ON THE SCREEN
YOU LIKE.
ANOTHER KEYSTROKE, AND
YOU’RE RIGHT WHERE YOU LEFT
OFF IN YOUR ORIGINAL PROGRAM!
(you never really left!)

There’s lots more, too. You can move the Side-
kick windows anywhere on the screen you like.
And you can have as many on screen at a time as
you need. There’s even an on-line help window for:
each of Sidekick’s features.

We designed it because we needed it. If you've
ever been writing a report and needed to do a quick

calculation, or jot down a note, then you need
Sidekick, too.

*Only with Hayes Smartmodem and compatibles. Circle 23 on inquiry card.



E-DIT-O-RTAL

IBM AND ITS
PERSONAL COMPUTERS

here are two sides to the story of IBM's tremen-
dous success in personal computers. The first side
concerns what the IBM PC provided: a processor
that could address a lot of memory. an 80-column
screen, an open system architecture, a keyboard with upper-
and lowercase and good cursor controls, and word-
processing software that used correctly labeled function keys.

The second side of the story concerns the failure of other
major companies to provide these same fundamental
features earlier. In retrospect, it seems IBM stepped into a
void that remained, paradoxically, at the center of a crowd-
ed market. The Apple llI's word-processing software required
you to memorize control codes and made no use of func-
tion keys. The Apple Il required add-ons to provide such
word-processing essentials as an 80-column screen and a full
upper- and lowercase character set. The Apple development
teams were laboring longer than they expected on software
for the Lisa and the Macintosh. Eventually those projects bore
fruit, but the world might have been different if Apple had
first offered Lisa as a $3000 machine with a 68000
microprocessor, a simple operating system, an 80-column
screen, a good keyboard with cursor and function keys, two
disk drives, and a set of four basic applications programs.
The desktop, the bit map, and the mouse could have
followed. The proprietary "Twiggy" disk drives could have
given way to Tandons or Shugarts.

While Apple was trying, DEC and Data General were on
the sidelines, Tandy’s 16-bit system lacked software, Hewlett-
Packard was concentrating on specialized markets, Com-
modore was thinking 8-bit and 64K bytes of RAM, ATET was
tied up by divestiture, and most other companies failed to
convince enough prospective buyers that they were here to
stay.

The void was there, and IBM stepped in. The array of IBM
personal computers is now formidable: the PC, the Portable
PC. the PC XT. the XT/370, the 3270 PC. the 68000-based
$9000, and the PCjr (which badly needs to grow up). We did
this BYTE Guide to the 1BM Personal Computers because many

of our authors had interesting and original things to say about
one or another of the IBM machines and we wanted to col-
lect much of this material in one convenient volume. While
our subscribers who own IBM PCs wanted more coverage
of their machines in BYTE, we didn't want this coverage to
be at the expense of our customary variety of features,
reviews, theme articles, and columns in the regular issue.

We were hoping for the announcement of IBM's battery-
powered portable and its multiuser personal computer in
time for this issue. but as of this writing, such intriguing
rumors remain rumors. Will the system based on IBM's pro-
prietary 32-bit processor from the Austin group see the light
of day? Will IBM's own operating system and applications
software supplant those of independent software houses?
Will the PCjr grow up? By entering the field of personal com-
puting. IBM has brought the game of IBM watching to an au-
dience of millions.

IBM has also given the field its third major standard. after
the Apple Il and CP/M. Standards sometimes deprive us of |
the latest and most innovative technology, but when a stan-
dard encompasses both hardware and system software. it
cultivates the ground for a flowering of third-party software
and peripherals. This increased base of software accom-
panied by hardware add-ons allows the standard machine
to do almost any small computing task. Since the standard
machine can do almost anything. everyone wants one.

But everyone also comes to want more. IBM's standard will
not be the last, and not just because a one-computer and
a one-company world would be dull. Apple’'s Macintosh offers
a superior user interface that attracts passersby. AT&T is
capable of creating a standard. HP DEC, Tandy, and other
companies are not to be ignored. IBM itself could bring forth
a dazzling new generation of technology.

For the present, it makes more sense to enjoy the benefits
of the current IBM standard than to curse it because it could
be better. But enjoying the benefits of this standard shouldn’t
prevent us from keeping an eye open for something really
new. —Phil Lemmons, Editor in Chief

*
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Circle 121 on inquiry card.

IEEE- 488
High Speed Interface
For Personal Computers

Any IBM PC™
IBM PC compatibles
PCJ R ‘
Rainbow 100™

Language Support — Interpretive
BASIC, Compiled BASIC, C,
FORTRAN, Pascal, Assembly.

Operating Systems — PC DOS,
MS DOS, CPM 86/80, FORTH.

Software Compatible with our family
of IEEE-488 Interfaces for VAX,
PDP-11, LSI-11, 8-100 BUS, STD
BUS, SBX, and Multibus computers.

W

NATIONAL
INSTRUMENTS

The Leader in IEEE-488
Computer Interfaces

12109 Technology Blvd.
Austin, Texas -« 78727

800/531-5066 - 512/250-9119

Rainbow ™ is & trademark of Digital Equipmant Corp.
IBM PC " is a trademark of Internaiineal Business Machines.
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It's Okidata. Before you buy an1BM
printer for your IBM PC, look under-
neath the initials. It's actually a printer
built by another company that just
wears the IBM name.

We tell you this because having the
right printer is very important. Before
you buy you should know what you're
getting, and when you buy an Okidata
you're getting the best printer there is.

We live, sleep and breathe printers.
We specialize in building printers . . .
seven different printer models to be
exact. So you can fit the printer to the
application, not the application to the
printer.

We make versatile printers with
three print modes; data processing for
speed, enhanced for emphasized
printing and correspondence for letter
quality. (You-know-who only gives you
one or two.)

We make fast printers. For example,
while an IBM 5152 is plodding along at
80 characters per second, an Okidata

Circle 126 on inquiry card.

ISN'T IBM".
SN'T IBM.
ML 92 is printing the same data twice
as fast. Some Okidata models reach
speeds up to 350 characters per sec-
ond . . . an incredible rate that pro-
duces five pages in just one minute.

We make printers that match a
daisywheel for crisp, clean letter qual-
ity, but print much faster than a
daisywheel ever could. And Okidata
gives you full graphics capabilities for
printing all kinds of charts and graphs.
You can even print custom typefaces
and symbols.

Your IBM's better half. If you're
wondering how compatible your Oki-
data will be with your IBM PC, the
answer is "completely,” including all
popular software packages. And most
important, you can buy Okidata print-
ers configured for IBM at no extra cost.

And if you're wondering about ser-
vice, it's available nationwide through
Xerox Service Centers. Of course,
chances are you won't needit. Okidata
has the best reliability record in the in-

\ ;,‘.‘L@, -N

)

NAL PRINTER

dustry, with a warranty claim rate of
less than 2 of 1%.

Select, don't settle. Pick your print-
er for its performance, not its initials.
Pick Okidata. Because a printer by any
other name just isn't the best printer.

Call 1-800-OKIDATA (609-235-2600
in NJ) for the name of the Authorized
Okidata Dealer nearest you. Okidata,
Mt. Laurel, NJ 08054.

OKIDATA

an OKI AMERICA company

IBM and the |BM logo are registered trademarks of
International Business Machines. Inc.

Fall 1984 « BYTE Guide to the IBM PC = 5



IBM PC Software: the value of choosing

If they don't fit, they’re not worth wearing.
Software programs.
If they don't rit, they're not worth using.
That's why it’s altogether fitting that IBM
Personal Computer Software offers you a choice.

6 * BYTE Guide to the IBM PC « Fall 1984

Size up the selection.

You'll find many types of programs in the
IBM software library. They'll help keep you on
your toes in the office, at home or
in school.

There are, in fact, seven
different categories of IBM pro-
grams called “families” A family
of software for business, productivity,
education, entertainment, lifestyle,
communications Of programming.

Of course, every program in
every family is tested and approved by
IBM. And IBM Personal Computer
Software is made to be compatible
with IBM Personal Computer hardware.




programs that fi.

Putting your
best foot forward.

Although every person isn't on equal footing
when it comes to using personal computer
software, there’s something for almost everyone in
the IBM software library.

For example, you may be on a shoestring
budget and want a big selection of programs
with small price tags.

You may be introducing students to
computing and want programs that are simple to

use and simple to learn.
You may run a business requiring
sophisticated inventory and payroll
programs. Or you may run a business
requiring a single accounting program.

You may write interoffice memos and want a
streamlined word processing program. Or you
may be a novelist looking for a program with
features worth writing home about.

Now you can find IBM Personal Computer
Software that fits — to help you accomplish
specific tasks and reach individual goals.

Stroll into a store today.

What's the next step?

Visit an authorized IBM Personal Computer
dealer or IBM Product Center near you. To find
out exactly where, call 800-447-4700. In Alaska
or Hawaii, 800-447-0890.

Ask your dealer to demonstrate your choice
of programs. Then get comfortable. Sit down at
the keyboard and try IBM software on for size.

Personal Computer Software

Circle 84 on inquiry card.

Litele Tramp characrer licensed by Bubbles Inc., s.a.
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How to make your n.  presentation
your best presentation.

Why settle for less than the best when you don't graphs, charts and diagrams. Print them on

have to? Quadjet. Quadram ink jet color printer, transparencies as well as paper for individual or

can give you incredible color graphics that will group presentations. Take your choice of plain

make you look as good as your next presentation. paper or clay coated for the ultimate in quality
color printing.

An easy match. e

Getting started with color graphics is easier than Of course, Quadjet prints

you might think. If you have an IBM PC, XT or text as well as graphics

including standard and
enlarged characters with
true descenders. With a
maximum resolution of 640
dots/line. your projects are
printed crisply and cleanly

Apple Computer, you're already half way there.
Quadjet gets along great with
color graphics boards and
graphics software packages
too. including Lotus 1-2-3.
Quadjet even comes with its

own standard software that's everytime.

compatible with the IBM PC* When you've got Quadjet,
. it's easy to see that color

Compllmentary graphics are clearly better

colors. than black and white.

Now you can use black, red,

* Software compatible with
green, yellow, cyan, blue or A
pple must be ordered
magenta for all your separately. E

Quadjet by Quadram’ |
m
|

{ | I .

e , .

Quadjet output produced using Lotus 1-2-3.

d
N ™ .
Look for this seal. It's your INTERNATIONAL OFFICES
. Interquadram Lid. 432 Bath Roaa Siough Englana SL16BE
assurance that you're Tel 6286-63865 Tix B47155 Aurema G _Interquadram GmbH
i 1 F. g 7 6092 n west Tet 6107-3089
buying the best in Anlnfaligent Sysiems Copany Tix 417770 Seva G Interquadram s.a.r.l. 41 Rue YOry, 92522 Neuily
4 personal computer Tet 7581240 Tix 630842 Iso Bur Chevco Computing 6581 Kimat

J h t 4 Road. Mississauga, Ontano Canada L5N-2X5 Ter 416-82+.7600
m’ enhancement devices. 4355 International Bivd./Norcross, Ga. 30093
L= S sl odoacili g (404) 923-6666/TWX 810-766-4915 (QUADRAM NCRS)

1BM® PC, XT are registered trademarks of Internationat Business Machines Corporation. APPLE" is aregistered Irademark of Appte Computers, Inc. 1-2-3 and Lotus are trademarks of Lotus
Development Corporation. ©/Copyright 1984 Quadram Corporation. All rights reserved.
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The IBM Personal Computer
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IBM has established itself as the nation’s major micro-
computer producer in the three years since it introduced
the IBM Personal Computer in August. 1981. Drawing on a
reputation for service and reliability with its larger com-
puter systems, IBM has been able to quickly woo cor-
porate America and even entice home users.

Catering to over a million IBM PC users, software
publishers have created for the computer one of the
largest bases of microcomputer programs. thereby con-
tributing further to the PC's proliferation. The 16-/8-bit
8088 processor makes it possible for users to write
larger, more complex programs that offer more
sophisticated features yet are easier to use than previous
8-bit personal computer applications. The IBM PC's five
expansion slots and the wealth of technical information
available let numerous third-party vendors manufacture
add-on boards that help the PC flex its productive muscle.

IBM has expanded its PC line and recently reduced its
prices in an effort to grab an even larger market share by
competing more aggressively with the IBM compatibles.
An expanded line also means that IBM is competing
directly with itself. Many people currently using larger IBM
computers, such as the System 34 and the Displaywriter,
will find their needs adequately filled by an 1BM PC at a
lower cost. The IBM PC. one of the company’'s most suc-
cessful products, will account for é percent of IBM's
revenues in 1984.
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Name
The 1BM Personal Computer

Manufacturer

International Business Machines Corporation
Entry Systems Division

POB 1328

Boca Raton. FL 33432

{800) 447-4700

Size
5% by 20 by 16 inches; 25 pounds

Components

Processor: Intel 8088, 4.77-MHz: socket for addition of the 8087
math coprocessor

Memory: 40K bytes ROM. 256K bytes RAM standard. 640K
bytes RAM maximum with memory-expansion card

Keyboard: 83-key layout with 10 function keys and numeric/cur-
sor keypad: detachable with 6-foot coil cable: adjustable typing
angle

Mass Storage: 360K-byte double-sided 5%-inch floppy-disk drive
Expansion: Five expansion slots (one used by floppy-disk drive
controller)

Software
Diagnostics. Microsoft cassette BASIC interpreter in ROM

Optional Hardware
64/256K-byte Memory Expansion Card with 64K bytes $265

64K-byte Memory Module $100
Monochrome Display $275
Monochrome Display and Printer Adapter $250
Color Monitor $680
Color/Graphics Monitor Adapter $244
Disk drive (5%-inch floppy disk) $425
Asynchronous Communications Adapter $100
8087 Math Coprocessor 5230
Graphics Printer $449
Personal Computer Cluster Adapter $400
Personal Computer Cluster cable kit $110
Fixed Disk Drive Adapter $590
10-megabyte Fixed Disk $1395
PC Expansion Unit $2880
Optional Software

Personal Computer DOS 1.1 {with Advanced

Disk BASIC) $40
Personal Computer DOS 2.1 $65
Personal Computer Cluster Program 592
Documentation

Guide to Operations. BASIC Reference Manual

Prices

256K bytes of RAM and one floppy-disk drive $1995
256K bytes of RAM and two floppy-disk drives $2420



Wordstar' Wordprocessing and SuperCalc 3" Integrated Spreadsheet now included Free with all Seequa computers.

oEEQUA

oHOWS YOU

HOW 10
GET AN
1BV PG
FOR JUST
5]990.

BUY A GHAMELEON

The Chameleon by Seequa does everything an
IBM PC does. For about $2000 less than an IBM.

The Chameleon lets you run popular IBM soft-
ware like Lotus® 1-2-3™ and dBase I1.® It has a full
83 key keyboard just like an IBM. A disk drive like
the IBM. And a bright 80 x 25 character screen just
like an IBM.

But it’s not just the
Chameleon’s similarities to
the IBM that should interest | & = i
you. Its advantages should, e ,
too. The Chameleon also has | : -

| k) q '.._ | !’

The Chameleon by

an 8 bit micro-
processor that lets you run
any of the thousands of CP/M-80®
programs available. [t comes complete with two of
the best programs around, Perfect Writer™ and
Perfect Calc.™ It's portable. And you can plug it in
and start computing the moment you unwrap it.

So if you've been inter-
ested in an IBM personal com-

h| puter, now you know where you
% can get one for $1995. Wherever
il they sell Chameleons.

| 4 18305 Telegraph Road
1 2| Odenton, MD 21113

Chameleon shown with optional second disk drive.
To learn more about Seequa or for the location of the Seequa dealer
nearest you. call (B00) 638-6066 or (301) 672-3600.

IBM is a registered trademark of International Business Machines Corporation.
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The IBM
Personal Computer XT
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Many users soon tire of slow floppy-disk response time,
limitations on the size of data files, and the bother of
shuffling around their 360K-byte floppy disks and yearn
for true “"mass” storage. Enter the IBM PC XT, a machine
that includes 10 megabytes of storage on a compact hard
disk in place of one of the floppy-disk drives. The PC XT
can also support a second 10-megabyte drive in a
separate expansion unit, making for a fixed disk space of
20 megabytes, or the equivalent of 5000 typewritten
pages in a desktop machine.

The PC XT has eight thin expansion slots in place of the
PC's five, allowing PC XT users to take advantage of more
third-party peripherals without feeling cramped for space.
However, three of the expansion slots are already taken by
the asynchronous communications adapter and the floppy-
disk and hard-disk controllers. The power supply on the
XT. however, has been beefed up to handle the extra
demands for power, doubling the wattage to 130 watts.

DOS 2.1 offers a hierarchical file system with subdirec-
tories to help organize all the files that will now fit onto
the PC XT's hard disk. But the euphoria of a faster disk
drive and seemingly limitless disk space eventually gives
way to the realization that you can fill up even 10 mega-
bytes sooner than you think.
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Name
IBM Personal Computer XT

Manufacturer

International Business Machines Corporation
Entry Systems Division

POB 1328

Boca Raton. FL 33432

(800) 447-4700

Size
5% by 20 by 16 inches: 32 pounds

Components

Processor: Intel 8088. 4.77-MHz: socket for addition of the 8087
math coprocessor

Memory: 40K bytes ROM, 256K bytes RAM standard, 640K
bytes RAM maximum with memory-expansion card

Keyboard: 83-key layout with 10 function keys and numeric/cur-
sor keypad; detachable with 6-foot coil cable: adjustable typing
angle

Mass Storage: |0-megabyte fixed disk. 360K-byte double-sided
5%-inch floppy-disk drive

Expansion: Eight expansion slots (three used by asynchronous
communications, floppy-disk drive. and fixed-disk adapters)

Software
Diagnostics. Microsoft cassette BASIC interpreter in ROM

Optional Hardware

64/256K-byte Memory Expansion Card with 64K bytes 5265
64K-byte Memory Module $100
Monochrome Display $275
Monochrome Display and Printer Adapter $250
Color Display 5680
Color/Graphics Display Adapter $244
8087 Math Coprocessor 5230
Graphics Printer $449
5Y-inch floppy-disk drive 5425
Personal Computer Cluster Adapter $400
Personal Computer Cluster cable kit SHo
10-megabyte fixed disk 51395
PC XT Expansion Unit 52290
Optional Software

Personal Computer DOS 2.1 (with Advanced

Disk BASIC) 565
Personal Computer Cluster Program $92

Documentation
Guide to Operations. BASIC Reference Manual

Price
54395



A printer should complement your computer,
not compromise it.

It's a simple fact that your small computer can compute a
lot faster than your printer can print. A problem that be-
comes even more frustrating in business, when your com-
puter is tied up with your printer while you're ready to move
on to other work.

Of course, the only thing more frustrating than waiting
on a slow printer is waiting on a printer that's down. Unfor-
tunately, chances are the initial printer you purchased with
your computer system just isn't designed to work on con-
tinuous cycle high volume printing.

More than likely, you've already experienced one, if not
both of these frustrations. But now, you can turn printer
frustration into printing satisfaction with the new Genicom
3014, 3024, 3184, 3304 or 3404. Professional printers for
personal computers...price/performance matched for small
business systems.

Designed and built to increase productivity and maxi-
mize the value of your personal computer, the range of 3000
PC printers offers 160-400 cps draft, 80-200 cps memo,
and 32-100 cps NLQ printing...performance for both
high productivity and high quality printing.

The 3014/3024 models print

132 columns. The 3184, 3304

and 3404 models give you a full 136 column width, and
ofter color printing as well.

Each printer is easy to use, lightweight, functionally
styled and attractive. And you can choose options from
pedestals and paper racks to document inserters, sheet
feeders and 8K character buffer expansion, plus more.

Genicom 3000 PC printers feature switch selectable
hardware, dual connectors and dual parallel or serial inter-
faces. Plus the 3014 and 3024 emulate popular protocols
for both Epson MX with GRAFTRAX-PLUS™ and Okidata
Microline 84 Step 2" while the 3184, 3304 and 3404 emu-
late popular protocols for Epson MX with GRAFTRAX-
PLUS™ So your current system is most likely already cap-
able of working with these Genicom printers without modi-
fication.

Most important, the Genicom 3000 PC printers are
quality-built, highly durable printers designed for rapid,
continuous duty cycle printing.

So why wait? And wait. And wait. Get a Genicom 3000
PC printer now.

Genicom Corporation, One General Electric Drive, Dept.

C411, Waynesboro, VA 22980. In
Virginia, call 1-703-949-1170.

ICOIVi

The New Printer Company.

For the solution to your printing needs call

TOLL FREE 1-800-437-7468
In Virginia, call 1-703-949-1170,

Epson MX with GRAF TRAX-PLUS 15 a trademark of Epson Amenca. in.
Okidata Microine 84 Slep 2 is a trademark of Otidata Corparation
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The IBM PCjr

While the IBM Personal Computer exceeded IBM's initial
sales projections as a business computer. it has had
mixed success as a home computer, primarily because it
costs more than several of the lower-priced home com-
puters. The IBM PCjr. a scaled-down, limited version of the
IBM PC for the home market, starts at $599 for 64K bytes
of memory and no disk drive. Most users will want the ex-
panded model, which has a disk drive and 128K bytes of
memory and sells for $999,

Both models are designed to compete directly with the
Apple 1l family of machines, but the PCjr's shortcomings
have cooled its reception. The complaints against the PCjr
start with its “chiclet” style keyboard. whose flat, rec-
tangular keys are not labeled and are spaced far apart
(this was to allow for keyboard overlays that would
redefine the keys). Another major drawback is that many
regular IBM PC programs won't run on the PCjr because it
has a limit of 128K bytes of memory. In addition, you can
add only one disk drive to the PCjr. Further, its innovative
cordless keyboard, which uses an infrared link to com-
municate with the expansion unit, has received mixed
reviews,
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Name
IBM PCijr

Manufacturer

International Business Machines Corporation
Entry Systems Division

POB 1328

Boca Raton. FL 33432

(800) 447-4700

Size

4 by 14 by 11% inches: 6 pounds. 9 pounds with disk drive

Components
Processor: Intel 8088, 4.77-MHz

Memory: 64K bytes ROM. 64K bytes RAM standard. 128K bytes

RAM maximum
Display: Built-in color adapter

Keyboard: 62-key layout with function control and cursor control

keys: detached with infrared link; adjustable typing angle
Expansion: two cartridge slots

Software
Diagnostics. Microsoft cassette BASIC interpreter in ROM

Optional Hardware

Disk drive (360K-byte half-height 5%-inch floppy disk)
64K-byte Memory and Display Expansion
Internal Modem

Adapter Cable for Serial Devices
Attachable Joystick

Keyboard Cord (6-foot)

Keyboard Overlays (5)

Television Connector

Color Display

Adapter Cable for IBM Color Display
Compact Printer {thermal)

Compact Printer Adapter

Graphics Printer

Parallel Printer Attatchment

Color Printer

Personal Computer Cluster Adapter
Personal Computer Cluster Cable kit

Optional Software

BASIC Interpreter Cartridge {Microsoft)

Personal Computer DOS 2.1 (with Advanced Disk BASIC)
Personal Computer Cluster Program

Documentation
Guide to Operations. Hands-On BASIC for the IBM PCir

Price
64K-byte Entry Model
128K-byte Extended Model with one floppy-disk drive

$480
$140
$199
$25
$40
$20
$10
$30
$680
$20
S175
$40
5449
$99
$1995
$400
S110

875
$65
$92

$599
$999



MULTIPORT CONTROLLER
“B P BAY TECHNICAL ASSOCIATES

_

OUR DIRECTOR
(%El%auc RELATIONS.

production devices on assembly

lines. They work fine for us.
Red Karshick, Automation
Engineer/Logic Process
Development, IBM

Qunte a few important people are
saying some very good things about
our Serial Port Expanders. They're
saying things any company would
like to hear. Things like “reliable,”
“sophisticated.” and “affordable.”

They're talking about the wide
range of applications — port
contention, multiplexing, time-
sharing and networking. They can't
seem to tell us enough how pleased
they are with our units. But they're
trying . . .

“BayTech’s Serial Port Expanders
were a key solution for Federal
Express exployees using PCs and
peripheral devices. There just weren’t
enough /O ports. We needed to talk
to more devices. BayTech’s units
filled that gap. I looked for price and
capabilities. With BayTech’s
Expanders, everything was just right.”

Sam Ho, Technical Aduvisor,

Federal Express

.\\fWﬂDEaE;L

We manufacture Serial Port
Expanders in four, eight and sixteen
port units. We manufacture a model
that allows other units to be cascaded
for those needing increased
expansion.

Seventeen models are available
providing a comprehensive range of
applications. Many companies are
using our units in different divisions,

different locations.
And everyone seems pleased . . .

“Three of BayTech’s 524Fs (any;s/
port-to-any-port model) are used ¥~ >
as smart switches between ‘
NCR's personal com-
puter, the

Decision Mate 5, and three other
processors — NCR's 3240s — which
in turn drive twenty-six, 2160
terminals. These cash registers are
used at the front gates of Opryland
and, on demand, pull totals of gate
receipts, number of tickets sold,
attendance — even the weather! We
are happy with BayTech’s units.”

Dave Armelli, Administrative ﬂ,_.,m - - <uims- v np by

—.::::::

Manager, NCR

“I looked for a box that could be
used to interface different types of
terminals and peripherals with the
box being able to do the dirty work.
I researched five or six companies.
BayTech’s units — considering
sophistication and price — were the
best.”

Tom Redd, Product Manager -

Engineering & Manufacturing, NCR

Everyone

“We use the (BayTech) Multiports
with our IBM PCs to expand com-
munications. They're used to control!

=X ¢
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BayTech’s Port Expanders allow
peripheral devices of different
configurations to be mixed-and-
matched without reconfiguring the
host device. Configuration of the
peripheral device ports may be
changed by menu-driven software.
Many other user-friendly features are
standard on BayTech’s units.

BayTech

Call us on our toll-free line and tell
us your needs. We'll help you
choose a Multiport to handle your
application. And if you require
modifications, don't worry. Not only

[LINYS

are we “reliable,” “sophisticated” and
“affordable,” we’re also understanding.

1-800-523-2702

BAY TECHNICAL ASSOCIATES. inc.

HIGHWAY 803. P.O. BOX 387
BAY ST. LOUIS. MS 39520
{601) 467-8231

BayTech Is a registered trademark of Bay Technical Associates Corporation NCR is a registered trademark of National Cash Regisier Corporation.
Federal Express is a registered trademark of Federal Express Corporation. IBM is aregistered trademark of International Business Machines Corporation.
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Make Way For Hayes'Please.

An advanced, easy-to-use data management
system for the IBM® PC and compatibles.

your spreadsheet program. Please
will even look up a name and com-
pany for you, your Hayes Smart-

bility and customer support.
Now these same standards have
been applied to a new data

management system that isgo-

Want to get your paperwork out of
a clumsy file cabinet and onto your
- PC’s screen, where you can manage
it better? Frustrated with data base
software that’s either too limited or
too difficult to use? Hayes offers you
a simple word of kindness.

Please’™ A powerful, yet easy-to-use,
system for organizing and mana%ing
your information. Please is flexible
enough to store any data you enter,
and it'll return data to you in exactly
the form you need. Please does

more.

Itdoes |“The menu, Please?”

f Menus list all your options
aster. | and tell you exactly which

Andits| " keysto press forevery

sure to Pleasefeature.

please!

That's to be expected. As the
telecomputing leader, Hayes built its
reputation on quality design. relia-

ing to instantly change the way you
do business!
Say you're looking for an efficient

modem* will dial the phone number,
and you're ready to talk!

nﬁlmg this same sales database,
you might also want to define special

way to maintain & I fields for a custom
sales data. Please “Make it snappy, Please!” Output Plan.

leads you every step Need a report fas?; You and Wl{g G d"efmed

of the way in creat- Please can put together a Quick field for "COM- '
ing a sales database List in a matter of seconds. MISSIONS DUE!
that might include Please can automa-

names, addresses, dates and figures.
These categories are called "fields” in
database lingo. and they're the very
heart of your database structure.
Want last month's total in a par-
ticular region? Press a few keys and
it's Jrours! A few more keystrokes
and you'll know who's moving pro-
duct, and what's your biggest seller.
Please will supply you with labels
for a mailing to selected customers. It
can send customer information to
our word processor for a promotional
Yetter. And it can receive data from

tcally compute each salesman'’s com-
missions, and print them out in a
report of your own design. All this
and more, just for saying "Please’’

And if you ever change your mind
and want to change the structure of
Zour database, please feel free. Step-

y-steﬁainstructions show you how.
You have the same flexibility with
any database you and Please design.
You can store up to 16 million records
and 200 custom Output Plans for each
database! More than you'e likely
ever to require. But isn't it nice

Please is a trademark of Hayes Microcomputer Products. Inc. * Smartmodem 300. Smartmodem 1200 and Smartmodem 1200B are trademarks of Hayes Microcomputer Products. Inc.




“Put it here, Please’’ | knowing
Design a special screen all that
format to position data | Storage

in a particular place. power
is there?

Just in case you ever need it?

Now you might think that a data
management system that does all
this must be di%jcult to use. Right?
Rest assured. Please works hard so
you don't have to. An easy-to-follow

Everything about Please is designed
to save you time and effort. So what
could make data management even
easien? Please Application Templates,
that's what!

To help you get up-and-running
immediately, we've developed a
series of practical. pre-designed
templates. You'll appreciate their
well-thought-out structure, and “fill-
in-the-blank” ease. Choose several!

sample disk shows you everything For business and personal use.
you need to know to Induding Mailing
create your first data- “Merge these, Please!" | List, for storing
base. Three Please Combing data foxions names and

menus show you
which keys to press

database into another, with-
out changing your original.

addresses and pro-
dudng mailing lists.

to access every fea- l
ture. And whenever you need it,
Please provides on-screen HELP
messages, tailored to a spedific task.
So you needn't waste time reading
through a list of unrelated instructions
on your screen. Or stop what you'e
doing to consult a manual. In no time
at all, and with no assistance at all.
you'll be a Please database pro!

Contacts, for man-
aging facts and figures about your
sales contacts. Applicants, for follow-
ing applicants throughout the inter-
viewing process. Appointments, for
maintaining your calendar and track-
ing all of your business expenses.
Household Records, a complete
home management system. And
more! Your dealer has details!

Y e -
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Buy Please now!

Get a FREE Mail-
ing List template
from your dealer

Second FREE
temiplate of your
choice, direct
from Hayes!

Help yourself.
Please! And take
advantage of
these two valu-
able offers. See
your dealer right
away! )

H 3

[ |

Hayes Microcomputer Products, Inc.,
5923 Peachtree Industrial Blvd.,
Norcross. Georgia 30092. 404/441-1617.

Circle 74 on inquiry card.
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The IBM Portable
Personal Computer
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Transportable IBM PC-compatible computers have been
around for some time and have taken a slice out of IBM's
market, so it was inevitable that IBM would develop a
transportable PC. The IBM Portable Personal Computer
features a 9-inch amber monitor, a color/igraphics monitor
adapter, a 360K-byte half-height 5%-inch floppy-disk drive,
seven expansion slots {of which two are already used).
256K bytes of memory, a 130-watt universal power supply
for use here or abroad, and a carrying bag for the system
unit. It's a fairly complete, self-contained system except for
the lack of parallel and serial ports for attaching a printer
and modem. These can be added via the expansion slots,
but then you have only one fulllength slot available. The
other four slots will take only half-length cards, of which
there are not that many.

The amber monitor with the color/graphics monitor
adapter is the only display option unless you connect an
external color monitor. because the monochrome display
and adapter are not available for the Portable PC. The
characters produced by the colorigraphics adapter are not
as clear as those created by the monochrome adapter.
‘and certain color combinations will produce unreadable
text.

Because it uses an IBM PC XT system board. the IBM
Portable PC offers the utmost in IBM PC compatibility. The
system is well-designed, although it’'s heavy at 30 pounds.
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Name
IBM Portable Personal Computer

Manufacturer

International Business Machines Corporation
Entry Systems Division

POB 1328

Boca Raton. FL 33432

(800) 447-4700

Size
8 by 20 by 17 inches; 30 pounds

Components

Processor: Intel 8088. 4.77-MHz; socket for addition of the 8087
coprocessor

Memory: 40K bytes ROM. 256K bytes RAM standard, 640K
bytes RAM maximum with memory-expansion card

Display: 9-inch amber phosphor. built-in monitor; 80 characters
by 25 lines

Keyboard: 83-key layout with 10 function keys and numeric/cur-
sor keypad; detachable with 4-foot coil cable; adjustable typing
angle

Mass Storage: 360K-byte half-height double-sided 5%-inch
floppy-disk drive

Expansion: Seven expansion slots (two used by floppy-disk drive
controller and color/graphics monitor adapter). leaving one full-
length slot and four half-length slots

Software
Exploring the IBM Portable Personal Computer, Diagnostics,
Microsoft cassette BASIC interpreter in ROM

Optional Hardware
64/256K-byte Memory Expansion Card with 64K bytes 5265

64K-byte Memory Module $100
Color Display $680
Slimline Disk drive (half-height 5%-inch floppy) $425
Asynchronous Communications Adapter $100
8087 Math Coprocessor $230
Graphics Printer $449
Personal Computer Cluster Adapter $400
Personal Computer Cluster cable kit $110
Optional Software

Personal Computer DOS 2.1 $65
Personal Computer Cluster Program $92
Documentation

Guide to Operations. BASIC Reference Manual

Prices
256K bytes RAM and one half-height

floppy-disk drive $2595
256K bytes RAM and two half-height
floppy-disk drives $3020



Circuit-Board-Design
Without the Tedium

SMARTWORK™ is the only low-
cost printed-circuit-board
artwork editor with all these
important advantages:

sSMARTWORK™ lets the design
engineer create and revise
printed-circuit-board artwork
on the IBM Personal Computer.

1 Complete interactive control

Forget tape. Forget ruling.
over placement and routing

Forget waiting for a technician,
draftsmnan, or the CAD depart-
ment to get to your project.
sMARTWORK™ software turns
your IBM Personal Computer
into a professional, high-quality
drafting tool. It gives you
complete control over your
circuit-board artwork — from
start to finish.

[J Quick correction and revision

[J Production-quality 2X artwork
from pen-and-ink plotter

[J Prototype-quality 2X artwork
from dot-matrix printer

(J Easy to learn and operate,
yet capable of sophisticated
layouts

[ Single-sided and double-
sided printed-circuit boards
up to 10 x 16 inches

1 Multicolor or black-and-
white display

1 32 user selectable color
combinations; coincident
points can be displayed
>, in contrasting
colors.

I -
[J Can use optional Micro-
soft Mouse as pointing

device

for printed-circuit-board artwork,

_:“

What makes smARTWORK™
so smart is that it understands
electrical connections. Con-
ductor spacing is always cor- o —
rect. lines don't become too
narrow, and connecting lines . 4 Usine
do not intersect other con- b . s or the
ductors. sSmARTWORK™ can -
automatically find and draw ¢
the shortest route between two e
conductors. Or you can specify
the route,

Dual-layer color display of a 2" by 4"
section of a 10" by 16" circuit board

The Smart Buy

At $895, sSmARTWORK™ is an
exceptional value, particularly
when compared to conven-
tional engineering workstation
costs.

Call or write us for more
information on smMARTWORK™
We'll be glad to tell you how
SMARTWORK™ helps us design
our own circuit boards and
what it can do for your business.

Send a purchase order, or
major credit card number,
and smARTWORK™ can be
working for you next week.

System Requirements
[J1BM PC or XT with 192K RAM, 2 disk
drives and DOS Version 2.0

[J 1BM Color/Graphics Adapter with
RGB color or b&w monitor

[J Epson MX-80/MX-100 or FX-80/
FX-100 dot-matrix printer

[J Houston Instrument DMP-41
pen-and-ink plotter (optional)

[ Microsoft Mouse (optional)

R & = SRR

"SMARTWORK" and "Wintek” are trademarks
of Wintek Corporation.

WINTEK CORPORATION, 1801 South St., Lafayette, IN 47904-2993, Phone: (317) 742-8428, Telex: 70-9079 (WINTEK CORP UD)
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IBM Personal ‘Computer
XT/370

The IBM PC XT/370 is actually three systems in one—a
workstation for a System/370 mainframe, a 3270-type ter-
minal. and a stand-alone IBM PC XT. When you start the
Virtual Machine/Personal Computer (VM/PC) program on
the XT/370. you can run most Conversational Monitor
System {CMS) programs from a System/370 that will fit in-
to the XT's 4-megabyte virtual-memory space. Uploading
and downloading files is supported. as is emulation of a
3277 display terminal. Both these modes require a 3274
control unit connected to the coaxial cable to the main-
frame. VM/PC files are stored in the CMS format on disk.
but these can be converted from and to PC-DOS format
with the CMS Import and Export commands. Most IBM
PC hardware options will work with the XT/370 running
under VM/PC. and if not (as in the case of the 8087 math
coprocessor and the communications adapters). you can
use them in the PC mode when not running VM/PC.
Switching the XT/370 between these three modes usually
requires only two keystrokes.

The XT/370 is made from a standard IBM PC XT with
three additional cards. The first card contains three
separate processors that execute most System/370 instruc-
tions. Two Motorola 68000 microprocessor chips. one stan-
dard and the other a custom IBM chip based on the
68000, execute most System/370 fixed-point and non-
floating-point instructions. The third microprocessor. a
modified Intel 8087. executes System/370 floating-point in-
structions and contains the floating-point registers.

A second card has 512K bytes for memory expansion.
giving you the maximum 640K bytes of usable memory
for the PC mode and 480K bytes for System/370 storage
in VM/PC mode.
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Name
IBM Personal Computer XT/370

Manufacturer

International Business Machines Corporation
Information System Group

900 King Street

Rye Brook. NY 10573

Size
5% by 20 by 16 inches

Components

Processors: Intel 8088, Motorola MC 68000. Custom
IBM/Motorola MC 68000. Custom Intel 8087

Memory: 40K bytes ROM. 768K bytes RAM standard: 640K
bytes are addressable in the PC mode, 480K bytes in
System/370 mode

Display: 3277 Model 2 emulation card standard

Keyboard: 83-key layout with 10 function keys and numericicur-
sor keypad: detachable with 6-foot coil cable: adjustable typing
angle

Mass Storage: 360K-byte double-sided 5%-inch floppy-disk drive
and |0-megabyte fixed-disk drive

Expansion: Eight expansion slots. six full-length and two half-
length:; five slots are already used

Software
Diagnostics. Microsoft cassette BASIC interpreter in ROM

Optional Hardware

Monochrome Display $275
Monochrome Display and Printer Adapter 5250
Color Display $680
Color/Graphics Monitor Adapter $244
Disk drive {5%-inch floppy disk) 5425
Asynchronous Communications Adapter 5100
8087 Math Coprocessor $230
Graphics Printer $449
XT/370 Expansion Unit NA
XT/370 Option Kit for 1BM PC XT NA
Optional Software '

Personal Computer DOS 2.1 (with Advanced Disk BASIC) 565
Virtual Machine/Personal Computer Program $1000

Documentation
Guide to Operations PC XT. Guide to Operations PC XT/370. BASIC
Reference Manual

Prices
XT/370 Model 568 with one floppy-disk drive

(requires XT/370 Expansion Unit) 56230
XT/370 Model 588 with one floppy-disk drive and
one fixed-disk drive $8085



A NEW WORLD OF SIGNAL PRGGESSING
FOR THE IBM PG '
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All the most needed programm - _—
in one convenient software package.

It'shere: Tme s1gna1 processing
- ontheIBMPC l'scalled] ILS-PC1,
and was developed from our mini--
computer ILS, the world standard
n sngnai'processmg software.

ILSPC1 enables yautodo signal :

| processmgnbwouyourownIBM

PCor X’l‘ Wlthout writing programs.

Without alot of time qreffort. When
- used with the 8087 coprocessor, it

performsat minicomputer speed.

ILS-PC 1 provides all the essentials:

data acquisition support; waveform
display and editing; digital filtering;
spectral analysis. Applicationsin-
clude noise and vibration, speech,

seismology, acoustics, sonar, radar,

bio-medicine and many otherfields.
Partof [LS-PC 1 convenienceis a
menu-prompt you can use while

learning;, then bypass once you're
veady for command control. With
our customer service phone line,
you get answers to software or
applications questions.

‘Bring signal processing to your
ownIBMPC or XT. Call our toll-free
number now for full information on
ILS-PC 1. The priceis $1495. The
benefitis a new world of convenience.

Sﬂ‘f i Signal Technology Inc

5951 Encina Road * Goleta, CA93117

In California, (805) 683-3771 TWX 910-334-3471

Call toll-free (800) 235-5782

" Geymany « TCAE GmbH, Tel 8!39/6067 Thlex. 841 527523 / Swaden'® 3K Tre Konsuller AB, Tel: 0764/30175, Thlex. 854 15559 / Switzerland + Zentrama Technik AG: Tel. 032 233553, Tolex. B45 349353 /
U.K.OLcmca Tel. 01637 9141, Talexy 5] 27200 / Jupan o Rikei Corp, Tal. 03:345-1411, Talex' 781 123772 / Korea * Greonell System ndustry Co, Tel: 725 628\ 2, Telex. 787 2323} /
| Taiwan, v Hermes ' Epitak, Cofp. Tl 02 562 5831, Tblex ‘785 26794 - IBM PCand PC/XT are rogislered trademarks ol Intemational Businiess Machines.
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How HP business graphics

Enhance your reputation for being more pro-
fessional, persuasive, credible and effective
than your competition with the new HP 7475A
Business Professional’s Plotter.

Make a first impression that lasts

The vital importance of graphics to today’s business professional
cannot be overstated. In survey

after survey, statistics prove
graphics can help you
spot trends and relation-
ships quickly,
analyze data
accurately, and
communicate
your ideas
with more

clarity
and power
than in any
other way.
Even more im-
portant, graphics
can actually increase
personal and company
productivity. And create a
first impression of quality and
professionalism that lasts and lasts.

Graphics: the end to meetings
that go nowhere

In a fascinating research project conducted by The University of
Pennsylvania, 123 MBA candidates were involved in a study
designed to test the effectiveness of business graphics in meeting
situations. The results were startling. In the group where visual
aids were used:

® Meetings were shorter: The study showed a 28% reduction in
meeting length when transparencies were used.

* Group consensus was faster: Agreement was reached by 79% of
the group using transparencies, compared with only 8% among
the control group using no visual aids.

e The decision process was accelerated: 64% of study participants
said they made their business decisions immediately after the vis-
ual presentation. When overheads were not used, the control group
said they delayed decision-making until some time after the group
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discussion following the presentation.

e Presenters with visual aids were perceived as being more profes-
sional, persuasive, credible and effective than those not using
visual aids.

Now, with the new HP 7475A Business Professional’s Plotter,
your meetings can have immediate and productive results like
these.

How the quality look
of HP graphics can help

The way you present your information can be equally as important
as the actual information you're presenting. And that’s where the
new HP 7475A Business Professional’s Plotter lets your profes-
sionalism shine through.

Standards unsurpassed in the
plotter business

The technical standards of the HP 7475A have no equal for pro-
ducing quality graphics. With a resolution of one-thousandth-of-an-
inch, curved lines are smooth, not jagged, and straight lines are
consistently straight. lts exceptional repeatability (the ability of a
pen to return precisely to a given point) assures that intersecting
lines and circular shapes will meet exactly. The result is high-quality
charts and graphs you'll be proud to present.

Why 6 pens when experts say 4 will do?

Graphics industry experts maintain that
good graphics contain four colors per
chart. But Hewlett-Packard goes the
experts two better by providing a
six-pen carousel, so you can
store and use pens of different
widths—thick pens for
bold headings and thin
pens for details. And
with six pens, you
won’t have to
waste valuable time
changing them. That’s
important when “the
boss wants to see your pre-
sentation in twenty minutes!”

With the HP 7475A, you also
get automatic pen capping to pre-
vent pens from drying out between
uses, and special *pen damping”
(gently lowering the pen to the paper or
transparency) to increase pen life and ensure better line quality...
use after use after use. You also get a rainbow of 10 colors to
choose from, in two line widths.

Your choice: 2 paper sizes and today’s
most popular graphics software packages

While most professional business applications will be satisfied with
standard 82 x 11" paper or transparencies, the HP 7475A adds the




can be the key to your success.

capability of plotting on larger 11 x
17" media, too. The larger plots are
especially well-suited for time lines,
PERT charts, schematics and engineering
drawings.

Best of all, you don't have to be a programmer
to produce quality graphics on the HP 7475A.
It's supported by a variety of professional graphics
software packages for both HP and non-HP desktop
and personal computers.

Naturally, speaking of software compatibility leads us to
hardware compatibility. ...

Compatible with almost any personal
computer in the marketplace today

With two interfaces available, the HP 7475A quickly “makes friends”
with most models of todays most popular personal computers,
including IBM® Apple™ Compaq™ Osborne® and Commodore™
--as well as a host of HP computers.

The cost? Surprisingly affordable

The new HP 7475A Business Professional’s Plotter is an amazingly
affordable $1895. When you consider that a typical fee for a single
five-color transparency from a graphics service is $50—and that
the same transparency can be prepared for about $1 in materials
on the HP 7475A —the return on your investment is almost
immediate.

Another choice: HP’s low-cost,
high performance
Personal Computer Plotter

For the “business on a budget)’ you may also want a look at our
2-pen Personal Computer Plotter, the 7470A. Its low cost (only
$1095) is as remarkable as the quality of its plots. With many of
the same features as the new HP 7475A, the HP 7470A plots
on a single paper size (8% x 11"). It stores and caps two pens,

Circle 79 on inquiry card.

and you can easily change the pens
yourself for multi-color plotting. Best of
all, the HP 7470A 2-pen plotter lets you
turn your personal computer into a personal
graphics workstation for only $1095.

Send for your FREE “Better
Presentations Package” today!

For a FREE sample plot, overhead transparency, and more
details, mail the coupon below today. We'll also enclose a list
of software packages you can use with the HP 7475A or HP 7470A.

For the name of your nearest ,
Hewlett-Packard dealer call ﬁ
toll-free 800-547-3400. Ia

1101303

HEWLETT
PACKARD

__--_--_--____________1

YES!I'm ready to gain a reputation for being more profes- ||
sional, persuasive, credible and effective than my competition.
Please send me your FREE “Better Presentations Package,” so
I can learn more about the new HP 7475A Business Profes-
sional’s Plotter and the HP 7470A Personal Computer Plotter.
I understand I will receive this valuable package without cost
or obllgatlon
am Title
ompany
ddress
ity/State & Zip
hone Number ( )
y computer is

end to: Hewlett-Packard
16399 W, Bernardo Drive, San Diego, CA 92127
Attn: Marketing Communications 1,303 griam cuioe
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The IBM 3270
Personal Computer

mamm -
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The IBM 3270 Personal Computer, another in the
“workstation” family of PCs, lets you communicate with
host computers such as IBM 43XX or 308X series pro-
cessors, or to work locally in a personal computing ses-
sion. The 3270 PC can display information in up to seven
user-definable windows, including four host windows, one
PC-DOS window. and two electronic notepads. all on a
high-resolution color display. You need a 3274 contro! unit
to run more than one host computer session at a time,
multiplexing four cables to one or more remote main-
frames into a single connection to the 3270 PC. Windows
can be moved and adjusted easily; a single keystroke takes
you from personal computing to host sessions. You can
store the layout of windows on the screen in a “profile”
and call it up with a few keystrokes. An autokey function
can record a sequence of keystrokes. simplifying logging
onto multiple sessions.

The 3270 is available in several configurations with dif-
ferent displays, amounts of memory, and mass storage.
Most people will choose the inexpensive 5272 color
display or 515! monochrome display. Sophisticated
graphics are available with the 3270 PC/G and GX systems
and their larger, very high-resolution color displays with
up to 960 by 1000 pixels and 16-color resolution.

24 + BYTE Guide to the 1BM PC « Fall 1984

Name
IBM 3270 Personal Computer

Manufacturer

International Business Machines Corporation
Information Systems Group

900 King Street

Rye Brook. NY 10573

Size
5% by 20 by 16 inches; 33 pounds

Components

Processor: Intel 8088

Memory: 40K bytes ROM. 256K bytes RAM standard. 640K
bytes RAM maximum with memory-expansion card

Keyboard: 122-key layout inciuding function keys for both 3270
and PC functions and a numeric/cursor keypad; detachable with
6-foot coil cable: adjustable typing angle

Mass Storage: 360K-byte double-sided 5%-inch floppy-disk drive
Expansion: Eight expansion slots (several already used by
various adapters)

IBM 3270 PC

5271 Model 2: System Unit with 256K-byte memory.
one floppy-disk drive and adapter. 5151/5272 display
adapter. 3270 PC keyboard/timer adapter. 3270 system

adapter 53785
5271 Model 4. Mode! 2 features plus second floppy-

disk drive. 64/256K-byte memory-expansion option with

64K bytes. parallel printer adapter $4650
5271 Model 6: Model 2 features plus one 10-megabyte
fixed-disk drive and adapter. 64/256K-byte memory-

expansion option with 64K bytes, parallel printer

adapter $6210
5272 Color Display (14-inch. eight-color. 720 by 350

pixels) $995
All-Points-Addressable Graphics Adapter $550
Host Graphics Adapter $800
3270 PC Control Program $300
3270 PC File Transfer Program $600
IBM 3270 PC/G and GX

5371 Model 12: System unit with 384K-byte memory.

one floppy-disk drive and adapter. 3270 system adapter.

parallel printer adapter. and mouse tablet/adapter $4130
5371 Model 14: Same as Model 12 except for 512K-byte
memory and two floppy-disk drives 54755
5371 Model 16: Same as Model 12 except for 576K-

byte memory and 10-megabyte fixed-disk drive and

adapter S6580
5371 Keyboard $295
5279 Color Display (14-inch. eight-color. 720 by 512

pixels) $1600
5278 Display Attachment Unit $3060
5379 Color Display (19-inch. 16-color. 960 by 1000

pixels) $3600
5379 Monochrome Display (19-inch. four shades. 960 by

1000 pixels) $2750
5378 Display Attachment Unit (color) $8310
5378 Display Attachment Unit (monochrome) $7810
5277 Mouse S340
Optional Hardware

5151 Monochrome Display $275
5152 Graphics Printer 5449
5182 Color Printer (dot-matrix) 51995
3852 Color Printer (seven-color ink-jet) $900
Documentation

Guide to Operations. Reference Manual. Maintenance \nformation

Prices

3270 PC/G minimum configuration $9535
3270 PC/GX minimum configuration $16.785
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It was the personal computer circus.

And it had gone on too long.

The erowd grew restless as cach
new act continued to perform varying
degrees of IBM compatibility.

Suddenly, the crowd gasped. It was
the unexpected finale — the arrival of
Sperry, with a performance no one
could have imagined possible.

Ladies and gentlemen, it was the
Sperry PC. It ran IBM compatible
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Better because it ran them faster —
up to H0% faster.

It ran them with breathtaking
graphics, far more dramatic than the
IBM PC could provide.

And it ran them from a keyboard
that drew roars of approval, for it was
not only easier to operate, but far
more comfortable than IBM's.

And as the crowd cried out for more,
that’s just what Sperry gave them: the

software. e

But that wasn't
the show stopper.

Because it soon
became quite clear
the Sperry PC didn't
just run the IBM
programs, it ran
them better.

OPERATING
SYSTEM

MS DOS Version

1.25 or 2,0 with LW,
BASIC MICRO-
PROCESSUOR
1ligh-Speed 16-bit BOKE
DISPLAY SUREENS
Hixh Definitivn
munochrome dispiay
13M compatible
wraphics.
COMMUNICATIONS
Built-in Asynchronous

L

SFERRY PERSONAL COMIUTER
SPECIFICATIONS

KEYHOARD

B4 keys. 6L cord
AUXILIARY
MEMORY

Up ta two internal 55"
diskettes M3
internul fixed disk
when configared with
single diskette,
USER MEMORtY
Standurd 128K bytes,
expantdable 1o 610K
DIAGNUSTIUS
Fower-on self test
CLOCK

Timeolday with
buttery hack-ug

« Sperry Corporation, 1983

T3M is u reistered trudemark of Internativnal Business Muchines Curporation.

NS DOS s u registered trudemark of Micrasoft Corporation.
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ability to plug right into a
company's main computer,
whether that system was
IBM o1 Sperry. Or both.
As the crowd sat
stunned by this final
flourish, Sperry left all
with a most provocative
question. Was it possible

The Sperry
What the personal computer
should have been in the first place.
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that the Sperry PC could do all of this
and yet cost less?

Aguin, the crowd gasped.

Could it be?

Come see for yourself. Hands-on,
side-by-side. Call 800-535-3232, toll-
free. Or write us. Sperry Corporation,
Comguter Systems, Department 100,
P.0O. Box 500, Blue Bell, PA 19424-0024.

Ju
J=SPERRY

PC.
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The IBM System 9000 is designed to automate the
laboratory as the IBM PC automated the office. For data
acquisition. data analysis. and instrument control, the
S9000 has a wide range of interfaces; three RS-232C
ports, a bidirectional 8-bit parallel port, an IEEE-488 port,
three timers, a clock, 32 programmable interrupts. and
four DMA channels. The system includes a real-time,
multitasking operating system (CSOS) that can
simultaneously collect data, store or process it, analyze
collected data and display it on the screen, output data to
the printer/plotter. or transmit the data to other computers
for analysis.

The S9000 comes in two versions—one for the lab, one
for the office. The IBM 9001 benchtop model holds the
computer. a display, and multicolor printer/plotter in a ver-
tical package that occupies little space. The IBM 9002 is a
smaller system with cleaner lines for your desktop. The
XENIX operating system {a version of UNIX) is also
available for multiuser, multitasking applications in which
realtime control is not as critical. You must configure the
system with a hard-disk drive, a memory-management
card, 640K bytes of memory. and one 8-inch floppy-disk
drive in order to run XENIX. Files can be transferred bet-
ween the two operating systems.

The large membrane keypad with 57 user-programmable
keys helps automate laboratory applications by defining
single-keystroke commands to control instruments. Keypad
overlays let you clearly label the keys. m
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Name
IBM System 9000

Manufacturer

International Business Machines Corporation
IBM Instruments Inc.

Orchard Park

POB 332

Danbury. CT 06810

Size
7 by 18 by 22 inches: 64 pounds

Components

Processor: Motorola 68000, 8-MHz: with four DMA channels
Memory: 128K bytes ROM. 128K bytes RAM standard. expan-
dable to 5.2 megabytes in 256K-byte increments

Processor Board Interfaces: Three RS-232<. one bidirectional
8-bit parallel. one IEEE-488

Display: 12-inch green-phosphor 768- by 480-pixel screen. 80
characters by 30 lines: 10 user-definable keys below screen
Keyboard: 83-key layout with 10 function keys and numeric/cur-
sor keypad: 57-key pressure-sensitive keypad: detachable with
6-foot coil cable

Mass Storage: Optional 640K-byte 5%-inch or 985K-byte 8-inch
floppy-disk drive

Expansion: Optional. five slots on a system bus card

Software
Real-time. multitasking Computer System Operating System
(CSOS): diagnostics

Optional Hardware

256K-byte Memory Expansion Card 51395
1024K-byte Memory Expansion Card $3180
Dual 5%-inch floppy disks 51645
Dual 8-inch floppy disks $2470
10-megabyte hard-disk drive $2195
Hard-disk controller card 51295
Memory-management card 51495
Analog sensor card 51695
Color Printer 51995
Optional Software

CSOS Extensions 5155
BASIC Interpreter 5195
Pascal Compiler 5595
FORTRAN Compiler 5595
Chromatography Application Program 5795
XENIX Operating System $995

Documentation
Operator's Manual. OS 1.1. Problem lsolation Manual. BASIC Manual

Prices

900! Benchtop Computer $6495
9001 Benchtop Computer with printer/plotter $8590
9002 Desktop Computer $6495
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No, it won't roll over and play
dead. While the funny-looking
symbols might not make immedi-
ate sense to you, to a PC equipped
with STSC’s APL*PLUS® /PC System
they tell an amazing story. In just
11 lines this program describes a
sequence of events that can't be
accomplished by any other single
software package.

The program is written in an
application development language
called the APL*PLUS/PC System.
Briefly, here’s what it does. First, it
sorts a DOS file containing revenue
data and plots the revenues as a
histogram. It calculates mean and
variance revenues. Then with the
help of a full-screen editor, it
creates a memo combining the
histogram, statistics and descrip-
tive text. Finally the program
issues a DOS command to the PC,
dials a host computer, and elec-
tronically mails the memo. All in
just 11 lines. No wonder a PC
Magazine reviewer reacted to our
APL*PLUS/PC System with “awe
and delight” (March 1983).

If you want to integrate existing
software or create custom solu-
tions to problems that can't be
handled by the software you're
currently using, you need the
APL*PLUS/PC System. [t costs
$595.00, and runs on the IBM PC
with 192 KB of RAM as well as on a
number of compatible machines.

To order the APL*PLUS/PC
System see your local dealer or
contact STSC, Inc., (800) 592-0050,
2115 East Jefferson Street,
Rockville, Maryland 20852.

STSC

A Contel Company
Circle 165 on inquiry card.
APL#PLUS is a service mark and trademark of STSC. Inc.,

registered in the Uniled States Patent and Trademark Office
and in cerlain other countries.
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Let Persyst get your

more

We have a full range of com-
munication solutions to talk about.
That's why Persyst is your single
source for the most flexible, the most
cost efficient ways to tie your IBM
PC to your mainframe computer.

]
oA C

COMM
CIRL

HOST

COAX/3270

For instance, one solution is
our Coax/3270. This single-slot
expansion board lets you connect
your IBM PC directly into virtually
any IBM 3270 environment. And
with our 3278/79 emulation soft-
ware, it’s easy to share information
between your mainframe and
1BM PC.

And that's just the start.
Persyst has other solutions that will
help you incorporate your IBM PC
into almost any 1BM communica-
tions environment, including SNA
or Bisync.

With our DCP/88 and our
Multiple Protocol Communications
controller (MPC), you can create
a sophisticated, remote, multi-user
3270 environment. One that can
support up to nine devices, including
five printers and four PCs func-
tioning as 3278/79 display stations.
Or, use either the DCP/88 or MPC
to configure 2780/3780 or HASP
RJE workstations.

Because Persyst's communica-
tion solutions are built on powerful
software-controlled multiple
protocol hardware, you'll have maxi-
mum configuration flexibility. And
this means you'll be able to modify
your communication strategies as
your needs change — without con-
stantly reinvesting in new hardware.
It’s your guarantee for the future.

And when you're ready to talk
about quality and reliability we
have plenty to say about that, too.
All Persyst products are submitted
to one of the most stringent testing
and quality assurance programs in
the industry. We're so confident
in our quality and reliability that
we back our products by a 2-year
warranty.

So if you're looking for flexible,
low cost and reliable solutions for
IBM PC to mainframe communica-
tions, talk with Persyst. But be

Circle 138 for Dealer inquiries. Circle 139 for End-User inquiries.

IBM PC talking to
{:)ur mainframe,
ecause we have

to talk about.
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prepared to spend some time,

because we have lots to talk about.
Persyst Products, Personal

Systems Technology, Inc., 17862

Fitch, PO. Box 19615, Irvine,

California 92714. Telephone:

(714) 660-1010 Telex: 467864
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Insist on Persyst.
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[BM FORECAST

MARKET

DOMINANCE

IBM’s array of follow-up products and
enhancements for the PC means it is here to stay

During 1983, IBM shipped more than 600,000 PC and PC XT
microcomputers, making the microcomputer division one of the most
startling success stories in IBM’s long history. IBM's introduction of
low-end computer products has changed the way the corporation ap-
proaches the marketplace. Their success will continue to alter Big Blue's
development in years to come.

Follow-up products from the corporation’s Entry Systems Division
in Boca Raton, Florida. and products developed in concert with that
division by IBM's Raleigh, North Carolina facility and Endicott, New
York operation (the 3270 and XT/370, respectively) indicate that IBM
will continue to devote impressive resources to both software and
hardware in low-priced computing packages.

Strategic Inc., a high-tech research and market-analysis firm located
in San Jose, California, set out to compile user reactions to IBM's new
PC from those businesses across the country that have purchased one
or more units. IBM PC User Reactions, Requirements and Plans— 1984, com-
pleted in December 1983, also speculates on how businesses will use
these computers in the future.

IBM’s PC line now includes six products: the original IBM PC, the
IBM PC XT, the PCjr, the PC Portable, the 3270 PC, and the XT/370.

Michael Killen (POB 2150, Cupertino. CA 95015-2150) is president of
Strategic Inc.

ILLUSTRATION BY DAVE CALVER

BY MICHAEL KILLEN

Fall 1984
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FORECAST

THE 16-BIT STANDARD

The 16-bit IBM PC is a flexible, dependable, expandable per-
sonal computer with an Intel 8088 central-processing unit,
an 8-bit data bus. and one or two 5%-inch. single- or double-
density floppy disks. Its bit-mapped graphics display comes
in monochrome or color, and its PC-DOS (disk operating sys-
tem), a variant of Microsoft's MS-DOS. is now the standard
among 16-bit operating systems for personal computers.
The PC and the XT are architecturally identical: PC pro-
grams run without modification on the XT, and any PC board
can be plugged into the XT. However. the XT, which contains
more slots and a larger power supply. is capable of support-
ing more peripherals and memory. The XT is configured with
both a 5%-inch floppy disk and a 10-megabyte hard disk.
The IBM PC is exceptionally well constructed and provides
an excellent diagnostics package that allows customers to

isolate problems. Most microcomputer companies do not
provide such a package. It is a reflection of IBM's long-term
customer-oriented philosophy.

IBM's personal computer was one of the first to provide
“bit-mapped” graphics, meaning that each pixel on the dis-
play monitor is represented by a single bit in memory, with
specialized hardware to translate the memory “image” into
TV signals to drive the monitor. To update any point on the
screen, a programmer need only set the appropriate bit in
memory. Bit mapping is inexpensive and critical for the “win-
dow" features in advanced software.

The Intel 8088 processor provides slightly less arithmetic
power than a 4-mHz Z80 by Zilog. However, the 640K-byte
maximum address space of the PC allows many significant
programs to be run without swapping code or data segments.
This often improves performance considerably because disk

(continued)

User Reactions

trategic Inc. surveyed 70 large
Scompanies that currently use
both the IBM PC and at least
one mainframe and 100 smaller
companies that use the [BM PC and
some other mini- or microcomputer.
Strategic's findings confirmed
several theories on IBM strategies.
According to Strategic. IBM has
maintained control of its mainframe
customers. dissuading most from
adding non-IBM equipment. Further,
the December 1983 study found that
most mainframe customers are using
their PCs in conjunction with their
mainframes; ultimately, this habit will
increase IBM's mainframe revenues.
Specifically. the study found that
the large organizations interviewed
had an average of 21 IBM PCs in-
stalled: the smaller companies had
an average of six. According to the
survey results, most of the larger
companies consider the standard to
be {BM products rather than micro-
computers from Apple.
The conclusions Strategic reached
in its study are as follows:

ePurchase, installation, training,
and service are mainly handled
by the data-processing depart-
ments of large organizations.

®Training is not yet taken very ser-
jously, with most users being self-

taught. Many respondents don't
think this is adequate.

® Most of the actual users of IBM
PCs are middle managers in both
large and small organizations.

®large organizations purchase

more complete systems than
smaller companies, with more
than 70 percent of these con-
figured with two floppy-disk
drives or 10-megabyte hard-disk
drives.

® Large and small users cite more
than 30 different primary applica-
tions for their PCs. Spreadsheet
and financial applications are the
most common.

® Most users are not developing ap-
plications software themselves.
Of those who are, BASIC is the
most popular language. followed
by Pascal and FORTRAN.

e Only 12 percent of the large or-
ganizations sampled use a LAN
(local-area network), of which only
two are standard networks (Cor-
vus and 3COM). The majority of
large users are actively con-
sidering purchasing a LAN, or will
do so in the foreseeable future.

® Approximately two-thirds of the
large users use IBM 3270 emula-
tion to access other systems. For
one-fourth, the PC is mainly used
as a terminal, with another one-

third using both terminal and PC
capabilities. One-third use or want
to use remote-job-entry capabil-
ity.

® Most large users need to access
IBM mainframes from the PC.
Most small users need to access
some other computer system.

® Sharing files is the most common
reason cited for wanting multiuser
versions of a PC.

® Most systems in both large and
small companies are shared by at
least two different users. and
most users have some file-sharing
requirement. making a multiuser
version of the PC desirable.

e Most small and large organiza-
tions are satisfied with their IBM
PCs. most citing increased speed,
efficiency. quality. and lower cost
work as reasons.

® | arge organizations in the sample
expect to buy at least 32 PCs
each during the next year. Sixty
percent of the large user
organizations plan to make one
brand of personal computer stan-
dard. and two-thirds have chosen
IBM products. Nine percent have
chosen Apple.

® Half of the large users expect to
buy at least 25 percent more XT
systems. Almost 20 percent state
they would buy only XT systems.
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~Soyou reabbut to outgrow  the ‘staﬁ {
IBM PC™ or compatible computer? And now y
your nails over the cost of adding more bytes. -
No need! Consider the eminently memorable combinatio :
price of the Great Lakes Superior 10™ hard disk subsy stem
and the Great Lakes Quartermaster 23™ tape back-up od ﬁ 3

The Superior 10—$1495

Not only is our $1495 price considerably lower than the
nearest 10-megabyte competitor, but we offer the best
dollar-per-megabyte ratio for the 23mb and 40mb sqbsyst,ems"
as well. The ratios? 10mb at $149 per mb; 23mb at $98 per
mb (retail $2249); 40mb at $70 per mb (retail $2795). i

Quartermaster 23 —$995

This optional 23mb tape back-up module is simple to
use and efficient as well. Take, for example, our remarkable
Selecta-File™ feature. This V4-inch tape drive module
allows you to back up and restore data using selective
file-by-file data transfer (or full streaming). And it masters
all this for just $43 per megabyte.
Complete and ready-to-use

When you buy a Superior hard disk subsystem, every-
thing is there, ready to operate at high speed. This includes:
high quality fixed hard disk, controller board, software that
runs on DOS 1.1 and 2.0 (CP/M 86™ and other operating sys-
tems available), host adaptor board, integral power supply,
cables, external custom chassis with additional space for our
tape back-up, and documentation.
Our line is expansive, not expensive

Need even more storage for your IBM PC or compatible?
We offer hard disk subsystems including 65, 110 and 140mb
—all designed for superb quality at the very lowest possible
prices. And we stand behind all our products with our 90-day
warranty. That's because our quality lives up to our first name.

Available at leading dealers everywhere

™IBM PC is a trademark of Internationa! Business Machines Corporation. 4 e 1
™Superior (10 through 140), Quartermaster 23, and Selecta-File are trademarks of We live up.to pur first name

Great Lakes Computer Peripherals. Inc. 2200 W. Higgins Road, Hoffman Estates, IL 60195
™CP/M 86 is a trademark of Digital Research, Inc. Circle 69 on inquiry card. 1-800-323-6836/1-312-884-7272



The Ven-Tel Half Card."
The only 1200 baud modem
for your IBM XT or IBM portable PC.

The Ven-Tel Half Card™ is the only internal 1200/300 baud
modem that fits in the small expansion slots of the IBM-XT and
the IBM Portable.

Free Expansion Slot. If you own an IBM PC-XT, look inside the
chassis sometime. You'll see a number of standard sized ex-
pansion slots and one unused half-sized slot. That's where the
Half Card™ fits—in a spot that would otherwise be wasted. So
why take up one (or sometimes two) valuable full-size slots for
your modem? With the Half Card,” it's like getting an extra ex-
pansion slot for free.

True Portability. IBM Portable PC owners will appreciate the
true portability offered by the Half Card," the only modem that
fits in the half-sized slots of the Portable. When you're on the
road, you won't need to pack along a bulky external modem,
cable and power supply. Your modem will already be inside your
computer, ready to go! i

Although it's half the size of other modems,
the Half Card™ has all of the high
performance features you

expect: selection of
1200 or 300

baud,

automatic dialing using the industry standard “"AT" command
set, automatic answer on any ring, and full compatibiiity with
virtually all software.

The Half Card™ comes complete with one of the most popular
communications software packages available, CROSSTALK
XVI by Microstuf. Whether you use an information service such
as The Source or Dow Jones News Retrieval, or transfer files
and electronic mail, the Half Card™ connects your Portable or
XT to the world.

Effortless Communication

From Ven-Tel Inc.
2342 Walsh Ave.

Santa Clara, CA 95051

(408) 727-5721

Circle 180 on inquiry card.

The Half
Card!™ with
. Crosstalk-XVI

£ software, retails for

$549 and is available at

% Businessland, Computerland,

- the Genra Group and other fine
X dealers nationwide.
" The Half Card™ also works in the IBM PC, the

Compagq, and the Panasonic Senior Partner. Also
from Ven-Tel: an internal modem for the HP 150 and an
external modem with all of the features of the Half Card*

The Half Card also operates in the PC, Compagq and other IBM compalibles
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11O (input/output) is always time consuming. For instance. on
a Z80 even a word processor such as WordStar requires code
overlays, and relatively small files must be shuffled to and
from the disk. On an IBM PC. the entire program can be resi-
dent in memory simultaneously. in addition to very large files.

While 640K bytes of address space is a great improvement
over available microcomputer RAM (random-access read/
write memory). it is only two-thirds of the I-megabyte address
space available to the 8088 chip. Unfortunately, Microsoft's
BASIC Interpreter and the PC disk operating system consume
the remaining 360K bytes of memory. Although the remain-
ing memory is adequate for most of today’s microcomputer
programs. the limit prevents the PC from running large pro-
grams, keeping several programs in memory at once, or stor-
ing a large amount of data in memory. Each limitation reduces
the effectiveness of IBM's PC in some applications and will
slow the development of more sophisticated software.

Further, the 8088’s 8-bit 1/O and memory data bus limit the
speed of communication between the PC and its disks or
other peripherals to 8-bit levels.

IBM’s own feature-by-feature comparison of price and per-
formance shows the PC to be markedly inferior and higher
priced than most equivalent systems from other companies.
The system is not being sold on either point. but rather as
the standard from a corporation that provides strong sup-
port. demonstrating. once again. IBM's hegemony in the com-
puter market.

THE IBM 3270 PC

The 3270 PC embodies several IBM tactics. First. it allows
IBM to push ahead in the personal computer market and yet
maintain its mainframe products at the center of a client's
information-processing needs. Second, it bolsters the data-
processing department’s role in information processing. This
is important because IBM’'s main customers are data-
processing managers, not office-automation managers.

Further. the advent of the 3270 PC enhances and protects
a line of IBM products (3270/3274) that is now 12 years old.
The 3270 PC may be the first step in upgrading the 3274
product. For instance, IBM may merge the 3274 and the yet-
to-be-announced local-area network product, or it may use
the 3270 PC’s program capability to enhance mainframe con-
trol of terminals and provide such features as teletext and
distributed graphics systems.

Before the advent of the 3270 PC, it was possible to argue
that mainframes and their traditional data-processing func-
tions were destined to be overlapped and possibly even
superseded by information-processing functions performed
by integrated networks of PCs and small multiuser systems.
IBM has negated this argument by increasing the capabili-
ties of its mainframes through the integration of more busi-
ness microcomputer functions. Thus, the information process-
ing functions of business microcomputers are dependent
upon the existence and expansion of a mainframe.

The 3270 PC is a superset of the functions of the IBM PC
and the IBM 3270 terminal. As a 3270 terminal. it hooks into
any of the 3274 control units or serial 1/O ports on the various
IBM mainframe computers. As a PC, the system provides vari-
ous configurations comparable to the IBM PC or XT

IBM has added new functions to this combination, the most

important being the simultaneous display and manipulation
on the screen of as many as four “"documents” {files or data
developed within a program). This kind of integration dis-
tinguishes the 3270 PC from a PC with a 3270 emulation
adapter.

The 3270 PC will appeal to three classes of customers who
currently own IBM mainframes: those who have many man-
agement and technical personnel who currently use the main-
frame and use. or wish to use, PC functions; microcomputer
{and not just IBM PC) users who need to access mainframe
data in the course of their work with the microcomputer: and
IBM PC users who can't wait for IBM to support the multi-
window capabilities on the IBM PC.

Strategic Inc. believes there are many such users. However,
even if there were not, IBM has positioned this product to
strengthen both the IBM PC and its mainframe lines of equip-
ment.

The 3270 PC multitasking window capabilities represent
an entirely new dimension for both the IBM PC and main-
frame products. Comparable single-user. stand-alone systems
are Apple's Lisa. the Xerox 820. and the IBM PC with a hard
disk running VisiOn software. No comparable stand-alone,
multiuser products are available to users of IBM mainframe
products.

There is, therefore, no direct competition with the 3270 PC.
Strategic Inc. knows of none planned. although companies
that make 3270-compatible terminals. such as Memorex. are
likely to develop equivalent products.

THE XT/370

1BM's XT/370 reaffirms its corporate strategy of maintaining
the traditional mainframe as the center of a company’s in-
formation processing. It is alsp an attempt to create an
industry-standard processor in a new market: the personal
workstation arena.

Further, the XT/370 will ultimately force the upgrade of a
company'’s existing mainframe equipment. Adding the XT/370
superficially unloads a company’s mainframe 370 of its duties.
but the introduction of more XT/370s, spurred by the in-
creased terminal capabilities at relatively low cost, will in-
crease the burden of the mainframe 370. Eventually. this
leads a company to invest in additional disks, memory. chan-
nel capacity. and probably an upgraded central processor.

Physically. the IBM XT/370 is an XT personal computer with
three new boards added. providing 768K bytes of memory.
four chips (an 8088, two 68000s, and an 8087), which allow
it to execute the 370 instruction set, and an 1/O and virtual-
memory management unit.

Functionally, the IBM XT/370 combines three systems and
allows the user to switch quickly between them. In the PC
mode, it is an IBM XT. In terminal mode, it functions as an
IBM 3277 display terminal. In workstation mode, it executes
a new version of the System/370 VM/CMS (Virtual Memory/
Conversational Monitor System) operating system, called
VM/PC. enabling the workstation to download VM/CMS ap-
plications from the host processor. Thus, only normal file and
virtual-memory management are handled by the System/370.
As a VM/PC workstation, the XT/370 can call up mainframe
programs and access mainframe data in a virtual environ-

(continued)
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ment of up to 4 megabytes.

Technically. the XT/370 is a weak product: first. there is little
integration of the XT/370 with the System/370. For instance.
the host treats it like a 3274 terminal. not like a coprocessor.
This may be fixed by future software products.

Second. the PC portion of the XT/370 is not well integrated
with the MVS (muitiple virtual storage) environment.

Third. the XT/370 suffers physical and architectural con-
straints as a result of IBM’s using the XT system as a base.
For instance, the PC operating system is always active. The
main memory is shared between the 8088 and 370 pro-
cessors. Further, both I/O and memory share the same 8-bit
bus, and, finally, all VM/CMS 1/O is run through the PC BIOS
(basic input/output system) code.

These limitations, combined with the 70-millisecond access
time for the 5%-inch Winchester disk. which is the paging
device, mean that the aggregate performance of the system
will be far below the 0.1 millions of instructions per second
(MIPS) claimed by IBM. The claim is made for any applica-
tion with a working set larger than the 416K bytes of physical
memory available to the XT/370 processor, while running as
a 370. One-tenth of a million instructions per second of 370
processor power is comparable to a 4-mHz 780 and less than
the processor power of an 8086. This is clearly not a price/
performance breakthrough compared to other micropro-
Cessors.

The XT/370 provides its 0.1 MIPS at a cost of approximately
$12.000. or $120.000 per 1.0 MIPS. This compares favorably
to approximately 1.2 MIPS at $500.000 for IBM’'s own 434]1
mainframe. Thus, the XT/370 has from two to ten times the
absolute processor power available to an average mainframe
VM/CMS user, and approximately 3.5 times the price per-
formance ratio of the 4341-12, while allowing you to add the
workstations in $12.000 increments, rather than buying a
$500.000 system.

Finally, IBM’'s marketing thrust for the XT/370 appears to
focus on providing cost-effective higher performance on a
per-user basis. However, though favorable relative to [BM's
own equipment. the absolute performance of the XT/370 is
lower and the price is higher than comparable microcom-
puters. The per-user cost is unfavorable compared to “super-
mini” products.

IBM expects the XT/370 to appeal to several classes of cus-
tomers who have overloaded mainframes:

® Applications developers. The first software releases for
the XT/370 emphasize software development. Undoubted-
ly the work of the original development team, this soft-
ware provides an excellent interactive environment.

® Users of small working-set applications. These customers
will require considerable processor power relative to that
available to a single user under the VM/CMS environment,
but relatively little 1/O.

If the working set of the application is so large that it
cannot fit into the 416K-byte physical memory (when run-
ning in 370 mode), or if a large data set is used in the
4 megabytes of virtual memory. the PC’s disk /O will limit
performance to a fraction of the 0.1 MIPS. If high-density
disk or tape I/O is required and files are so large they can-
not fit on the XT disks. the performance advantage of the
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XT/370 will likely be dissipated by the increased time
necessary to communicate this data between the main-
frame and the XT/370 workstation.

® Engineers and scientists. These customers work with
relatively small amounts of data (probably in FORTRAN])
and will obtain a better turnaround time from a local 0.1
MIPS system than from a shared mainframe.

It is nearly inconceivable, given the number of very high-
performance microcomputers aimed at this market. that
IBM could sell a single XT/370 for this use without its cur-
rent dominance in the data-processing market and the
power that data-processing departments have in systems
acquisition within most companies.

PROBABLE FUTURE PRODUCTS

Obvious and necessary upgrades to the PC and XT are larger
memory, larger disks, and a larger variety of printers, plot-
ters, modems, etc. Future versions. compatible at the soft-
ware but not the hardware level. may feature faster memory
and processors, but this is unlikely before 1987 or 1988.

Obvious and necessary upgrades of the 3270 PC include
all of the above. Additionally. IBM and other companies will
take advantage of the PC's processor power and local disk
storage to provide increased integration of other mainframe
software environments with the PC. For instance. IBM’s in-
teractive environments are not known for simplicity. and a
menu-driven TSO (timesharing operation) interface would
allow the user to function effectively knowing much less about
TSO.

Obvious and necessary upgrades of XT/370 include larger
disks. printers, etc.. as well as better integration of VM/PC
with PC-DOS. Strategic Inc. does not expect a more power-
ful version of this product. based upon higher performance
processors and a 16- or 32-bit bus, until a competitor appears
and threatens to gain market share. A more powerful XT/370
would undermine its own 42XX mainframe business.

COMPETITION

Although IBM retains and is extending its market dominance
with these PC/workstation products. there is room for com-
petition in terms of performance, cost, features, and market
flexibility.

The performance gap between IBM's products and what
is technologically possible remains. None of the PC products
demonstrates particularly impressive performance, either in
absolute terms or relative to price. For instance, the 8088's
performance is inherently low, and other companies are
already offering PC-compatible systems based on the Intel
8086. a chip with 16-bit access to memory and 1/O. Other
companies have announced. or soon will announce, systems
based on the Intel 80186 and 80286. The 80186 incorporates
DMA (direct memory access). bus control, and other func-
tions into the central processor. cutting. component cost and
allowing more functions on a single board.

Matching the performance of the XT/370 with bit-slice tech-
nology or a custom processor would be relatively simple and
inexpensive for a competitor.

IBM'’s PC has no convenient means of sharing peripherals
and data with other personal computers. IBM may remedy

(continued)
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Has IBM Captured the Market?

he Strategic Inc. study, com-
Tpleted in December of 1983, is

based on interviews with 170
companies—both large and small—
representing every segment of
American industry. The complete
report covers user reactions to the
PC, a market analysis, and an analysis
of the technical limits of IBM's new
line of computers.

Based partly on the interviews and
also on the company's economic
modeling, Strategic forecasts that
IBM will sell 1.5 to 2.0 million units
of the PC, the PC XT, and the XT/370
in 1984. Shipments of these com-
puters should increase to 3.4 million
in 1988.

IBM itself claims that it will ship 2.5
million PCs and PCjrs in 1984.
Strategic's estimates are very close
to that number, provided IBM ships
approximately one million PCirs.
Based on Strategic's interviews with
70 large corporations and 100
smaller ones, all currently using IBM
PCs, Strategic has come to some
general conclusions that its full study,
IBM PC User Reactions, Requirements and
Plans— 1984, documents.

Among these conclusions are pro-
posals as to [BM's probable
strategies: to set a standard with IBM
PCs in a business environment; to
design PCs to function with IBM
mainframes, thereby bolstering the
company’s mainframe business; and
to merge terminal and PC functions
to increase the value of terminal
sales.

MARKET ANALYSIS

Each of IBM's latest products is sold
to one of three distinct markets. Ac-
cording to estimates published by
IBM, approximately 40 percent of its
systems will go to large accounts for
business use in 1984; 20 percent to
scientists and engineers, mostly with
large accounts (companies); and the
remaining 40 percent to small
organizations and home users.
The PC and XT models are sold to
both large and small businesses,
where they are used as personal
computers, as a small company’s

main data-processing system, or as
a terminal to a mainframe computer.
According to Strategic’s 1983 find-
ings, IBM now has 50 percent of this
business/personal computing
market.

The 3270 PC will be sold in the
mainframe-based market in large
corporations, primarily for use by
managers and financial personnel.

The XT/370 will be sold as a work-
station for IBM mainframes, which
execute VM/CMS (Virtual Memory/
Conversational Monitor System), an
operating system with the fastest
growth rate of any of IBM's line. It
can already be found in more than
10,000 installations.

Despite strong sales growth rates
for the PC and PC XT in the next few
years, Strategic’s conclusions take in-
to account the products' technologi-
cal obsolescence. The 640K-byte
limit of physical memory and the
8-bit data bus (which inhibits /O, for
example) will become increasingly
severe constraints on sales as more
sophisticated software is developed
and higher performance peripherals
are added to the IBM PC. Strategic’'s
user survey found that, while most
clients were happy with the selection
of software available for the PC, most
said they wanted a faster version of
the PC. Strategic projects that the
current versions of the PC and XT.
as well as the 3270 PC and the
XT/370. will be phased out by 1987.

Strategic also concludes that [BM's
main focus for 1984 will be the 3270
PC. As a combined terminal and PC,
this is a stronger product than the
XT/370. Furthermore, the product
has no direct competition. and its
only indirect competition comes
from microcomputer companies that
provide 3270 emulation on PC-com-
patible products. But these do not
provide the features of the IBM
model.

Although further software develop-
ments throughout 1984 may make
the XT/370 a more interesting prod-
uct by integrating it with mainframe
systems, Strategic concludes its de-
sign has been seriously compro-

mised by IBM’s basing it on the XT.
The 416K-byte memory limit when
running in 370 mode will eliminate
many CMS programs that would
have been useful to middle man-
agers who use mainframes constant-
ly. Furthermore, the maximum (best-
case) performance of only 0.1 million
instructions per second (MIPS) and
the 4 megabytes of virtual address
space will limit its use in some scien-
tific and engineering applications. It
will remain useful for developing
software on already overloaded
systems.

IMPACT OF COMPETITION

Competition from Asia could en-
croach on 1984 sales of the IBM PC.
Already Taiwanese work-alike com-
puters are being delivered to Ameri-
can shores at prices 30 percent lower
than IBM’s. Furthermore, a number
of American companies are manu-
facturing their computers and prod-
ucts in the Far East. These systems
could saturate the personal and
small business computer market for
IBM's products by the close of 1984,
seriously hurting sales in 1985. IBM
PC systems with Winchester hard
disks are most susceptible to this
competition because of a domestic
drive shortage. Both Korea and
Taiwan are now manufacturing Win-
chesters.

Strategic does not believe that Far
East competition will affect IBM's
large accounts or those companies
that buy PCs in quantity. But com-
petition will heat up in the small
business market, which, according to
IBM’s own estimates, will account for
40 percent of IBM's business in 1984.
However, should foreign firms gain
even 50 percent of the US. market—a
remarkable feat of marketing and
sales—IBM's sales would decrease
by only 20 percent. The worst effect
would be the saturation of the mar-
ket; that is, supply would grossly ex-
ceed demand. This would place
severe downward pricing pressure
on the entire PC-compatible market
and render a majority of the com-
petitors unprofitable.
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Circle 58 on inquiry card.

The Empress FORECAST

Mainframe Decision Support Software

For The Microcomputer

The Empress, from Empress Technology, is a unique software

package for microcomputers which provides Decision Support

Capabilities heretofore found only in Mainframe Report Writing
Packages such as RAMIS and FOCUS. The Empress takes advantage .
of the new generation of Micro-Mainframe Chips and their ability to IBM haS gea red up fOV massive
use large amounts of RAM effectively. Its capabilities take over d 3 h 3 h T l
where spreadsheets and integrated packages fall short, when writing pro uCtIOH, wnic means lt IS tess
complex ad hoc reports using large amounts of data. Most of the . . 3 5
products now on the market lack the capability to manipulate large ﬂele le than Competltor S n its

amounts of data interactively. The Empress can manage an unlimited

number of records and can sort-at a rate of 1000 records per second. response tO Wlarket I’equirements.

Internal calculations are done with 18 digit accuracy with Decimal

Precision as is required by business systems. The Empress alsu PrOduCtS Wlth a relativelg Sma”

rovides a user friendly file editor with simple prompts as well as an ’
i?\teractive report writerywhich responds to :‘im;e coF:nmands such as market won t be handled bU ]BM
“‘List each department with total sales for month July.” The Empress
Database Management System effectively puts a Mainframe Decision
Support System on your desk. Most systems will show you how to this with a network in the future, but this will undoubtedly
get out from under your work. The Empress be a high-cost solution. There is certainly room for a “"network-
will keep you on top of it. in-a-box" system similar in architecture to that of Molecular
THE EMPRESS DATABASE MANAGEMENT SYSTEM IS Computer's 8-bit systems, since this approach will lead tc

AVAILABLE FOR THE APPLE LISA 2 AND OTHER lower cost per user than a standard network.
MOTOROLA 68000 BASED MACHINES This system should run both networked CP/M-86 and MS-
EMPRESS TECHNOLOGY INC. DOS. since no multiuser software now exists for MS-DOS sys-
510 KING ST. LITTLETON, MA 01460 @ 617-486-9601 tems. Several companies have already demonstrated multiple
Lisa 2 is a Trademark of Apple Computer Inc. operating systems executing on a single network.

cotiEh T U e, IBM's PC and XT products were introduced while the Boca
Raton organization was still an independent business unit
(IBU). Within IBM, an IBU is freed of sharing the R&ED cost
burden imposed by IBM's establishment. Future products.
now handled by the Entry Systems Division. will share the

R&D costs. increasing its overhead dramatically. This burden
will provide a price umbrella for leaner competitors, even
though IBM production is highly automated.

to 280 MB NOW! B personal computers ont support many desrabl

features. lor instance, Hewlett-Packard's touch screen and
For Your IBM PC with Integral

NEC's high-resolution color graphics. Hewlett-Packard has
60 MByte Cartridge Tape Back Up.

done a notable job in this respect. having signed Lotus to
enhance its Lotus I-2-3 package to support the touch screen.

IBM has geared up for massive production, which means
it is less flexible than competitors in its response 10 market
requirements. Products with a relatively small market won't
be handled by IBM. This leaves room for manufacturers and
resellers ol add-on and add-in equipment.

More important, the large-scale production, marketing. and
future compatibility requirements planned by IBM for the PC
line certainly mean that it won't be pushing technological
limits. The company is bound by readily available parts. For
instance, IBM's marketing requirement for a very low-cost sys-
« Supports IBM PC, PCIXT, or tem (the lowest-cost PC anq the_PCir} forced the use of the

compatible ‘ 8088 central processor. This primarily saved 1BM the cost
« Supports PC DOS 2.0, 2.1, - of connectors. but permanently limited the computational

QNX, Concurrent DOS and performance of the system. For a modest cost increase ($50

CPM 86 r to $100). IBM could install an 8086 and obtain a 50 percent
* Boot from hard disk EED to 100 percent increase in computational power. relative to
* {‘f;';“,,f’;{;ﬁ';,fg’:p'e _— the Z80 or 8088. However, IBM's compatibility requirements
« High performance and high SY S 1T EMS will prohibit such a change. m

capacity at the lowestcost C OR P OR A THON

Up to 280 MByte sub-
systems available now !

e Volumes and file sizes not
limited to 32 MBytes

e Physical disk can be easily ‘\
partitioned into multiple
DOS volumes

e Supports all PC compatible
networks

e Supports automatic bad
sector defect mapping

—
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e

per MByte gztr)\1ohi/|:£n?:§|5gi17 This article is based on IBM PC User Reactions, Requirements

619-270-1994 and Plans—1984, a report prepared by the staff of Strategic lnc.. San

1BM PC, PC/XT are regi demarks of 1BM Corp Jose. California. and used with the company's permission. Copies of the
Emerald is a registered (rademark of Emerald Systems Corporation R . o N

QNX is a registered trademark of Quantum Software L1, document, released in December 1983, are available through the cor-

Concurrent DOS and CPM 86 are registered trademarks of Digital Research, Inc.

poration at 4320 Stevens Creek Blvd., Suite 215, San Jose. CA 95157.
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Here’satax preparation
software system
we’re practically
giving away.

It’s our annual post-tax
season sale! A Micro-Tax
1983 professional tax
preparation system...
regularly $1,000 during
the current tax year...

is yours for only $58.

Prove to yourself how
your in-house microcomputer can There are
eliminate the drudgery of manual more time- and cost-
tax preparation and generate more saving features to Micro-
profits for your business. A $58 Tax. “Hands-on” experience with
investment in a 1983 Micro-Tax our 1983 system will convince
software system will convince you . ** you. You’ll see how next year
Micro-Tax is compati- @ Provides several print options— will be your most profitable tax
ble with your IBM PC*, IBM XT*, including laser, forin-house crea-  season ever.
DEC Rainbow*, and most other tion of forms identical to IRS You have the options
personal computers with CP/M*, forms. of our full Federal Individual,
PCDOS*, or MS DOS*. For specific @ Computes tax depreciation by Partnership, Corporate, or inte-
hardware and software requirements, individua! asset items or groups,  grated State package, each for the
contactus at 1 (800) MICROTX or as well as handling the acceler-  same low price.
1214) 934'7900- ated cost recovery system. Refer to chart for
Look what this system can do: ® Automatically computes under- systems available, then send in the
® Computes and prints over 30 Fed- payment penalties, self-employ- coupon with your check, Visa, or
eral Individual schedules and ment and alternative minimum MasterCard today for immediate
forms for multiple clients. taxes, and income averaging. delivery.
1983 SCHEDULES AND FORMS INCLUDED - Mall to: Micro-Tax CLR, PO. Box 111012, Carroliton, TX 75011-1012
oy f T Phone: 1 (800) MICROTX or 1 (214) 934-7000
ww" § & § gl 12 g Please send me the 1983 Micro-Tox microcomputer tax prepara
ol i delh | S palceeateosstcocn
sas:m;szémggiééwsméasm,sgEgz§£§§5 " )
- f [ Professional Individual Package $58
oo [o| 1 lelofe] | |afs]elale] [o]efalsleafe]s| [ofo] {o|elelale|ofsfs] s |a] o { o o L[l Parmership Package $58
PACKAGE i [J Corporate Packoge $58
e——— mEEN A AN B[ W O e [ State Package (Where available) 958
Aol 5! JTJ_ = - Q,‘r Name of State._ i __ Total
comonnre | | [ 1,111, g [ ofo]o]ole]® elefelel e o] e OCPM [OPCDOS [IMSDOS
i 10 o Do -l o eetr ot o = Make of your computer: Disk size:
R = Name:_ - ——
(Please Print)
Street.__ — B =

MICROCOMPUTER
TAXSYSTEMS. INC.

A wholly o\\(ned subsidiary of Computer Languiage Reseafch, Inc.
& -

City/State/Zip: R—— —

Phone:( ) e

Checkfor: § made out to Micro-Tax, enclosed.
[OWISA [[JMASTERCARD Explration date: A

aamivg I LT s

Signature: —
ORDER BY MAIL OR CHECK WITH YOUR LOCAL SOFTWARE DEALER.

*CP/M: atrademark of
Digital Research Inc,; <

DEC Rainbow: a trademark > &
of Digital Equipment Corp.; MS DOS:
s trademurk of Microsoft Corp,; PC DOS, \ N
e
P

1BM PC, and IBM XT: trademarks of [BM.

#*Does nat include updates or revisions, Circle 113 on inquiry card
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WISICORP™

Integrated.

Now, translate your integrated soft-
ware into integrated hard copy, with
the TI OMNI 800™ Model 855
printer. So versatile, it combines let-
ter-quality print, draft-quality print
and graphics as no other printer can.
It prints letter-quality twice as fast
as comparably priced daisy wheel
printers, yet gives you characters just
as sharp, just as clear.

It prints rough drafts ten times faster
than daisy wheel printers. .. faster
than most any other dot matrix printer.

Only the TI 855 has snap-in font
modules. Just touch a button; change
your typestyle. The 855 gives you
more typestyles to choose from than
ordinary dot matrix printers. It
makes them quicker, cleaner, easier

TR

Printegrated.

to access than any other dot matrix
or daisy wheel printer.

The 855’ pie charts are rounder. . .
all its graphics are sharper than on
other dot matrix printers, because the
T1 855 prints more dots per inch. As
for daisy wheel printers. . . no graphics.

TheIl855

Printer

The printer for all major PC’s

For under $1,000 you get twice the
performance of typical dot matrix
printers. Or all the performance of a
daisy wheel printer, and then some,
for half the price.

So get the best of all printers, and
get optimum results from your inte-
grated software. With the T 855.
See it at your nearest authorized

TI dealer. Or call toll-free:
1-800-527-3500. Or write Texas
Instruments Incorporated, PO.

Box 402430, Dept. DPF-183BY,

Dallas, Texas 75240. 5
{l’

TEXAs
INSTRUMENTS

Creating useful products
and services for you.

TMOMNI 800 is a trademark of Texas Instruments [ncorporated

Copyright © 1984 Texas Instnnnents Incorporatel.  2763-36
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BY CHARLES DANEY AND ToM FOTH

OF TWO
OPERATING
SYSTEMS

Confused about the virtual
memory operating system in
the new XT/370? Compare it
to Microsoft's PC-DOS

n October 1983, IBM announced a new member
of its personal computer family, the XT/370, the
first desktop design of IBM's mainframe 370 archi-
tecture. At the same time, IBM introduced the
VM/PC (Virtual Machine/Personal Computer) operating
system to take advantage of this new hardware.

VM/PC shares many characteristics with the main-
frame operating system known as VM/370—and has
several new features as well. The main thing that
these two operating systems have in common is
known as CMS (Conversational Monitor System).

In VM/PC, CMS acts as the user interface and pro-
vides application support facilities, just as it has ever
since its first incarnation as a part of CP/67, the pre-
decessor of VM/370, nearly 20 years ago.

We'll focus our comparison of CMS and PC-DOS
from Microsoft on three different areas: the file
system, command procedures, and system modifica-
tion and extension. Bear in mind. too. that while
Microsoft's PC-DOS is always working in your PC
XT/370—even if only for 1/O (input/output)
operations—VM/CMS is invoked only when you are
operating as, or networking with. a System/370 main-

frame.
(continued)

Charles Daney (19567 Dorchester Dr., Saratoga. CA 95070) is
a senior scientist at Tymshare lrc. Tom Foth (260 Sunset Ave.. Fair-
field, CT 06430) is part of senior technical support for the Adesse Corp.
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The most important
function of an
operating system

is maintaining

file systems.

FILE SYSTEMS

Probably the most important function
of personal computer operating sys-
tems is maintaining file systems. The file
system encompasses the conceptual
layout and partitioning of disk space.
the allocation of data files. the facilities
for reading and writing data (sometimes
known as “access methods"”). and the
“catalogs” or “directories” available to
the user for keeping track of the files.

PC-DOS assigns letters to disk drives,
whether fixed or floppy. as drive iden-
tifiers when the system is booted.
Although you can change drive letters
with the ASSIGN command, the manual
specifically recommends against this.
Under PC-DOS it's impossible to assign
two or more identifiers to distinct parts
of the same physical drive.

The mainframe version of VM/CMS
assigns virtual disk drives to contiguous
portions of disk space on the same
physical drive or drives. This space is
managed by the control program so
that virtual drives appear to be separate
devices to CMS. each having its own
distinct address. In the 370 architecture,
device addresses are three-digit hexa-
decimal numbers, ranging from 000 to
FFF. Hence. 4096 (decimal) possible
devices exist, not all of which, of course,
are physically present.

Similarly. the VM/PC control program
in the XT/370 creates for CMS the illu-
sion of separate devices at specific ad-
dresses. These virtual disks are main-
tained in separate PC-DOS files. Such
files can be on either fixed or floppy
disks. For example, the virtual disk at ad-
dress 101 belonging to the user FRED
has the name FRED.101.

Because these files are in PC-DOS for-
mat and VM/PC actually uses DOS facil-
ities to read and write them. they can
be copied, renamed. backed up. and
manipulated in general by standard
DOS utilities.
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CMS data. however, is in a binary for-
mat, EBCDIC (Extended Binary-Coded-
Decimal Interchange Code). the 1BM
alternative to ASCII (American Standard
Code for Information Interchange).
meaningful only to CMS. Therefore,
editing or displaying the contents of
these files from DOS is not usually pro-
ductive. But you can very easily move
files back and forth between CMS and
DOS with the CMS IMPORT and EX-
PORT commands. These are similar in
form to a COPY command except that
either the source or the target file is in
CMS while the other is in DOS. Options
allow for the different end-of-record
conventions of CMS and DOS, and con-
version between ASCIl and EBCDIC is
automatic unless suppressed.

As under PC-DOS, these virtual disks
are given a file mode letter using the
ACCESS command, and the virtual disk
cannot be subdivided further with dif-
ferent modes. However, you can change
mode assignments any time or assign
several different mode letters to the
same device. Certain addresses are
automatically accessed when CMS is
started. For example, the 101 disk
becomes the "A" disk by default.

The letter identifier in CMS has a fur-
ther significance beyond that in PC-
DOS: it defines a default “search order:’
Typically, a command or system utility
will search all accessed disks for a re-
quested file whose “"mode” is not
specified, and the order of search is
determined by the alphabetic sequence.
This enables the user to keep several
versions of the same set of files on dif-
ferent virtual disks and to control which
version will be used. Disks “higher’ in
the search order (toward A) need only
contain a subset of all files, consisting
of the most recent versions. This func-
tion is much like the DOS PATH com-
mand, but applies to all file searches.

FILE STORAGE

In both CMS and PC-DOS, files are not
stored contiguously on a disk. Instead.
a file consists of a number of physical
blocks, which can, in principle, be
located anywhere on the disk, a definite
advantage over earlier operating sys-
tems that required a file to be stored as
a single segment (or at most a very
small number of segments). Files, there-
fore, need not be preallocated at some
fixed size. but can instead grow (or

possibly contract) as required. There is
some performance penalty for this,
however, in that blocks widely scattered
on a disk can cause excessive head
movement. In addition. a fair amount of
bookkeeping is required to associate
disk blocks with files.

In PC-DOS, the most fundamental unit
of allocation is the sector. a block of 512
bytes. Different drive types can be for-
matted with different numbers of sec-
tors per track depending on their
physical capacity. For example, PC-DOS
on the IBM PC writes either eight or
nine sectors per track on floppy disks
and 17 sectors per track on a hard disk.

Specific sectors are associated with
specific files by means of the file-
allocation table (FAT). A FAT is a linear
array of entries that are in one-to-one
correspondence with space-allocation
units on the disk. The space-allocation
unit, called a cluster. can be different
sizes depending on the type of disk. On
a single-sided floppy disk, there is just
one sector per cluster, but on a double-
sided floppy disks there are two. On a.
10-megabyte hard disk. eight sectors
per cluster exist. This apportionment is
used to keep the total number of
clusters, and hence the size of the FAT,
small.

The root file directory is a separate
table consisting of control blocks, one
per file. One field in each control block
is the index of an entry in the FAT. This
entry corresponds to the first cluster of
the file. and it in turn points to another
entry of the FAT, which represents the
second cluster of the file, and so on.

The PC-DOS design of the FAT places
certain limits on the file system. In par-
ticular, because each file must have at
least one (and usually more) entries in
the FAT. there can never be more than
4096 files on a disk. no matter how
large it is or how many subdirectories
are used.

The FAT design places even more
severe limits on the number of files that
appear in the root directory. This direc-
tory is allocated with a fixed size for a
given drive type, and it can never be ex-
tended. For instance, on a 10-megabyte
disk, the root directory is formatted with
just 512 entries. Subdirectories do help
to make this limit more flexible,
however.

By comparison, the CMS file-alloca-

(continued)
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IBM-PC or PC compatible
IEEE-488 INTERFACE BOARD

IEEE - 488

VERSATILE

® Implements the entire IEEE-488(GP-
IB, HP-1B) standard with high-level
commands and standard mnemonics.

® Resident firmware routines support
interpreted and compiled BASIC,
Pascal, C, and other languages.

® Supports Lotus 123 and most
wordprocessing programs.

® One board drives any combination of
15 IEEE-488 peripherals.

® Emulates most Hewlett-Packard con-
troller functions and graphics lan-
guage statements with single line
BASIC statements.

® Supports Tektronix® Standard Codes
and Formats.

e Small size - fits the PC/XT short slot.
FAST

® Burst DMA > 800KB/sec
e Continuous DMA > 300KB/sec

PROFESSIONAL

e Clear, concise documentation in-
cludes a complete tutorial and source
code for interactive bus control, bus
diagnostics, graphics plotting, and
many other applications.

There are no

o $395 complete.
extra software charges.

CAPITAL EQUIPMENT CORP

10 Evergreen Avenue
Burlington, MA. 01803
(617) 273-1818

1BM is a trademark of Internutional Business Machines Corp.
Lotus 123 is a trademurk of Lotus Development
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tion mechanism is more complex and
overcomes most artificial limits on how
many files can be stored on a disk (see
figure 1). In CMS, the basic allocation
unit is called a block. You can select a
block size of 512. 1024, 2048. or 4096
bytes when you format your disks. The
smaller number allows for many smaller
files without much wasted space, while
the larger size permits somewhat faster
disk access.

The CMS file directory is similar to
that of PC-DOS in that it consists of con-
trol block entries, called FSTs (file status
tables), describing each file. However, in
contrast to PC-DOS, the CMS file direc-
tory is not fixed in size. Instead, it is
itself just a file, and because there are
very generous limits on the size of a file,
the directory imposes no practical limit
on the number of files a disk can con-
tain. Of course, because any file oc-
cupies at least 512 bytes, 10 megabytes
of disk space could contain at most
about 20.000 files.

Unlike PC-DOS. CMS does not use a
fixed-size table like the FAT to map the
association of blocks with specific files.
Instead. it uses a tree structure. Suppose
the disk block size is 1024 bytes. if the
file consists of only one block, the FST
points directly to the block. If the file
has more than one block. the FST points
instead to something called a pointer
block. which will be 1024 bytes long.
Blocks are addressed by full 32-bit
words. (Because the high-order bit is a
sign, the largest positive number is
2311, so more than 2 billion blocks can
be addressed. 1000 times more than
enough for today’s largest disks.) Thus,
one pointer block can refer to 256 ad-
ditional blocks. For a larger file in ex-
cess of 256 blocks, CMS adds a second-
level pointer block that in turn points
to as many as 256 first-level pointer
blocks. which point to the file's actual
data blocks. Hence. with two levels of
pointer blocks, a file can contain as
many as 256x256 = 65536 data
blocks. With four levels of pointer
blocks. a file can contain more than 4
billion data blocks, which exceeds the
number that can be addressed.

Given this technique of associating
blocks with files, it's confusing to deter-
mine which blocks of a disk are in use.
Therefore. information about which disk
blocks are actually allocated is kept
separately in a system file called the

allocation map. In this file, each bit cor-
responds to exactly one disk block. and
the bit is on if and only if the block is
in use (as a file, or pointer block, or
whatever). Thus one block of 1024 bytes
can describe the allocation status of
8192 other blocks, which is a fairly small
overhead ratio.

CMS updates its directory information
with a dual-directory technique that
never overwrites the old directory. It
does this without doubling the amount
of space that must be reserved per-
manently for the directory. By reserving
just two disk blocks, including the first
block of the directory file which con-
tains the FST entry for both itself and
the allocation map file, CMS determines
the complete allocation and file infor-
mation for the whole disk. As the very
last step of any directory update. a
single record is written in the disk label
that indicates which of the two possi-
ble blocks is the first of the directory.
If a directory update should fail at any
step before the last record is written, all
of the old information is still intact
because it has not been overwritten,
and the effect is as if no change at all
had occurred. Once the label record is
written, all of the new information is in
effect. This new information indicates,
incidentally, that the old directory data
blocks are no longer allocated. so their
space isn't wasted.

CMS uses exactly the same technique
for writing data. That is, when records
are updated in a file, they are always
rewritten to a different, unallocated disk
block. Only when the file is closed and
the directory is updated does this new
data “officially” become part of the file.
This provides some measure of safety
against a database being destroyed due
to a power failure, for example. But it
also requires that more disk space be
available whenever files are updated ex-
tensively.

READING AND WRITING FILES

The third aspect of an operating sys-
tem'’s file management is its facilities for
reading and writing files. CMS and PC-
DOS have different file structures. In the
latter, at least at the operating system
level. a file is usually treated as simply
a string of bytes. That is. the file itself
does not, in the operating system’s view,
have a structure consisting of individual
records. Instead. the file can be read or
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written sequentially a byte at a time. or
it can be accessed randomly by ab-
solute or relative byte number. This
method was expanded in version 2.0 of
PC-DOS. which introduced new function
calls without the “file control blocks”
that had forced the programmer to treat
files somewhat artificially, as if they were
grouped into blocks of 128 records. (At
an application level. of course. the file
may well have a record structure de-
fined in a variety of ways, such as fixed-
length records, embedded record
delimiters, etc.)

The CMS file system recognizes two
kinds of record structures: fixed-length
record format and varying-length. As in
PC-DOS. it would be possible to simu-
late a file as a string of bytes by using
a fixed-format file with a record length
of one, but this is usually impractical.
Furthermore. embedded record
delimiters are never used to separate
varying length records in a file. The file
system keeps track. transparently to all
programs, of record positions, a great
convenience because applications need
never scan for delimiters on input or
supply them on output.

A number of slightly different system
calls are available in PC-DOS for reading
and writing files. Many were in existence
before version 2.0 of DOS, and an even
larger number were added in that ver-
sion. The older calls used a parameter
list called a file control block (FCB).
which required the programmer to deal
with an artificial block and record struc-
ture even if no record structure really
existed in the file. Version 2.0 simplified
this by eliminating the FCB. Instead, ver-
sion 2.0 supplies the file's name (to-
gether with optional path) to the “open”
function call and returns an identifier
called a “file handle” if the operation
is successful. This file handle identifies
the file in subsequent function calls. The
function calls are simplified, basically,
to read or write some number of bytes
starting at the current position in the file
or at a designated position. PC-DOS
makes a distinction between “opening”
a file. which can be done only on an
existing file. and ‘“creating” a file
Recreating an existing file resets it to
zero length.

CMS makes no such distinction be-
tween opening and creating a file. In
fact, you don't even need to open a file

(continued) §
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E-Z TOUCH
FULL CONTACT
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The CMS file
system recognizes
two Rinds of
record structures.

explicitly. A file will automatically be
opened the first time it is read or writ-
ten. In keeping with the record-oriented
operation of CMS, the file calls specify
record numbers rather than byte ad-
dresses. Although a parameter list must
be supplied with the file calls, CMS pro-
vides assembler macros to make life
easier.

The concept of fixed or variable
record formats and the association of
specific logical record lengths with CMS
files tend to complicate writing general
utility programs that must handle a wide
assortment of input files. However, an
alternative set of system calls, known as

TWO OPERATING SYSTEMS

GET and PUT, mask some of this com-
plexity (while introducing complexities
of their own). Although they include a
number of somewhat exotic options, in
their simplest form they shield program-
mers from concern with the specific for-
mat of the file with which they are work-
ing. Some of the more useful options
give the programmer control over sys-
tem buffering, which affects per-
formance.

But the most interesting concept that
GET and PUT introduce is a level of in-
direction in file naming. Instead of refer-
ring to files in terms of their “real”
names, GET and PUT always refer to an
eight-character logical name. At run
time, this logical name is associated
with a real file by means of the FILEDEF
command. FILEDEF can also specify
other parameters and options, but its
most useful function may well be its
ability to redirect /O operations to
devices such as the user's console or to
a printer. This provides much the same
capability that is offered by “standard

input” and “standard output” options
in PC-DOS, namely. the ability to write
programs that are indifferent to the
source or destination of their data. The
CMS advantage, of course, is that there
can be any number of such “standard”
devices instead of just two.

DIRECTORY STRUCTURE

PC-DOS's 2.0 hierarchical directory
structure is clearly superior to CMS's.
The only advantage of the CMS file
directory (apart from its clever im-
plementation) is that it allows file ex-
tenders to be eight characters long. in-
stead of the three permitted by PC-DOS.
(Each system allows the standard
eight-character filename) Still. 16
characters to fully identify a file is quite
meager. In CMS, the only available
techniques for logically grouping
related files are naming conventions
and keeping them on separate virtual
disks. Neither approach is particularly
satisfactory, either aesthetically or in

{continued)
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Figure 1: A comparison of PC-DOS and CMS disk allocation.
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SIMPLY POWERFUL.

Basically, we agree with PFS® If you're looking for
some power from software that’s essentially simple,
there are several PFS packages you might look at.

But if what you really want is genuinely power-
ful software, that’s also simple to use, you "Il do
better with one new package from Alpha

It’s called Electric Desk}" and it’s word pro-
cessing, spreadsheet, communications and file
management with report writing, all in a single
integrated program. What’s best, you can run
them all at the same time, because it’s all on a
single disk.

So you not only get to do more work

report and hack, with just a couple keystrokes. PFS
makes you save files, change disks and waste a lot
of time if you want to do anything like that.

Plus Electric Desk lets you do something else
that’s never been done before—save money.
Because for $345.00* you get a complete IBM
PC/XT version of Electric Desk with all capabilities
included. That’s far more computing power than
PFS delivers in a handful of packages for about
$600.00*

So before you decide on software for your busi-
ness, compare. We think you’ll agree. When it comes

to serious software, it’s not how simple

with one Electric Desk than with several = %= Yyoumakeit. It's how you make it simple.

PFS’s. You also get to do things PFS simply = gg Electric Desk. It’s the new force in

can’t. Like jump instantly from a letter to : S A%E  software simplicity.

abudget to a customer list, over to a stock === Also available for the IBM PGjr. for $295.00.
P ®

SOFCWARE CORPORATION

*Based on m:nuf:uurers suggrs(ed retail prices. Electric Desk is a trademark licensed 1o Alpha Software Corp. by Electric Software, Inc. Alpha Sofiware Corp. is a registered trademark. PFS is a registered trademark of

Soft F Corp k of the international Busi

1BM is a regi
Circle 9 on inquiry card.

Machines Corp. © 1984 Alpha Software Corporation, 30 8 St., Burlington, MA 01503, 617-229-292+4
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practice.

By contrast. the hierarchical PC-DOS
structure gives each physical disk a root
directory. created when the disk is for-
matted. The root directory can contain
subdirectories. which can. in turn, con-
tain other subdirectories. The complete
list of directories from the root to an ac-
tual data file is known as the “path”

Such hierarchical structures tend to be
more difficult to use. especially for
those not very familiar with computers.
By defining multiple subdirectories.
finding a file can often become a minor
project. But on balance the structure is
most useful.

Unfortunately. although the concept
is excellent, the programming of hierar-

chical directories in PC-DOS has one
glaring deficiency: only one directory at
a time is the “current” directory. and on-
ly its files are ordinarily visible to pro-
grams. The PATH command circumvents
this problem for the specific case of
finding programs to load by allowing
the user to specify which directories
should be searched. and in which order.
It's too bad that the same concept
wasn't applied uniformly to all data files.
As a consequence of this oversight. cer-
tain data files have to be copied into a
number of directories.

COMMAND PROCEDURES

Most operating systems provide some
sort of command procedure that
enables you to group together in a file
sets of commands that are used repeat-
edly to perform some more complex
task. PC-DOS treats this as a minor fea-
ture. For example, the IBM DOS manual
devotes about 20 pages out of more
than 600 to the BAT (batch) facility. The
analogous facility in CMS is treated at
length because of its greater power. Al-
though the following section of the PC-
DOS/CMS comparison is slanted toward



