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HUMAN FACTORS IN ON-LINE DESIGN
REVIEW: LUKOFF’S INDUSTRY MEMOIRS
FOCUS ON INTELLIGENT MODEMS
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Julie’s doing
accounts \
payable

And Sue’s
editing
customer
letters!

29
5 an hour®

Now...from CADO... in one low-cost, integrated
business computer, you cando itall: data

processing. .. word processing . . . communications.

Prepare or edit text files simultaneously with
data processing tasks like billing, payroll and
inventory control. Merge data records like
customer data files with text files. Automatically
insert names, addresses, balances or other data
in letters or forms.

And CADO'’s word system includes pagination,
line numbering, page balancing and global
search-and-replace as standard features.

CADOQ also includes—FREE—a feature called

JUST ASK that allows you to generate your own -

reports from existing datafiles. . . or create and
enter new files!

Optionally, you can send and receive messages
via TWX,Telex or DDD to anywhere in the world.

- CADOSYSTEMS

CIRCLE 4 ONREADER CARD

Mary’s entering
cash receipts

Norma’s
printing
sales
reports

High-speed line printers and state-of-the-art
Winchester disk drives are also available.

Finally, you get CADO software—general
accounting packages and just-for-you applica-
tions. ..all on a turnkey basis. ’

Send in the coupon now for a free brochure.
Or forimmediate action call Operator 867 toll-
free 800-824-7888 (in Calif. 800-852-7777).

CADO SYSTEMS CORPORATION : _]
| 2771 Toledo Street » Torrance, CA 90503
| (213) 320-9660 ’ ‘
I Please send me complete information on the CADO

System 20/IV—the Information Processor designed
I for the 80's.

I NAME

'l TITLE

| company

i ADDRESS

| crr STATE ZIP CODE . DI

| *Lease purchase, based on mfg’s suggested list price at current intefest rate:

l_y.-



A B

€ Cromemco

11 megabytes of hard dlsk and 64 kllobytes of fast RAM ina
Z80A computer for under $10K. Two floppy drlves, too.
Naturally, it’s from Cromemco.

It's a reality. In Cromemco’s new microcomputer field. Software Cro-
Model Z-2H you get all of the above memco is known for. Software like
and even more. With Cromemco you this:

~Included in that‘lc'abinet, too, is.
Cromemcoruggedness and reliability.
Cromemco is time-proved. Our

getitall. Extended BASIC equipment -is ‘a survey winner for

In this new Model Z-2H you get FORTRAN IV reliability. Of course, there’s Cro-
not only a large-storage Winchester RATFOR (RATional FORtran) =~ memco’s all-meta[ cabinet. Rugged,
hard disk drive but also two floppy CcCOBOL solid. And, there’s the heavy-duty

“disk drives. In the hard disk drive you
get unprecedented storage capacity
at this pnce—‘l‘l megabytes unfor-
matted

“You get speed—both in the 4 MHz
Z80A microprocessor and in the fast
64K RAM which has a chip access

~ power supply (30A @ 8V, 15A @
418 V, and 15A @ —18V) for cir-
cuitry you'll sooner. or later want to
“plug into those free card slots.

Z80 Macro Assembler
Word Processing System
Data Base Management

w:th more coming all the time.

SMALL, RUGGED, RELIABLE  CALL NOW

time of onlv.150 nanoseconds. You With all its features the new Z-2H, Wlth its hlgh performance and low

ot speed inythe computer mi m R including its _hard disk drive, is:still pnce you KNOW this new Z-2H is
Bet Spece -omputer MINIMUM  housed in just one small cabinet. going to be a smash. Look into it
“instruction execution time of 1 micro- : ~

right. now. Contact: your. Cromemco

.computer store and get our sales

, i : literature. Find out when you can

v \ , e o “see’it. Many dealers will be'showing
o gg(z:ga%;::gy o : , 1 - the Z-2H soon—and you’ll want to

: ' : be th hen they d ,

- high-speed RAM can be expanded to eI WOER NeY.eo:

512 kilobytes if you wish. : :

And the computer has a full 12-slot ‘ PRESENT CROMEMCO USERS

“second. You get speed in the hard
disk transfer rate of 5.6 megabits/sec.

card cage you can use for additional . ' | We've kept you in mind, too. Ask
~ RAM and interface cards. e : |--about - the “new. Model HDD - Disk
i S i : . | Drive which can combine with your
BROADEST SOFTWARE SUPPORT Hard disk drive at lower left can be inter- | present Crom;;nco conk:puter tfo glVE
‘ ith’ 7 .changed just by sliding out and disconnecting | you up to mega ytes o is

- With the Z-2H you also get the ~plug. Seven free card slots are available. : storage.

broadest software support in the Z-2H includes printer interface card.

inf r o r

1 280 BERNARDO AVE MOUNTAIN VIEW CA 94040 . (415) 964 7400
Tomorrow’s computers now
CIRCLE 5 ON READER CARD
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DATAMATIBN.

In spite of the battle cries of ‘‘digital
transmission,’’ the author offers proof that
the good old-fashioned analog modem is
still a good bet.

112
PICKING UP
THE PIECES

R.P.R. Gaade
When disaster strikes a data center, the

company with a carefully detailed recovery PHOGHAMMING

plan will be up and running in no time at Ben Shneiderman . .
all. To encourage cooperation, build

interdependence, and help individuals
overcome anxieties, managers are turning
to team organization strategies and group
reviews.

Robert L. Patrick

The author of Application Design
Handbook for Distributed Systems has
excerpted a handful of helpful ideas from
his forthcoming book, with emphasis on
the human factors in design.

138
GROUP PROCESSES IN

121
. OUT OF DRUDGERY AND INTO
INNOVATION

William Bearley

To cope with increasingly heavy
information demands and a proliferation of
applications, Citrus College switched to a
nonprocedural language built around a |
DBMS. ‘ ’
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BUDGETING IN 1980

Louise C. Shaw

159
BUZZWORDS REVISITED

Werner L. Frank

Many of the ideas of the past 20 years that
bore catchy names or acronyms did not’
catch on and have shown stunted growth or
died. But there are still some coined
phrases that show promise.
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HP’s Capricorn follows Coconut.
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DESA: a single source for data entry.
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Data processing budgets for 1980
throughout the corporate world are on
paper. The figures say things have not
gotten easier for those who must decide
how the dp pie will be cut.

COVER
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Incredible Shrinking Decade.’’ John A.
Kogut, however, is obviously weak and
weary from pondering at dreary midnight,
because he’s ravin’ over.a ‘‘Manuscript
Found in a Tape Canister.”’

8 LOOKING BACK
21 LOOK AHEAD
26 CALENDAR
35 LETTERS
41 EDITOR’S READOUT
164 HARDWARE
168 SOFTWARE & SERVICES
170 SOURCE DATA
174 MARKETPLAGE
180 ADVERTISERS' INDEX

JANUARY 1980 3



4 DATAMATION

DARTAMATION

CIRCLE 6 ONREADER CARD

Editor John L. Kirkley
Senior Editor  Tom McCusker
Articles Editor Wendy Reid Crisp
International Editor  Linda F. Runyan
European Editor Ralph Emmett
Products Editor Bill Musgrave
Copy Editor - Florence Lazar
Surveys Editor  Louise Shaw
Articles Assistant  Sarah Rolph
Editorial Assistant Debbie Sojka
News Editor  Becky Barna
Bureau Managers
San Francisco  Edward K. Yasaki
Los Angeles Edith D. Myers
Boston Vin McLellan
Correspondents
Atlanta Lynn Ridlehuber
Southwest Robert F. Alexander
London Fred Lamond |
Paris Andrew Lloyd
Telecommunications Editor  Ronald Frank
Editorial Advisor Robert L. Patrick
Technical Advisor Lowell Amdahl
Contributing Editors  Ralph G. Berglund,
Howard Bromberg, Philip H. Dorn, John M.
Eger, Martin A. Goetz, David Hebditch,
Angeline Pantages, Russell Pipe, Carl
Reynolds, F. G. Withington.

EDITORIAL OFFICES

Headquarters: 666 Fifth Ave., New York, NY 10019, "
Phone (212) 489-2574. New England: 161 High St., Bos-
ton, MA 02110 (617) 426-2487 Eastern: 6605 Burlington
Pl., Springfield, VA 22152. (703) 569-3383. Southwest-
ern: 11500 Stemmons North, Suite 152, Dallas, TX 75299,
(214) 247-5221. Western: 1801 S. La Cienega Bivd., Los
Angeles, CA 90035. 2680 Bayshore Frontage Rd., Suite
401, Mountain View, CA 94043, (415) 965-8222. Foreign:
201.eamington Road, Southend-on-Sea, Essex, S§1 2SN,
England; phone: Southend (0702) 611648. New York,
N.Y. TELEX 640-229.

Art Director Kenneth Surabian

Production Manager  Robert Gaydos

Editorial/Production Assistant  William Pohl

CIRCULATION

666 Fifth Avenue, New York, NY 10019

Circulation Manager  Suzanne A. Ryan

-Marketing Research Manager Deborah
Dwelley

Publisher  James M. Morris

Technical Publishing
BB ‘?é(‘.":"‘l’:“)‘gyl:f)llldsﬂccl (()f.p()ﬂ'lll()ll

VBPA Circulation audited

by Business Publications Audit

{:’ABP Member American Business Press, inc.

DATAMATION (USPS 508-290) Magazine is issued
monthly on or about the first day of every month, with the
exception of May, which is semimonthly. Published by
Technical Publishing, a company of the Dun and Brad-
street Corporation, 1301 South Grove Ave., Barrington,
lllinois 60010; James B. Tafel, Chairman; John K. Abely,
President. Executive, advertising, and editorial offices,
666 Fifth Ave., New York, NY 10019. Published at East
Greenville, Penn. DATAMATION is circulated without
charge by name and title to certain qualified individuals in
the United States and Canada who are employed by
companies involved with automatic information handling
equipment. Available to others by subscription at the rate
of $36 (U.S. and Possessions), $45 (Canadian). Reduced
rate for qualified U.S. students: ‘$18. Foreign subscrip-
tions:¢ 38. Additional charge for airmail: £ 70. Japan, Aus-
tralia and New Zealand: £ 42 (air-shipped). Sole agent for
all subscriptions outside the U.S.A. and Canada is J. B.
Tratsart, Ltd. 154 A Greenford Road, Harrow, Middlesex
HA13QT, England, (01)422-8293 or 422-2456. No sub-
scription agency is authorized by us to solicit or take
orders for subscriptions. Controlled circulation postage
paid at Bethlehem, PA 18016. Copyright 1980 by Techni-
cal Publishing Company, a Division of Dun-Donnelley
Publishing Corporation. All rights reserved.-® *'Datama-
tion” registered trademark of Technical Publishing
Company. Microfilm copies of DATAMATION may be ob-
tained from University Microfiims, A Xerox Company, 300
No. Zeeb Road, Ann Arbor, Michigan 48106. Printed by
Brown Printing Co., Inc. POSTMASTER: Form 3579 to be
sent to Technical Publishing Company Circulation Office:
666 Fifth Avenue, New York, NY 10019. ISSN: 0011-6963.
Single copy: $3.00 in U.S.A.




All Data Base Management Systems Store and Retrieve Data.

SYSTEM 2000
DELIVERS MORE!

SYSTEM 2000" does indeed deliver more. OS/MFT, OS/MVT, VS1, SCOPE,
We know you'll like MRI's latest version of its KRONQOS, NOS, and EXEC 8.
already successful data base management
system. It's packed full of extensively tested
new features and performance improve-
ments you won't find in other DBMS

products. MORE efficient on-line data entry.

MORE powerful query/update facility with ~ MORE effective data base administration
greater ease of use. with the CONTROL 2000® data
dictionary/directory system.

MORE support of application software
packages with SYSTEM 2000's
Universal Software Interface.

MORE programmer productivity with new ,
enhancements to the COBOL MORE edugigtion with the SYSTEM 2000
FORTRAN, and PL/1 |nterfa§es . multimedja, courses. -

MORE operating environments
DOS/VS VM/CMS VM"SV

SYSTEMS
CORPORATION

Yes, tell me more about SYSTEM 2000°®.

O Send literature.
O I'm interested in attending a free seminar.
J Have someone call me.

Attach your business card and mail to:

MRI Systems Corporation
P.O. Box 9968 Austin, TX 78766
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From the graphics leader.
e

The Practical Plotters.
By Tektronix




Do your big plotter
work. At a small plotter price.
Thats practical!

At Tektronix, we build
plotters that pay for
themselves.

Practicality is why Tektronix
pioneered the smart small
plotter. Why we led the move to
more reliable, digital technol-
ogy. We're proving that big
plotter performance can take
a small plotter price, with
capabilities like those of our
C-size (A2) 4663.

Economy. Instead of waiting in
line for large plotter output, you
can typically do two-thirds of -

- your plotting on our 4663, with
comparable quality. Faster
turnaround. Tremendous cost
savings.

]nteractivity. Microprocessor
‘intelligence not only makes the
4663 semi-independent, it lets

Compatibility.

you draw real curve forms. Ro-
tate characters. Digitize with
built-in joystick con-
trol. All right at your
workstation.

Versatility. The 4663 plots on
paper, film or Mylar® With felt
tip, wet ink or ballpoint pens. In
up to nine colors
with dual program-
mable pen control.

From its
RS-232-C and GPIB (IEEE-
488) interfaces, to options like
foreign language fonts and
circular interpolation, our plot-
ters mesh with your present
system and particular needs.
Powerful, wide-ranging soft-
ware routines are both
inexpensive and easy to use.

Simplicity. Our parameter
entry card replaces rear panel
straps and switches with a
simple system for setting up
to four sets of operating '

CIRCLES ON_READER CARD

conditions right from the
front panel, so one plotter can
instantly accommodate four
totally different jobs.

Bring Tektronix into your
bidding picture. It’s the only
practical thing to do. Next time
you're shopping for plotters, let
your local Tektronix representa-
tive show you output samples
and examples of what our Prac-
tical Plotters can do for you.
Call him directly, or call our -
toll-free automatic answering
service at 1-800-547-1512. In
Oregon, call 644-9051 collect.

Tektronix, Inc.

Information Display Division
PO. Box 500

Beaverton, OR 97077

Tektronix International, Inc.
European Marketing Centre
Postbox 827

1180 AV Amstelveen .

The Netherlands

The practical plotters

Tektronix:

COMMITTED TO EXCELLENCE



Southfleld MI (313)353 7430°Markha
‘H (416]494-5987°Los Gatos, CA :

O Send us information.

10

TWENTY YEARS AGO/T EN YEARS AGO

" LOOKING
BACK

N O We'd like a demo.
o Call me at
L
Name -
[1 Title L
Company [
|| Addre:
L
-
City
L
State _ Zip 2
” CPU §
(é "—) turnkey systems inc.
50 Washington Street -
A Division of  NOrwalk, CT 06854
National CSS (203) 853-2884
E] 1L 1C 1L . 1T
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JANUARY/FEBRUARY 1960

In May of 1959, the Committee on Data

Systems Language met to establish a format .

for a common business language. Three
committees were involved: the Executive
Committee, the Intermediate Range Com-
mittee (Task Group #2), and the Short-
Range Language Committee (Task Group
#1). This first meeting instructed Task
Group #1 to find out just how effective the
business compilers that then existed were
(i.e., FLOWMATIC, AIMACO, and COMTRAN).
The committee was to report its findings on
Sept. 1, 1959 to the Executive Committee.
At this meeting, Task Group #1 brought in
the basis of COBOL (COmmon Business Ori-
ented Language), and stated that it had the
“‘framework upon which an effective com-
mon business' language can be built.”’ It
then requested an additional three months to
complete its system. Task Group #2 had
several meetings'in October during which it
expressed displeasure with COBOL and re-
quested that the Honeywell Business Com-
piler be. the basis for a common business
language. The Executive Committee re-
ceived this resolution, never acknowledged
it, and the motion died.

Finally, on Jan. 7 and 8, 1960, the
Executive Committee accepted the COBOL
work done by Task Group #1, and began
plans for publishing the system. However,

" acceptance of and enthusiasm for COBOL

were far from unanimous. Critics felt the
no-frills design left it open for alteration,
rendering the common language ‘‘uncom-
mon.’’ Here are the members of the three
committees:
Executive Committee

Chairman: Charles A. Phllhps Of-
fice, Secretary of Defense.

Members: E.J. Albertson, " U.S.
Steel; Joseph F. Cunningham, HQ, Dept. of
Air Force; Robert B. Curry, Southern Rail-

- way; Gregory Dillon, Du Pont Co.; A. Eu-

gene Smith, Bur. of Ships, Navy Dept.;
Joseph Wegstein, NBS; Mel Grosz, Esso
Standard Oil Co.

. Honeywell;

Advisors: Robert W. Bémer, IBM;
Dr. Grace M. Hopper, Sperry Rand.
Intermediate Range Committee
(Task Group #2)

Chairman: A. Eugene Smlth Bu-
reau of Ships.

Members: John Backus, IBM; Rob-
ert Bosac, SDC; Donald Bradley,
Chesapeake & Ohio Railway; Carl Byham,
Southern Railway Co.; Les Calkins, U.S.
Steel; Ben F. Cheydleur, RCA; Richard F.
Clippinger, DATAmatic Div., Minneapolis-
Gregory Dillon, Du Pont
Corp.; Lt. William Fell, U.S. Army Signal
Agency; Kenneth A. Foster, Sylvania Elec-
tric Products; Walter Frese, Harvard Busi-
ness School; Roy Goldfinger, IBM; A. D.
Hestenes, G.M.; Donald B. Houghton,
Franklin Institute; Renee Jasper, Navy
Dept.; Jack Jones, Air Materiel Command; -
Charlie Katz, GE; William P. Keating, NCR;
George M. Perry, Travelers Ins. Co.; How-
ard E. Robinson, AMC; Robert Rossheim,
Sperry Rand; Ja. Laurence Nelson, AF;
Peter Sheridan, IBM; Albert E. Smith, Navy
Dept.; John R.- Smith, Aeronutronic; Jack
A. Strong, North American; Dick Utman,
Ramo-Wooldridge; Sal Pollock, RAND;
Orren Evans, Hunt Foods; Lee H. Amaya,
Lockheed.

Short-Range Language Committee
(Task Group #1)

Chairman: Joseph Wegstein, NBS.

Members: Col. Alfred Asch and
Duane Hedges, Air Materiel Command;
William Carter and Charles Gaudette,
DATAmatic Div., M-H; Howard Bromberg,
Norman Discount, Ben F. Cheydleur, and
Mary K. Hawes, RCA; Frances E. Holbert-
son, David Taylor Model Basin, Wash.,
D.C.; Jean E. Sammett and Vernon Reeves,
Sylvania; William Selden, 1BM; E.F.
Somers and R.J. Rossheim, Sperry Rand;
Gertrude Tierney, 1BM; William Logan,
Burroughs; Dan Goldstein, Sperry Rand.

(These names represent not only
committee members but also some of the




Sz f@@f@y@aﬁ@@?@m models to ~ NEC Spinwriter terminals are the most ru.gged, and the

quietest, typewriter-quality terminals you can buy. Our 2000-

i TE anyy ﬁ@é’@g@ﬁ" Ty FEE WJC@,{"/‘A{ hour MTBF assures maximum uptime. Our 60 dbA sound -

level lets you put them in an office.
For more information about NEC termmals call our
nearest sales office.

NEC Spinwriter™ terminals are fine-quality communica-
tions devices that are enriching thousands of terminal net-

works. n
Users call them “super” terminais because Spinwriter HIEC. w@iuu &7 & i
devices are versatile, user-configurable, quiet, dependable, “he par rect Jioilg mier

and print at rates up to 55 CPS.

They come in six models, including an APL/ASCI
model. They have numerous operator convenience features.
They are available in both RO and KSR configurations.

And they offer a wide variety of forms handling options.

Our APL/ASCH model, for example, supports the APL
programming language and character set. Automatic tab
setting simplifies printing of columns. And our unique 128-
character print elements allow you to convert easily—by
switch or under software control—from APL to ASCIl mode.

Spinwriter terminals offer more forms-handling options
than other terminals: vertical, horizontal or bidirectional trac-
¢ tors; and pin-feed, friction-feed, bottom-
| feed, front-feed and cut-sheet
i devices. Most are
| operator-changeable.

e
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i
Y
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Wfﬂéfjimwﬁ*maﬁmn Syszfems im:.f i

Home Of’lce and Eastern Region: 5 Militia Drive, Lexington, MA 02173, (617) 862-3120
Central Region: 3400 South Dixie Drive, Dayton, OH 45439, (513) 204-6254

Western Region: 8939 S. Sepulveda Bivd,, Los Angeles, CA 90045, (213) 670-7346
Southern Region: 2965 Flowers Rd., South, Atlanta, GA 30341, (404) 458-7014
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Introducing

The Most Revolutionary
Water-Filtration System
In 2,000 Years.

The heart of the SFS system, specially
manufactured mineral wool.

SFS is an entirely new system of
liquid filtration that renders other
current systems obsolete.

Its particle separation is greater
than sand and diatomaceous earth
type filters even when subjected to
hydraulic loads up to 40 times greater.

First developed in Sweden, where
stringent pollution laws have been in
effect for over 10 years, SFS combines
compactness, high-efficiency and low
cost.

COMPACT

An SFS system occupies only one
hundredth the volume area of an
efficiency-equivalent sand system. Far
lower construction and maintenance
costs, portability and vastly-increased
water throughput are among SFS’s
most striking features.

HIGH EFFICIENCY

SFS filters out average particle
sizes of 1 micron compared with 10
microns in sand systems. Use of chlo-
rine and other costly chemicals is
significantly reduced. It is, in fact, the
‘greatest technological advancement
in water filtration since the Romans
invented the sand filter system over
2,000 years ago.

NEW EPA LAWS

Imminent EPA laws will require all
plants discharging water into the en-
vironment to install primary filtration
systems. Subsequent laws will be
even firmer. SFS is capable of meet-
ing EPA requirements well into the
future.

WIDE APPLICATION

The SFS application range is ex-
ceedingly wide for both water and
other liquids. It includes:

¢ Drinking water

e Industrial water

¢ Oil drill rigs

¢ Fish/oyster farms

¢ Building sites

¢ Dolphinaria

e Field hospitals

¢ Coolant water

¢ Breweries

e Ships

® Processing water

¢ Storm water

¢ Swimming pools

¢ Sewage plants

¢ Zoo ponds

5

qen

|

%&ssun&

SFS adapts to virtually any application.

For more information on your par-
ticular requirements, call or write:

SFS

BINAB U.S.A,, Inc.
15271 N.W. 60th Avenue
Miami Lakes, F1. 33014
Phone (305) 556-2576
Telex 51-5539

CIRCLE 120NREADER CARD
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LOOKING BACK

individuals who, at one time or another, as-
sisted the three committees.)

JANUARY 1970

The ’70s brought sizable increases in the
production of computers and computer-
related equipment, along with correspond-
ingly lower prices. Some products were
purchased at 50% of the asking price only
12 to 18 short months prior to January 1970.
The industry was growing rapidly and a new
generation—the fourth—soon to burst on
the scene, showed great promise. However,
would this new generation be at all compat-
ible with the old one? Or would users again
have to discard complete, costly systems as
they had in previous transition periods?
Alas, there was no crystal ball to guide us
through the new problems.

The usual apprehension present
with any change was felt by those in the
industry. There were many obstacles that
required immediate acknowledgement and
attention. One such problem that had to be
grappled with was the pitiful lack of lack of
communication the computer industry
maintained with the noncomputer-oriented
world. As stated by Fred Gruenberger,
‘. . . we blandly assume that whatever we
conclude as computer people becomes pub-
lic knowledge, only to discover some years
later that we were really keeping our efforts
hidden from outsiders. In short, our public
relations work has been, and is, woefully
inadequate.’” Those people not in close
contact with the industry were constantly
making suggestions that had already been
thought of, activated, or canceled by the ex-
perts. The suggestions may or may not have
been worthy ones, but the obvious impor-
tance of communication was clearly being
overlooked.

Another problem mentioned was the
lack of fresh new ideas and talented people
to recognize the opportunities. As Edison
Schroeder (then vp of Edutronics) put it,
“The ’60s have witnessed an incredible
proliferation of computer hardware, soft-
ware, jargon, and people; but actually, new
ideas have been scarce. New people, on the
other hand, are very much in evidence.

. These new people foul things up, and its’s

next to impossible to get enough qualified
people to cope with the resulting problems.

In addition to the problems facing
the industry in the new decade, there was a
certain sense of loss. The dinosaurs from
the ’50s and ’60s were slowly making way
for the more compact newcomers. One such
dinosaur was the AN/FSQ-7, known as the Q-
7. This machine, which started many a tod-
dling programmer on his way, was sophisti-
cated in the "50s, modified in the ’60s, and
outdated by 1970. Of the nearly 30 duplex
systems constructed and installed, half had
been scrapped by January of 1970 (each ma-
chine amounted to approximately 300,000

pounds of scrap metal). —Debbie Sojka
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Color Graphics
- Madel

The Matrix Color Graphic Camera System converts the output
of any raster scan computer color terminal into brilliant, high
resolution photographic hard copy. Both line and continuous
tone images can be made with accurate, bright, saturated
colors.

W

.Sy

Our system does what no other instrument can do — it pro-
duces instant, on-the-spot results with Polaroid® 8 x 10 film,
8 x' 10 color transparencies for backlit displays and overhead
projection, 35mm color slides, 60 image color microfiche,
and 16mm/35mm color animation fiims. All with one camera
system. It also allows recording of multiple image formats.
Related and sequential images can be recorded in orderly
arrays, on a single sheet of 8 x 10 instant print film. The
resultant ease of comparison and analysis is unmatched.
The system is also fully modular and field upgradable. . .you
purchase only the capability that you need now.

Microprocessor based electronics provide many automation,
self-calibration, self-diagnosis and remote control functions.
Color graphics hard copy made easy by Matrix
Instruments, the leading manufacturer of
precision electro-optical imaging cameras for
diagnostic medical applications.

For more information,
film samples, or a demonstration,
contact Matrix Instruments,
230 Pegasus Avenue,
Northvale, New Jersey
07647.

Telephone (313) 439-8832.
Or call toll-free:

(800) 521-1596.

Microfiche

Atatian
ST 8 MATRIX
INSTRUMENTS

xixna;vgaxl

Overhead Projection
Transparency
Hard copy shown reduced from original 8” x 10", slide, and microfiche films.

Multiple images recorded on a single sheet of film.
“Polaroid” is a registered trademark of the Polaroid Corporation.
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‘For 18 years, we ve built printers for the blggest , characters atleast. Thenthe operator simply replaces L
2 _it: No service callis required.

OEMSs 1n the business—customers with some pretty SR
~tough standards. All our printers must be proven Its long-life ribbons come in cassettes, $0 they re
 reliable before we can attach those bignames tothe easy to load, clean to handle. :
cabinets. Our new M-120 matrix printer is now’ s It has its own diagnostics with LED status display
available with our name attached to the cabmet Or * available. The operator can identify troublespots and -
withyour name. - often correct them in a snap, without waiting for a
: The M-lZﬂ Easy‘ ‘m recommen d Easy to own service representative. Downtime is less.
" The M-120s priced to be competitive Fully compatlble with our 340 cps printer.
. For customers who need a faster printer, we

‘with ordinary printers.
/ . .offer our M-200 model.
Br‘f\thfglsnlz n%ﬁ{gg; a;lyarr?acalsmsliex. - It combines the economy of matrix prmtmg with
s coplespat once. Wltﬂ crisp remarkable speed—340 characters per second.
"~ easy-to-read print. Ir; L Its 14-wire printhead lasts through a 300
condensed, standard million character life. Over two years of typical use.
: : No one else has anything like it.

- orexpanded ;
“characters. 30 day delivery.
e Often we can deliver a partial order even faster
than that. If time is a problem, give us a call.

Available locally. And around the world.
- Some people prefer to deal with our sales offices

directly.
' Others like the convenience of a distributor

nearby.
. We have more than 50 distribution points in the
United States alone.

Call for information.
Call (213) 887-8451 to learn more about the

M 120 or the M-200.
Or write to our marketing department at 6200
Canoga Avenue;, Woodland Hills, California 91365.

d” Dataproducts
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Thar| '

Network Command Control

T-Bar MASS+ is a micropro—
cessor based, state of the art, data
communications line accessing sys-
tem. With T-Bar MASS+, an operator
isolates line and equipment faults, restores
failed service, reconfigures and expands —

MANAGES — your network, using a CRT ter-

minal at one or more dispersed locations.

Whether your needs require transferring a modem
between front end ports in your own computer room, or
monitoring and testing lines at distributed locations, there

is a T-Bar product designed to enhance your system.

For all your network management requirements contact T-Bar.

INCORPORATED
2 ®

141 Danbury Rd.
Wilton, CT 06897
203 762-8351

a\
\‘.
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From the _gyr,aphi(vfs leader

PUSh a button ie |
'put v1rtually any video display

) pecial synibols‘.

W Graphics. -

- Q¥ Multi-font
alphanumencs. Gray
scale. They're all easy
to copy with the
Tektronix 4632 Video
Hard Copy Unit.

- on paper in seconds.

1979 Tektronix Inc. All ights reserve

he 4632 provides high
resolution copies of raster

*"scan and other vidéo displays.

Their quality is excellent—
perfect for formal reports. Yet
their cost is low enough to
use them for first drafts, and
the image long-lasting
enough for the file.

RS170 interface makes the
4632 a natural companion to
most video systems. Users of
video terminals and systems
like the DEC MINC system
shown here, are taking advan-
tage of the 4632’s high reso-

lution hard copies, available at. 3

the push of a button. Our

CIRCLE 17 ON READER CARD

dry process means no liquid
toner mess, no wasted
copies. Operation is quiet and
thoroughly dependable.

For years, Tektronix has
been a leader in the fiber optic
technology that provides
fast, finely detailed raster
scan reproductions. Find out
what the 4632 can do for
your system. Call your local
Tektronix representative or
our toll-free, automatic -
answering service at 1-800-
547-1512. In Oregon, call
644-9051 collect.

OEM terms and COﬂdlthDS' ,
available. ‘ o

Tektronix, lnc.

Information Display Division
PO.Box 500 :
Beaverton, OR 97077 .
Tektronix International, Inc.
European Marketing Centre
Post Box 827

1180 AV Amstelveen

The Netherlands

TEktronlx

COMMITTED TO EXCELLENCE
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The new 3220

from Perkin-Elmer.
A 32-bit supermini
so fast, so powerful,
so advanced, it may
not be for everyone.

Here are 5 ways
to tell if it’s for you.

. 1. You need 32-bit hardware and software
performance: Your transaction processing system
requires instantaneous terminal response. Your real-time
control system must offer very high throughput. Your
scientific programs must run incredibly fast and yield
exceptionally accurate results. . .

- 2.You need help to develop programs quickly
and easily: You need one language —COBOL —for all
business applications, whether batch or transaction
processing. You require multiple high-level languages.
The faster you can identify programming errors, the
faster you can correct them—so you really appreciate
the value of our globally optimizing FORTRAN Vil. It has
a separate development compiler that produces object
modules at a speed of 2,000 lines per minute. And with
our Multi-Terminal Menitor, you can have 32 program-
mers working simultaneously with COBOL, FORTRAN,
CAL MACRO, or RPGII. - o

3. You need a system with unmatched integrity:
Your commercial data base needs to be fully safeguarded
from media faults and system failures. Your scientific
results require single- and double-precision floating -
point accuracy. And your time-critical, memory-resident
programs for real-time control applications need the
protection of our dynamic memory relocation and
protect hardware. . _ ’

4. You need 32-bit performance at 16-bit prices: -
The Perkin-Elmer Model 3220 starts at $33,500 (U.S.
only). And our OEMterms and conditions are unmatched
inthe industry.

5. You need a vendor that stands behind its
products: Perkin-Elmer maintains a worldwide field
service operation and offers a variety of support program
contracts. We offer comprehensive hardware and
software training courses. And we pride ourselves on
responsive systems and software support.

The Perkin-Elmer Model 3220. It may not be for
everyone. But if even one of these points touched a nerve,
you should find out more about this remarkable super-
mini. Send the coupon for a fact file. Or call toll free
800-631-2154. In New Jersey: (201) 229-6800.

Perkin-Elmers 2 Crescent Place « Oceanport, NJ 07757 }
Please send me your fact file on the 3220. '

Name S | -1 N
Tl e e I
Company oo
Street
I Cty __ State ... _ Zip

PERKIN-ELMER
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NOW,

A FUI.LY-IN'I'EGRA'I'ED,
MULTI-USER, ‘
IN'I'ERAC'I'IVE
COMPUTER SYS'I'EM

FOR JUST
$29,950

The 5000/ES: BTI S new Entry System to
the 5000 product line. It’s a fully-integrated
system specifically designed for a multi-user
‘environment, featuring:

MULTUS multi-user timesharing

executive. . 4

' Full-scale 16-bit minicomputer with the
processing power and I/O capacity to support
multiple concurrent users.

10 megabytes of hard disk; expandable to
over 100 megabytes.

4 user ports; expandable to 32 ports.

6400 bpi cartridge magnetic tape.

Unique proprietary account protection for
application software.

Optional industry-compatible magnetic

* Single quantity; attractive quantity discounts for the OEM.

tape; line printers to 900 lpm.

24 hours/day, 365 days/year maintenance
support by BTI, featuring computer-to-
computer remote diagnostics. '

. The BTI 5000/ES is backed by experience
—over 1000 BTI 5000 systems have been
delivered.

Application software is available for
accounting, financial modeling; manufacturing;
medical billing; pharmacy management;,
school administration; text publishing; malllng

list management, general- %BTI

purpose data base manage
COMPUTER

ment; and more.
Call us for details on the
SYSTEMS

new BTI 5000/ES.

BTI, 870 W. Maude Ave., Sunnyvale, CA 94086. Sales Offices: Piscatawa&, NJ (201) 457-0600; Cherry Hill, NJ (609) 662-1122; Braintree, MA (617) 843-4700;
Minneapolis, MN (612} 854-1122; St. Louis, MO (314) 878-8110; Dallas, TX (214} 630-2431; Sunnyvale, CA (408) 733-1122; Anaheim, CA (714} 533-7161.
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LOOK AHEAD

BIG SERIES/1 ORDER WOrd has it that State Farm Insurance, Bloomlngton, Ill.,
STIRS SPECULATION has ordered "thousands' of Series/l computers from IBM's
General Systems Division. Though it puzzles us too, our
most reliable sources say the systems will actually be
Series/ls repackaged as 5110s. - AnIBM competltor called
the mysterious model "a Chevy with a Ford engine." The
systems will be used in on-line policy preparation, an
application designed by GSD especially for State Farm.

The contract represents a significant move for GSD into.
the multiple order, large corporation marketplace, a ter—
ritory closely held by IBM sibling DPD, and a territory
necessary for a division to stake out if it is contempla—f
ting 1ndependence There is a triumph here, too, for the
Series/1l, a much mallgned system initially marketed too ..
widely for sufficient support...and support was. needed on
its lean, Stlff RPS operating system.

NIXDORF SUCCUMBS ledorf will offer concurrent ANSI- compatlble COBOL th1s
TO COBOL ‘year: demos in the first quarter, delivery by the third.

~ This will be a turnabout for the German computer corpor—‘
ation, which had previously defended its EDITOR, a COBOL~
like language, as offering the best of COBOL w1thout ex—'
cessive overheads. /

‘PRIME READYING Prime Computer will‘reportedly'offer,a'IQerndtextension
LOW-END 50 SYSTEM of its 50 Series systems in February. Expanding the oem

' focus of the firm's bottomline Prime 450 the new machine
will be aimed at the systems house market (although there 1
may be a second version for stand-alone sales). -~ The new
system will be fully'compatlble with the rest of the Prime
line, and priced at about $40,000. It will run PRIMOS,
but limited horsepower will restrlct use of more than one
communlcatlons software package 51multaneously.;

AMDAHL V7 LESS In some large on—line systems, Amdahl S V7‘has apparentlyipr
THAN BARGAINED FOR | been performing con51derably below benchmark figures col-
~ lected from test runs on prototype systems. At the Bank
of Montreal in Toronto, a V8 has replaced a V7. It ran
‘the bank's CICS on-line banking system, handllng‘upyto b
75 .transactions/second. The V7 offered only 91% of the
throughput the bank. got in its benchmark tests on the PO.
V7 prototype. The bank:blamed late engineering changes.
"Amdahl hinted that some others had similar problems,'
said a bank MIS exec, "but none apparently as bad as ours.
The bank says it's '"very happy with the new‘V8. , '

WP -STANDARD | An 1mportant first step has been taken in the effort now

IN THE WORKS | underway within Ansi to formulate standards that will ,
: allow communications between word processors from dlfferéyﬁ
ent vendors. Working Group 4 of X4A12 has completed a
working draft of a page image format. Although the format
uses only the standard 128 character ASCII code set, it is
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LOOK AHEAD

IMS FOR
THE EIGHTIES

NEW VOICE/DATA
'SWITCH TO DEBUT -

ICL TEAM SCOUTS
U.S. MARKET FOR DAP

the first step towards allowing word processors to talk to
each other. Future drafts may include an expanded code set,
according to Ira Cotton, group manager for office automation
projects at the National Bureau of Standards.

The initial draft includes 10 control functions, super-
script, subscript, page format selection, and spacing incre-
ment commands. It does not cover such vital areas as tab
setting, centering, paragraph, and page commands used in
commercially available word processors.

The standard could be ready for adoption by this spring,
which would mean that work could begin on the expanded code
set. . But many vendors have already assigned numerical codes
for the expanded functions used in their systems. How re-
ceptive they would be to a more comprehensive standard, one
that would require modifying their code sets, is anybody's
guess. -Meanwhile, users are hopeful that the current effort
will ultimately allow all word processors to communicate in
a common language. ' ‘ '

"If you thought you would be rid of IMS in the 1980s, forget
it," says the November 1979 issue of '"Data Base Newsletter,'
published for customers of Performance Development Corp., a
Princeton, N.J. software company. '"IBM expects IMS to be
the premier IBM data base product for the foreseeable fu-
ture." Although IMS won't go away, the newsletter says, it
will be easier to use in the 1980s because IBM is aware

that IMS is complex, difficult to program, and doesn't

solve all application problems. And IBM has the "technical
smarts' and the "market incentive' to do something about
those problems, the newsletter adds.

Intercom of Dallas will reportedly offer a digital inte-
grated voice/data switch later this year, the product of
a year-long development effort at the Exxon subsidiary.
Such a device would offer full PBX-like management and
accounting features for data terminals as well as voice
units —-- challenging the sophisticated PBXs offered by
Rolm and Northern Telecom Systems, which offer terminal-
connect features on their electronic telephone systems.

An ICL marketing team, believed to be about 15-men strong,
is in the U.S. to evaluate the market for its DAP (dis-
tributed array processor), claimed to be the world's
fastest and most powerful array processor. While ICL is

particularly eyeing the federal marketplace, the British

company has privately expressed doubts in the past that the

1;Feds will allow ICL to tender its machine there. Former

ICL product development head (and an American) Ed Mack has
said in the past that the U.S. government has insisted on

a "buy American" policy in its contracts. But ICL's U.S.

boss, Dick Bright, is keen to push the DAP in the U.S.,

for the machine at the Plasma Fusion Research Laboratory,

Princeton, N.J. But ICL's newly restructured marketing
division-is not very optimistic now on the Fed market front.
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At last. The simple report writer.

- We designed our new Answer/2 to be the simplest report
writer you can buy. .

It’s so easy to learn, non-DP people can produce their own
reports after just a few hours’ training.

It's so easy to use, OS and DOS programmers can retrieve
and format data in a fraction of the time conventional methods
require. ’

It's so versatile, it handles repetitive production reporting
as eastly as the one-time ad hoc report.

All Answer/2 products are moderately priced. And they’re
backed by the support capabilities of the world’s leading
independent supplier of computer software. -

Before you buy any report writer, just call us. Or attach
your business card to the coupon.

It's that simple.

CIRCLE 200N READER CARD

Answer;/2 by Info

Informatics Inc, 21050 Vanowen St., Canoga Park,
California 91304, (213) 887-9121 Telex: 69-8473

I want to know more about the simple report writer, Answer/2.
[J Please send me complete information.  [_]Please have a salesman call.

informatics inc

®
—

ol

Name Title
Company.
Address.
'

City. State Zip.

. |
Teleph
Computer. Operating System.

=o
&

rmatic

The Information Management Company
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Introducing Microstreamer.’

The 1007 solution
to disk backup.

The Low Cost Solution! The
Microstreamer™ Tape Drive provides
the unique disk backup benefits of
Y2 inch tape for a cost of less than half
of a standard tape drive. Microstreamer's
price includes formatting electronics,
power supply, chassis —even UL
and CSA approval. There is no more™
economical tape based backup device.

The Capacity Solution! Cipher's
Microstreamer Tape Drive provides up to 46 Mbytes
of data to backup even the largest capacity disk.

The Speed Solution! At 100 ips, the Microstreamer
transfers 46 Mbytes of data in 4.8 minutes with full error
correction. No waiting.

The Size Solution! 8% inches vertical That's all the operator
sees, since Microstreamer provides fully automatic loading from the §
front and is designed to be mounted in a compact desk system.

The Compatibility Solution! The phase encoded Microstreamer
1s ANSI and IBM compatible using standard 10¥%, 8%z or T inch
reels so the user gets worldwide interchange and access to
common database.

The Reliability Solution! Spec'd at 1 in 100 hard errors, the
Microstreamer provides reliability approaching that of the
Winchester disk-absolutely essential for effective backup.

The Tape Drive Solution! The exciting Cipher
Microstreamer also functions as a 25 ips tape drive for traditional
applications and operates in a daisy chain of up to eight
streamers and/or standard tape drives.




/Now, that'

' excitement!




CALENDAR

FEBRUARY

SUGI ’80, February 18-20, San Antonio.

Discussions and papers will include statistics, computer perfor-
mance, information systems, and SAS training and support. Contact
SAS Institute, Inc., P.0. Box 10066, Raleigh, NC 27605, (919) 834-
4381.

IWP Spring Symposium, February 26-28, New York.
Topics discussed will include equipment procurement, text editing,
functions, system integration, management methods, and work
procedures. Contact IwP Conference Services, 2360 Maryland Rd.,
Willow Grove, PA 19090, (215) 657-3220.

MARCH

NCC Office Automation Conference, March 3-5,
Atlanta.

Sponsored by AFIPS in cooperation with its member societies—the
Association for Computer. Machinery, the Data Processing Man-
agement Association, the IEEE Computer Society, and the Society
for Computer Simulation. Contact Jerry Chiffriller, c/o AFIPS, 1815
N. Lynn St., Arlington, VA 22209, (703) 243-4100.

The National Office Exhibition and Conference,
March 10-12, Toronto.

The office of the future and methods of storage and transmission of
information will be debated. Contact Paul Day, 2 Bloor St. West,
Suite 2504, Toronto, Ontario M4w 3E2, (416) 967-6200.

Fifth West Coast Gomputer Faire,March 14-16, San

Francisco.

Will focus on inexpensive computer power for home, business, and
industry. Contact Computer Faire, 333 Swett Rd., Woodside, CA
94062, (415) 851-7075.

Interface 80, March 17-20, Miami Beach.

Will feature the data communications/ddp conference while the
Datacomm School will be held to introduce newcomers to the
fundamentals of data communications. Contact Peter Young, 160
Speen St., Framingham, MA 01701, (800) 225-4620; in Massa-
chusetts, (617) 879-4502.

Eurocon ’80, March 24-28, Stuttgart, Germany
Under the slogan ‘‘From electronics to microelectronics,’” it will
highlight the changes in worldwide microelectronic technology.
Contact Dr. W.E. Proebster, IBM Deutschland GmbH, Postfach 80
08 80, D-7000 Stuttgart 80, Germany, 49-(0)7031-25855.

Viewdata ’80, March 26-28, London.

The first world conference and exhibition on computerized tv-based
information, education, and entertainment. Contact TMAC, 680
Beach St., Suite 428, San Francisco, CA 94109, (800) 237-3477; in
California, (415) 474-3000. .

APRIL

Tenth Conference on Computer Audit, Control, and

Security, April 28-May 2, San Francisco.
Jointly sponsored by 1A and ATC. Contact John Sheehan, Manager
of Public Relations, the Institute of Internal Auditors, Inc., 249

Maitland Ave., Altomonte Springs, FL 32701, (305) 830-7600.

Federal DP Expo, April 28-30, Washington, D.C.

Update on trends, applications, and state of the art of all facets of
ADP. Contact Sheldon Adelson, Conference Director, 160 Speen
St., Framingham, MA 01701, (617) 879-4502.

MUG ’80, May 13-16, San Diego.
Will include papers and discussions on MUMPS language, systems,

and applications. Contact Richard Zapolin, Mumps Users’ Group,
Box 208, Bedford, MA 01730, (617) 271-2534.

NCC, May 19-22, Anaheim, Calif.

Will cover the broad areas of management, applications, science
and technology, and social implications. Contact AFIPS, 1815 North
Lynn St., Arlington, va 22209, (703) 243-4100.

CECON, May 20-22, Cleveland.

The exhibits will display new products related to instruments,
components, and systems. Contact Cleveland Electronics Confer-
ence, Inc., 2728 Euclid Ave., 5th Floor, Cleveland, OH 44115,
(216) 241-5515.

NAEGON ’80, May 20-22, Dayton, Ohio.

The National Aerospace and Electronics Conference is the oldest
and best-known specialized national forum for the exchange of
information on aerospace electronics. Contact Gordon Rabarus, Air
Force Avionics, 140 E. Monument Ave., Dayton, OH 45402, (513)
255-2802.

NICE IV, May 27-30, Washington, D.C.

The National Information Conference and Exposition will be de-
voted to the needs of information managers and information provid-
ers. Contact Exhibit Coordinator, 316 Pennsylvania Ave., S.E.
Suite 502, Washington, D.c. 20003, (202) 544-1969.

JUNE

DATA COMM, June 17-19, Geneva, Switzerland.

DATA COMM is an international forum where developments in
microprocessors, mini/microcomputers and associated services can
be seen, together with new equipment for data communications and
distributed processing. Contact Industrial and Scientific Confer-
ence Management, Inc., 222 West Adams St., Chicago, IL 60606,
(312) 263-4866.

World Gomputing Services Industry Congress II,

June 23-25, San Francisco.

Geared toward the serious discussion of responsibilities as custo-
dians of the international information resources. Contact ADAPSO,
1925 Lynn St., Arlington, va 22209, (703) 522-5055.

SEPTEMBER

Compcon Fall '80, September 22-26, Washington,
chl

Theme- will be Distributed Processing and Networking. Contact
Executive Secretary, P.0. Box 639, Silver Sprmg, MD 20901, (301)
439-7007.

26 DATAMATION




Muemeompmwg GOMES

: ,; dumb terminals for:the purpose of
; UhIO SClentIflCS OS GSU - utilizing a central Winchester disk data

base ahd other shared resources The

SALES CLUSTER

TERMINAL

INVENTORY
CONTROL

PURCHASING

INTELLIGENT
TERMINAL

INVENTORY CLUSTER

ACCOUNTING CLUSTER

RECEIVING -

SHIPPING ¢

NETWORK




-

o

PR

pmin
2,.,‘«,, e
-

3

i
Nermtrcoimra oo ssmemsnt s st o) k4

3
- oy H
S 3 )
&= *
= =
= % I3
- ] b #
bl £ g
& Sy B
= x
® doow
- * i
" v

i

i,

i




Digital introduces a mid-range mini
with amegabyte of mainmemory
decimal arithmetic,and anexpanded
11/70 instruction set.

Now for little more than the cost of
an 11/34, our new PDP-11/44 gives you
features ll}zreviously found only on super-
minis. Like PAX, a physical address ex-
tension that gives you a full megabyte of
main memory for more users, larger pro-
grams, greater throughput. A new MOS
ECC memory with interleaving for faster
access time. 8KB cache memory for faster
grogram execution and greater DMA

andwidth. Sophisticated memory man-
agement. And an expanded 11/70 instruc-
tion set. ,

The 11/44 also offers significant per-.
formance advancerhents in two important
languages. Our optimized FORTRAN IV-
PLUS compiler and run time system,
coupled with our floating point processor
option, gives impressive performance

advantages over conventional FORTRAN.

And our enhanced COBOL compiler with
our new optional Commercial Instruction
Set processor, delivers powerful COBOL
performance and data processing
capabilities. .

To keep the 11/44 on the job, you get
plenty of reliability features, including a
microprocessor-controlled ASCII console
with extensive system diagnostic capa-
bilities. A new built-in TU58 cartridge
tape for easier servicing. Plus facilities for
optional remote diagnosis for 24-hour-a-
day, 7-day-a-week service with an aver-
age response time of less than 15 minutes.

Of course the 11/44 shares the design
advantages of our entire PDP-11 family.
Most importantly, it guarantees software
compatibility the way only the world’s
broadest range of 16-bit compatible com-
puters can. So your software investment
remains intact no matter which system
you choose. RSX-11M, the most versatile
real time system in the industry. The new
RSX-1IM-PLUS. Or the new enhanced
version of our proven general purpose
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and timesharing system, RSTS/E. You can
also tailor the 11/44 to your exact appli-
cation by choosing from a broad line of

-interfaces and peripherals, like our new

20 megabyte RLO2 disk subsystem. .

No matter how you look at it, the
PDP-11/44 providés an incredibly power-
ful base for your interactive and dis-
tributed processing applications.

And that’s saying a lot for a system
that costs so little.

II—D Please send me more inforrhation about the
| PDP-11/44.
[ Please have a salesperson call.

| Name

I

I

I

. I
I Company A
| Address i
|

|

I

I

I

I City State Zip

| Phone _ . T

| My a%pliéation is: (] Education ] Medical

| CJLaborato O Engineering [J Governmient

| CJ Resale Manufacturing [ Other

| Send to: Digital Equipment Corporation, 146 Main |

| Street, Maynard, MA 01754, Attn: Communication |

| Services, NR-2/2, Tel. 617-481-9511, ext. 6885. Digital |

| Equipment Corporation International, 12 av. des
Morgines, 1213 Petit-Lancy, Switzerland. In Canada: |

| Digital Equipment of Canada, Ltd. A-1-0 |
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At Lear Siegler, we've
learned our lessons well..
We don't make
five or ten different
smart terminals. And
~we don't attempt to
overpower you with the
broadest line of terminals
on the market.
Why? Because we know
you've got enough problems.
The simple fact is, there
are only two models in our
line of smart terminals.
But they can handle

the master microprocessor.

Nor did we forget those
indispensable function keys.
Naturally, both the
ADM-3l and ADM-42
have them.
On the ADM-42, for
example, you get 16 func-
tion keys, shiftable to 32 func-

.

tions and optionally programmable to
store up to 64 characters. This lets you
store escape code functions (such as
personality modiﬁcations) to reduce

several escape sequences

PERSONALITY PROMS AND o onc key siroke. And

just about lica- tore f tly-
fon voul e FACTORY ASSISTANCE MAKE oo oo v b0 64

Something other man-
ufacturers need ter-
minals galore to accomplish.

The ADM-31 and ADM-42
can do so much, in fact, that
you can't make the wrong
choicé, no matter which one
you choose. Not only have we
put an end to looking at dozens
of models from dozens of com-
panies — we've put an end to
dozens of headaches.

NOW YOU CAN TEACH
YOUR TERMINALS HOW
TO BEHAVE."

We understand how frus-
trating it can be to try and please
all the people all the time. Try-
ing to putin capabilities we think
they need, and having to leave
out something else. So we got
crafty. And gave both our ter-
minals user-programmable -
behavior modification. :

Both the ADM-31 and
ADM-42 have firmware (the
instruction sets inside their
PROMS) that you can easily
reprogram. Just follow the direc-
tions in the fully-documented
programming instruction manual
we provide. And you end up
with a terminal that's exactly
what you want, even though
it's not exactly what you bought.

And, if you run into prob-
lems, just call our special Appli-
cations Engineering Staff. They'll

USER-REPROGRAMMING

A SNAP.

: help you through any difficulties

with reprogramming, interfac-
ing, setting the terminal’s person-
ality, special applications, or
understanding the features and
functions. .

Who knows? They could
even come up with suggestions
you never considered.

THE ADM-31 AND ADM-42.
TWO TERMINALS, DOZENS
OF FEATURES.

We built the ADM-31 and
ADM-42 with all the standard
features you've come to know,
love, and need in smart terminals
even without reprogramming.

- For instance, you get full
editing capabilities. Reduced
intensity for identification of
protected fields. Blinking, blank-
ing, and reverse video. Format-
ting. High resolution monitors.
Even limited line drawing capa-
bilities.

And we've included the
latest in microprocessor technol-
ogy. Both are microprocessor

based, which makes them reliable

and, more importantly, easier.

to use. Because their design arch-

itecture has a microprocessor,
with multiple microprocessor-
based controllers that tie into

characters, which pro-
vides you with impres-
sive time savings.

When you get right down
to it, the ADM-31 and ADM-42
are really functions of your
imagination.

SMART TERMINALS.
SMART CHOICES.

So there you have it. Two
very good reasons why you
only need to look at two very
smart terminals.

Gone is the need for lookmg
at dozens of terminals, from
dozens of manufacturers, with
dozens of high price tags.

With our two models, you have

‘everything you need. User-

reprogrammable personality
PROMS, function keys, and a
willing-to-please Application
Engineering Staff just aching to
solve any problems you may have.
Sound interesting? Then call
or write to us at Lear Siegler,
Inc./Data Products Division,
714 N. Brookhurst St., Anaheim,
CA 92803, (800) 854-3805.
WEe'll tell all you want to know

~about the ADM-31 and ADM-42.

And then you'll see why
your search for the right smart
terminal just ended.

m LEAR SIEGLER, INC.
DATA PRODUCTS DIVISION

Lear Siegler, Inc./Data Products Division, 714 N. Brookhurst Street, Anaheim CA 92803. (800) 854-3805. In California (714) 774-1010. TWX:
910-591-1157. Telex: 65-5444. Regional Sales Offices. San Francisco (408) 263-0506. Los Angeles (213) 454-9941. Chicago (312) 279-5250. Houston
(713) 780-2585. Philadelphia (215) 968-0112. New York (212) 594-6762. Boston (617) 423-1510. Washington D.C. (301) 459-1826.

England (4867) 80666.
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kexecutlves today is the need for expediency !
met. And the methods of yesteryear ;ust aren’ t equal to he task Now

-auditing needs. Over 50 audit
modules are provud_ed as tools to. do

examples of these state of the art -
routines are:: SMF ANALYSIS whi
provides access to system :
generated audlt tralls based upon a dltor :

kudltor with an automated regressnon est. capablht
it can’ b(_e used to |dent} , (
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If you're waiting for an IBM
System 34 or 38, you've got a
lot of time on'your hands. So
why not take a few minutes
and closely consider just what
you'll be getting a year or two
down the road. Most
importantly, consider your
options.

Options like Wang's VS
virtual storage computer, for
instance. Compare the Wang
VS and the System 34/38. We
think you'lt find the VS con-
sistently comes out on top. The
VS will accept your RRG."
programs just like a System 3,
with RPG Il and CCP con-
version aids available to

.protect your System 3 software

investment. With Wang’s VS,

~ you also get interactive RPG Il

programming with compila-
tions 5-10 times faster than
those on the System 34.
Extensive program devel-
opment aids. On-line and

- batch operations. Telecommu-

nications. COBOL and BASIC.
A fully supported data -
management system. Up to 4.6
billion bytes of fixed and
removable disk storage. And a
data compaction feature that
could cut your storage require-

ments by at least a third. .

Best of all, Wang's VS gives
you the flexibility to grow from
a minimum VS configuration to
a full-blown system with the
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9,

' power of a high-end 370,

without reprogramming or
major equipment swap-outs.
Plus the ability to do data pro-
cessing and word processing
at the same Wang terminal. A/l
this now, for no more than
you'll pay for a System 34 or 38
next year.

If your data processing
problems in the eighties won't.
wait for solutions, call or write
for more information on the
Wang VS family. Better yet, ask
for a VS demonstration. We

-can show you what we've been

talking about — today.
Wang Laboratories
Lowell, MA 01851
(617) 459-5000

™ WAT NG LONGER. ]

O Tell me more about Wang's VS.
O Show me the VS in action.

Name

Organization
Address
City State Zip

Telephone

Send to: Wang Laboratories, Lowell, MA 01851
(617) 459-5000

DP102/D10

Making the world more productive.




ffor mvommg, payroll and statements Plus
_excellent print quality for labels and hstmgs.

w The bottom line: with Centronics, small busi
; nesses can have mamframe performance at

of any ndependent printer company :

- DON'T WRITE -phone Bob Cascarmo today
at (603) 883 0111, extension 4032, or contact -

~_any of our 15U.S.A.or9 1nternat10nal sales

~ office Centronics Data Computer Corporatlony

" Hudson' New Hampshlre 03051




LETTERS

THE BUGABOO

Re: ““That Old Bugaboo, Turnover”’ (Oct.,
p. 97): What is happening today has hap-
pened several times in the past; we all made
the same mistakes then, and we are making
them again now. If I may share several mis-
takes I made during a seller’s market, per-
haps we can reduce the turnover problem a
bit.

The pressure to hire people when
you have positions open and it is costing
~ your company money is tremendous. No
matter how we try to maintain a minimum
standard in hiring, sooner or later we violate
it for any number of reasons: to get the head
count up, hire in anyone and. train them
later, recruit from competitors or subcon-

tractors and, the most dangerous of all, hire’

from the client.

In the ’60s, 1 remember arguing
with personnel over salary compressions in
which new arrivals, with no experience, got
salaries in excess of people who had been
with us for two or three years. The solution
to this is simple: don’t do it, or else most of
your two- and three-year people will leave.

Don’t hire ‘‘grasshoppers’’ whose

employment record shows six or seven jobs

in the last eight years. They will leave you
in a year or so. It’s their way of life.

Don’t hire people who *‘have prob-
lems’” ... chances are they will ‘‘have
problems’” in your group, too.

We have found an excellent source
of qualified people to partially fill the gap.
We went through the files of women who
were former programmers who had re-
signed due to pregnancy. The babies had
grown; some were even in school. We
called these women back, and let them work
hours they set around their other responsi-
bilities. Generally, they can work 20 to 30
hours a week, and since they don’t gossip or
talk sports as much at work as the men do,
their output is very close to many of the peo-
ple who work full time.

WILLIAM A. DELANEY
President
Analysis & Computer Systems, Inc.

Burlington, Massachusetts -

From a quick perusal of the October issue, it

appears that more of ETHICS (‘‘Effective

Technical and Human Implementation of

Computer Systems,”” Books, p. 203), with

the accent on Human, would result in less of
““that old bugaboo, turnover,”’

" PETER KUSHKOWSKI

Manager, Process Computer Engineering

Northeast Utilities

Hartford, Connecticut

Where are your eyes? A significant propor-
tion of those job-hoppers in the dp industry
are women. Yet the photographs accompa-
nying the article show only men.
CYNTHIA ZUJKOWSKI

Systems Analyst -

Weston Components

Archibald, Pennsylvania

Your point is a good one: However, there is
a reason for the lack of female representa-

tion—all the photographs for the story. were
of the same person. He wore six costumes.
, —ed.

MORE OF THE ICEBERG

Re: “‘Getting Tough with -Burroughs,”
Oct., p. 75: The article reflects only the tip
of the iceberg. The vaunted MCP operating
system is fine unless a bug arises—then try
and get it fixed quickly. Copies of the
source programs are not at the branch or
state level, and fixes take days to arrive. Or

~ what about the unionized service engineers

even if you were prepared to pay for cover-
age outside of ‘‘normal office hours,”” as
was offered, it was not available in practice.
The six prior scheduled deliveries of similar
equipment, so as to avoid trailblazing in our
case, mysteriously evaporated, and we be-
came the guinea pigs with no prior notice or
advice. All these concerns had been strenu-
ously covered in the sales pitch. I can think
of no sufficient reason to ‘‘trust’” Bur-
roughs again. (The installation was at Ab-
bott Laboratories, Sydney, Australia,
where a B1726 replaced a B500 in February
1975. The MCP program bugs went to Palo
Alto for fixes, and there were bugs in the
B3500 to B1700 COBOL conversion aid.)
G. STEVENSON

Neenah, Wisconsin-

MORE COMPLEX
Re: ‘“The Next COBOL Standard’’ (Sept.,
p. 175): Lam pleased the American National
Standard Committee has evidently been
infiltrated by miachine language members
with an intent of destroying from within
what they cannot do from the outside.

" coBoL is directed at solving the

“problems of people and not machines.

Thus, manageme‘nt all over the world is

forced to review and prevent implementa-

tion of techniques that add complexity rath-

er than simplicity. The major interest of

management is productivity; complexity is
counterproductive.

' A. VASEK

Data Base Administrator

Interstate System

Grand Rapids, Michigan

PL/1 VS, PASCAL |

Re: ‘‘Pascal Power,” (July, p. 142) Yet
more tiresome evidence of the self-immor-
talizing efforts by individuals and institu-
tions who cannot resist the ego trip of
proposing or designing yet another *‘ulti-
mate’’ programming language. If,. indeed,
the lack of *‘success”” of PL/1 can be demon-
strated only by its “‘resounding’’ rejection
by programmers, then perhaps we should be
looking more closely at the attitudes of pro-
grammers, most of whom, it seems, never
really wanted to break off with Autocoder.

. The specifications for PASCAL, ADA,
etc., and ad nauseum are virtually all met,
and generally bettered, by PL/1—even the
terminology looks as if it had been lifted
straight from the PL/1 Reference Manual.
There are, it must be admitted, some sub-
stantial and, for some, unfortunate differ-
ences between PL/1 and these. ‘‘new’’
languages—differences which PL/1’s crltlcs

.would rather not discuss:

—pL/1 works

—the compilers produce efficient
code

—pL/1 has a well-defined, powerful,
and machine-independent 1/0
system

—the language is stable

—over an incredibly broad range of
applications and judged by al-
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Main_frame

Ownmers... Maybe TRS-BO@ Model II

Should be Your Next
Hardware Investment!

. Designed for business. Radio Shack’s design
concept for TRS-80 Model Il was to build a busi-
ness computer — not a hobby, “home” or per-
sonal computer that could be used by the busi-
nessman. Model Il is compact, fast and powerful.
It's ideal for a small business, and also “just right”
for many time-consuming small jobs within
: ' larger businesses. For firms
with large mainframe com-
puters, Model Il can
handle the jobs that
constantly interrupt
the data processing
schedule — or those too hot
to wait for open time on the
mainframe. Use it either as a
stand-alone computer or an
intelligent terminal.

Language. Modelll's in-
terpretive BASIC language is
easy to use, and will soon be
supplemented by other
compiler languages. The
built-in half-meg disk stor-
age can be expanded to two
megabytes. Vectored inter-
rupts, direct memory access
and a separate keyboard
processor add to the throughput.

Availability. TRS-80 Model Il is on dis-
play at 50 Radio Shack Computer
Sales/Service Centers and 100 spe-
cialized Computer Departments in
major area Radio Shack stores. It's
being delivered through our 7300 retail
outlets on a first-come, first-served
basis. Visit your nearest Radio Shack
store for details or write the address
below.

TRS-80 Model II 32K '
1-Disk Systems from ..... #3450

TRS-80 Model II 64K
4-Disk System (shown) ... *6599

Retail prices may vary at individual stores and dealers

Radio fhaek /| rommescu
e V\:I;'iteé)Radio Shack, Dept. CMA-411,
The biggest name in little computers 1300 One Tandy Center,
A Division of Tagngy Corporation ¢ Over 7000 L i p in 40 C: ies FOl’t worth’ Texas 761 02
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LETTERS

most any set of criteria one
wishes to assume, PL/1 simply
blows everything else into the
weeds

The commonest and most irrespon-
sible reason for ignoring PL/1 is that the
main influence promoting its acceptance
has come from IBM. Sniping at IBM, on
principle, if for no other reason, is a good
way to cultivate that independent, bucca-
neering image many dpers like to strut be-
fore their peers—and it’s a lot easier to
attract attention that way than by getting
down to some useful work with a language
that long ago solved the problems so
“‘newly’’ addressed by these latest reinven-

tions of the wheel.
GARTH KLATT
Chevron Standard Ltd.
Calgary, Alberta, Canada

BUSINESS, NOT SCIENCE

Re: ‘‘Ranking Graduate Schools’’ (Aug.,
p. 70): There has always been a great deal of
confusion about the terms ‘‘computer
science’’ and ‘‘management information
systems.’’ This confusion is widespread in
our industry and deserves some attention in

confusion that the article might have fos-
tered.

In reviewing the list of subjects
taught in the schools mentioned, it is clear a

your publication as well as to clear up |

graduate would be qualified to work at a
technical level, perhaps in the development
of a new operating system, new techniques
of data base design, or in software develop-
ment.

However, the skills necessary to
create management information systems are
not developed in these curricula., These
skills are developed in business schools.

Two types of programs exist: PhD
and MBA programs. Schools that offer a PhD
in management information systems in-
clude the University of Minnesota, the
University of Arizona, Texas Tech Univ.,
Carnegie-Mellon Univ., and about 20
others. Gradutes of these programs have
skills that allow them to consult at high
levels in the development of management
information systems and to accept academic
positions to teach in the same areas.

MBA programs will, I believe, be-
come the labor pool from which we will
draw the majority of our future analysts and
managers. Many programs, including the
one at my own school, include concentra-
tions in management information systems.
These programs include work in systems
analysis, design, and development; pro-
gramming; data base systems; and other
skills that the dp manager or analyst must
acquire. In addition, because the programs
are in MBA programs, graduates are well-
versed in accounting, finance, marketing,

management, and quantitative methods.
Business schools offer an ideal
educational experience to satisfy the needs
of the dp community. What more can we
ask for than to have a new employee who
understands the problems of management,
and has the technical skills to respond?
LESLIE D. BALL, PhD
Assistant Professor
Babson Park College
Wellesley, Massachusetts

CORRECTION

Re: Unlikely Synergy (Oct., p. 67): Since
all 75 of our employees are stockholders, it
was rewarding for them to have a chance to
read about the success of their company.
There was, however, one detail marring the
excitement. The story referstoDiCasa $1.7
million operation when in fact our ship-
ments at the time the article was written
were approximately $1.7 million per
month. Sales for October of this year were
in excess of $1.9 million and our recently
ended fiscal year generated gross sales in
excess of $16 million. For fiscal year 1980,
begun as of Nov. 1, 1979, we are currently
projecting more than $30 million in gross
sales.
DENNIS J. CAGAN
President
The David Jamison Carlyle Corp.
Los Angeles, California

TO EVERYONE WHO'S SAID, "STATISTICAL MULTIPLEXORS

CAN'T BE MULTIDROPPED;
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BALONEY.

DCA’s customers are
already benefiting from
our exclusive multipoint
multiplexing configura-
tion. One master net-
work processor can com-
municate with several
remote terminal clusters
over a single telephone
line. Response time is
excellent, and numerous
(and costly) telephone
lines, multiplexors, and
modems are eliminated.
Let DCA save you
money — write or call

for our brochure today.
Digital Communications
Associates, Inc., 135
Technology Park/Atlanta,
Norcross, GA 30092
404/448-1400.

deca

ENGINEERED
TO EXPAND
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DDP Data Entry Remo e Job E try.

- On-Line. For every remote processm

- function, there’s a state-of-the-art
~solution from Northern T le
‘Systems Corporatton -

©We make DDP systems hat grow
' ‘to fiteach of the dtfferent sizes

i going to be. Systems that add n

‘capabilities for each: new task— '
~without addlng rdle capacrty :

DataEntry

. Northern Telecom burlds both source

Data Entry and volume Data Entry
equlpment All with concurrent
~ communications. e
Because, if you don thave e
; }concurrent communlcattons, your
~ high-speed Data Entry system
- could spend a lot of t1me =
_ standing still. '

Remote Job Entry

systemisa best seller. But we also

~ deliver large- scale RIE equipmentto

“ handle massive throughput and all -
kinds of sophrstlcated needs -

On Ltne :
: On-Line hardware from Northern :

Telecom is plug-compatible with IBM o

3270s. But what makes our system
unique is the Sprinter™ printer.”
It makes a hard copy that's easy to
read. It switches in minutes from
“continuous- -roll papertocut
forms. ' And it adjusts with

push buttons where others use
wrenches

Why our btgger choice

makes us a better buy.

It’s hard to keep all the components
in your system working together
when service people fromeach =
supplier work alone. -

When you deal w1th Northern
elecom, one service team can take
responsxblhty forevery partof =

your remote processing operation. -
More than 1200 Northern Telecom
field englneers are ready to go
work for you today. e
And because N orthern TeIecom f o
can meet all your remote processmg
needs, we can often meet them for &

' ‘But the best reason to talk
_tous today—ls tomorrow..

Northern Telecom is combmtng

data processing expertise with

1 - telecommunications expertise—a
- mix no other company can match.

Today, it means better accesstoall =
the processing power you pay for.
Tomorrow, it means a smoother:

a transition to the single system that -
will meet all your processmg and’

o : o ,;"Jcommumcatrons needs.
- Our basic, low-cost Remote Job Entry i

Talk to Northern Telecom Systems3 el

~Corporation. Where computers
: ;and communications meet.

‘For the office nearest you, call

Sour Marketmg Services Department
'at 1-800-328-6760. In Minnesota
~call (612) 932-8202.

Or write Northern Telecom Systems

. Corporation, Box 1222, Mtnneapohs,
~MN 55440 :

northern
‘fclccom

'NorthernTelecom
- Systems Corporation
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echnolog canoffer. Average access tlme
too 19 milliseconds per317.5
‘And.you get more
72 Mbytes




ILLUSTRATION BY DIRK ZIMMER

JOHN L. KIRKLEY, EDITOR

EDITOR’S

READOUT

BUILDING
THE DATA
BARRIERS

Regarding TDF, the Great
Canadian Data Wall, and
other international matters.

Transborder data flow (TDF) is one of those
issues that can glaze your eyes, numb your
brains, and trigger your yawn reflex in a
matter of moments.

It’s complex and confusing. And, in
the past, it has seemed irrelevant to most
U.S. users of computers and communica-
tions.

To the Europeans, the Japanese, thé
Canadians, and the Latin Americans, the
issues are very real. But not only the techno-
logically advanced countries are concerned
with the problems of the new information
age; the so-called less developed countries,
despite their rudimentary technology, are
acting to control the flow of data across their
borders as well.

It’s not a new phenomenon. The
Swedes passed their Data Act back in 1973.
The Germans, the Danes, Norwegians, Bel-
gians and many others have laws on the
books or in the making. The Council of Eu-
rope has a draft treaty ‘‘harmonizing’
many of these laws, and the Organization
for Economic Cooperation and Develop-
ment (OECD) recently finished a draft of
voluntary guidelines governing transborder
flows of personal data. Now the OECD will
turn its attention to ‘‘legal persons’’—the
corporations.

But is this really a serious problem?
Will it really have an impact on more than a
handful of U.S. companies doing business
abroad? Or is it simply one of those issues
that a few people from industry and govern-
ment have decided to hang their hats on, fo-
menting a sense of urgency where none
really exists?

Well, there do seem to be problems.

For example, one would think that
our most harmonious relations on this issue
would be with our good neighbor to the
north, Canada.

ALL
DATA

FORBIDDEN
| BEYOND
THIS POINT

Not so. Earlier this year a Canadian
committee on the implications of telecom-
munications for Canadian sovereignty (the
Clyne committee) concluded, ‘“The gov-
ernment should act immediately to regulate
transborder data flows to ensure that we do
not lose control of information vital to the
maintenance of national sovereignty.”’ This
kind of concern has spawned the Canadian
Bank Act, now being deliberated in its sec-
ond version. Version one would have flatly
prohibited any bank from exporting client
data for processing and storage abroad.
(Much of these data are being processed by
U.S. service bureaus.) The current version
would permit export of copies of such data
but the Inspector General of Banks could
still pull the plug on any U.S. operation.

In Japan, Control Data Corp. had to
wait 27 months for a circuit, only to find
that government restrictions on the circuit
made it almost impossible to operate. And
we hear that Germany is considering a law
for implementation in 1982 that would give
its government enormous power to restrict
and regulate data being imported and ex-
ported across its borders.

These few instances, multiplied by
endless variations around the world, can
have a stultifying effect on U.S. trade and
the world economic picture in general.

Part of the U.S. problem is that we
are simply uninformed, a problem com-
pounded by the fact that we have very little
hard data from which to make decisions. At
the December TDF’79 meeting in Washing-
ton, D.C., the only new information on the
potential impact of restrictive TDF legisla-

tion on corporate data was a repott on a
client study conducted by a New York con-
sulting firm. The ‘‘Seligman Report’* ap-
pearéd to be at bést highly limited, sketchy,
and, in some of its assumptions and conclu-
sions, dead wrong. But we heard that this
report may make its way to the OECD delib-
erations; nothing else of any substance is
available. 4

We also lack a coherent voice. As |
the world closes in around us, we fumble
and stammer. No one government agency,
no one at the top speaks for the United
States. )

There are many proposed remedies
but it seems to us that, at the very least, any
data processing professional whose compa-
ny is doing or contemplating business over-
seas should be acquainted with these issues.
(If you’ll write to us on your company let-
terhead we’ll send you a starter set—some
background articles and a bibliography.)

Also, it would appear obvious that
industry and government should band to-
gether to develop real data about the poten-
tial impact of transborder legislation on
U.S. business and trade.

And finally, a single voice should be
selected to represent us at the world’s bar-
gaining tables on these issues. Perhaps, as
Richard Brennan, director of international
affairs at Union Carbide suggests, we
should insist on GATT-like negotiations.
There, agreements, prohibitions, and sanc-
tions can be hammered out. The Special
Trade Representative within the executive
branch could be our negotiator and our en-
forcer. %
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* Options:
user programmable
function keys,
220V export option,
compositfe video output

* Insert/delete character,
insert/delete line,
full cursor control

EEEEIC IR

* Visual attributes, block mode,
protected field

R e i,




P32 visual attributes,

“i i insert/delete line,
insert/delete character, 4
columnar tabbing, cursor H

: addressability, cursor sense,
numeric only fields, erase
variable/protected fields

FREERRARRIELLE BEERAREERANEANERRRRERANY i

character layouts, e
buffered printer, '
standard polling, ..~ A
paging ‘

ARITURRLLANNY

* Removable solid state
keyboard with international

e

* Page, field, modified
field, prompted
transmission,device
status, function keys

¢ EIA RS-232, current loop,

17 data rates (switch ' -

selectable) including 19,200
char/sec., reverse channel
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e
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Gemneral Terminal Corporation,
all your display terminal needs.

GT-101
ENGINEERING HIGHLIGHTS
¢ Z-80 microprocessor ¢ Solid state
* Modular firmware keyboard
STANDARD FEATURES + Line drawing
* Block mode character set
* Dual intensity * Printer interface

GT-400
ENGINEERING HIGHLIGHTS
¢ Z-80 microprocessor * Modular firmware
* Block/character « Function keys (8
mode std./24 option)
OPTIONAL FEATURES s Modem cable/
* Line drawing modem printer

¢ Reverse video * ADM-3A mode character set cable
OPTIONAL FEATURES + Composite video * 2 additional pages  + Hazelfine 2000
* 8-user program- output of display memory  emulation

mable function keys + 220 volt operation + Time sharing option

For more information on GTC products and services, call toll-free today. In California, dial
800-432-7006; anywhere else in the United States, dial 800-854-6781. Ask for Barbara
Worth. Or write Barbara Worth at General Terminal Corporation, 14831 Franklin Avenue,
Tustin CA 92680. We have offices throughout the world. In Canada, contact Lanpar Limited,
85 Torbay Road, Markham, Ontario, L3R 1G7. 416-495-9123.

®

The right button to push:

General Terminal Corporation
CIRCLE 32 ON READER CARD
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SERIES 80 'I'O'I'AI.. . |
BECAUSE YOU ONLY I.OOK AS GOOD
AS YOUR DATA BASE SYSTEM.

ust about every DBMS is built with
the technician in mind.

Unfortunately, not many systems
consider the Data Processing executive’s
needs. Such as, integrating the data base
system into the company’s system of -
management; applying the DBMS to
produce the right information as quickly
- and as understandably as possible;
and, most important, minimizing overall
investment —in machine resources,
programming time and manpower.

Series 80 TOTAL is unique because it
satisfies the technician’s DBMS require-
ments and management'’s needs as well.

That's because Series 80 TOTAL is built
not just for why you buy a DBMS, but
also for how you use it.

- THE MOST USEFUL SYSTEM IS THE
ONE THAT’S USED MOST.

It stands to reason that the more useful
a DBMS is to management, the more
they'll use it. A survey of data base users
by International Data Corporation (IDC), .
the independent research company
shows that TOTAL users integrated
TOTAL.into an average of 41% of all user
appItcatlons

That's more use than any other DBMS,
and almost twice as much as the next
leading system.

Series 80 TOTAL is used more because
it's the only data base management
system structured to mirror yduf
company’s system of mariagement. So
it makes sense to end users as well

as Data Processsing executives. And, as
business needs change, Series 80

TOTALSs modular, step by step
development capabilities are flexible
enough to be adapted to change, quickly
and inexpensively.

You can add new data, new fuinctions,
new applications modularly, step by
step, without having to scrap, update,
maintain or rewtite a dozen programs for
every new ohe you add.

ALL THE FEATURES NEEDED
FOR SUCCESS.

No wonder when IDC asked users what
they'd like to see changed about their
particular package, Series 80 TOTAL was
the only one of the three leading systems
to receive a clean bill of health.

Many new features and facilities that
have made Series 80 TOTAL a success
come from the experiences of more than
2,000 users who, over the last decade,
have used TOTAL in almost half their
applications.

The end result is a DBMS whose
architecture is conceived to accom-
modate distributed processing, dadta
base machines, even migration to the
new IBM 4300 (because it supports
VSAM) and TIS, Cincom’s revolutionary
new Total Information System.

But don't take our word for it. Take the

word of the users IDC surveyed.

CIRCLE 330N READEh CARD

Fill in the coupon below or call Dennis
Yablonsky our national sales manager at
(513) 662-2300, and we'll review all the
pertinent details of the IDC study. We'll
show you how Séries 80 TOTAL looks as
good on the job as other systemis look
on paper.

Contact us now. Because how well your
data base system succeeds at its job
may very likely determine how well you
succeed at yours.

I—PIease bring me proof of why Series 80 TOTAL—l
outperforms the competition.

| Name Title
Company.
Address
City State Zip

I Mail to: U.S.A.: Department D.C.

Cincom Systems, Inc., 230Q Montana Ave.,
Cincinnati, Ohio 45211, (513) 662-2300
International: Cincom Systems International,
17-19 Rue Montoyer, 1040 Brussels, Belgium, i
L(OZ) 511-6548 ]

Cincom Systems, Inc.

Systems Software Division



Good news
Word People.

In business, there are basically two kinds
of people.

Word People. And Numbers People.

If youre a Word Person, this ad is for
you.

And so is this new machine: The Xerox
860 Information Processing System.

It can rearrange paragraphs, change
margins, correct misspellings and type out a
virtually endless series of text revisions at the
speed of hundreds of words a minute.

And it remembers everything it done
for future reference. Or additional changes. I think ifs terrific?

But it also does something you might ’ '
not expect from a word processing system.

It processes numbers.

Because in business today, Word People
have to manage numbers. And Numbers
People have to manage words.

And everyone, but everyone, has to
manage information.

XEROX

XEROX® and 860 are trademarks of XEROX CORPORATION.
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" b ergpeople-

In business, there are basically two kinds
of people. 4
Word People. And Numbers People.
If you're a Numbers Person, this ad is
foryou. '
And so is this new machine: The Xerox
860 Information Processing System.
It can compute, do statistics and per-
‘ . form the routine work that’s essential in
| managing records, measuring work per-
formance and so on. ,
' ‘ ~ Anditremembers everything for future
reference. Or additional changes.

But it also does something you might
not expect from a numbers processing
system.

It processes words.

Because in business today, Numbers
People have to manage words. And Word
People have to manage numbers.

And everyone, but everyone, has to
manage information.

XEROX

CIRCLE340NREADER CARD




It took $300 billion

to make IBM

thmk compatlble.

. There was a time when
IBM could do practically any-
thing they wanted in hardware
and software development.
But fimes have changed.

User investment in soft-
~ware and systems, approach-
ing S300 billion, has reached

thé point where a revolution

in hardware resulting in the
incompafibility of existing
software would mean suicide,
even for IBM.

A whole generation of
computer buyers has grown up
with the computer industry.
They know computers aren't
magic. Theyre expensive
machines mednt to perform
specific functions efficiently.
What users need is the on-
going dependability to protect
their sizeable investments in
software and systems.:

Rumors regarding new -

IBM products sfill create appre— ,

hension in the morke’rplqce 7

But the fruth is, since the

- 360 computer ling, IBM has

announced the 370 Series,

the 3000 Series, and the 4000

Series, each of which offered

upward compatibility from their

predecessor.You can bef that

IBM won't deviate from this

course in the future.

~ So we'e In this

together

. Apporenﬂy, IBM not only
recognizes the compatible
mainframes indus’rry as viable,
They now realize wete all play- -
ing in the same league. The

- independents are strong and

resourceful enough o absorb
and satisfy user hordware
firmware and :

/

softfware needs. Compatible
computers have come of age.
And we've made a firm com-
mifment to that industry with
the creation of National
Advanced Systems.

A winning team.

National Semiconductor
and Itel have worked fogether
since 1974. National has built
more compatible mainframes
than any other independent
manufacturer. Itel has installed
more. By combining Ifel’s #1
Datapro-rated* service force
and marketing expertise with
National’s proven technolog-
ical and manufacfurlng capao-
bilities we've developed a team
worrhy of the challenge.

= So it looks
like IBM will have
to stay compati-
ble,orelse.

. ¢ Datapro Research Corporation’s
= annual survey/1979.

Nahonal
Advanced Systems

‘The Compatible Computer Company.

CIRCLE 35 ON READER CARD

National Advanced Systems is a subsidiary of National Semiconductor.



New From Raytheon:

A 3274-type SNA-compatlble termmal
that IS upgmdec:ble and;progmmmable

/ Plckmg a 3274 type termmal is hke , ‘.

~selecting a commodity. Youcan

choose from a number of look-altke o

: falternatlves, ‘
: Untll now!

Now, Raytheon Data Systems has mtro-

duced an “intelligent” 3274-type ter-
_minal system: It's part of our widely
. used PTS-100 terminal family.
_Our new terminal does what most
3274-type products do. It emulates the

" Jarge-cluster IBM 3274 display systemn.

It supports from one to 32 remote de-
vices. It offers both blsynch and SNA/
SDLC emulators. It has cursor sélect,

- controller-managed keyboards and
other advanced features. The system
is plug-compatible at a coax

. cable level,

Other 3274-type devices have those

_ _capabilities too. But, of all the 3274-

type terminal suppliers, only Raytheon -

~ Simple operation. Our new terrmnal
system has an interactive contigurator, -

oﬁers these advanced features

: Upgrading Because 1tis part oI our

 PTS-100 family, our new terminal can-

~ be upgraded by usersin the field from
2 2260-103277-10 3278- -type perfor-
- mance. One system that supports three

- operating modes. That saves terminal
 equipment costs and adds great flexi-
* bility to your network structure. . -

. Programming. Raytheon’s 32 74
terminals are fully. programmable
You can store formats. Executelocal.
print commands, Write or modify func

tions. Use vanable dev1ce addressmg
All without mamtrame involvement

every devtce atno extra charge But k

i you getthe point.

Raytheon’s new PTS—iOO 3274-mode
terminal systems are available now.

~ Andatless cost than most alternatlve o

products\

Find out more by contactmg the
Raytheon Data Systems sales omce

“near you Or send us the coupon

‘ Raytheon termtnals.,

100,000 now, and . o

4 growing fast

which speeds up initial installation

‘and allows for rapid reconﬁguring
-Thus, it eliminates labor-wasting com-

ple}uty when using 3274 type drsplays

‘ Customlztng Because itis mtelhgent :
- our new system can ‘be custoni-fited to’
. your needs. With specialkeys, key-' =

boards, program functions, pnntersk

- and the like. Easily and qu1ck1y

Little exixas Adisplay that« is smaller

A non-glare, non-smudge screen: A

full-screen display. Field installation of

iTeli me more ab’out the Raytheon 4j
‘intelligent terminal and drstrib-, s

1 uted processing Icrmily

[ PTS-100/BSC
- D PTS-100/SDLC -

1 Dy‘i‘e‘lyr ommunications Systems







TANDEM EN FORM
" handles Queries and Reports

from a distributed data base in
one, powerful language.

What do you need to know
about your business rlght now?

Access any file. From any location. In simple
language. To any format which works for you.
And you can change that format at will, without
having to write or rewrite programs and without
having to restructure your data base. From any
terminal in the system, with proper security clear-
ances, you can have any information in your files
accumulated into a comprehensive report —at
your fingertips. On CRT, print-out or spooled for
delayed action.

The two_ important differences.

There are two major capabilities which dif-
ferentiate Tandem Enform from anyone else’s
Inquiry Report Writer. It performs inquiries on a
distributed data base. And, it defines relationships
between separate records or files at the time of
inquiry without affecting the data base. The
results are phenomenal. In efficiency. In capa-
bility. In flexibility. And, of course, in economy.

It's a perfect relationship.

Enform is designed specifically for our rela-
tional data base and operates under the Tandem
Data Base Manager, Enscribe. Simple and easy
to use. There is no cast-in-cement, pre-set organ-
ization of the data base. File relationships are
defined by common codes, keys or fields. And can
be changed at will. Once Enform has been told
how files inter-relate, it takes full advantage of all
primary and secondary keys to locate called data

. in the most efficient way. Data base records are
defined in Tandem’s Data Definition Language
(DDL) which closely resembles COBOL definition
statements so the processis extremely simple and
easy to learn. And once the fields are named and
deseribed, the DDL statements are logged and
maintained in the dictionary file for easy retrieval.

Regional Offices: New York (212) 760-8440; Chicago (312) 397-5200; Dallas
(817) 640-8771; Toronto (416) 441-68086. Branch offices throughout the US.A.,
Canada and Europe. Distributors in Mexico, South America and Australia.

'l'he best of both worlds.

Because Enform uses the same English-like
relational query language for both queries and
reports, you get your reports at a fraction of the

“cost and in a fraction of the time imposed by con-

ventional languages such as COBOL. Options
allow sorting, summarizing and evaluation against
pre-set or user-defined functions. Formatting is
automatic, and readily changeable at will. And
includes appropriate commas, decimal points and
currency signs. You can build in automatic calcula-
tion of variable formulas such as sales commis-
sions. And Enform can be used from COBOL,
FORTRAN orTandem’s own T/TAL. A final note
of worldliness: keywords may be easily redefined
to a different language such as German, French or
Spanish. We truly speak your language.

~ It'sone more advantage
forthe Tandem NonStop" System.

The one and only multiple processor system
capable of continuous operation —even during the
failure of a processor, I/0 channel, disc controller
or disc: Without loss or duplication of any trans-
action, even transactions-in-process. With built-in
protectlons for the data base—at a level unprece-
dented in the industry. And phenomenal flexibility.
The system is expandable in low cost increments
from a basic two processor system all the way to
sixteen processors with the ability to support
thousands of terminals per system. File capacity
of up to four billion bytes per file, and no limit on
the number of files. Each of these systems,
whether minimal or fully expanded, can be treated
as a distincet node in an overall system with up to
255 nodes. Guardian/Expand, the economical,
powerful, complete and amazingly simplified
Tandem NonStop Network Operating System
makes it possible—and practical.

For complete information, call or write
Tandem Computers, Inc.

19333 Valleo Parkway, Cupertino, CA 95014.
Toll Free 800-538-9360 or (408) 996-6000 in California.

TAN DEM



FOCUS

IT'SSTILL

~ ANANALOG WORLD

If dlgltal transmission is the true path to glory, why did two major companies
introduce some good old-fashioned analog modems in 1979?

Our industry has been besieged with the bat-
tle cries of ‘‘digital transmission’’ for al-
most seven years. .

We have been promlsed——and
rightly so—better performance, lower error
rates, and maybe even lower costs. We are
encouragéd to install digital PBXs, and made
to feel insecure if we are not stringing fiber
optic. cables. throughout our offices and
factoriés. Even this writer has abetted the
digital mysthue at mdustry conferences,
training seminars, and-in trade Joumal arti-
cles.

' The emphas:s on dlgltal communi-
cations is not. inappropriate; it
unquestionably contributes to 1mproved
cost/performance. The danger, however, is
that 'we can lose perspective in the face of
exciting new technology, and mcorrectly
evaluate established approaches. | -

- Unfortunately, the digital drum-
beaters imply it’s already a digital world, or
it certainly will be in two more. weeks.
Those people persisting with analog sys-
tems are assumed to be either reactionary or
ignorant, and should in any event be avoid-
ed socially.

‘Such views should have been tem-
pered this past year by major product an-
nouncements from both AT&T and IBM. If
digital transmission is the true path to
glory, why did the two major companies in
the information systems business introduce
some good old-fashioned analog modems in
19797

Very smply, in both intra- and
intercity transmission, it’s still’an analog
world, and it is likely to remain so for many
years: Digital transmission is in use today
on about 10% of Bell’s interexchange
trunking, but only a small portion of this has
been arranged for user access on a direct
digital basis, i.e., without modems. This is
Bell’s DDS or Dataphone Digital Service.

The rest of Bell’s digital transmis-
sion capacity- is assigned to its general in-
terexchange plant, carrying voice,
facsmile,. or data—whatever a user may be
sending. The general interexchange plant is
an analog world, so if facsimile or data is
being transmiitted, there’s going to be a
modem at each end. The carrier may subse-
quently digitize the modem’s output, and
forward it over a digital transmission sys-
tem for lower operating cost, but at the dis-
tant end, it will be converted into analog
before being delivered to the user’s remote
terminal or computer.

Digital communications is becom-
ing more important, but its major contribu-
tion in the '80s is going to be in the office
environment. This will be via digital PBXs
and baseband electrical transmission, with a
gradual increase, perhaps, in user-owned
coaxial cable and/or fiber optics.

When we need to cross the office
boundary, however, we must turn to a com-
mon carrier. There, we’re going to find a
steady growth of the intercity digital ser-
vice. But even Bell is only working towards
a goal of 96 metropolitan serving areas, so
much of the intercity service will continué
to be analog. The public intelligent network
services of GTE Telenet and Tymnet, Inc.
are also referred to as digital transmission
service alternatives, but this is erroneous.
At best these services might be character-
ized as digital data handling services, but
they are certainly not digital transmission
services. . )

Indeed, since neither Telenet nor
Tymnet build any of their own transmission
plants, they must utilize the available com-
mon carrier services. So while there may be
some isolated hosts or terminal clusters con-
nected via digital service to these nets, and
they may have some internode digital ser-
vice, they are essentially still analog ser-
vices at the user interface. Even as they
expand, their principal access medium will
continue to be common carrier intracity
dial-up or leased services—and little has
been accomplished in intracity digital trans-
mission.

N ®

So, folks, it may be a digital era, but
it’s an analog world. And the introduction
of significant, sophisticated modem prod-
ucts by the two info-giants confirms that be-
lief and underscores the importance of the
products.

The products are important in two
respects. First, there is the basic dollar
value of the product. A recent International
Data Corp. study estimated an installed
modem base of $1.3 billion at 1978 year-

end, and forecast an 18%-per-year com--

pound growth rate through 1983, which
would mean about $275 million in ship-
ments in 1980. Now that’s impressive, but
Bell’s and IBM’s shares won 't be all that sig-
nificant in relation to their total revenue.
So what’s the big deal? It’s the sec-
ond aspect of the modems—that of their
being an essential element in a systems ap-
proach to customer needs. Let us remember

that the system is the solution . . . but it’s
increasingly apparent we're going to have at
least a couple of major views of what that
system should be. ‘Until now, IBM has
lacked a modem product line of any com-
petitive substance. It now unquestionably
has one, and one of which it can be proud in
terms of traditional modem functions per
se, and also in terms of the modem’s im-
pressive built-in testing and problem diag-
nostic aids. Furthermore, IBM has bridged
the void between modems and tlie dp sys-
tem. Traditionally, the modem has been a
passive converter of signals between the
transmission and processing subsystems. It
has been viewed as part of the transmission
system: the dp system could activate it, pass
data through it, but nothing else.. The new
IBM modems, however, in an exciting
precedent, can have testing and diagnostic
features automatically activated and read by
the network control software, with results
passed to a network problem determination
application program.

To one who was exposed to the IBM
products before Bell’s announcement, it ap-
peared that Big Blue had about wrapped it
up. One felt sorry for Bell, presuming it
plodding along towards the introduction of
ho-hum modems, while [BM had locked up
all the bauds.

Not so: Bell has now introduced
some important innovations, and also more
of a systems approach, Unlike IBM, Bell has
had a substantive modem product line. It
has not, however, had any particular capa-
bility in user-operable testing and diagnos-
tic aids. As aresult, users have turned to
independent modem manufacturers in order

to get the auxiliary capabilities for remotely -

controllable testing and problem isolation.
With the October 1979 announce-
ments, however, Bell is now offering very

sophisticated remote testing and diagnos--

tics. And while the modem can’t be inte-
grated with the dp system as can the IBM
product, the Bell modem testing process is
automatic, and can optionally notify a cen-
tral Bell network maintenance center should
problems appear.

Not only have the two companies
both brought out a new modem product line;
they’ve both taken a broader systems ap-
proach to user needs as well. And the two
approaches are not ‘‘me too’s,”” but give the
users substantive alternatives.

.

The 1BM modems, announced in

52 DATAMATION
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FOCUS

June 1979, include the 2,400, 4,800, and
9,600 bps models. All have LSI construc-
tion, and incorporate a microprocessor for
signal processing and to support diagnostic
testing. The modems bore the code names
of French universities Nice, Lyon, and Sor-
bonne. Development of the modems began
at the IBM laboratory in La Gaude, France,
and has been shared with the Raleigh, N.C.,
lab since 1977. All are suitable for private
line service, in two-point or multipoint con-
figurations, and all support switched net-
work backup operations.

The 2,400 and 4,800 bps versions
are also offered in models for general
switched network use. Consistent with
competitive developments, the 4,800 and
9,600 bps vetsions feature shott clear-to-
send delays of 24 milliseconds that aid in
reducing response time. The modems are all
automatically adaptively: equalized, and

line conditioning is not a requirement, al-

though IBM notes that types D1 or C1 ¢ondi-
tioning (on multipoint circuits)- might
occasionally be required in exceptional
cases.

A fan-out feature is optionally avail-
able for all private line versions, enabling
one modem to serve up to three machines.
This might be three remote terminals or
terminal controllers, or it might be a pair of
front ends sharing the modem. As with
other devices of this nature, only one of the
connected machines can send at a time,
while all can receive concurrently. Alterna-
tively, where the protocol will support it
(e.g., SDLC) one machine may send while
another is receiving. The option is a nice
cost cutter, eliminating up to two additional
modems and local loops per installed
modem. ‘

The 9,600 bps modem also has an
optional multiplexing feature, similar to the
so-called split stream or multiport capabil-
ities of competitive products. The feature
supports any combination of 2,400 bps or
4,800 bps channels that add up to 9,600 bps
or less. '

A final interesting characteristic is
that at all three speeds, remote modems
automatically respond to the speed of the
central site modem, which may operate at
either full or half speed. In the event of cir-
cuit problems, for example, the central site
might decide to drop speed to reduce etror
rate. This can be initiated at the central site,
and the remote sites will automatically fol-
low the speed change.

In diagnostics, the modems have a
basic set. of manual tests that can be run
from modem front panel controls, and a
powerful diagnostic support capability in
conjunction with certain SNA program prod-
ucts. The manual tests include local self-
test, local loopback, remote loopback, and
a bidirectional end-to-end test. The self-test

" exercises the modem’s microcode and its
ability to handle a degraded receive signal.

The local loopback tests from the

data terminal through its modem, across the
analog interface, and back through the
modem to the terminal. The remote loop-
back will cause a loopback at the digital
intetface of any desired modem on the link.
This is novel; in the past, such ¢apability
has tequired some auxiliary hardware such
as an extra logic card in the remote
modes, and a centtal site controller. The
end-to-end test is comparable but uses a
modem-generated test pattern rather than
terminal-generated data.
o

The more exciting diagnostic capa-
bility, however, stems from supported
interaction between the modems and soft-
ware of the communication controller and
its host. As noted earlier, this is 4 revolu-
tionaty first—a bridge between modems
and system logic. For yeats, tetminals have

. been polled by the dp system to deterriine

status; now modems are going to be polled
and the acquired information used to help
manage the network. This capability re-
quires an SNA environment and two IBM pro-
gram products: Network Comtnunications
Control Facility (NCCF) and Network Prob-
lem Determination Application (NPDA).
NCCF operates a5 a VTAM or TCAM

Digital communications
is becoming
more important, but
its major contribution
in the ’80s
will be in the
office environment.

application program and provides a pro-
gram base for communications network
management. While NCCF’s functions are
extensive and otherwise useful, it is men-
tioned here only as a necessary link between
the network operator and NPDA. The latter,
in turn, maintains a data base on network
performance. The data is reported to NPDA
on an unsolicited basis from NCP (Network
Control Program) whenever a permanent
error occurs, or whenever an error or traffic
count threshold is exceeded. NPDA will also
solicit performance data whenever the net-
work operator requests a review of data for
certain SNA controllers.

In addition to its data accumulation
and management function, NPDA is also
capable of performing differential diagnosis
as to the probable cause of an error. The
accumulated operating data and probable
error causes are displayed at the network
operator’s: request through NCCF. The
operator’s attention can be gained with an
alarm message which will be displayed if
previously defined error thresholds are ex-
ceeded.

The new modems were specially de-
signed for this environment, i.e., system
integrated testing and diagnosis. Whenever

apermanent line or station error occurs, NCP
initiates remote and local modem testing
and sends the results to NPDA. Specifically,
NCP initiates remote and local modem test-
ing whenever a permanent line or station
ertor occurs, and sends the results to NPDA.
Testing can also be initiated upon overflow
of an NCP event counter, such as upon
achieving specific traffic volume counts, or
overflowing temporary error count levels.
The network operator can also initiate test-
ing through NCCF, and the results will be
displayed on the operator’s crt.- Because
NCP controls the test sequences, though,
they may be interspersed with session data
in an orderly way. This means no desttuc-
tive or lengthy interruptions of data flow in
order to test, and it also means the testing
process can use the entire circuit band-
width, rather than just the sub-data-carrier
bandwidth used in other systems. In fact,
duting the test cycle, the IBM modems drop
down to a so-called service speed, operating
at 1,200 baud and using a more noise resist-
ant, bi-phase modulation. The logic is that
if we’re experiencing errors, it may be be-
cause of a degraded channel, so we’d like as
much as possible of the best bandwidth
available for our testing. One IBMer private-
ly described the technique as good enough
to get through a wet noodle.

The test cycle requires about two to
three seconds, and elicits such information
as line hit count, a received signal quality
measure (based on quadratic error), absence
of carrier signal, an indication of reinitial-
izations, or the state of various EIA interface
leads in response to an SDLC test frame. In
some configurations, the test provides the
options for which the modem is strapped,
and—would you believe—the engineering
change level of the modem. With an extend-
ed diagnostics option, a remote self-test can
be initiated and the results returned to NPDA.
With this option, loss of power at a remote
modem can also be reported—a dying gasp
to NPDA using capacitor stored power.

The Bell modems are also offered in
‘the standard synchronous speed models of
2,400, 4,800, and 9,600 bps. To emphasize
the new features, Bell refers to them as
Dataphone I1. To emphasize the importance

_to Bell, AT&T assistant vice president Roger

Moody described them as ‘‘raising the cur-
tain on the 1980s,’’ because they are a
“‘bellwether’’ of Bell’s ‘‘change of direc-
tion—the change from product orientation
to user orientation.”’

All of the new modems are intended
solely for private line usage. The essential
thrust of Dataphone 1I is network diagnos-
tics and control, and these are of most con-
cern in private line networks. In contrast
with the IBM announcement and the capabil-
ities of some independent modem manufac-
turers such as Racal Milgo, the new Bell
9,600 bps device still doesn 't support multi-
point operation, and still requires type D1
conditioning. But Bell has remedied its
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Wecanhelp ' ,
you orgamze and |

Wright Line men and women under-
stand the problems of data processing
documentation. Documentationis
expensiveto creale, is regarded as a cor-
porale assel by auditors but is useless if
misplaced, lost or destroyed. As experts
in DP filing equipment, Wright Line peo-
plecan help you establish a Structured
Filing™ networlk for better control and
organization of completed and emerging
documentation. The key to Structured
Filing™is the proprietary Documate™
System which provides a universal filing
method for all sizes and shapes of docut-
mentation from cards to print-oul.

Find out about Structured Filing™
Ifyou would like to know more about

howthe Structured Filing conc%iét and

the unique Documale System cgn help

you accomplish better manager

trol and organization of your D.?%

ent con-
ocu-
mentation, circle the readers’sefvilce

numberorsend today for
a copy of our booklet
“Guidelines for
“stablishing Structured
Filing,” Wright LinelInc.,
160 Gold Star Boulevard,
Worcester, Mass. 01606.

CIRCLE 132 ONM READER CARD

LINE




FOCUS

relatively long 50 millisecond clear-to-send
delay at 4,800 bps by providing a 20 milli-
second delay in the new version for use at
the central site. The new 2,400 and 4,800
bps modems are compatible with older
201C and 208A modems, thus enabling
user migration to the new units on an as-
needed basis.

Bell is also supporting the new EIA
modem interface, RS449, as well as the
older RS232C. IBM is supporting only the
Rs232C interface. As RS449 terminals and
controllers become available, users can
realize one advantage, which is greater dis-
tance—up to 4,000 ft. (only to 2,700 ft. at
9,600 bps) vs 50 ft.—between the modems
and the terminal equipment.

supports split stream or multichannel opera-
tion. In contrast with the IBM unit, however,
Bell’s testing and control capabilities can
pass through the remote 9,600 modem to
operate on the remote tail circuit modems.
The central site operator can also reprogram
the remote port speed configuration, but the
modems do not otherwise support any speed
changes. The testing and control capabil-

phone I offering, and they are derived from
a MAC-8 microprocessor incorporated in
each modem. The MAC-8 was developed by
Bell Labs; Western Electric manufactured
the chip, which is described as being com-
patible with the UNIX operating system.
That might prove a potential technical basis
for linking the modems with intelligent
front-end software as IBM has done.

The test and command capabilities
are offered in three hierarchical levels. In all
cases, the commands and test results are

The 9,600 bps model, as in the past,.

ities are, as noted, the heart of the Data--

transmitted via a 110 bps sub-data-channel
carrier signal. That is, both data and control
signals can be sent concurrently. This is the
conventional approach to implementing re-
mote diagnostics, and allows some testing
to proceed without any interruption to data
flow. Level Iis the basic capability of Data-
phone It and is incorporated entirely within
the modems. With a Level I system, the
central site modem on a multidrop circuit
becomes a ‘‘control data set’’ that continu-
ously polls all modems on its circuit via the
subchannel through a user-specified polling
list. A polled modem will report back if it
has suffered internal failure, if the signal

Both Bell and
IBM did their homework;
both have offered significant
capabilities to aid
the user in managing
.network problems.

coming into it has degraded in level or qual-
ity, or if a streaming condition exists. Re-
sults are displayed on a four-character
display at the central site modem. In an
interesting variation, an operator at a re-
mote modem can request a test; the central
site modem will perform it, and display the
results at the requesting remote modem.
In addition to the testing, which
doesn’t disrupt data flow, additional but
disruptive tests can be conducted. These in-
clude a modem self-test, end-to-end tests
with a designated remote modem, and loop-
back -testing. Unusual capabilities include
an end-to-end block error rate test of an en-

“You're in luck, sir—there’s one seat left on that flight.”
© DATAMATION

tire circuit, and transmit/receive loss tests.

While all Level I features are inte-
gral to the modems, Level I capability adds
a central site Diagnostic Console. The con-
sole will provide test and command capabil-
ities for all circuits in the network, greater
display. capabilities, and extended testing.
Noteworthy added testing includes obtain-
ing measurements on a set of specific chan-
nel impairments, measuring circuit loss at
any of three different frequency test tones,
and obtaining ‘‘snapshots’’ of EIA lead
status—all at any designated modem. The
console also maintains a record of the 50
most recent network faults, their nature and
their location. In the console’s command
menu, we find the significant capability to
direct a modem to switch over to a standby

facility, or to display and modify a remote

modem’s options. .

Level 111, the top of the line, is a Net-
work Controller that provides monitoring
and control via a necessary but strangely not
included crt terminal. A Dataspeed 40/2isa
recommended device for the purpose. The
controller also includes a magnetic tape car-
tridge unit and an interface for an optional
printer, such as the suggested Model 43
Teletype unit. With the Network Control-
ler, sequences of tests and commands can
be stored and queued on tape and executed
when needed or on a delayed basis. Net-
work configuration data can also be stored
on the tape for retrieval and display. The
time of system fault occurrences is added to
the displayed information. Up to 50 faults
will be stored for display, but all faults can
be logged on the optional printer.

At all three levels, Bell is offering
very powerful network test and command
capabilities. Further, it is a system that will
automatically detect and report transmis-
sion and modem faults. However, without a
link to the dp system logic, there can be no
automatic response based on parity errors,
or on communication controller or terminal
controller detected logical errors. In gener-
al, one might argue that such system errors
are going to be a result (in most cases) of
degradation/failure of the modem or the
transmission facility, and Dataphone I does
track those conditions. In any case, a final
and significant feature of the Network Con-
troller is its optional ability to automatically
report fault counts directly to a Bell System
Test Center. This has the potential for plac-
ing the network problem management func-
tion where many feel it belongs—with the
common carrier.

Both Bell and IBM are to be congrat-
ulated on the products. Both companies did
their homework; both have offered signifi-
cant capabilities to aid the user in managing
network problems. And since the offerings
have different capabilities and different net-
work management philosophies, the users
have some interesting issues to think about,
and upon which to make a decision.

Ralph G. Berglund
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The problem with many other
edit buffers is you often end up pay-
ing too much for your particular
application needs. Install our Edit
Buffer Accessory in a TermiNet 200
| teleprinter, however, and you get
. the flexibility and price you want.

The economical way to access
| and change data

For as little as $900, you can get
48K of data storage capacity. Capa-
bilities? The TermiNet 200 Edit

- Buffer allows the operator to receive,

1 temporarily store, access and trans-
mit data at any time. Data can be
entered from the keyboard or com-
munication line and manipulated off-
line for file updating. In addition, a
wide variety of editing functions con-
trolled by 16 simple operator com-
mands offer full editing capability

" with or without line numbers—

" including string and line deletion,
alteration and insertion. Plus, you
can swap data between the transmit. -

- and receive buffers. This allows you

| to build and work two files at one

. time.

What’s mor_e, all th1s can be done
without tying up valuable and expen-

sive computer time.With the Edit Buffer

Accessory, copy can be prepared, -
edited and corrected off-line, then
held for a single daily data transfer

Quality that will make a lasting Vimpressioh;. -

Off-line edltmg, plus local storage up to 48K, make the TermlNet Edlt Buffer a valuable and economlcal accessory

- More examples? Up.to 200 cps speed. k

P ""?*
o

to the éomputer at 120 'c\ps‘ speed.
This capability makes the EBA even.
more practical and economical.

Wlth more
memory,

Term1Net 200 °
Edlt Bllffers. .
- stand out

More memory gives you more.

flexibility

Available in 4K 16K 32K and
48K bytes of solid-state memory, our
new Edit Buffer provides the flexible -
storage capacity that’s just right for
your application requirements.

And; unlike most other edit
buffers, ours enables the: operator to
ask for remaining storage capacity.
Result: you'll avoid the inconven-
ience of undetected data loss.

The printer that pays off in
other ways, too ,
‘The Edit Buffer accessory is one .

more reason TermiNet 200 printers
are such an exceptional value.

and more total throughput. Indi-

i faster r ‘
vidual servo motors for faster-pape Mail today to:

slew and head motion. Stra1ght-w1re ‘ 7 J. Walsh
printhead. Very high print quality. General Electric
Very low mamtenance And: much Company,

much more.

- Find out for yourself Mail the cou-
pon today and see why TermiNet 200 .
teleprinters with Edit Buffer offer ’
superior and less expensive local
storage and editing capabilities.

Waynesboro, VA. 22980.
-/ Telephone: (703) 949-1474.

o };« O Send me more information about the
TermiNet 200 teleprinter with Edit Buffer.

{0 Have a sales representative contact me.

/0O I'm also interested in a TermiNet 200
printer demonstration.

GENERAL @ ELECTRIC
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B  OUT OF DISK SPACE? NO PROBIEM — =
: }.j’,,JUST ’ASK THE BOSS FOR SOME MORE DISK muvns AGAIN.

vi‘i’On the other hand?you




ACTIVE USER REPORT

‘A friendly

- operating system.’

Ease of Use.

“At Wellesley Col-
lege we wanted to develop
a plan that would encour-

Versatility.

“AMS specializes in
custom projects—where
we design, write, and

age our faculty members implement an application
tointegrate computer for a client’s special needs
usage into their courses. and thensellitona

“We needed a com- timesharing basis. Our
puter with a ‘“friendly’ mix of clients rfﬂects a
operating system, one wide variety of needs.
that was both powerful Some want instant infor-
and easy to use. A system mation on manpower
simple enough for begin- resources and manage-
ners but with extended ment planning. Others

. capabilities for sophis- need complex graphics

ticated research work. capabilities. And others

“The DECSYSTEM- want data base inquiry
2040 with the TOPS-20 for research and analysis.
operating system was ; “We wanted a sys-
pgrfect fégr 3’5. It's easy for Gene Ott, Director of Computer Science, tem to improve efﬁci};ncy,
the novice to use, yet has- Wellesley College, Wellesley, Mass. yet be flexible enough

the ability to run a wide variety of hitgh-
level languages and applications software.
We're also delighted with the large library

of excellent courseware we’ve been able to
obtain from other colleges and universities.”

to handle any application we might
develop. That meant an interactive
DECSYSTEM-2060.

“Today, we have three 2060’s support-
ing 200 users, performing such varied
functions as data base maintenance, finan-
cial planning, production distribution,
and program development.

“We're so pleased with the versatility
of our DECSYSTEM-2060s, we've already
ordered another one to meet our growth
plans for 1980.”

Charles Rossotti, President, American
Management Systems, Washington, D.C.
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Productivi
: “AtDorsch Con-

= sult, we were faced

~ with an extremely
sensitive problem.

All our programs

were runningona
Univac operating
system and obvi-
ously our program-
mers were comfortable
withit. But, because
we had to share the
Univac with other

| customers, turn-around time was increas-

' ingand we needed more productivity.

“In our search for more computer
power, we became tremendously enthusi-
astic with the speed and capacity of the
interactive DECSYSTEM-20.

“Once we had installed one, we were
truly amazed. Turn-around time was dra-
matically cut. We could handle lots of large
programs —some with up to 50,000 state-
ments in them.

“And finally, thanks to the TOPS-20
operating system, our programmers had
very httle trouble switching to the new
system.”

fornbllcher, EDPManager
sch Consult,
1ich, West Germany

L

I

T DECSYSTEM-20
The interactive computer
for the big system jobs.

O Please send your Interactive User Reports
Brochure.

0 Please have a sales representative contact me.

Name

Title

|

= Company
| Address
I City
|
|
|
|

State

Zip Telephone

Send to: Digital Equipment Corporation.

MR1-1/M55, 200 Forest St., Marlborough,
l MA 01752. Tel 617-481- 9511 Ext. 6885.

_— ]
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Delivery That's OEM Responsive

Perkin-EImer tape and disk drives are avail-
able now. When we saw the demand for our
drives grow, we responded by making the
investments necessary to be responsive to
OEM delivery requirements. Our commitment
to OEMs includes a new 250,000 square foot
manufacturing complex with the production
capacity that can meet today’s requirements.

Our OEM Commitment Our commitment
to the OEM goes beyond new facilities. It's a
multi-faceted corporate commitment that in-
volves a powerful combination of investments
in advanced production and testing equip-
ment, responsive management, financial
strength and competitive products. A commit-
ment that assures product reliability, on-time
delivery, and responsiveness for our OEM
customers.

Responsive Products We offer the OEM
tape and disk drives that have become the
industry standards. Our tape drives are avail-
able in sizes from 7 inches to 101 inches
with speeds ranging from 12.5 ips to 75 ips
and recording densities up to 1600 cpi.

Our Super Series caitridge disk drives are
available in front-loading and top-loading
configurations. Storage capacities are from
2.5 to 20 megabytes.

Responsive Answers For a responsive
answer to your tape or disk requirements,

write or call today. Then, you'll see what it
means when we say we're OEM responsive.

Perkin-EImer, Memory ProduCts Division,
7301 Orangewood Avenue, Garden Grove,
CA 92641 (714) 891-3711

PERKIN-ELMER
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If you are processing

scientific data on ageneral
purpose computer, you need to know
about FPS Array Processors.

The unique, efficient instruction set and complementary architecture of FPS Array
Processqr computers are specifically designed to accommodate the vector and
matrix &lgorithms for scientific data processing. High processing speeds result
from the seven independent data paths that move operands synchronously to gnd
from the 38-bit floating-point arithmetic units, accumulators, and multiple
memories. This inherent simplicity allows FPS Array Processors to be readily
simulated on the host or front-eénd computers for program development. It allows
FPS to provide you with a large volume Scientific Math Library (more than 250
functions) and additional volumes for Signal Processing and other special
operations. And it allows a FORTRAN Compiler so you can easily create your own
sspecial, unique, or proprietary functions.

A typical minicomputer/FPS Array Processor,
system (such as a PDP 11/34 and AP-120B)
provides a compu,tcmonal throughput for
scientific and signal processing algorithms -
that Is on the order of two hundred times
greater than the thtoughput of the mini
.alone.

A large computer/FPS Array Processor*
system allows heavy data processing,
which would severely load the host
CPU, to be off-loaded to the AP-190L for
efficient processing.while the host
CPU is utilized fo tasks more
appropriate to
its architecture

More than 1000
FPS Array Processor
computers are in use
worldwide, providing .
their users with the
computational power
of large, mega-dollar-
scientific computers at
dreater reliability, greater
applicability, easier
programmability, and at a small
fraction of the cost: .

FLOATING POINT
SYSTEMS,  INC.

 Boston, Calgary, -

+CALL TOLL FREE (800) 547-1445 Ex. 4999 és Sales nd Service Worldwid

Ddllas, Denver, Detroit, Houst
P.O. Box 23489 (5600, Portland, OR 97223 Angetos, New York, Orlando, o?f:vfa -
(503) 641 -3151, TLX: 360470 FLOATPOINT PTL o Phoenix, Por!land San Francisco, Toronto, Washi

Circle 52 for more information
Circle 53 for FPS contact.

emanonal offices: Geneva, London, Munich,
astronix, Ltd.), Tokyo (Hakuto Co. Ltd.)



IT PAYS TO HAVE
THE NEW TALLY T-3000

Put half your service costs back in your pocket

Say good-bye to planmng maintenance calls

around the printer in your system. Tally's new 300 -

line per minute printer has unmatched reliability.
With no preventive maintenance requirements,
low parts usage and a high 5000 hour MTBF, the
Tally T-3000 has only half the serv1ce costs of

- comparable printers. :

Yes, the Tally T-3000 is designed ruggedly
reliable to keep the maintenance man away. But
if an ailment occurs, the T-3000 lets the
service man know what'’s wrong.
Quickly and easily. The microproc-
essor based T-3000 has 16 Self
Test routines. A handy status
panel speeds up faultisola-
tion and identification. (Dur-
ing regular operation, the

TALLY
PRINTERS
WORLDWIDE

| Tally Corporation is

a member of the
Mannesmann Group.
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'same panel displays operator correctable faults.)

And the host computerisn't needed to run a test.
Plus, the modular design of the T-3000 allows for
a quick swap of any faulty module. . :

And of course, the T-3000 delivers outstanding
print quality with uniform character density,
straight lines and clear carbon copies. The printer

“is quiet running and has easy paper loading and

ribbon replacement.
Call your nearest Tally sales representative
for all the details. Tally Corporation, 8301
S.180th St. Kent, WA 98031.
Phone (206) 251-5524.
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IN PERSPECTIVE

THE PCMS

WINDOW
OPENS A
&innﬁ Q&Kto 18-month

period for PCMs to penetrate
new IBM user accounts.

Manufacturers of IBM plug-compatible
equipment, both peripherals and main-
frames, are today facing a window to that
market, an opportunity created by new IBM
equipment announcements and delays in
Big Blue’s ability to deliver. It’s a choice
opportunity for the so-called pCs, makers of
compatible peripheral equipment, and the
PCMs providing mainframes, says consul-
tant Steve D. Bishop of Input.

‘‘Right now, in my opinion, what
the PCs and the PCMs are looking at is a 16-
to 18-month open window, based on IBM’s
definition of what they’re going to do,”

IBM will make life more
difficult for the PCM vendors,
making it tough for them to
take and use IBM system
software.

Bishop says. He adds that it’s a rare chance
for those vendors to get into user accounts
that they never before had been able to
penetrate. And their ability to stay in those
accounts will be detérmined by their main-

tenance, support, and software capabilities.

““If they don’t take advantage of it,
they’re going to have a very difficult time
once that window closes,”’ says Bishop,
who has just completed a survey of 150
users and 20 plug-compatible vendors for
the Palo Alto, Calif., research firm. He sees
the window closing when 1BM gets into
volume deliveries of its 4300s and 8100s
and their associated peripherals and has de-
fined its H-series machines.

As with many others, Bishop ob-
serves that 1BM of late has been cutting its
hardware prices and making up for it by
charging for support, software, and mainte-
nance. This, of course, has affected manu-
facturers of plug-compatible equipment,
who have been in the position of having to
react to IBM announcements. They have
been developing hardware that works . as
well as or better than IBM’s and offering it at
a lower price. ‘““Now,” says Bishop,
‘‘they’re having to look at areas where they
can add to the performance of the device.”’

‘But Bishop’s study of user attitudes,
being released this month, finds that the
vendors cannot get too far ahead of the

mdustry leader. The users were asked
whether tliey would be willing to accept a
new technology not offered by IBM. Among
medium-sized users, the response was split
down the middle. Which is to say that if
someone were to offer a bubble memory
system that sat between main memory and
disk drives in a cache capacity, for exam-
ple, half the people said they wouldn’t be
interested—unless 1BM did it first. (A
medium-sized user here is defined as one
having a machine with a power in the range
of a 370/125 to a 148.) .

The study also found that “disk files
are growing a lot faster than most people
think they are,’’ says Bishop. Medium-size
users said that by the end of 1980 their on-
line storage would increase by 112% over
their capacity in 1979. And by 1984 it
would be 354% over the capacity in *80. For
those interested in knowing only what the
big boys are doing, large-scale users say
their disk drive capacity in 1980 will in-
crease 83% over 79 and capacity in 1984
will be 446% more than in ’80. That salot
of data sets.

. In the same time frame, the market

“for tape drives appears to be falling more

quickly than anyore else is predicting.
There will continue to be an increase in the
number of drives installed, explains Bish-
op, but the bulk of the increase will beé in the
number of 6250bpi cartridge drives to be
used as backup for Winchester disks. The
study sees users beginning to store every-
thing on disks and usin'g tapes as backup
‘‘So we’re going to see a change in
end-user utilization of storage.”’
~That end user, the subject of this
study, appears unwilling to specify just how
much of a price reduction will be necessary
for him to switch from IBM to a compatible-
mainframe supplier. Users tend to say that
price is not important, that they consider
vendor support, service, software, and reli-
ability more significant in their selection.
- Users are confused, Bishop says.
IBM has announced, but not yet totally de-
fined, the 8100 and the 4300. And in the
meantlme the H-Series mainframes are still
“‘rattling around in the background > And

PCMs are having to look at_
areas where they can add to
the performance of the device.

their confidence in manufacturers of plug-
compatible peripherals and mainframes has
been shaken by the abrupt withdrawal of Itel
Corp. from this business. He further be-
lieves that 1BM will make life more difficult
for the PCM vendors, making it tough for
them to take and use IBM system software.
“The PCM companies ‘are moving
toward and should move toward integrated
adapters and their own peripheral devices,
their own software, compatlble with IBM’s
at the user interface,’” Bishop says. It must
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continue to be possible, of course, for the
user to move his IBM applications programs
onto the PCM’s hardware. “‘It’s almost a
given that if IBM is going to make its moriey
off its software and maintenance and prod-
uct support, and not off the hardware itself,
that the systems software is going to be
embedded inside the device to a level where
it’s going to be almost impossible to emu-
late. So what the PcM should be looking at is
providing a complete system that is compat-
ible at the user interface level.”

BOOM N
EUROPE

While Europe eyed IBM’s 4300
series as a line the PCM
manufacturers just couldn’t
beat, the PCM appeal now
appears greater than ever.

Strangely enough, European interest in
medium-size IBM plug-compatible main-
frames (PCMs) is now much greater than it
was before IBM announced its 4300 series at
the beginning of last year.

When that announcement came, the
thmkmg was that the price/performance
breakthroughs the new machines brought
were unbeatable by PCM manufacturers.
But, as happened once before with the 303X
series announcement at the end of 1977, the
price/performance improvement has re-
sulted in a boom in demand that IBM produc-
tion is quite unable to meet.

The strong demand for medlum -size
pcMs in Europe dates precisely from the
moment early last summer when long deliv-
ery delays for the new 4300 processors (24
months for the 4331, 27 to 28 months for the
4341) became public knowledge. The result
is that manufacturers of medium-size PCMs
now compete with IBM on the basis of earli-
er deliveries rather than lower pn‘ces

Two questions still remain unan-
swered. First, why the sudden surge of
European interest in these medium-size
PCMs? And, just which companies will rise
to the occasion of meeting this increased de-
mand? The answer to the first question may
lie in the new and much greater memory de-
manding DOS/VSE and VM operating system
releases that IBM announced at the same
time. This was a way of mopping up some
of the additional performance that IBM was
‘“giving away’’ at small- to medium-size
1BM 370 prices, and encouraging its 370
users to use the 4300 series’ better price/
performance ratio to upgrade rather than
downtrade.

KVAMME’S CHALLENGE

Floyd Kvamme, president of National
Advanced Systems Corp., the company
that National .Semiconductor formed to
handle Itel’s computer operations, faces
major hurdles in his new post. First, he’s
.got to keep Itel’s computer sales and ser-
vice force together. Next, he’s got to give
them something to sell.

In December Kvamme was ne-
gotiating with Japan’s Hitachi to make
sure the Japanese company could come to
terms with National on whether National
will be able to introduce Hitachi’s new.

- computers, billed earlier as the As-7 and

AS-8. That kind of arrangement was in
doubt in mid-December, as was an ar-
rangement with IPL Systems, maker of

Itel’s As/7020 and As/7030. IPL’s medium- -

size systems, sold in the U.S. by Control
Data under the Omega trade name, had
been sold overseas by Itel with the AS
designation. IPL was reported to be reneg-
ing on offering National exclusivity in Eu-
rope and a National spokesman said the
company in mid-December had no formal
agreement with IPL.

Kvamme, a founder of National
Semiconductor who continues to serve as
vice president and general manager of the
semiconductor division, also must cope
with the differences between the Itel and
National corporate styles. Itel officials
refer to the National counterparts as
‘‘cavemen,’’ who worked out of cinder-

FLOYD KVAMME—His work’s cut out’
for him.

block offices while Itel brass was housed
in plush suites in One Embarcadero Cen-
ter, Itel’s elegant San Francisco headquar-
ters tower. Itel’s flamboyance was a
motivating factor in its outstanding com-
puter sales and service force, now em-
bodied in National. Industry sources
wonder if its sales force will stick together
under National’s more austere style. And
National needs those salesmen more than
ever if it is to make good with its new Ad-
vanced Systems division.

These new operating system re-
leases offer very attractive new interactive
data entry and program development fea-
tures like: VSE/ICCF, IPCS, IPF and the vM/
CMS version without a guest operating sys-
tem for small entry-level systems. They
also include new features that make it easier

The first half of 1980 is likely
to see a number of new
entrants into the medium-size
PCM market from among well-
established European
companies.

for multiple hostkpl‘”o‘cessors to share com-

. mon disk held files, thus opening an alterna-

tive growth path through the addition of
cpu’s rather than their replacement of more
powerful ones.

Many users appear to have revised
their growth plans to make use of these aids
after the 4300 series announcement, and
they are now reluctant to postpone their
implementation until they can receive a
4331 or 4341 processor.

So, who will sell these PCMs in Eu-
rope? Only three U.S. manufacturers of
medium-size PCMs have so far been repre-
sented in Europe—IPL Systems, Magnuson

and Cambridge Memories.

As of mid-December, there was stlll
some uncertainty as to who would market
the IPL-built A$/7020 and As/7030, the ma-
chines with which Itel had competed since
July in Europe against the 1BM 4341 for the
medium-size 1BM 370 replacement market.
In renegotiation of contract terms with Na-
tional Semiconductor, which took over
Itel’s former Data Products Group, IPL ap-
peared to be holding out to sell its systems
oem to all comers, whereas National want-
ed exclusmty

"While the outcome of that tussle was
still uncertain last month, one thing seemed
clear. If National and 1pL failed to reach an
agreement and parted company, the near-
term result would be an increase rather than
a diminution. in the number of competing
medium-size PCM processors offered on the
European market.

IPL Systems would close a deal w1th
one of the other European suitors for its
product line, while National would seek to
plug the gap in its PcM product line as quick-
ly as possible, if not with the National-built
C400, then with one of the many other U.S.
or Japanese-built processors that can run
under IBM operating systems.

As for Magnuson and Cambridge
Memories, neither has a great market pene-
tration in Europe. Magnuson markets its
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M 80 only on the British market and has not
yet achieved any sales. Cambridge Memo-
ries started offering its 16xX series last sum-
mer, but so far only in West Germany.

As PCM manufacturers, both these
companies are unusual in selling their sys-
tems directly through wholly owned sub-
sidiaries, and are thus circumscribed by the
limits of the marketing and support over-
heads that they can carry.

The first half of 1980 is likely, how-
ever, to see a number of new entrants into
the market fromi among well-established
European companies.

Last fall, Olivetti, the large Italian
typewriter and office computer manufactur-
er, announced an interest in reentering the

Siemens is reported to be
evaluating a medium-size
Fujitsu model that would be
price/performance competitive
with the IBM 4341, ‘

general purpose mainframe market, which
it left 12 years ago when it sold its remain-
ing shares in GE-Olivetti to GE (and which
has now become Honeywell Information
Systems Italia). Olivetti has already incor-
porated a subsidiary company in London—
Olivetti Computers Ltd.—with the task of
looking for suitable U.S. and/or Japanese
systems to market.

Olivetti may well be one of the other
contenders for the IPL systems product line,
and this may be one reason IPL is reluctant
to put all its eggs in the National Semicon-
ductor basket. Olivetti is also reported to be
showing an interest in medium-size Hitachi
M Series models—below the level of the
AS/6 and As/7 models that Hitachi builds for
National. Olivetti would sell these in com-
plete configurations running under an IBM
JcL-compatible Hitachi operating system,
but with the alternative possibility of run-
ning directly under an IBM operating sys-
tem.

Nixdorf may well be another major
‘market. contender. The ‘company’s main
reason for getting involved in the running of
the big computer manufacturer Telefunken
Compitter in 1972 to 1974 was to have a
German base from which to market comput-
ers from Amdahl, in which it had a 15%
shareholding at the time. .

Telefunken Computer’s  losses
forced Nixdorf and-its partner, AEG-Tele-
funken, to sell TC to Siemens in 1974, and
Nixdorf reluctantly abandoned plans to sell
large Amdahl systems which were too far
removed in size from Nixdorf’s own office
and small business computers. Now with
meditm-size PCMs appearing on the mar-
ket, and strengthened with a cash injection
from 4 West German bank, Nixdorf is eager
to reenter the mainframe market, as a seller
of IBM-compatible processors. -

Rumors last fall held Nixdorf to be

negotiating with Two Pi, manufacturer of
the css 3200 which css International, Na-
tional css’s European subsidiary, is show-
ing no inclination to introduce on the
European market. If Nixdorf did start sell-
ing Two Pi systems, it would be a paradoxi-
cal deal since Two Pi is a subsidiary of
North American . Philips, whose Dutch
mother company has been Nixdorf’s lead-
ing competitor on the European office com-
puter market. But having withdrawn from
the European mainframe market as recently
as 1975 on the collapse of the Unidata con-
sortium, parent Philips is showing no incli-
nation to reenter it, and has recently placed
an order for several large Amdahl systems
to replace its own P1000 series mainframes
used in its own plants and offices.

Then there is Siemens, which has
been offering the Fujitsu M 180 1 and
M 200 under the label Siemens 7.88 series
since November 1978. The last quarter of
last year saw the first half-dozen. orders
placed by large West German users, and

»some of these intend to run their 7.800 sys-
tems under IBM’s MVS rather than Siémens’
BS 3000 (alias Fujitsu Os/Iv F4) operatmg
system.

The current Siemens 7.800 models com-
pete against the 1BM 3032 and 3033, but the
company is reported to be evaluating a
medium-size Fujitsu model that would be
price/performance competitive with the IBM
4341. v

Finally, at least one Norwegian ser-
vice bureau and one British small business
computer company are reported to be show-
ing interest in Nanodata’s VMX series.

—Fred Lamond

SOFTWARE

AGREEN
LIGHT
FORADR

Software company gets U.S.
license to sell software to
Russia and Bulgaria.

With an aggressive political and PR cam-
paign, Applied Data Research, Inc., of
Princeton, has wangled an Eastern bloc ex-
port license from the Commerce Dept. and
the defense-oriented Washington Intera-
gency Committee on Export Control.

It was the first time a license had
been approved for the mdependent sale of
proprietary software to Communist bloc na-
tions, according to ADR—although there
have, of course, been numerous full-system
sales into the COMECON market.

‘Commerce Dept.,

CAROL COHEN: She orchestrated a -
broad-based attack on the export
control system.

ADR to deliver on 1977 sales agreements
with Russian and Bulgarian clients. ADR,
which specializes in packages which in-
crease the productivity of programmers,
had a $220,520 contract with the city of
Moscow and a $169,243 contract with the
Soviet-Bulgarian Institute in Sofia, Bulgar-
ia. “‘Discussion in both countries,’’ said
ADR, ‘‘indicate the potential for additional
sales in the future.”’

Industry sources seemed hopeful
that the ADR licenses would mark a break-
though in the bureaucratic red tape which
has reportedly tied up a number of similar
efforts to sell commercial software pack-
ages widely available in the West to Eastern
bloc customers.

Under the Export Administration
Act of 1969, the U.S. government restricts
exports which could ‘‘make a significant
contribution to the military potential’’ of
any nation or nations which ‘‘would prove
detrimental’’ to the national security of the
U.S.—while otherwise generally encourag-
ing export sales, to West or East. In prac-
tice, charged Informatics . vp Bruce
Coleman, ADAPSO spokesman on software
issues, the required export review process is
a bureaucratic tangle in which key officials
seem to view software as sorcerers’ chants:
the deeper magic of the mysterious comput-
er technology It sa problem of perspective -
and ‘‘ignorance,’’ said Coleman; the limi-
tations of the process are ‘‘exacerbated by
the fact that the Department of Defense peo-
ple who control the process dont really
know what software is!”’

] ADR’s final success—after a two
year struggle to get a decision from the
the nominal licensee—
will undoubtedly benefit the independent
software industry, he said, by both having
forced the system to work and educating the
people involved as to the nature of software.
Although, as director of Informatics’ soft-
ware products group, Coleman is not partic-
ularly interested in selling into the ‘‘bloc
nations’’ because he doesn’t trust their com-
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Color
hard copy
isfinally
at hand!
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CIRCLE 91 ON READERCARD

Color hard copy: the luminescent
electronic image, captured in the per-
manence of photographic prints and
transparencies. Dunn Instruments
makes it brilliant, accurate and effort-
less to obtain from an affordable
system. At last you can hold the new
computer graphics and digital images
in your hands.

‘The source is the 631 Color
Camera System. It packs a high resolu-
tion, high linearity CRT, sophisticated
optics and microprocessor exposure
control into acompact, fastand friendly
unit. For instant hard copy for immedi-
ate analysis, use it with Polaroid Type
808 film to make stunning 8x10 color
prints. Add the
optional motor-
driven 35mm
system for
beautiful color
slides. Or load
8x10 transpar-
ency filmand
produce

T

‘Polaroid” is a registered trademark of the

Polaroid Corporation.

LANDSAT image courtesy NASA-Ames Research.
Cartographic study courtesy Harvard Laboratory
for Computer Graphics. Management information
graphics courtesy ISSCO.
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‘ gofiware

‘ Wy dwees

Actual 631images on Polaroid instant 8x10 film.

images you can project overhead.
The 631 economically records the
data from any raster scan CRT, for
presentation, reproduction, access
and display. Applications range from
management information graphics to
satellite remote sensing. Call or write
for more information. We'll arrange for
you to get your hands on actual results
from the 631 Color Camera System.
Dunn Instruments, Inc.,
544 Second Street, P.O. Box 77172,
San Francisco, CA 94107.
415/957-1600.

The 631
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mitment to honor royalty and use agree-
ments, he said he saw concrete benefits in
forcing the system to review the difference
between commercial and military value in
softwear technology, and hopefully devel-
op a consistent policy on technology trans-
fer.

Edward Kritzer, deputy director of
the computer division, Office of Export
Administration, in the Commerce Dept.’s
bureau of trade regulation, said that he was
barred by law from commenting on specific
license requests. Kritzer did acknowledge,
however, that a number of American soft-
ware firms have now expressed interest in
the Eastern bloc market, where the comput-
er industry is dominated by the Soviet sys-
tems built around IBM 360 operating sys-
tems.

Last Nov. 23, the Commerce Dept.
issued the Bulgarian licenses, for software
tools which will be used by the Sofia insti-
tute developing application packages for the
Bulgarian metals industry and the Bulgarian
Committee for a Unified System of Social
Information. On Dec. 3, the Moscow li-
cense was-issued, releasing software pack-
ages which will be used by city authorities
who manage Moscow housing. .

ADR said the licensed program prod-
ucts, all of which have been widely sold
both in the U.S. and abroad, were LIBRAR-
IAN, ROSCOE, MetaCOBOL, ETC, AUTOFLOW

and ASC. And although the export approvals
are for one-time, single-site sales, said ADR
executive vp Martin Goetz, ADR is consid-
ering the possibility of seeking U.S. ap-
proval to sell for multiple-use, mutiple-site
contracts with central authorities in the
European Communist nations.

With over 10,000 packages -sold,
ADR in recent years has become a more
international company. In 1978, according
to ADR vp Carol Cohen, overseas sales
brought in approximately half the compa-

ny’s $17.6 million sales. In the early *70s,

“The Department of Defense
people who control the
process don’t really know what
software is."”

she said, ADR’s sales were almost entirely
domestic; now ensconced in the European
market, the firm has recently focused its
market development efforts in South
America.. For the future, she said, the East-
ern European bloc nations seem to have be-
come ADR’s ‘‘next market of opportunity.”’

Cohen, who as ADR general counsel
guided the firm’s efforts to clear export con-
trols, orchestrated a broad-based attack on
the export control system, with blustery
press releases, active congressional lobby-
ing, even a direct plea to the White House

for Presidential intervention. The Com-
merce Dept., with DOD guidance, simply
stalled and refused to rule on the export li-
cense application, she explained, even after
an industry/government DOD.review by the
Computer Network Critical Technology
Expert Group (CTEG) resulted in an April
1979 report recommending uncontrolled
export of commercial software products
freely sold in the international non-Commu-
nist market.

DoD, said Cohen, seemed deter-
mined to equate any product that could be
valuable to the Soviet bloc computer indus-
try, per se, as a factor contributing to Soviet
military potential.

ADR’s program packages ‘‘do not
provide any unique contribution to user
hardware or software,”” argued Cohen.
““They merely accelerate the process of
developing software, software that could be
developed more laboriously and less eco-
nomically though other systems available to
any computer hardware owner.”’

‘“The prospect of their being pirated
for some farfetched military purpose is far
less through the direct sale of these pack-
ages with their inspection and royalty ar-
rangements,’’ she added, ‘‘than through
pirating from packages available in the
commercial market in the United States and
throughout the world.”’

—Vin McLellan

data production bottlenecks.

Using relational file structures to link individual data
fields in separate files, FOCUS reduces data redundancy
and data file dependence. Whether you use FOCUS
data bases or your own existing files—such as IMS,
IDMS, VSAM, and ISAM — the same

 English-language report writer is available. FOCUS
operates in an interactive environment (CMS/TSO)
on IBM 370, 4300, or equivalent mainframes.

Over 400 major companies, institutions and
government facilities are using FOCUS to prepare
reports, financial models, statistical analyses, and
graphs to process information rapidly and make
informed decisions. Among them are: ].C. Penney,
ITTContinental Baking, Merrill Lynch, RCA, Yale

FOCUS:

FLORIDA 150,

SALES/MARKET_SIZE:;

FOCUS: The Engllsh—language information control system.

FOCUS is a high-level, English-language software
system for on-line report writing, applications
development and data base management.

FOCUS can develop complete applications faster
than any other system available. Non-programmers
using FOCUS can learn to make basic queries within
hours and write ad hoc or formatted reports in a day.

- Systems designers can write complex self-documenting BY REGION BY PRODUCT
applications in up to one-tenth the time required by
procedural languages. Either way, FOCUS eliminates
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SUM MARKET_SIZE BY REGION

SUM SALES AND COMPUTE MARKET_SHARE=

"MARKET SHARE..WITHIN EACH REGION"

MARKET SHARE
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University, and the U.S. Army Corps of Engineers.
Typical applications are in: personnel, finance,
general administration, marketing, sales, research,
results tracking, manufacturing, and customer service.
FOCUS can save you time, effort, and money. For
more information, call or write for our brochure.:

FOCUS

Information Builders, Inc., 254 West 31st Street,
" New York, N.Y. 10001

(212) 736-4433
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Color mmmumca‘i@s better. That’s why the future belongs
to Intecolor desktop computers.

In the past, almost any desktop computer would do. But as
applications become increasingly corpp}exmyou need a desktop
that actually improves the flow of in or ——Intecolor Every
Intecolor desktop features a color @ra dusf ake data
more manageable and easier to ungers a st’) S’“ urprisingly
low—the Intecolor 3621 shown-abave cost s j s r Sifgle
unit. This includes BASIC, FO TF& {1V, mmi-di kd </ nd 82K7c™
of user RAM. Only from ISC, the worlds laré’g;t supp of color “
terminals. Put an Intecolor des to£p Qmpu to work-for you—
contact your ISC sales rep toda j

**Start the new year right with a specially-
priced Intecolor 3621S desktop computer.
Includes mini disk drive, BASIC,16K of user RAM -
and 72-key keyboard (photo shows117-key keyboard) for
just $1980, cash with order! Hurry— all orders must be
received by Feb. 29, 1980. U.S. domestic price.
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Unretouched photo of screen. *U.S. domestic price. 5% discount for payment with order, with guaranteed delivery within 30 days or your inoney back.
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COMMUNICATIONS

GTE FORMS
NETWORK
GROUP

Telenet packet network is
focal point for broad spectrum
of networking capabilities.

Using its recently acquired Telenet packet
network as the focal point, GTE has formed a
major new group dedicated to bringing
value-added integrated network services to
users.

Called the GTE Communications
Network Systems group, the organization
will combine Telenet with existing equip-
ment operations, such as Sylvania, and
financial data base services to provide a
broad spectrum of networking capabilities.
Also included will be the British viewdata
system to which GTE has the U.S. rights.

Greatly expanded services have
been introduced for Telenet, putting the
packet carrier squarely into the domain that

-has been touted by AT&T’s Advanced Com-

munications Service, Xerox’s Xten, and the
Satellite Business Systems offering.

As described by Telenet chief Law-
rence Roberts, the network will upgrade its
terrestrial facilities, add satellite communi-
cations, and open the door to expanded
terminal support plus office automation ser-
vices—all by 1981.

" Breaking out from its self-imposed
limitations of supporting asynchronous
interactive terminals at speeds up to
1,200bps, Telenet will support 3270 Binary
Synchronous terminals from IBM and
others, Hasp spooling, 2780 batch devices,
and full X.25 protocols. SDLC support is
planned for later. Tariffs for these services
will be filed early in 1980.

" Perhaps more impressive is the plan
outlined to provide an electronic message
service for office automation applications
that will allow crts, word processors, cpus,
TWX terminals, and other devices to interact
in an electronic mail service that will in-
clude terminal-to-terminal capabilities,
Telenet sources said.

Communicating word processors
will be supported initially under existing
protocols such as 2741 and 2780, but ven-
dor specific communications features may
later be supported, depending on customer
demand. Telenet is also looking at the feasi-
bility of providing turnkey electronic mail
service by providing a customized terminal

designed to make network sign-on automat-
ic. Designed for users who want electronic
mail but may not be familiar with terminal
usage, the special Telenet terminal would
take care of all log-on and other housekeep-
ing.

Store-and-forward, delayed deliv-
ery, and unattended delivery of messages
will be included in the electronic message
offering which will be filed for tariff ap-
proval by spring of 1980.

The expansion into satellite facili-
ties will include packet radio technology to
be used for local distribution, thus provid-
ing Telenet users with an alternative to tele-
phone.company facilities. The packet radio
capability will use a reservation scheme that

Network will add satellite

communications and open door
to expanded terminal support
and office automation services
—all by 1981.

is an outgrowth of the Aloha network tech-
nology, first pioneered in Hawaii.
Although Roberts said a satellite
carrier had .not yet been selected for the ser-
vice, set for 1981, plans call for operation in
the four and six GHz frequency bands
whichencompass proven operating capabil-
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VM/CMS
users.

Flesh out s
your APL N

If you’re running, or plan to
run, VM/370 with CMS, you

/f'

Call Bob Cook at (301) 657-8220,
or return the coupon. Your productivity
will be given new life.

(formerly Scientific Time Sharing Corporation)

¥

STSC, Inc.

7316 Wisconsin Avenue
Bethesda, Maryland 20014°

O we're heavy APL users; call us soon!
[J We run VS APL on VM/CMS; send more details

[J We run (ot plan to run) VM/CMS, but we're not using
VS APL; keep us on your VM/370 enhancement mailing.

[ 1f you release an MVS version of the VS APLXPLUS
System, let me know!

owe it to your user community CPU Operating System
to run STSC’s APLXPLUS® VM Name
System on your computer. STSC, ]
a world leader in APL time , Ticle
sharing services, has spent more than ten years bulldmg powerful, Compatty
productivity-enhancing APL functions and features that fully meet Address
the needs of the serious APL user. STSC's APL enhancements are built . '
on your copy of IBM’s VS APL to provide tremendous power and user Ciy State Zip
productivity not available with APL from any other vendor. Telephone
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- Thinking Series/1? Knowing about
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o storage units with capacities greater than 64 Mbytes
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AN EASY SWITCH
IN ANY LANGUAGE.

If you're in the dark about how to make afast, easy -

conversion, let DASD shed some light on the
subject for you.

We're a nationwide data processing service
organization. Professional. Competent. Proven.
The combined experience of our very selectively
screened and highly qualified staff gives us full
capability in a wide range of languages. Practical
experience with all major computing software.
And a complete background in a wide variety of
applications.

Our library of fully documented conversion tools
is the most comprehensive available. Anywhere.

% Our generated programs are efficient, flexible, and
S‘,’*L’P',mht °, perhaps most importantly, readable, easily un-
withou % derstood and maintainable.

a hitch? °
Tell me more.  °e,
o
Name ‘e, .
Title
. . "
L[] . .
Company T, .
Phone "..
Address %o o,
City State Zip “ee,
If you'd like a free literature/kit on a specific conversion, %o,

please specify.

v

DAS

With DASD's assistance, your completion dates
can be met, without the forced postponement of
cost justified priorities. If you decide on a Tumkey
Conversion, DASD will pre-specify completion
dates and costs and provide both the translator
and manpower necessary to deliver a thoroughly
tested, operating environment.

Or, you can choose from Conversion Support,
Lifetime Lease Translator, or Lease Translator
Per-Line conversion plans.

Of course, a benchmark is the best way to evaluate
any translator and an economical way to estimate
your total conversion effort. So, join the hundreds
of other satisfied customers, including many
Fortune 1000 companies, who have discovered
the switch is on to DASD. Send for our free
literature/kit on our Low-Cost Test Evaluations.
Today.

DASD Corporation Al
Corporate Services Center e
Dept. DM26

9045 North Deerwood Drive
Milwaukee, WI 53223
(414) 355-3405

PEOPLE/PRODUCTS/RESULTS .

Atlanta ® Chicago ® Des Moines ® Detroit ® Hartford
® Houston @ Indianapolis ® Kansas City ® Los Angeles
® Milwaukee ® Minneapolis ® Omaha ® Philadelphia

® San Francisco ® Seattle ® Tampa/St. Petersburg

® Washington, D.C.
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ities. The satellite service will begin in 30
cities at Telenet locations where five-meter
antennas, already commercially available,
will be installed.

On the ground, Telenet will begin to
add its own electronic network control
capabilities, thus lessening the current de-
pendence on AT&T central office facilities,
Roberts said. Also to be integrated into the
network backbone will be T-carrier facili-
ties providing higher speeds and more band-
width to users, Roberts said. -

. The satellite service will use a
version of time division multiple access
technology that avoids the relatively waste-
ful preallocation of frequency slots planned
by other carriers, Roberts said in an obvious
reference to SBS.

In the viewdata area, Roger Vallo,
president of the new GTE group, said a test is
being conducted for business users with a
GTE data base in Tampa, Fla. Before a
viewdata-type service can be included in
GTE’s offerings, a market trial will be
needed. Thus far no dates have been set for
such a trial, he added. -

As part of the Communications Net-
work Systems group, GTE will configure
customized voice/data networks for CCsA
and tandem tie-line type customers, accord-
ing to David J. Horton, vice president for
marketing in the new organization.

The new terminal protocols to be
supported in 1980 will be based on design
upgrades in the Telenet TP-4000 intelligent
network processor and capabilities in the
9100 network machine supplied by Cam-
bridge Telecommunications Corp., the new

Telenet subsidiary.
—Ronald A. Frank

NEWROLE
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Lead attorney in Carterfone

decision heads U.S. operation

:f Britain’s Cable & Wireless
tdl

Bill Brice’s battle plan sounds as if it could
come from any of the emerging firms in the
telecommunications industry: ‘“We intend
to be an applications-oriented company that
will solve customer needs all the way from
equipment to telemanagement.’’

But his claims are not describing
just any company. He is talking about Cable

& Wireless North America, Inc., a group
formed with little fanfare less than a year
ago to make its mark on U.S. communica-
tions users.

The parent company is Cable &
Wireless Ltd., the old-guard British firm
that operates around the world providing
carrier services, running telephone compa-
nies, and providing turnkey telecommuni-
cation systems. Last year it earned a pretax
profit of $71.6 million on revenues of
$355.6 million.

In 1978 Cable & Wireless, with

‘remarkable determination, purchased three

major U.S. firms—Carterfone, Incotel, and
TDX—and thus put itself squarely into the
emerging competition of the telecommuni-
cations scene.

And Bill Brice, who is now chair-
man and chief executive officer of the new
North American group, knows better than
anyone else the importance of the competi-
tion first spawned by the 1968 Carterfone
decision. For it was Brice, as lead attorney,
along with his colleague Ray Bezing, who
won for Tom Carter the right to attach non-
carrier equipment to phone company de-
vices and ultimately to the telephone
network itself.

Today Brice says he knew his hard
fought case against the seemingly insur-
mountable odds of the phone company’s

18
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WE EXPECT LESS
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From December 1 to February 29, 1980 you can save 18-25% by using this whole page coupon when
ordering DEC® compatible disc products from Plessey. That’s right. We're not only offering dramatic savings on
disc subsystems and their controllers for your PDP-11® and PDP-11/70® we’re also delivering with our usual Plessey
promptness. So now you can have Plessey high performance, fully compatlble equipment for even less than our everyday,

lower-than-DEC prices.
--------—----
ORDER HERE NEAREST LIST  DISCOUNTED
N MODEL DEC EQUIV. DESCRIPTION PRICE PRICE
O PM-DSV11/Bor - RK11D+RK05J 5 or 10MB cartridge disc sub- $ 7,810 $ 6,250
a PM-DSV11/C RKV11D+3RK05J system with single board con-
; . troller for the LSI-11 -
O PM-DS11/B or RK11D+RKO05J - 5 or 10MB cartridge dise sub- $ 8,410 $ 6,130
O PM-DS11/C RK11D+3 RKO05J system with 4 board controller
e ) . for the PDP-11
0O PM-DS8/B or RKS8E+RK05J ~ 3.320r 6.64MW cartridge disc $ 8,085 $ 6,470
O PM-DS8/C RK8E+3 RK05J subsystem with 3 board controller :
; ' for the PDP8
0O PM-DS11/80 RP11C 62.4MB disc pack storage for the $15,550 $12,440
PDP-11, with controller. Emulates
DEC’s RP1L.
0O PM-DS11/300C  RJP04,05,06 . 254MB disc pack storage for the $25,180 $20,145
PDP-11, with controller. Emulates
DEC’s RH11. _
0O PM-DSW11/300 RWP04,05,06 254MB disc paék storage for the $33,875 $27,100
. PDP-11/70, with controller.
_ Emulates DEC’s RH70.
O PM-XS11B RX11-B 512KB dual floppy subsystem with $ 3,580 $ 2,865
g ’ 1 board controller for the PDP-11.
0O PM-DCV11 RKV11 Single board disc controller for the $ 1,800 $ 1,385
{ LSI-11. Supports up to 20MB.
O PM-DC11 RK11 Disc controller for the PDP-11for  $ 2,500 $ 1,925
_ ) ] 10MB, 5MB, or 2.5MB drives.
0O PM-DC8 RKS8E - Disc controller for the PDP-8 for $ 2,125 $ 1,675
1.66MW, 3.32MW, or 6.64MW
4 drives. ;
0O PM-DC11/80 RP1IC Mass storage disc controller for $ 6,155 $ 4,295
~ the PDP-11. Emulates DEC’s
. o RP11C. » )
0O PM-DC11/300C RHI11+RJP04 Mass storage disc controller for $ 8,955 $ 7,164
control logic the PDP-11. Operates up to 8
254MB drives. Emulates DEC’s
: RH1l. . ,
O PM-DCW11/300 RH70 Mass storége disc controller and $17,650 $13,590
coupler for the PDP-11/70.
' Emulates DEC’s RH70.
0O PM-XC11 Xcvi Single density floppy disc con- $ 1,800 $ 1,370
' troller for the PDP-11. Allows
diskette formatting.
Complete your order on this page and mail. (Or telephone for immediate service.)
O Check enclosed. Name Telephone.
O Bill me. ) Company. }
0 Amount of order $(add sales tax in Calif.) Address
O CompanyPO.#__ City/State/Zip

must accompany order, or prior approval of credit must be obtained.

The only real alternative.

r._--

® Registered Trademark of the Digital Equipment Corporation.

17466 Daimler, Irvine, California 92714 (714) 540- 9945
----------—-_d

This limited time offer is valid through February 29, 1980, and prices are valid only in the continental U. S.A. Payment

@ Plessey Perlpheral Systems
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legal armies would have far-reaching impli-
cations. And one senses that he enjoys play-
ing a part now in shaping the new industry.

In reviewing the pieces that the
North American group is putting together,
Brice says Carterfone provides the equip-
ment base in the terminal area, Incotel is
providing switching processors, and TDX is
operating in the important toll accounting
area. Cable & Wireless North America
could provide everything short of plain old
telephone service, Brice points out, and the
company will carefully pick and choose the-
most desirable options out of that broad
spectrum.

‘“We intend to move toward an inte-
gration of product and service offerings so
that within the next year the user will get
telemanagement terminals, switches, and
expertise to tie them all together,”” Brice
says. The company might well become a
value-added or specialized carrier, Brice
suggests, and industry sources confirm that
he is talking to some of the companies-in
this group. But Brice seems to return sever-
al times to the resale poss1b111t1es of buying
lines in bulk from existing carriers and add-
ing some type of value to those facilities. He
also does not rule out further U.S. acquisi-
tions, especially in the intelligent PBX area
—though he says that Rolm or Danray are
not among the companies he has his eye on.

And would Cable & Wireless Ltd.

bring its resources into the picture? The an-
swer is obvious as explained by David
W.B. Bull, director of market planning for
the North American- group. Described by
Brice as a ‘‘career Cable & Wireless em-
ployee,”’ Bull sounds almost like a diplo-
mat in the British Foreign Service when he
explains: ‘‘Cable & Wireless will bring
worldwide expertise’ together with local

expertise to provide total systems to specific

areas.”’

One of the first new products of the
North American group is a glass teletype-
writer introduced by Carterfone. Purchased

Cable & Wireless could provide
everything short of plain old
telephone service.

under an oem agreement from Digital
Equipment Corp., the modified VT 100 crt
can be used in a variety of low-speed mes-
sage networks now limited to paper tape
operation, Bull explains. Caterfone has ser-
vice centers in 40 cities and provides the key
field force to launch a future integrated ser-
vice. Incotel is a supplier of message
switches that will soon have an X.25-com-
patible product. And TDX prov1des a least-

_ cost routing service for business users. Its

Vienna, Va., computer center monitors the
long distance calling patterns on 4,500 busi-

ness lines.

The possibility of TDX becoming a
specialized carrier is not ruled out by Brice.
‘‘We are not afraid of regulation, and once
you are a carrier, you have greater flexibil-
ity,”” he explained. '

. Because of its foreign ownership,
Cable & Wireless North America would be
limited to acquiring no more than 20% of a
U.S. carrier. But he has no intention of
becoming a telephone company, and these
restrictions would not apply to a specialized
or value-added carrier.

Exactly how Cable & ereless will
operate in the coming years is under active
consideration by Brice, Bull, and their six-
member staff in Dallas.

‘‘We have three firms all positioned
at pinpoint places to take the best advantage
of this blending between computers and
communications. We will be in the business
of assembling, processing, moving varied
types of data base information,”” Brice
says.

Shuttling between the Cable &
Wireless office and his law practice, which
are on the same floor of a downtown Dallas
office tower, Brice seems very unlike an
attorney satisfied to bask in having fostered
anew, competitive environment. He seems
more like an executive determined to get a

piece of the action) ,
—~Ronald A. Frank
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Security — Control

Central Software for Systemns Development,

Central Software from Planning
Research Corporation offers
IBM 370 users a no-nonsense,
simple-to-learn, and S|mple-to-
use systems development tool
for on-line, interactive systems.
It gives you everything but your
program logic. For dozens of
users throughout the world, Cen-
tral Software increases through-
put, reduces overhead, and
speeds up development of.on-
line and batch applications soft-
ware. Modular in design from
systems security to final debugg-
ing, Central Software stacks up
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Logic. " Data Bése “

best for your systems develop-
ment needs, whatever they are.
Call or write today for full deta||s

Central Software

* enhances programmer
productivity

* eliminates costly core dump
analysis

« cuts hours of debugging
time

* provides efficient database
management '

¢ reduces programmer and
user training requirements
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Logic

- Clean-up

Output

Planning Research Corporation
Program Products Group

1764 Old Meadow Lane

MclLean, Virginia 22102

Telephone: (703) 893-8909

Telex: 899 105 PRC INT MCLN




~ PutBraegen
screen editing in your
system and you won't

- strainyour IBM.

Now;, you can have big system
TSO-type screen editing capability
without overloading your mainframe’s
time or memory—when you put the
Braegen Multi-Task Terminal System
into your IBM 360, 370, 303X or
PCM system. o :

The Multi-Task Terminal
System provides interactive screen
editing off-line in the highly intelligent
Braegen B40 controller rather than-
in your mainframe. You get interactive
editing which allows information to

be created, stored, retrieved, displayed

and updated on the offline data base
—all with no mainframe upgrade, no
additional memory and minimal
change to your present software.

But that’s not all, because

" wheri you add the Braegen Multi-Task |

Terminal System to your mainframe
you're getting much more than a

to 16 peripherals connected to a

screen editor. One MTTS system
which has multiple functional
capabilities can duplicate and upgrade
the performance of numerous IBM
communications and peripheral con-
trollers. All functions are performed
in one software based system without
the multiple controllers, redundant
peripherals and miles of costly coaxial
cable required by less intelligent
systems. And, the Braegen MTTS
offers such unique features as

(1) address switching, which allows all
CRT: to have multiple addresses that

provide access to multiple applications

and multiple computers; (2) up

single coax wherein the periph-

@

erals may be CRT, keyboards,.
printers and card readers; and (3) local

processing up to 7500 feet from
the host.

CIRCLE63ONREADERCARD

So put a Braegen where your

IBM is. Get full information on
capabilities and configurations from
The Braegen Corporation, 20740
Valley Green Drive, Cupertino,
California 95014. (408) 725-1252.

. 35 8 N B B |
P'm interested! Send me more info on
your Multi-Task Terminal System.
Name
Title.
Company.
Mailing Address
City. '
State. _Zip
I Telephone

BRAEGEN

I The Braegen Corporation
20740 Valley Green Drive
Cupertino, CA 95014




NEWS IN PERSPECTIVE

v ’ . . ‘ A
Honeywell’s distributed
systems architecture
implements an open systems
strategy announced two years
ago.
Honeywell’s new Distributed Systems Ar-
chitecture (DSA) is being regarded by ob-
servers as a practical networking system
with a broader framework of its Distributed
Systems Environment (DSE) announced two
years ago. Both were developed jointly by
Cii Honeywell Bull (ciiHB) of France and
Honeywell Information Systems (HIS) in the
U.S. ,

DSA, announced this summer by

CiiHB, comprises a number of hardware and
software elements that implement the open

systems networking strategy of DSE. It dis- -

tinguishes between primary networks that
comprise DSA hardware and software ele-
ments and secondary networks that may
comprise any other terminals and line con-
trol procedures, but which may interface
with a DSA primary network via a DSA net-
work access mode.

A DSA primary network is made up
of a number of Honeywell Level 6 (called

Mini-6 by CiiHB) minicomputers in either of
their two DSA versions:

—Datanet 7102 or 7103 front end
communications processors (FECP) or re-
mote communications concentrators.

—Mini-6/Dss  distgibuted satellite
systems, )

These may be interconnected in
hierarchical, ring or mesh networks by any
desired combination of leased lines and/or
public circuit; or packet switched data net-
works, such as France’s Transpac, Euronet,
the West German Datex and Datex-P, and
the Nordic NPDN.

' The DSA communications control
procedures governing messages sent
through this primary network are divided
into six layers for the following: applica-
tions interfaces between programs on the
host and satellite processing systems; mes-
sage format control; session control; trans-
port control; path control; and link access
control. The first four layers of procedures

Honeywell’s DSA
communications control
procedures governing messages
sent through the primary
network are divided into six
layers.

are end-to-end handshaking procedures be-
tween the transmitting and receiving nodal
processor. Among these, transport control
determines the path through the network

.taken by messages belonging to this ses-

sion: -

circuit-switched

Path control and link access control
procedures involve handshaking between
each of the processors at each end of an
intermediate link. When a session is routed
through a public packet switching data net-
work, like Transpac or Euronet, these link
access control procedures will conform to
ccrrt X.25 standards.

Beside X.25 ‘‘virtual circuit”’
procedures, DSA path control procedures
allow also alternative ‘‘datagram’’ and
procedures.  Circuit-
switched procedures will be followed when

- using a circuit switched public data network

such as Datex and NPDN. Any of the three
allowed procedures can be used on leased
lines.

Datanet 7102 and 7103 FECPs be-
longing to a DSA primary transport network
can also front-end Honeywell Series 60
Level 64, 66, and 68, DPS 8 and CiiHB DPS 7
host mainframes. Interfacing software is
currently being developed to allow them to
front-end also 1BM System/370, 303X or
4300 hosts, as well as Univac Series 90 and
1100 hosts.

Whether front-ending a host main-
frame or being used solely as remote con-
centrators, - Datanet 7102 and 7103
processors can also control a ‘‘secondary
network’’ of local and/or remote terminals.
These may interface via any commonly
used 1M or Honeywell . procedure—
Character Start-Stop, BSC, VIP, etc.—un-
like the primary transport network on which
only HDLC. procedures are allowed.

_Mini-6/Dss distributed satellite sys-
tems are the standard satellite systems-in
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FORESIGHT and INFONATIONAL are
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HRE30.00
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United Computing’s FORESIGHT® and
INFONATIONAL® are proven perform-
ers in the business and financial arenas.
And now, both are available on a va-
riety of mini computers.

FORESIGHT is an execufive manage-
ment, planning, and reporring rool. Ir
is used by hundreds of companies, in-
cluding more than 150 of the “Forrune
500" companies. :
INFONATIONAL is a comprehensive,
easy-ro-use, highly flexible and fully
infegrared accounting system. Itrs mod-
ules include; General Ledger, Accounts
Payable & Purchase Order, Accounts
Zeceivoble & Sales Analysis and Fixed

ssefs. . o

Financial Modeling

FORESIGHT is a powerful management
rool used fo assist key personnel in

making fasr, accurare and effective

financial decisions. Ir allows manage-

menf fo spend more time analyzing

alrernarives and opportunities.

 FORESIGHT asks the quesrion “Whar

if?” in such areas as srraregic planning,
cash requirement planning, capiral
budgefing, cash management and
management financial reporting. And
it is infegrared with the INFONATIONAL
General Ledger.

General Ledger

The General Ledger furnishes rhe infor-
mation required fo manage day-to-day
operarions as well as the information
needed fo malse sound business deci-
sions. about the future. Ir includes a
comprehensive budgeting module,

“and is interfaced wirh FEDTAX® A pow-

erful flexible reporr writer allows man-
agemenr 1o generare wharever “cus-
tomized” reports they need.
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DSA primary networks. They may use Level
6 Model 6/43 and larger Level 6 CPUS run-
ning under Gcos Mod 400/DsS or GCOS Mod
600/Dss operating system. This incorpo-
rates software for ‘‘cooperative transaction
processing’’ (CTP) between the Level 6
satellite and a Level 64, 66, DPS 7 or 8 host
mainframe, whereby the satellite can inter-
rogate and/or update the host mainframe’s
backing disk files interactively. Similar cTP
software is currently being developed for

IBM host mainframes and is expected to be -

announced by the end of 1979.

- In addition to Mini-6/Dss satellite
systems, any other unbuffered, buffered or
intelligent Honeywell terminal can belong

Mini-6/DSS distributed satellite
systems are the standard
satellite systems in DSA
primary networks.

to a ‘*secondary network’’ controlled by a
Mini-6/Dss or Datanet 7100 processor,
which thereby interfaces it to a primary DSA
network. Any other manufacturer’s termi-
nal can be interfaced via compatible com-
munications procedures to a ‘‘secondary
network’’ in the same way. .

Honeywell’s and CiiHB’s DSA thus
conforms to ISO ‘‘open network’’ princi-
ples, and follows closely the distributed net-
work architecture first pioneered by Digital
Equipmeht (DECnet), with Level 6 minis on
DSA primary networks playing the role of

DEC PDP-11s in DECnet. | :

. —Fred Lamond

MICROCOMPUTERS |

SPEAKING
OFCHIP
SHORTAGES

New compiler can be used on
any 8- or 16-bit micro now or
to come.

Microprocessors are finding their way into
more and different kinds of equipment and
devices every day—but there is a hitch. De-
signers face supply and delivery problems
with the chips. C

The California Div. of Washington,
D.C.-based Systems Consultants, Inc.,
headquartered in San Diego, may have a
partial solution. Its newly announced PLMX,
billed as the first universal high level lan-
guage for microprocessors, could at least
free designers from dependence on one
source for chips. PLMX, say its developers,
can be used on any 8- or 16-bit microproces-
SOr now or to come. )

Not only can a user implement PLMX
with any combination of existing chips, its
flexibility allows him to gain from new ad-
vances in microprocessor architecture with-
out having to develop new software for each
microprocessor change, said-Dr. Jack Ing-
ber, manager of product development for
SCI. And, he said, it is priced at half the cost

of PL/M and other nonuniversal micro-
processor software packages. PL/M, he ex-
plained, originally derived from PL/1, is
used only on Intel 8080 or 8086-based
microprocessor systems. Other versions,
such as PL/z for Zilog’s Z-80 and PL/65 for
the Motorola 6500, are used only with those
specific microprocessors.

Ingber said PLMX syntax is identical
to PL/M’s, which means that the entire li-
brary of existing PL/M programs can be
compiled under PLMX and that PL/M pro-
grams can be used on microprocessors other

“than the 8080 through the PLMX compiler.

PLMX has been under development
at SCI's San Diego facility for two and one-
half years. ‘*We started out to develop it for
our own product development activity.’’

Ingber said PLMX can be adapted to
interface with ‘‘practically any operating
system.’’ Internally, at SCI, it has been run-
ning under CP/M, an operating system that
can support just about any 8080-based sys-
tem in use today, including hobbyist and
small industrial systems. ,

““When we decided to take it to the
commercial market,”’ said Ingber, ‘‘we
looked around at existing universal micro-
processor development systems and de-
cided Tektronix’s 8002A was the most
universal.”” So SCI developed an interface
for PLMX to run under TEKDOS, the 8002A’s
operating system, and secured a marketing
agreement with Tektronix under which the
Beaverton, Ore., firm can sell PLMX with
the 8002A. ‘“We feel this will generate sig-
nificant international interest,’’ said Ingber,
“‘since Tektronix does a substantial amount

1]
Fixed Assets

This module is designed ro help. you
rake advanrage of the larest rax leg-
islation. Ir fearures full fransfer capa-
bilities, invesrmenr rax credir and
recaprure, depreciafion of both rax
and corporate boolks, (even if unique
depreciarion rules are used), and
auromaric swirching fo straight-line
depreciafion at rhe optimum rime.
And rhe system has an optional Asset
Depreciation Range module. A flexible

" report- writer allows you to generare

reports for-your special needs.

Accounts Payable & Purchase Order
This module generares a full series of

distribution, disbursement, and cash re-

quirement reports, standard cosr vari-
ance reports, automaric calculation of

flexible report writer oprion, ir can gen-
erate any customized reporrs you
need. And rthe Purchase Order module
provides a full range of rracking,
marching and reporting capabilities.
Accounts Receivable & Sales Analysis
The Accounts Receivable module re-
duces cosfs while maximizing profits.
You defermine profirable markefing
plans through expedient reporting on
your product mix, by conrrolling collec-
rions, oprimizing cash flow, and prop-
erly reporfing sales srarisrics.

More Technology from a
Communications Leader.

" FORESIGHT and INFONATIONAL are

products of United Computing Sysrems,
a wholly owned subsidiary of Unired
Telecommunications. Both producrs

For more information
To find our how FORESIGHT or IN-
FONATIONAL relare to your mini, mail
this coupon to: Director of Marketing,
Business Information Products Division,
DEPT. "C", United Computing Systems,

. Inc,, 2525 Washington, Kansas City, Mo.

64108. Or call: 816 221-9700, exr. 540.

I Nome T DM-1-80C!
| Tirle |
| Company |
| Address |
l Ciry : Srare Zip —= |
| Dusines fornation Producs Dusion_|
UNITED COMPUTING IR
SYSTEMS L%

_ discount and due dare reports o con-

. _ are supported by experienced consulr-
rrol the payables process. Or, with the

ing and training groups.
CIRCLE 64 ONREADER CARD
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Monorchs
Unique New
Terminal Mates

S Qvi in SNA
avings in a SNAP.

Our unique interlocking system makes these handsome terminal stands
snap together in 60 seconds, without tools, nuts or bolts. They ship flat,

store flat. It all saves you money. Optional personal effects pouch.
Immediate delivery. Terminal Mates™ (pat. pend.)—savings in a SNAP!

TERMINAL MATES “~Monarch’s First Product of the 80’s
MONARCH COMPUTER PRODUCTS, INC.

PO.Box 4081, New Windsor, NY (914) 562-3100
For the name of your nearest dealer, call: 1-800-431-4958 (in New York, 914-562-3100)
CIRCLE 66 ONREADER CARD
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of international marketing.’’

He said interfaces to other operating
systems will be available this year. .

Ingber stressed that PLMX ‘‘is a true
compiler, not an interpretive compiler such
as BASIC or PASCAL .in some of their-current
implementations. Since an interpreter miust
be resident in ROM for execution of pro-
grams, an interpretive compiler requires a
considerable amount of memory space, thus
restricting. its usefulness in developing

ROM-based products. The programs com-
piled by PLMX, however, run much faster
than those on an interpreter—an average of
15 times faster—since the programs are al-
ready in memory in executable form at run
time making PLMX ideal for real-time appli-
cations. Bepause most microprocessor pro-
grams reside in ROM, PLMX provides rigid
separation of ROM and RAM areas.’’

PLMX is priced at $1,000, which in-
cludes an eight-inch compiler diskette and
instruction manuals. Additional copies for
the same microprocessor type are substan-
tially discounted, Ingber said. Copies of
PLMX are available for immediate delivery.

Although scI is aiming initially at
the industrial market, Ingber does not pre-
clude the possibility of some day selling it -
through computer stores to hobbyists.

SCI has been active in computer
sciences and technology, management con-
sulting and systems engineering since 1966.
The California Div. is its largest operating
group and is involved in software develop-
ment systems -analysis and integration,
communications, military radar surveil-
lance and warning systems, configuration
management and verification, and valida-
tion. PLMX is its first commercial product.

A —EM.
PERSONNEL. |

DWINDLING
SUPPLY
OF PEOPLE

The scarce supply of skilled -
specialists has sent companies
in search of enticing schemes
for being both finders and
keepers of employees..

The reasons are legion:

The impact of minis, micros, and
hosts of terminals. '

"~ The cost of hardware is getting
down to where small businesses can get into
computing.

In the ’70s, World War 11 baby-
boom workers were inundating the job mar-
ket. In the *80s there will be a decline in new
workers. '
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|'|0W Rental Electromcs

helps you avoid
ermmal IIIISMGSGGIIBB

As soon as you take delivery on a new
printer or data terminal these days, it
seemsthe next generationis already
being announced. Chances are, it
has capabilities that begin to make
your “new” equipment obsolete.
Now, thanks to Rental Electron-
ics, you can have your terminals
and highest technology, too.

Renting electronic equipment
instead of buying gives you imme-
- diate delivery of state-of-the-art
products with no capital invest-  ~
ment. And since our rental prices “¢
are. so low, you can easily
afford to upgrade to the latest
in printers and terminals as new
technology arrives. -

Rental Electronics means the
hlgbest quality equipment; too.
Choose your terminal or printer
from our multi-million dollar selectlon of Ieadlng
industry brands.

Above all, renting means fleX|b|I|ty Thats why

Rental Electronics can provide you printers and
terminals in whatever quantity with whatever

B\ financial arrangements make best sense for you.
"k Rent, lease, or lease/purchase one to 1,000...for

30 days to three years or- more. You teil us. Our
rental/lease plans can be written with or without
maintenance and W|th other special features
tailored to your
needs.
'  Ifyou'reinter-

:¥ ested in more infor-
mation:on renting
printers orterminals
from Rental Elec-
tronics, call one of
our local rental -

centers today.

They're listed opposite.

" Ouron-linecomputers at
every location let us give

o you price and availability

S\,b‘fw information instantly, while-

you're still on the phone. In the meantime, check

some of. our featured rental offers below.

PI‘IIIIGI‘S aml nala Termmals

Here.is a samplmg of the prmters and data terminals
available from Rental Electronics. Call or write today
about your specific needs.

TI Model 820 Keyboard Send-
Receive Data Terminal/Printer -
Printer operates at 150 cpson 9 x 7
wire matrix-assembly printhead. Full L

ASCII Keyboard (ANSI-compatible) with ™

N-key roll over. Operates in Asynchronous, USASCII,
RS232C interfaces and is compatible with Bell 103, 113,
202 and 212 units. Selectable baud rates of 110 to 9600.

Hewlett-Packard 2621A/P Terminals
Enhanced 9 x 15 dot character cell, full
128-character ASClI.character set in 24
~ 80-character lines. Two pages of con-
tinuously scrolling memory. RS232C
and Bell 103A compatible. 110 to 9600
b baud. 2621/P includes bunlt-ln printer
- operating at 120 cps.

Tally T-2000 Hush-Tone Line Printer
Acoustically designed enclosure.
Operates at 125 (Model 2100) and 200
lines/minute (Model 2200) with standard
64 character USASCII. Line spacing
switch selectable, 6 or 8 per inch.

- ADDS Regent 200 Terminal 24 lines

x 80 characters, 25th “status” line shows
| operating mode. 128 character

R ASCIl. RS232C/CCIT V.24 communi-
@ cations interface operating- .
75 to 19.2 BPS, switch selectable.
Buffered transmission, auxmary ports.

Beehive Micro B 1A Terminal 128 ASCI|
character set; switch selectable scroli/
non-scroll mode; X-Y addressing;

24 x 80 display format; single key °
memory lock; fully-buffered communi-
cations to auxmary peripheral device.

Lear Siegler ADM-3A Data Entry Display
Terminal 12" diagonal, 24-line screen.

64 ASCII characters. Full or half duplex
operating modes, switch selectable,

; baud rates from 75 to 19,200. RS232C
interface, 20mA current loop. -

Rental Electronies, Inc.

An SMERICEL company

... a different breed.

CIRCLEGB8ONREADER cARD
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““The use of computers is multiply-
ing so fast across the U.S. among busi-
nesses of all sizes that there simply aren’t
enough skilled specialists to go around,”’
said a *79 annual nationwide survey of data
processing job/salary conditions conducted
by Fox-Morris Personnel Consultants,
Drexel Hill, Penn.

At the annual meeting of the Assn.
of Data Processing Services Organizations
(ADAPSO) last fall, a new member asked
ADAPSO executives, ‘‘What is ADAPSO
doing about recruiting? It’s our biggest
problem.’’ The Data Processing Manage-
ment Assn. (DPMA) in a recent (late 1979)
issue of its Compu-Fax newsletter for
executives said, ‘‘So far this year the de-
mand for data processing professionals has

The demand for dp
professionals in 1979 was up
21 over the year earlier.

risen over 21%.”’ It said programmers were
found to be highest in demand, climbing
41% in employers’ needs. Software and
systems programmers were second highest,
scoring a 35% growth in demand. Systems
analysts were close behind with a 29% rate
gain. The newsletter said data base man-
agers were 15% more in demand, scientific
programmers, 14.6% and computer science
graduates, 9%. It said management infor-
mation system directors were 8% more in
demand than the year before.

The Fox-Morris study showed other
high-demand specialists included telecom-
munications personnel (up 21.3% in late
’79 over ’78 demand), dp auditors (up
20%), and senior programmer analysts (up
18.2%).

Ideas as to what to do about all this
also are legion.

Paying bounty is a solution being
tried by many firms. This can take the form
of money, personal computers, trips and
other awards given to existing employees
who recruit new ones who last for a pre-
scribed amount of time.

Intel Corp., Mountain View, Calif.,
offers a sliding scale of $50 to $200 in bon-
uses or ‘‘bounties’’ to existing employees if
they refer a prospective employee who is
hired and shows up for work.

For a similar feat, Imperial Comput-
er Services, with data centers in both north-
ern and southern California, offers its
employees paid trips to Hawaii.

Informatics, Inc., offers $600 and
Microdata Corp. $500 for recruiting new
employees who stay six weeks. Companies
in New England reportedly are glvmg per-
sonal computers.

Tandem Computers, Inc., Cuperti-
no, has a form of bounty aimed at keeping
employees. It offers stock options and inno-
vative benefits, including a paid six-week
leave for all full-time employees after every

fourth year with the company.

And theﬁe are some firms that capi-
talize on reglqnal problems of others.
Northern Califognia’s Silicon Valley has a
partlcularly sevgre . recruitment problem
due, in part, toilhe high cost of housing
there. When San\Jose Magazme published
an article about jab- hummg in Silicon Val-
ley last spring, Mglbourne, Fla.-based Har-
ris Corp. boasted pa display ad, **Afford-
able living in an ocgan-front community at a
fraction of the cosgs of. ‘The Valley’.””

Firms in agas where high housing
costs are a problew,: particularly Califor-
nia’s Orange Cougt]y and Silicon Valley,
are moving or consnpermg movmg portions
of their operations to less:expensive areas.
Don Fuller, president of Microdata Corp.,
said he anticipates e)&pandlng staffs in other
areas, including Pueto Rico, rather than at
the firm’s Irvine, Calif., headquarters.
Dwight Mensinger, pres1dent of Imperial
Computer Services, sgys. he is considering
moving the developmint staff of his north-
ern California Data antef ‘to the Mojave
Desert. Cohabitation [Qf development peo-
ple and the data center’s operations person-
nel] is not necessary. i

And more firms gare, paymg attention
to employee retennon? A speaker at a
packed session on this subject at a San
Diego DPMA conference advised rotation of
assignments. He said the reason he hears
most for people changin ‘jobs is ‘I have
limited exposure. I'm rot: leammg any-
thing. I’m not going any’ here I’m doing
the same thing over and ver

Donald W. Cole, speakmg at the
ADAPSO conference, advoqated ‘manage-
ment by group commltmel‘t > as opposed
to self-commitment or co pany commit-
ment. He heads Organizatiop Development
Institute, Cleveland, a co snlting group
which helps companies to dp;just that.

They could be well orth the cost.
A survey of “‘individuals whp hold profes-
sional level positions in the e'oniputcr and
communications fields”’ dOl‘e :by Conec
Company, Inc., a Worcester Mass per-
sonnel search and placement ; showed
that *“12% are actively engageq i in ﬁndmg a
new job, 17% are inactively seekmg anew
job, and 51% would consider g new posi-
tion. Only 20% of the responde s indicated
they would not consider a nev:'tposmon

**The dp job market pictuge for both
the immediate and long-range| future is
unmistakably clear,’’ says Sanford L. Fox
of Fox-Morris. ‘‘Demand will continue to
escalate for both skilled and entry-fevel spe-
cialists and the talent supply will continue
scarce at all levels.’ i

A plaintive comment from the audl-
ence at the ADAPSO conference session on
recruitment and retention summed it up
another way. “‘I've gotten to thg _point
where I'll look at any resume of any 'person
who’s ever even heard of a computiir

TE MI

For Rent Now

Rental Electronics rents all kinds of
Amplifiers, Analyzers, Calibrators, Counters,
Couplers, Generators, Meters, Micro-
computer Development Systems, Modula-
tors, Oscillators, Oscilloscopes, Power
Supplies, Printers, Probes, Recorders,
Synthesizers, Terminals, Test Sets...

and much more.

‘Rental Electronics rents equipment
from ADDS, Ailtech, Associated Research,
Beehive, Biomation, Boonton, Brush,
Dana, Data |/0O, Digitec, Doric, Dranetz, Elgar,
Esterline-Angus, Fluke, GenRad, Halcyon,
Hewlett-Packard, Honeywell, Hughes, Intel,
Keithly, Krohn-Hite, Lambda, Lear
Siegler, Marconi, Monsanto, Narda, Nicolet,
Northeast, Power Design, Programmed
Power, Singer, Sorenson, Tally, Techni-Rite,
Tektronix, Tenney, Texas Instruments
Wavetek...and many more.

Rental Electronics, Inc. Rental Centers
In the U.S.: Anaheim, CA (714) 879-0561 e
Mountain View, CA (415) 968-8845 o
Northridge, CA (213) 993-7368 e Ft.
Lauderdale, FL (305) 771-3500 e Orlando,
FL (305) 351-3015 e Des Plaines, IL .

(812) 827-6670 ® Burlington, MA (617)
273-27700r(800) 225-1008  Gaithersburg,
MD (301) 948-0620 e Greensboro, NC
(800) 638-4040 ¢ Oakland, NJ (201)
337-3788 or (800) 452-9763  Rochester,
NY (800) 631-8920 e Cleveland, OH

(800) 323-8964 » Dallas, TX (214) 661-8082 @
Houston, TX (800) 492-9021 e Seattle,

WA (206) 641-6444 e In Canada: Vancouver,
BC (604) 278-8458 ¢ Rexdale, Ontario
(416) 675-7513 @ Montreal, Quebec (514)
337-5575.

Call one of our rental centers today
for immediate action. Or return this
coupon to Rental Electronics, Inc.,
19347 Londelius St., Northridge,
CA 91324.
[J Send me your Rental Catalog.
3 Send me your Equipment Sales
Catalog — | may be interested in
buying some of your “previously
owned" equipment.
3 I have an immediate need for the
following rental equipment:

Please have someone from your
nearest Inventory Center phone
me at

Name
Title
Company.
Address
Mail Stop
City.

State/Zip___
Phore.

Rental
Electronics, Inc

An DR ICENL company

... adifferent breed.
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NEWS IN PERSPECTIVE

COMPANIES

DG'S RISKY
MOVE WITH
THENOVA 4

The company tossed out a
small lure and caught a whale.

Data General’s fourth quarter earnings—
the first to show frost on the margins in DG’s
11-year courtship with Wall Street—
launched the company’s stock into a panic
dive and led to a series of late fall postmor-
tems in the office of J. Bradley Stroup, DG’s
director of investor relations.

With 1979 earnings of $49,814,000
(or $4.82 per share) on record sales of
$507,483,000, DG’s returns were hardly
embarrassing, but the company reported a
fourth quarter that gave Wall Street heart-
burn. DG’s first ‘‘down’’ quarter: earnings
of $13,361,000 on sales of $170,910,000,
compared to 1978 earnings of $14,312,000
on $134,574,000 sales.

The company did a public mea
culpa when it announced the figures in
October, as the stock dropped 10 points

overnight. It didn’t help that DG had all but
pleaded guilty to allowing controls to slip in
one of the most responsive segments of its
business, field service. In the process of
rapidly expanding service and support, said
Data General, the effects of a number of
decentralized decisions on hiring, training,
facility setup and parts stockpiling had
unexpectedly compounded.

In announcing 1979 results, DG had
also blamed competitive price cuts in
memories and disks, reduced investment in-
come with cash drawn for component and
parts stockpiles, and lower than expected
margins on new products, particularly the
Nova 4 and microproducts. A number of
leading investment analysts worried over
the figures and declared themselves dissat-
isfied with the explanations.

It was some time later that Stroup
began offering a more dynamic explanation
of DG’s 1979 profitability problem. Al-
though the field service problem had been
real and costly, he explained, DG profits had
been vulnerable because management had
already cut the-cushion by going into an
expansive realignment of production facili-
ties to hype production of the new Nova 4.

In fact, said Stroup, Data General

had actually cut production of the high-mar-
gin Eclipse in order to dedicate more manu-
facturing facilities to the new Novas—even
though that trimmed still further the slim

margins on the Novas.

Why? It was a calculated risk, ex-
plained Stroup. A marketing strategy that
sought to exploit a new opportunity among
oem customers who had been wed to the
smaller mini vendors. i

““It’s still not generally recognized
that some major changes are taking place in
this industry,”’ Stroup argued. ‘‘It’s be-
come a tiered industry.”’ On top, there are
DEC, HP, and DG—Dbig companies that com-
pete but really don’t take much business
from each other. The struggle among them,
he said, is for the newcomers and the cus-
tomers being lost by the smaller mini ven-
dors who fall ever farther behind in the race.

“The business was there and
we got a hell of a lot more of
it than we expected.”

In late 1978, according to the Stroup
Scriptures, many of the smaller mini ven-
dors—the second tier: Computer Automa-
tion, General Automation, SEL, ModComp,
Microdata—started to look very shaky.
Suddenly, there seemed to be perhaps $300
million worth of oem business up for grabs.

Yet, with the industry bearish, the
major vendors moved into 1979 cautiously.
With the February introduction of the Nova
4, the microdesigned upgrade on Nova 3,

A New |l

RCODE*

All Codes in One Package

The new Intermec Model 9300 Bar Code

Code 39°®
Codabar

Il Reader from Intermec

Intermec-Quality and Reliability
The 9300 will provide years of reliable

Reader lets you read allcommon bar codes
with speed and accuracy. Easily accessible
program switches let you select between
8 different codes.
Smallest On-Line Reader Available Today
The 9300 saves valuable work-
space. Overall reader size is only
9"x6"x1" Mount virtually any-
where on your existing equip-
ment or workstation. 55

86 DATAMATION

UPC

EAN

Code 11

20of5
Interleaved 2 of 5
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and virtually maintenance-free service,
thanks to the quality design and construc-
tion you've come to expect from Intermec.

Broad Interface Features

And, the 9300 is loadéed with interface
features. Dual RS-232-C asynchronous,
ASCII interface; full/half duplex, block.
transfer and more...the 9300 may be
attachedto an Intermec multiplexer,
allowing up to 16 readers
on one RS-232 port.

For prices and additional
information, contact:

L) [[TERMEC

THE BAR CODE EXPERTS

Interface Mechanisms, Inc.
PO. Box N

Lynnwood, WA 98036
Phone (206) 743-7036
TWX (910) 449-0870
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NEWS IN PERSPECTIVE

DG tossed out a small lure and caught a
whale. The business was there, ‘‘and we got
a hell of a lot more of it than we expected,”’
said Stroup.

Data General saw a unique oppor-
tunity, a limited window into a giant oem
market. ‘‘We felt these customers had to go
somewhere. They had to settle somewhere
for at least 12 months. And,”’ thought DG,
‘‘many would decide where depending on
where they could get the product shipped.”’
Data General saw the ‘‘window’’ between
June 1979 and June 1980. To take advan-
tage of it, Stroup said, management decided
to go into the risky process of disrupting
production plans, renegotiating chip orders,
even cutting Eclipse output, in order to
deliver Nova 4.

By May of 1979, Nova 4 delivery
was out to six months. In June, the decision
made, DG began to reassign production ca-
pacity. In July and August, mid-swing in
the change, came the semiconductor

. crunch, which painfully crimped output.
Nova 4 lead-time remained near six months
though the summer, sighed Stroup, and
only began to drop when the additional
production facilities hit stride in the early
fall. By November, Nova 4 delivery was
down to the standard 90 days—and Data
General had one very expensive net out for
that new business.

—VM,

PERSONAL COMPUTERS

CAPRICORN
FOLLOWS
COCONUT

Hewlett-Packard’s newest
personal computer shouldn’t
cause too many home
computer makers to lose sleep.

Hewlett-Packard announced its long-
awaited personal computer, Capricomn, Jan.
4, and the next day held its first public
showing in Las Vegas at the Consumer
Electronics Show. :

Described by the company as a
*‘professional personal computer,’’ Capri-
corn shouldn’t cause too many home com-
puter makers to lose sleep. HP places the
home at the bottom of its target market list,
projecting only 1% of the units sold will
wind up at home. The lion’s share (90%) of
the HP-85 (Capricorn’s official name) mar-
ket is the professional: 65% of projected
sales is expected to go to technical types,
with the remaining 25% going to business

HP'S MODEL HP-85, the company's
recently announced computer for

" “professionals,” was displayed early

this month at a consumer electronics
show in Las Vegas, Nev.

professionals.

If Capricorn’s major markets aren’t
in the consumer area, why show the ma-
chine at CES? A frequent CES attendee, and a
computer retailer himself, explained:
‘“‘Some may have figured out what Radio
Shack already knows: you get to meet a lot
of computer dealers at CES.”’

DE-MAZE YOUR
SOFTWARE

AN INTENSIVE 3-DAY SEMINAR

SOFTWARE PRINCIPLES
FOR MANAGEMENT

JOE FOX

H-P 3000
SeriesLILIIl users,
take a look at this!

There’s only one 55 ¢cps daisy wheel printer
that you can use with the Hewlett-Packard 3000
at 1200 baud. It's the AGILE A1.

There’s only one daisy wheel printer that
interfaces at all with the new H-P 3000 Series 33.
It's the AGILE A1.

The AGILE A1 handshakes with the H-P
ENQ/ACK protocol (enquiry/acknowledge),
offers hard-wired firmware, proportional
spacing and justified right margins.

- Plus, the AGILE A1 enhances LARC word
processing software.

You can find out more, today, here:

Call for information (213) 476-9747

== A==l
PSR ey
oM,

s NSTTELTE

P.0. BOX 49765, LOS ANGELES, CA.90049 (213) 476-9747

~AGILE

Thé AGILE CORPORATION
1050 Stewart Drive
Sunnyvale, Ca. 94086

L (408) 735-9904
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- Intmduging the Identification Network.

Data Collection, pure and simple.

From the moment your
employees entered the front gate
until they left for home, they’ve
always been on their own.

And no matter how dependable
they were it’s been almost impos-
sible to hold them accountable for
their actions and their whereabouts.

Accounting for the heretofore

‘unaccountable.
The Identification Network

| from Rusco Electronics gives you

| accountability for people and facil-
ities that you never thought possible.
It monitors and reports employee

] whereabouts and actions. And gives
you an accurate, immediate record
of who, what, where, and when.

Now basicdata entry is available

anywhere. For instance, you can

control the locking and unlocking

of doors on a pre-programmed

time schedule.

| - Parking lot entrances and exits
can be tied into the Identification

| Network. So you can always find out

( if an employee is on the premises

You can account for the use of

( the copying , machine and

many copies each employee makes.

You can create an electronic
time and attendance log of your
employees ins-and-outs for auto-
matic payroll processing.

You can even restrict after
hours elevator use. For certain key
people and certain floors.

Those are just a few examples.

“How the Identification Network

works.

Each of your employees gets an
Identification Network EntryCard™
with a personalized code. Each room
or piece of equipment that requires
accountability has a single, compact
CARDENTRY™ reader.

You simply tell the Identification
Network which employees are
allowed into each room and which
employees are authorized to use
each piece of equipment.

If someone attempts to enter
a room or use a piece of equipment
that’s off limits to them, the door

CIRCLE 74 ONREADER CARD

or the machinery will not work.

" And a central printer imme-
diately tells your security people
that an attempted unauthorized .
entry has occurred, where it occurred,
and when.

-It’s that easy to account for
(and control) unauthorized access
and activities. And that easy to
save money.

The most important control of all.

That, of course, is the ability
to control losses.

The simple fact is, if you can
account for detailed activities in
areas where you lose money due
to theft and misuse of materials,
machinery and information, you can
cut those losses dramatically.

That’s exactly what the
Identification Network does. It saves
a lot of money. In a lot of places.

Call or Write: Rusco Electronics
Systems, 1840 Victory Blvd., Glen-
dale, CA 91201, 1-800-528-6050, ext.

p 691. In Arizona, 1-602-
955-9714, ext. 691.
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RES Lo
SYSTEMS

A DIVISION OF AT@®
We give you controlling interest.
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Basically, Capricorn is an integrat-
ed system including processor and memory,
data cartridge tape transport, thermal print-
er, 5-inch crt display, and typewriter-style
keyboard, all packaged in a low-profile
desktop enclosure. System software, in-
cluding the BASIC interpreter, is in ROM. As
functions are needed, say disk operating
system functions to support a planned

adding pos functions doesn’t reduce user
RAM (the machine can be had with 16KB or
32kB of RAM). The basic 16kB Capricorn
carries a $3,250 price tag.

floppy disk subsystem, additional ROM’s.
can be added. This approach means that

H

!
|

i
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Capricorn comes from Hp’s Corval-
lis, Ore., Division, which evolved from the
old Cupertino-based Advanced Products
Div. APD made its first big splash in 1972
when it announced the first highly sophisti-
cated scientific pocket calculator, the

Corvallis facility is indeed a
personal computer company.

HP-35. About two years after the 35, APD
again caused a stir with the introduction of
the first fully programmable handheld
calculator, the HP-65. Until 1975, APD

.4

It takes versatility, the ability to
handle a range of applications as
diverse as interactive timeshar-
ing, communications, and X-Y
plotting.
It takes printing of exceptional
quality so that documents look
as though they had been pro-
duced on the world’s finest
word processor.
It takes a microprocessor for
power.
It takes multiple character sets
—the standard ASCII,
plus optional EBCD,
Correspondence, even
APL.
It takes ease of operation,
a typewriter keyboard, a sepa-
rate numeric keyboard, com-
.plete forms control, a buffer
memory, switch-selectable line
speeds from 10 to 45 characters
a second, interchangeable type
faces. And other features for
specific needs.

TheAJ 832.

J

atdoes it
take to

make a
classic terminal?

Sui:h a terminal would be classic.
There is one. The AJ 832. Call
your niearest AJ regional office:
San Jose (408) 946-2900; Chi-
cago (312) 671-7155; Hackensack
(201) 488-2525. Or write Ander-
son Jacobson, Inc., 521 Charcot
Avlég'xue, San Jose, California

\

i

e ‘NDERSDN
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maintained a handheld orientation. Then
the division branched out into small desktop
units, such as the model 97 (announced in
March 1976). In August of that year, APD
relocated to its new home in Oregon;
company policy dictated a name change to
identify with the new location, and ‘‘Cor-
vallis Division’’ replaced the APDdesigna-
tions.

Before the move, planners already
had defined two new products, code named
Coconut and Capricorn, explains Dick
Moore, the general manager. Coconut bore
fruit last July 16, with the introduction of
the HP-41C, a handheld, programmable

“calculator with alphanumeric LCD readout,

continuous memory, a software-redefinable
keyboard, and provision for attachment of
peripherals and additional memory. Essen-
tially, Coconut is the pocket-sized proces-
sor for a very small computer system.

A visitor to the Corvallis facility

leaves convinced that this is indeed a per-

sonal computer company. ‘‘Corvallis Divi-
sion builds personal computing devices,’’
proclaims one sign. On the second floor,
there’s a ‘‘Personal Computing Kiosk,”’
consisting of several magazine racks hold-
ing personal computing magazines, along
with mainstream technical publications that
also cover personal and microcomputing.
Out in the manufacturing area, numerous
photocopies of Capricorn'the Zodiac goat
have been taped up. And at least one desk is
adorned with a pink football pennant root-
ing for Coconut.

Most of Capricorn is manufactured
in house. HP has a large semiconductor fab-
rication line in the Corvallis plant, and there
is room in the building to double the space
for semiconductor manufacture. Some
semiconductors may come from other HP
divisions, and memory chips are standard
parts bought from outside suppliers. At this
point, Coconut takes much of the Corvallis
plant’s semiconductor capacity, according
to Ed Shideler, the division’s components
manager. By fall of last year, about 15,000
Coconuts had been made; today the figure
may have passed the 20,000 mark. All of
the chips and LcDs used in Coconut are
made in-house. Capricorn requires about
half a dozen proprietary chips, which are
also made in-house. In comparison to the
Coconut project’s requirements, Capricorn
takes little capacity. Shideler says doubling
requirements over projections won’t over-
tax his operation.

The division’s software and hard-
ware designers, knowing Capricorn will go
to many. computer-naive users, want their
machine to be both friendly and immediate-
ly usable. About a dozen applications pack-
ages are available, with several others due
by midyear. In addition to applications
packages for text editing, general statistics,
regression analysis, circuit analyéjs, linear
programming and games, there’s a comput-
er-assisted instruction package to teach a
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With the addition of electrostat-
ics, CalComp has the broadest
line of plotters available from any
vendor. Whatever your applica- -
tion demands — flatbed,“beltbed,
continuous roll, computer output
to microfilm or electrostatic —
CalComp has a solution. And our
sales representatives, graphics consultants
with years of experience, will make sure
it's the correct solution.

For plot previewing at an affordable
price, our sales representative will introduce
you to the new: electrostatic prmter/plotters They're
ideal for mapping, plot previewing, business charts and
graphs and a host of other applications. And they func-
tion as a fast line printer as well.

Our representatives can help you select from a
printer/plotter famlly that offers seven models, paper
widths of 11" and 22" and plotting resolutions of 100
and 200 dots per inch. Plus, theres a wide range of
operational and application software available.:

When your plotter application requires a high
degree of resolution or larger plots, our graphics
professionals will still have the answer. Take our. com-
pact 1012 desk-top plotters for starters. You get crisp,
clean 8)%" x 11"or 11" x 17" size plots and the con-
venience of Z-fold paper i

flatbed plotters — the 7000 System — hterally draw away -

For blgger ]obs there are
six other precision drum plotters
to choose from.. Includmg the
industry's largest, our new 1065,

' with an extra-wide 72" drum that
plotsat 30ips.

~_For the best of hlgh end per--
formance there’s our 960 belt-
bed plotter. It delivers big 33"x

60" vertical plots. And nobody
. handles computer graphics ona.
" grander scale. Our top-of- the-hne

AR
:
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from the competition with a 43" x 59" plotting surface.
You also get a reliability guaranty you'd only. expec ‘
from the graphics leader. All CalComp plotters are
covered by our unique one year warranty on parts and
labor. And our graphics consultants are backed by 22
systems analysts and over 100 service representatlves
in 35 cities — the most extensive service and support
network in the plotterindustry. =@~
~ So, if you're looking for a solution to your graphlc
needs,icall us today. We've got all the right answers

CHBEED!

California Computer Products, Inc.
2411 West La Palma, Anaheim, California 92801,
Tel: (714) 821- 2011 TWX 910 591 1154 i

Sales and Service Offices: Tempe AZ: (602) 894 9468 Orange, CA: (714) 639-:3690, (213) 430-2104. Santa Clara, CA: (408) 249- 0936 Englewood Cco: (303 770 1950 Norcross, GA
(404) 448-4522° Rosemont; IL: (312):696-:1770. Shawnee Mission, KS: (913)-362-0707. Waltham, MA: (617) 890- 0834, Rockville, MD/Federal ‘Accounts' Manager: (301) 770:1464. i
Southfield, MI: (313) 569-323. Bloomington; MN: (612):854-3448. S1. Louis, MO: (314) 968:4637, ‘Union; NJ: (201) 6867100 Fairport, NY: (716) 223-3820, Cleveland; OH: (216) 362 7280
Dayton, OH: (513) 276-5247. Tulsa, OK: (918):663-7392, Portland; OR: (503) 241-0974, Wayne, PA: (215) 688-3405. Pittsburgh: PA: (412):922:3430; Dallas, TX: (214) 661:2326
Houston; TX: (713) 776-3276. Bellevue WA (206) 747 9321 F'onmernatlonalsa!es contact CalComp International; tel: {714) 821-2011 or write 2411WestLa Palma Anahexm CA 928
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NEWS IN PERSPECTIVE

novice how to program Capricorn in BASIC.
Capricorn’s BASIC is powerful, with 146
total commands, 42 predefined functions
and unlimited string lengths. Floating point
numbers can have 12 significant digits, and
exponents ranging from -499 to +499; there
also are short floating point and integer data
types with five-digit accuracy. Editing is
friendly, with keys for INSERT, DELETE, and
REPLACE. Commonly used commands can
be invoked with"a single keystroke. TRACE
and STEP commands aid in debugging.

Capricorn, which also functions asa
desktop calculator, can execute statements
in immediate mode. Like the HP-300
(Amigo) and the 250, Capricorn has user-
definable function keys with legends dis-
played on the crt screen. Press the KEY
LABEL key, and the bottom lines of the 16
line by 32 character crt shows the functions
associated with each of the four function
keys under the screen (the function keys can
be shifted, providing eight user-defined
functions).

The crt display has independent
alphanumeric and graphics memories. The
alpha memory holds up to 64 lines; users
can scroll in either direction. In graphics
mode, the 85 has a 256 by 192 resolution.
The integral thermal printer prints
alphanumerics bidirectionally at two lines
per second; graphics output is unidirection-
al. Again, to make things easy for the user,
a COPY key is provided to produce hard copy
from the screen.

Data cartridges for the 85 can con-
tain up to 210KkB of data or 195kB of pro-
grams. Up to 42 named files can be stored in
a cartridge; to speed access, Capricorn
maintains a partial file directory in memory.

—Bill Musgrave

SERVICES

DESA: A
SINGLE
SOURCE

Four data entry firms combine
their resources to aim at large
jobs.

Four data entry service companies this
month combined their resources to form a
national joint venture company called DESA
(Data Entry Services of America). Its
founder, Richard C. Thompson, said it is
the first such organization in the computer
industry and represents ‘‘long overdue

recognition of the need for such a re- .

source.”’

The four companies, which will
continue to operate as independent con-
cerns, are: Dataco Inc. of Morrisville, Pa.,
Data Systems Inc. in Minneapolis, Infor-
mation Control Inc. in Kansas City, and
Atlanta-based Input Services Inc. Through
DESA, these companies can offer clients ser-
vices based on a total capacity of nine OCR
systems and 12 key-to-disk systems at
seven metropolitan area locations (Atlanta,
Dayton, Detroit, Kansas City, Minnea-
polis, Philadelphia, and New York). More
than 750 key-to-disk operators and OCR typ-
ists are employed by the DESA companies.

Thompson said the organization in-
tends to open branches in Texas and on the
West Coast within six months to a year by

X
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“Not that one, lady—that’s our store detective.”

© DATAMATION

adding companies to the joint venture or by
having existing members expand their
operations to these areas.

Thompson, a former vice president
of Scan-Data Corp. who now is associated
with Dataco, is the president of DESA whose
headquarters are in Plymouth Meeting, Pa.
He said demands for outside data entry ser-
vices have been increasing every year, par-

ticularly by large computer users who up to

now have relied on large numbers of small
companies to get a job done. ‘‘With DESA,”’
he said, ‘the customer will now have a sin-
gle interface, a single contract governing
price, turnaround, accuracy—all the things
that go into a service agreement. We are
eliminating the need for the client to form a
consortium of companies, and we are guar-
anteeing a consistent product.’’

Besides, outside service companies
can offer customers significant cost sav-

ings, he said. DESA believes a customer’

doing his own data entry might be paying as
high as $10 an hour per operator. Qutside
services, he said, average $6 an hour with a
profit margin built in.

The four companies in the new orga-
nization use a ‘‘type and scan’’ method of
data entry, with the typing being done on a
piecemeal basis by typists who work at
home, and scanning being done at the ser-
vice bureau. He said nearly 70% of the 750
persons employed by the four companies
work at home.

Although the organization was start-
ed Jan. 10, the member firms began seeing
the benefits of a confederation as early as
last December, when Information Control,

Inc., in Kansas City, found that it was doing .

data entry services for a firm in Dayton,

where Dataco has a service center, and was -
able to refer additional business to the Day- |
ton operation. Data Systems, Inc., in Min- -
neapolis, which had a large job with a -
Minneapolis mail order house, was negoti- !

ating to subcontract some of the work to
other members.

Although industry statistics are hard .

to come by, Thompson said some sources
estimate major metropolitan areas like
Philadelphia, Los Angeles, and Chicago
generally support 10 to 25 local data entry
service companies. Even in medium-sized
areas like Minneapolis or Atlanta, six to 10
such companies can be found. Few have the
facilities to handle large contracts or con-
tracts which require service in several loca-
tions. Thus, said Thompson, DESA with its
multilocation presence, is unique. .
Who will use DESA? Four fields
stand out: the auto industry, legal service
firms, direct mail organizations, and insur-
ance companies. These fields have the
greatest demand for dataentry, and often re-
quire multilocation services. ‘‘Our empha-
sis is on the very large volume opportunities
and the ability to address those opportuni-

ties,”” Thompson said. )
—Josh Martin
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~ Nixdorf

With a Nixdorf 600 Series Distributed Data
Processing System, you save two important ways:
on what your central computer no longer has to do,
and on what your distributed system can now do—
easier, more efficiently, and at less cost.

Most large mainframe computers tie themselves

- up in knots trying to service. muIt|pIe remote users.
They simply weren't designed for it. Reliable, proven,
and easy-to-use Nixdorf DDP systems relieve main-
frames of the need to execute unique remote user
programs, maintain remote user data, and handle
mquwy/response communications. Data trans-
mission and central computer costs are reduced, and
your mainframe is freed up to do what it does best—
process large volumes of data. :

Where you really save is at the remote site. With a
Nixdorf 600 system that is so easy to understand and
operate, you won't have to hire expensive personnel to
run it. And with multi-purpose distributed software

Distributed Processing:
‘Suddenly you save.

that supports local batch processing, ‘remote batch
and interactive communications, word processing,
data entry, and data base management. Quickly, your
field managers will be able to store, process and
retrieve the data they need to make better decisions—
while you retain critical central control over your DP
functions.

Put cost-effective Nixdorf computer power
where you need it most—at your fingertips, on the job.

Contact Nixdorf. We've been making systems for
distributed applications for over a quarter of a century,
and we back up more than 60,000 worldwide installa-
tions with a support network that numbers some 9,200
persons, 1,400 of them in 120 North American cities. A
call to Nixdorf now could save you plenty later. Call

toll-free (800) 225-1979 or write: Nixdorf Computer Cor-

poration, DDP Marketing, 168 Middlesex Turnpike,
Burlington, MA 01803.
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The flrst smart tetminal that

more intelligent than it looks.

Zentec, the leader in custom-designed in-
telligent CRT terminals, now introduces
Zephyr™, their first smart terminal. It's
microprocessor-based. Compatible with to-
day’s most popular smart terminals, includ-
ing the Lear Siegler ADM-31™. And provides
a full range of intelligent features. Like two
1920 character pages of video display. Full
cursor addressability. Full editing. And pro-
tected forms mode. All standard, of course.

It's a breeze to use, too. The stepped,
typewriter-style keyboard offers you all the
goodies. Like a full numeric keypad and 16
programmable function keys. All gentle to
the touch. And the high resolution, non-glare
.video display, already easy on the eyes, of-
fers you a full range of video enhancements.
Like blinking. Dimming. Underlining. And re-
verse video. There’s even a 25th status line
that tells you what’s happening, as it's hap-
pening. Plus you can transmit data in either
character or block mode, maximizing your
host processing time:

= ZeNTEC

... the last word in intelligent terminals.
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Best of all, with Zephyr, MTBF is no Ionger a
four letter word. Like every Zentec terminal,
each Zephyr is stress tested throughout
each phase of the manufacturing process.
“Then burned in. Tested. And tested again.
So that Zephyr offers you the best MTBF
rate in the business. That meéans less
dead-on-arrivals. Fewer premature failures.’
More reliability. . . from power-up to payout.

Like a closer look? Just write to Paul LaVoie,
Vice President of Marketing, Zentec Corpo-
ration, 2400 Walsh Avenue, Santa Clara,
CA 95050. Or call him at (408) 246-7662.
You'll see that for price, performance and
delivery Zephyr is really an intelligent
buy. But then, what else would you expect
from Zentec. . .the last word in intelligent
terminals.

Distributor inquiries are now
being invited.
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Minutes ago these bills were in the computer.

Mindtes from now they Nl be in the mail.

The Pitney-Bowes high-speed Computer Output Mailing
System takes over where your computer leaves off. It per-
forms an entire range of forms-processing, inserting and
mailing steps in one non-stop sequence, completely elimi-
nating the stop-and-go pace that has previously hampered
computer-to-mail operations. o
~ You simply thread your continuous forms web into one
end of the system, press a start button and get ready-to-
mail envelopes at the other end. Bursting, folding, trimming,
slitting and imprinting operations are all performed at web-
fast speeds without a single manual interruption. -
Systems. can be custom-assembled to meet virtually

any application. They can be equipped with multiple insert-

ing stations, ‘electronic scanning, document verification,
group feeding and selective collating. And thanks to the
postal service presort discount and the system's zip code
sorting options, you can save 2¢ on every invoice or state-

- ment you mail first class. In short, everything you need to

add real zip to transactional mailings.

For complete facts and figures, write to Pitney Bowes,
2146 Pacific Street, Stamford, CT 06904. Or consult your
local yellow pages. Over 600 sales and service points
throughout the U.S. and Canada. Postage Meters, Mailing
Systems, Copiers, Labeling and Price Marking Systems.

5= Pitney Bowes
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- Discover

'

~ the most organized (and inexpensive) way to keep up
with what’s new in computer techniques and management-—

~ The Library of |
Computer and Information Sciences

" %%gﬁsﬂﬂﬁ

| The Dicbold Group

AT

Algorithms +

flata
Structures=
Programs

62748. MINICOMPUTER SYSTEMS: Organiza-
tion, Programming, and Applications. Eckhouse and
Morris. ’ o $21.9
49600. THE FUTURE WITH MICROELEC-
TRONICS. Barron and Curnow. How future devel-
opments will transform society from the fac(ory to
the home. : _$17.50
49360. FUNDAMENTALS OF COMPUTER AL-
GORITHMS. Horowitz and Sahni. Elementary data
structures, divide-and-conquer method, the greed
method, and more.. ,§l9.9§
55353. INFORMATION RETRIEVAL SYSTEMS:
Characteristics, Testing, and Evaluation. F. Wilfred
Lancaster. : S $19.95
51955. A GUIDE TO THE SUCCESSFUL MAN-
AGEMENT OF COMPUTER PROJECTS. Ha-
mish Donaldson. : $2495
62620. MICROCOMPUTER HANDBOOK.
Charles J. Sippl. Detailed reference to the technolo-
gy and applications of microprocessors. . . $19.95
79167. SOFTWARE RELIABILITY GUIDEBOOK.
Robert L. Glass. Spells out all the technological and
management techniques. : _ $1895
79155. SOFTWARE INTERPRETERS FOR MI-
CROCOMPUTERS. Thomas C. Mcintire. “$18.95
59920. MANAGEMENT: Tasks, Responsjbilities,
Practices. Peter F. Drucker. The skills a good execu-
tive needs to stay effective in modern manage-
ment. ’ $17€50
81845. SYSTEM/370 JOB CONTROL LAN-
GUAGE. Gary DeWard Brown. Includes descriptions
of hardware devices and access methods and refer-
ence to many useful JCL features. Softcover.$12.50
42303. A DISCIPLINE OF PROGRAMMING.
Edsger W. Dijkstra. New programming tools to solve
problems from the everyday to the complex. $20.95
39890-2. COMPUTER DATA-BASE ORGANIZA-
TION. James Martin. An invaluable planning tool
having over 200 diagrams. Counts as 2 of your 3
books.

32268. ADVANCED ANS COBOL WITH STRUC-
TURED PROGRAMMING. Gary D. Brown. Sim-
plified approach will help you expand your workin;
resources. ) ’ $l9.9§
32485. ALGORITHMS + DATA STRUCTURES
= PROGRAMS. Niklaus Wirth. A classic work on
structured programming. $20.95
41785. DEBUGGING SYSTEM 360/370 PRO-
GRAMS USING OS AND VS STORAGE DUMPS.
D. H. Rindfleisch. With illustrations, examlples,
sample dumps. $19.95

Take Any 3 Books
(values to S68.85)

for Just $1.00 Each

If you join now for a trial period and
agree to take 3 more books - at handsome
discounts - over the next 12 months.

. (Publishers’ Prices shown)

39737-2. COMPACT NUMERICAL METHODS
FOR COMPUTERS. J.C. Nash. Hundreds of ways
to solve mathematical problems on small com-
puters. Counts as 2 of your 3 books. $29.95

82730-2. TELECOMMUNICATIONS AND THE
COMPUTER. James Martin. Counts as 2 of your 3
books. o S $29.50

53795. HOW TO MANAGE STRUCTURED PRO-

“GRAMMING. Edward Yourdon. Offers a detailed

step-by-step presentation of just what programmer
productivity techniques (PPT) can do for the DP
manager. ) $21.50
52900. HIGH LEVEL COBOL PROGRAMMING.
Gerald M. Weinberg et al. Introduces “sheltered
programming” _cpnceFls,‘ stresses modular design
and maintainability of code. $21.95
39858. COMPUTER ARITHMETIC: Principles,
Architecture, and Design. Kai Hwang. 422 gaFes,
with over 230 illustrations. 21.95
79150-2. SOFTWARE ENGINEERING. Jensen &
Tonies. All phases, with emphasis on real applica-
tions in industry. Counts as 2 of your 3 books.

40065-2. COMPUTER STORAGE SYSTEMS
AND TECHNOLOGY. Richard Matick. A thorough
examination of available storage devices. Counts as
2 of your 3 books. $29.95

35450-2. AUTOMATIC DATA PROCESSING
HANDBOOK. The Diebold Group. Auxiliary mem-
ory, peripherals, systems design, consultant services,
software packages. Counts as 2 of your 3 books.%4 o5
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COMPUTER
DATA-BASE
. ORGANIZATION

AR MORTIH

50551. GRANTS: How to Find Out About Them and
What to Do Next. Virginia P. White. $1950

55328. INFORMATION SYSTEMS: Theory and
Practice. John G. Burch, Jr. et al. Basic reference to
the fundamentals of the “information revolution.”
Covers everything from systems development to
data structures. .

45380. THE ENTREPRENEUR’S MANUAL:
Business Start-Ups, Spin-Offs, and Innovative Man-
agement. Richard M. ite, Jr. . .. 81695
40010. COMPUTER POWER FOR THE SMALL
BUSINESS. Sipp! and Dahl. A complete guide to
micro and mini computers, ' $1595

54450. THE IBM 5100 PORTABLE COMPUTER:

. A Comprehensive Guide for Users and Programmers,

Harry Katzan, Jr. Includes BASIC and APL -pro-
grams for payroll/inventory control applicatiglngsbs

70093. PRIMER FOR SMALL SYSTEMS MAN-
AGEMENT. Grady M. Easley. $18.95

EXTRAORDINARY—
VALUE!

44900-3. THE ENCY-
CLOPEDIA OF COM-
PUTER SCIENCE.
Monumental 1550-page
volume covers topics
ranging from theory
and applications to pro-
gramming and. Boolean
algebra. Counts as 3 of

* your 3 books. $60.00

If the reply card has been removed, please write to
The Library of Computer and Information Sciences
Dept 7-ABZ, Riverside, N.J. 08370
to obtain membership information and
application.
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The AMtext 100 gives you the best
of both processing worlds.

The AMtext 100 system makes it
easy to do word processing and data
processing. Simultaneously.

In fact, in a recent survey con-
ducted by Datapro, the AMtext 100
was rated the number one shared
resource system—for the second
year in a row.

The best of word processing.

Our unique Type-Rite software
package makes any word process-
ing job easy. You can use it to type
and edit text, create forms and move
columns at the push of a button:
And the AMtext 100 can handle up
to four systems disks. So you can
store up to 320 million characters.

You also have a choice of high-
quality character and line printers,
ranging in speed from 55 characters
per second to 600 lines per minute.
The best of data processing.

We make data processing easy,
too. Our Account-Rite package can
handle general ledger, accounts
payable and receivable, and payroll.

And it produces management
reports to your exact specifications.
All records are kept confidential,
because you setup your own special
access codes. :

Most important, you can do word
and data processing simultaneously,
because the AMtext 100 is a true

shared resource system. Many
different applications can be pro-
cessed simultaneously from multiple
independent work stations.
A system you can depend on.
AMtext systems are easy to
learn and easy to operate. We pro-
vide thorough operator training.

And they're backed by locally-
based support and service.

For more information, write to:
AM Jacquard Systems, 1639 11th
Street, Santa Monica, CA 90404.
Or call toll-free (800) 631-8134,
except in Alaska and Hawaii. From
New Jersey, call (201) 887-8000,
extension 777.

This ad was entirely composed on the Comp/Set system.

Comp/Set, Jacquard and Jacquard Systems are registered trademarks, and
Account-Rite, AMtext, The Informationists and Type-Rite are trademarks of
©1979 AM International, Inc.

AM International, Inc.
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“Here are four reasons why we
switched to NCR,” says Dale A. Dooley
of the Iowa Transfer System

DOOLEY

The lowa Transfer System
is the first electronic funds
transfer system to operate
statewide. Over 85 per-
cent of the commercial
banks in lowa are support-
ing members. We recently
installed an NCR 8450 as
the central element — the
switch — in our network.

- NCR's SCHULTE;
It'sthe elementthat -
makes the remote connec-
tions, so that every termi-
nal has access to every
bank on the network. All
across the state of lowa.

DOOLEY:

Our first reason for going:
to NCR is monetary. With
NCR, our costs are sub-
stantially lower than under
our previous arrangement.

NCR's SCHULTE:

And at least a bit lower than the other alternatives you

explared.
DOOLEY:

Then there is the support we received from NCR and
from you, Jim. And NCR's known commitment to EFT.

NCR’s SCHULTE:

NCR representatives are speclalized. All the people in
my group work exclusively with financial institutions,
So we are in tune with current financial trends. Other

Dale A. Doeley (left) is executive director of lowa Transfer System,
Inc., in Des Moines. Jim Schuite is NCR district manager,

NCR representa’uves have
paraliel specialties so they
can be more responsive to
the problems peculiar to
their industries. It'sa
concept that is working
well for us.

DOOLEY:

The third reason is soft
ware. Only NCR could pro-
vide the switch software
we needed when we had to
have it,

NCR's SCHULTE:

Not only did we meet the
deadline, but the transition
to our system was very
smooth.

DOOLEY:

Finally, our decision was
influenced by the depend-
able performance of the
other NCR systems

within the network. And we
have had the same experi-

ence with this systam, Our uptime level has been very

high — a critical consideration when you're talking

about a network switch.

In the NCR office nearast you, there is an account
manager like Jim Schulte who speclalizes In your
industry and knows NCR systems. Learn how an NCR
system ¢an help you, Phone him at the local office. Or
write to EDP Systems. NCR Corporation, Box 606,
Dayton, Ohio 45401,

N/CIR

Complete Computer Systems
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~ Why our MARKLINK Termina

“I don’t know what you guys see in these computers...”




is how touse RCS best.

A‘s a Data Processing manager,
you've probably thought of
Remote Computing Services
(RCS) only in terms of functional
applications such as financial
analysis, problem solving and
analytical forecasting.

But, now there’s a computer
services company that has
expanded the scope and flexibility
of RCS so that it can be of greater
use to you.

The company is General
Electric Information Services
Company. And the reason we
now can offer you this increased
range of data processing capabili-
ties is our new intelligent termi-
nal, the MARKLINK Terminal. And
MARK 11I® DDP. A fully integrated
distributed data processing sys-
tem from one supplier—General
Electric Information Services
Company.

Our intelligent terminal
is a better means
to more ends

What makes our MARKLINK Ter-
minal so smart? Incredible versa-
tility. In fact, it gives you local
processing, distributed process-
ing and timesharing capabilities,
for either interactive or batch
processing. Even more remark-
ably, you can use all of these
capabilities simultaneously.

The more it does, the more
you can do

By doing more, the MARKLINK
Terminal opens up to you a whole
world of computing possibilities.
Local Processing. As a mini-
computer, the MARKLINK Termi-
nal is ideally suited for local data
entry, editing and storage. So,
offices and factories can use it for
everyday jobs such as local finan-
cial'accounting, inventory control
and order entry—without the
expense of always being on-line
to a large host computer.
Transaction Processing. The
MARKLINK Terminal, accessing

the host computers of General
Electric Information Services
Company, gives you the transac-
tion power you need for large
centralized data bases like master
inventory files, consumer credit
histories or international reserva-
tions information that must be
continually accessed from multi-
ple locations. And it does it more
economically than simple time-
sharing.

Interactive Timesharing. The
MARKLINK Terminal gives you
direct access to our MARK 111
Service command system or our
IBM compatible MARK 3000 Ser-
vice. So, you can talk directly to
the host computer for ad hoc
reporting, program development
and control of production runs.

Remote-Batch Processing. For
scheduled daytime or overnight
and weekend jobs like payroll and
invoicing, large volumes of data
can be captured and edited on the
MARKLINK Terminal to be pro-
cessed by our host computer on
a delayed basis.

You even get more options

-Another reason the MARKLINK

Terminal is a better choice is the
additional options it gives you.
Like access to our extensive soft-
ware library, including more than
1800 different programs covering
key industry areas. You also get
access to both Honeywell and
IBM equipment, whichever best
suits your needs. And the flex-
ibility of both CRT and print
capability. :

Yet for more, you pay less

Your MARKLINK Terminal is
linked to GEISCO’s host com-
puters by a single, synchronous .
2400 baud communications line.
This gives you high speed com-
munications and flexibility at a
low cost.- Though you pay for
only one line, its multi-stream
capabilities can do transaction
processing, timesharing, batch

transfer—all at the same time.

The team behind the
terminal

When you build your distributed
processing around the MARKLINK
Terminal, you get more than
state-of-the-art hardware and
software. You also get state-of-
the-art services. Like a customer
service desk that you can call 24
hours a day, 7 days a week. Like
the attention of our technical sup-
port staff. And a training program
that will give your people the doc-
umentation and expertise they
need to get the most out of our
services. -

Who we are

We’re General Electric Informa-
tion Services Company. One of
the world’s leading companies in
remote computing services.

We help make business more
effective, more efficient and more
profitable for our customers, over
5000 of them around the world.

If you'd like to know more
about our MARKLINK Terminal,

please send us the coupon below.

General Electric
Information Service
is how to use
computers best.

| General Electric D 180
| Information Services

[ Company

| 401 N. Washington Street

| Rockville, Maryland 20850

| Dept. MC

| Please send me more information on using
| the MARKLINK Terminal.

0 Please send me your booklet.
I 0O Please have your representative call.

| Name.
| Title

| Street
I City-

I Company.

State. Zip.

| Typeof business.

| Do you have a specific application in mind?
| If so, please specify.

—

GENERAL @D ELECTRIC
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..and now Trilogs
impact printer/plotter
does, t00. coLorrLoT 100, the worid's

first multicolor printer/plotter, gives you super-quality
full-color printouts on plain paper! Trilog has selected the
industry's standard for reliability — the Printronix P-300 —
and enhanced it with our own proprietary multicolor ribbon
and bi-directional drive system. The result: you get
high-resolution 100 x 100 dot matrix images in brilliant
color for the breakthrough low price of only $9980. See
for yourself — write or call today for your own
COLORPLOT 100 sample packet. -

TRILOG, 16750 Hale Avenue, Irvine, CA 92714
(714) 549-4079.

TRILOG [ i
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Our new DS99
business systems
deliver four times
the data storage
youd expect for the
price. In short order.

Here’s some very good news. Our
powerful new business computer
systems, the DS990 Models 1 and 2,
are affordable. For example, the
Model 1 starts at under $10,000%,

Here’s even better news. You
don’t have to wait for them. Our re-
cent manufacturing expansion now
allows normal delivery within
30 days.

Now for the best news. We
packed our new systems with double-
sided, double-density diskettes that

n th

~of many comparably priced single-

€

Four for the
ice of one.

double.

sided, single-density diskette systems.

Since these small systems are
compatible with our full line of larger
DS990 computers, they'll provide ef-
ficient data management today and
easily expand to meet your needs
tomorrow.

You can order either system
complete with TT’s multi-tasking
TX5 Operating System and BASIC
or FORTRAN. Pascal programs
developed on larger DS990 systems
will also run under TX5. In addition,
the Model 1 features TPL, the
easy-to-use forms generation and
data entry software package of our
Series 700 Distributed Processing
Systems.

Like every TI computer pro-

duct, these new systems are backed
*U.S. Domestic prices

dwide network of highly

‘trained service specialists.

Now you can solve your prob-
lems reliably and efficiently using
small business computers

Xl OLYMPIC
CRIENE | from Texas Instruments
s° | —the company appointed
M the official computer and
1 calculator company of the

1980 Olympic Winter Games.

For more information about
our money-saving DS990 business
systems, contact your nearest
TI sales office or write: Texas
Instruments Incorporated, P. O.
Box 1444, M/S 7784, Houston,

Texas 77001. In Europe o
write: Boite Postale 5, [7
06270 Villeneuve-

Loubet, France.
TEXAS INSTRUMENTS

INCORPORATED
Copyright © 1979, Texas Instruments Incorporated

" TEXAS INSTRUMENTS

We put computing within everyone’s reach.
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Dear Ma:

With Racal-Vadic’s VA3434
acoustic coupler, every telephone
becomes a 1200 bps full duplex

data link.

: Racal-Vadic is in full production on an acoustic
" coupler that operates at 1200 bits per second, full

- duplex.:Thousands are already installed and

; ‘operatlonal

, This is great news for remote termmal users
who will no longer have to settle for 300 bps acoustic
operation. Now, merely by replacing your present
“coupler with the VA3434, you can step up to 1200 bps
. full duplex, using the same 103 type protocol, yet
* retaining the portability that only an acoustic coupler
~ provides. And since data flows 4 times faster phone

charges may be less, too.

'«Avallable from these stockmg reps...

"More good news, The VA3434 is compatible with
Racal-Vadic's VA3400 Series, including the VA3467
computer site triple modem. v

Where can you obtain the VA3434? Easy.
Just phone the nearest Racal-Vadic stocklng rep.
They're listed below.

H K H H 3 I T ’ g — k:
222 Caspian Drive, Sunnyvale, CA 94086 @ﬁ@@g
Tel: (408) 744-0810 « TWX: 910-339-9297 The Electronics Group

Racal-Vadic Regional Offices: West: (408) 744-1727 » + East: (301) 459-7430 « ¢
Central: (312) 296-8018 + Northeast: (617) 245-8790

: Alabama' (800) 327-6600 « Alaska: (907) 344-1141 » Arizona: (602) 9477841 » California: S.F. (408) 249-2491, L.A. (714) 635-7600, S.D. (714) 578 5760 Canada: Calgary
".(403) 266-1553, Montreal (514) 849-9491, Toronto (416) 765-7500, Vancouver (604) 681-8136 * Colorado: (303) 779-3600 * Conn.: (203) 265-0215 = Dist. of Columbia: (301)
+.622-3535« Hodda Ft. Lauderdale (800) 432-4480, Orlando (305) 423-7615, St. Petersburg (800) 432-4480 « Georgia: (800) 327-6600 » lllinois: (312) 255-4820 » Indiana: (317)
846-2591 « Kansas: (913) 362-2366 * Maryland: (301) 622-3535 « Mass.: (617) 245-8900 + Michigan: (313) 973-1133 « Minnesota: (612) 944-3515 « Missouri; (314) 821-3742
.- New Jersey: North (201) 445-5210, South (609) 779-0200 » New York: Binghampton (607) 785-9947, NY.C.(212) 695-4269, Rochester (716) 473-5720, Syracuse (315) 437-6666 .
- N.Carolina: {(800) 327 6600‘0hl0 Cleveland (216) 333-8375, Dayton (513) 859-3040 + Oregon: {503) 224-3145+ Penn.: East (609) 779-0200, West (412) 681-8609 + S.Carolina:
80 ') 6600 Texas Ausnn (512) 451 0217, Dallas (214) 231-2573, Houston (713) 688-9971 + Utah: (801) 484-4496 » Wash.: (206) 763-2755 - Wisconsin: (414) 547 6637
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Actual-size reproduction of a Polacolor 8 x 10 hardcopy of lo, moon of Jupiter, taken by Voyager satellite. An example of remote sensing. Photo courtesy of JPL/NASA.
All photographs taken with a Dunn Instruments 631 color camera.




‘Now,direct from your computer-
big instant pictures.

Now your computer can

- immediately deliver sharp pic-

tures in brilliant colors on
Polaroid 8 x 10 Land film.

Thisis anideal form of hard-
copy. It adds impact to your
graphic data by presentingitin.
a large, easily readable form.
And it serves a wide variety
of informational needs in
business graphics and image
processing —with applications
in mapping, earth studies from
satellites, medical diagnosis,
computer-aided designand
animation.

The pictures shown here
were made by new computer
peripherals — color cameras.
They are manufactured by
Dunn Instruments and Matrix
Corp. Since the cameras use
standard video (RS 170) sig-
nals,.you can conveniently in-
terface them with computers

orcolor-rasterbasedterminals.
The Polaroid 8 x 10 print

produced by the camerais the
highest-quality instant record
available. Sinceyoureceive
your hardcopy immediately,

LI S I S oo e O

P [ [T by

Typical management information graphic from Tektronix color terminal. (Reduced from Polacolor 8 x 10

you can be sure you're getting
exactly the record you want,
exactly the way you've seen it
displayed on your monitor.
And you can distribute it at
once if the data is urgently
needed. The pictures are
distortion-free, and their
bright, saturated colors yield
superb results.

The print can also record
continuous-tone images from
digital color TV signals in such
applications as remote sens-
ing, animation and geological
sounding. lts resolution sur-
passes the resolution of pres-
ent color digital TV systems.
As the technology of digital

TV advances, these large

Computer-aided design of IC clip from Ramteig color terminal.
(Reduced from Polacolor 8 x 10 print.)

Polaroid

© 1979 Polaroid Corporation "Polaroid™ and “Polacolor®

Polaroid prints will be able to
record even greater detail and
more information.

The film's colors are stable,
so the picture stays fresh and
bright. The photo can be used
as original art for high-quality
printing. And because of its
8 x 10 size, it can be inserted
asacomplete pageinareport.

For more information or a
demonstration, write to:
Polaroid Corporation, Dept.
A428, 575 Technology
Square, Cambridge, Mass.
02139. Or call toll-free from
anywhere within the Con-
tinental U.S.: 800-225-1618.
(In Massachusetts call collect:
617-547-5177.) :

.

T
> ag; ' ;- o 0
» ' aoH -
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Gome fire, flood,
earthquake, or tornado,
‘your data center
wﬂl soon be up if you
~ have established

by A;P.n:’ﬁhAnE?f*

The obj ctlve of drsaster recovery plannmg is
to get down syslems operatlonal again and to
-maifitain secure custodlanshrp of data.
’ " When we talk about.disaster striking
" the data center, we usually mean things like a
747 droppmg out of the sky onto our building.
To get right down to basics; I looked up the
word disaster in the dictionary, and it is de-
fined as ‘A calamltous event, esp. one occur-
.ring. suddenly and causmg “great damage or. ..

our subject are suddenly and * great dam-
e ”Suddenly, because if a situation occurs
:you'can adapt to 1t as 1t changes :

aSters I would mclude fire, water
1 ~earthquake, . tornado- and other
thér‘-hazards, structur al collapse and

" JANUARY 1980113



dressed: personnel safety, records recovery,

salvage of equipment, alternate facilities and

equipment, and avallablllty of software sup-
port.

People are the greatest asset of a dp
department; therefore, our prime responsibil-
ity is to ensure personnel safety. Enough has
been written about data center protection so
that you should already have defined evacua-
tion plans, fire suppression teams, firefight-

ing equipment training; instructions issued to -

each staff member on emergency procedures,
and bomb threat procedures.

I shall assume your company has
effective personnel safety procedures in
place, and will concentrate the development
of disaster recovery plans on the reestablish-
ing of facilities, computer systems, and data.

If the job is done properly, disaster

recovery planning is expensive. You may -

have trouble selling the concept to executive

-management when expenditures of thousands
of dollars are involved. But remember, your
company probably cannot operate profitably
without dp. :

It is essential to keep the company
operating profitably. Additionally, there are
many areas at risk, ranging from the provi-
sion of service to customers, to meeting re-
porting requirements set by executive
management, state laws, and federal laws.
The important thing to realize is that any
breakdown of the support the dp department
provides to user departments affects them,
and the larger the outage the greater the im-
pact (see Fig. 1, p. 117).

When you start disaster recovery
planning, you will encounter two problems.
Most corporations have become dependent
on dp so gradually over the years that most
user management cannot visualize what the
effect would be of a sudden and complete out-
age. This leads to a ‘‘conceivability gap,”’
which must be overcome. Since you are con-

cerned with data center recovery, your execu-

tive management should also have someone
in charge of coordinating each user depart-
ment’s own contingency plans. That person is
also likely to suffer from the user’s ‘‘conceiv-
ability gap,’’ but since you will be working
fairly closely with him, it will impact your
work as well.

IT"S NEVER The other problem, how-
, I ever, is your biggest
BEEN DONE worry and):hat is thzgitgno
BEFORE ) <

body has ever done this
effectively: the state of the art is virtually
nonexistent. Everybody working in this field
has the same questions, and as yet nobody has
the answers. The only people who have
achieved anything are corporations with
multipleé data centers with similar hardware
that can back each other up. If you have one
big central site, you have problems. When
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TABLE I

IMPACT OF DATA

- CENTER DISASTER
- ON COMPANY -

OPERATIONS

TRODUCTION

you get into intercompany mutual aid agree-
ments, very few people have workable propo-
sitions. Most bog down on operational or
legal problems such as ‘“What if several par-
ticipants need the installation at once?”’

Some companies are considering the
standby data center approach, but the costs of
paying for a redundant big processor and fa-
cility are enormous, even when shared. So,
the problem is this: we know what we want
but we have no precedent for how to get there.
My recommendationi is to go to as many
workshops and courses as you can and then
do your own thing: likely as not you 1 be
right.

So much for drsaster-recovery plan-
ning in general. Now let us get into a greater
level of detail and study one approach. The
first thing to do when setting up a disaster
recovery- planning project is to- define the
terms of reference. These should be along the

following lines:

*“The purpose of the project is to establish
an approach to disaster recovery planning,
lay down the functions to be performed
both before a disaster and afterwards, and
to document this in a disaster- Manual
which will be used as the basic recovery
plan should a full or partial disaster
arise.”’

With regard to that last phrase, we

* will plan for a total loss. Then in the event of

" disaster recovery process.

only partial loss of the data center, only cer-
tain parts of the disaster plan need be set in
motion.

The project can be split into four
phases. _
. Phase I covers the deﬁnition of the
basic approach taken, the statement of the as-
sumptions on which the planning is based, the
initial definition of team functions and staff-
ing, and getting management to agree to all
these concepts.

" Phase 2 initiates the planning stage of
the project. Disaster recovery teams are
brought together and preplanning functions
are performed. Where necessary, a search for
backup premises can start.

Phase 3 takes the results from Phase 2
and brings them together during a documen-
tation process, in which the Dlsaster Manual
is compiled.

Phase 4 is the actual execution of the
Apart from a
dummy run to test the procedures, it is hoped
this phase will never be entered.

What we will concentrate on is Phase
1, the definition phase. Phase 2 is done by
many of your colleagues and Phase 3 is just a
lot of paperwork and compilation. . The
groundwork for the project is laid in Phase 1.

One thing corporate management will
want, and which you are likely to have trou-
ble providing, is an accurate dollars-and-
cents breakdown of the risks and exposures
during a data center outage. When you sit
down with users and try to quantify what a
disaster would cost the company, you run into
the “concelvablllty gap. > The only thing
everybody agrees on is that the cost depends
on the length of the outage, and that it in-
creases exponentially with time:- your finan-
cial liabilities could run into megabucks if the
outage goes on long enough. There are also a
number of intangible exposures, such as loss
of interest on income, liability to litigation,
exposure to fraud, temporary or permanent
loss of customers, loss of control over the
business, and staff overtime costs.

The mdin conclusion to be drawn
from all this is that it is imperative to limit the
length of the outage if the cost is to be kept
within bounds. And it is a fact, proved by past
experience during disasters, that recovery
time is directly related to the availability of
disaster recovery plans. Where plans existed,
recovery took days or a few weeks. Without
them, recovery extended into months, even
years.

DEFINING A number of planning
- principles will have to be
Fhll\':l gg{%s defined on which the pre-

planning process can be
based. In your particular environment you
may have some of your own, but I have listed
nine assumptions that have to be made, no




Any breakdown in the support the dp department
provides user depariments affects them; the larger
the outage, the greater the impact.

1. Acquire any hardware, real estate

TABLE ll k e i 3. Identrfy potentlal vendors and pnce; T “pull the plug "and attempt to run
 theirservices - using only the plan
4. Select the flnal deSIQn - 8. Correct any defects noted
DISASTER RECOVERY e v lmplementatlon Phase 9. Repeat 3-8 until no more errors are
PLANNING TASKS oy ~ found in plan :

‘telecommunications lines, etc. - C. Maintenance Testing '
el Repeat 3-6 for all revrsrons to plan

¢ 2 Repeat 7-9 annually

VI Maintenance Phase
~No tasks to be performed durrng

- plan. The maintenance plan is: .
- developed during the rmplementatlon f
- phase and applied during the -
f{marntenance phase. Two tools that
-can aid in: marntalnrng the software

"t" Def""t“’“ Phase .. 2 Negotiate and sign contracts
1. Set disaster recovery objectlves 3 Write procedures R :

2. t,Choosea plannrng perspectrve . Train personnel
) . Prepare site(s)
6. Develop test’ plan
,.:,Develop maintenance plan

! Testmg and Paralle
' ;ft:ParalIel , ;

:fvobjectnves - ortron of the plan are software
3. Determine what 5 1o | g ~ change control authorization
plan . external to your company - procedures and software: lrbrary

;,;4 Set. prrontres ba d :pon cntr
;,'tlme frames

1A Desrgn Phase e
1. Identify design alternatrves
2. Specrfy the details of feasible
~design alternatives (lncludlng such
i*thlngs as hardware software,

3. Attempt to run backup. systems
4. Compare results obtained in back-
up system wrth those Obtarned inthe -
‘Jive! system
5. Correct errors in plan
“6. Repeat 3- 5 untrl no. more errors are

~ packages such as PANVALET. Items
~that are. trequently in need of ~
malntenance ina plan rnclude G :
- Names, titles, and phone numbers

~ ® Backup libraries (data, systems and
applications software) o
. Documentatron and procedures

- B. Site preparation
1. Site selection
2. Construction
3. Hardware mstallatron
5
5
6

 ViLData_
: A, Master. flles

! .‘,Telecommunrcatrons mstallatron ,
5. Supplies and forms .~
Messengers clencal assrstance
_ admiinistrative aides -
C Appllcatron Management
'1;« ‘Application manager -
. System maintenance
. System development
4. System reconstruction
5. Data base reconstructron(
6. Supervrsron/performance of
~ transaction procession
e transaction authonzatlo -
e input preparatron
® data conversron/entry
. output proot/control
® error correction

7 Staffrng and tralnmg
'D. Data center recovery
- L;;Installatlon management

. Shift supervision
i Computer operatro

: systems clerksv
D. Storage of forms
E. lnput/output control functlons

~ XI. Utilities (power, arr i
‘condltlonmg) Geidiios

i ﬁXII. Personnel Assugnment
j;, A Recovery management

,.”;Systems programming

6. Scheduiing; lnput/output contro
. Plan maintenance . , =
,.-Overall admrnrstratrve responsrbrlrty

Al Operatrng system -
B. Utilities and comprlers
- C. Data base and data -

communrcatlons management

.kalnstallatron responsrbrllty ‘
4 Testrng of the plan
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" TEAM FUNCTIONS

Facilities Team

: Objectzve To prepare the backup site for
o occupatron and operation.

* Staffing: Manager, data center facilities
Plant engineer =
Building' consultant
- Representative from head office—real es-
tate dept. :

Preplannmg Obtain power and coolmg re-
" 'quirements
Obtain short list of backup sites -
Draw up tentative floor plans with New
Hardware Team
Establish minimum requirements for furni-

ture and office equxpment' prepare list

of supphers

Disaster functzons Obtain decrsron on sne
_selection from Management Team
. Check out power, heatmg, and air condr-
. tioning ~
Install any further coohng needed
- ‘Arrange furniture and office equipment

- Supply details of phone fequirements to

Comniunications Team

Ready site for occupatron by personnel and
hardware .

Set up catering arrangements

Set up cleaning arrangements.

Provide ongoing maintenance support

New Hardware Team

Objective: To obtain new hardware to be
combined w1th salvaged hardware to

. meet minimum processing needs:

Staffing: Manager, dp planmng

Manager, hardware

Manager, data preparation =~ *

Manager, dp administration

Mainframe manufacturer’s representative

~ Preplanning: Define mlmmum conflgura-,

tions needed :

Advrse Systems Software Team of pre-
planned configurations

- Establish - contacts ‘with manufacturers,

. brokers, dealers; etc.

Disaster functzons Locate ‘new hardware
required to meet minimum needs

- Order new hardware: computer equlpment
_data preparation, paper handlmg, mi-
_ crofilming, photocopying

: Lrarse with Transportation Team to arrange

- transport to backup site
",Lrarse with- Facrlltles Team on floor plans
. wiring, etc..
‘Supervrse hardware mstallatron and com-
- missioning

k Hand over replacement s1te to Operatrons %

. Commumcatlons Team :

- Objecttve To reestablish the teleprocessmg

‘network and supply communications

facrhtres to the backup site.

. Staﬁmg Manager commumcatrons
Commiunications analyst

;,Representatlves from common carriers

. Preplannmg Set Mlmmum line needs

_Establish minimum equ1pment needs

 Define telephone requirements

 If possible, put basic lines into backup site

and test

Establish contacts with suppliers

Disaster functions: Order telecommunica-
tions equipment as needed

Assist with- installation '

Supervise testing and commissioning

Arrange telephones and Teletypes for other
teams as needed

Arrange additional lines as needed

Systems Software Team

Objective: To supply a workmg version of

the Operating System and Control Sys-

. tems to the computer(s) mstalled at the
backup site.

Staffing: Manager, control programs

“Manager, DB/DC

Operating system specialist

Manufacturer’s software CE

Preplanmng Establish addressing schemes
for preplanned configurations

Establish - systems software - reactivation
priorities

Arrange off-site storage of test programs

Confirm arrangements for off-srte backup

. media storage

D:saster functwns Obtain operatmg sys-
tems program hstmg microfiche

Obtain backup media

‘Arrange for transfer to service bureau

' Supervrse restoration of systems packs at

- service bureaus
Supervise system: generation to accommo-
date new configurations

. Transport generated systems to backup site

and install :
Supervise testing and debugging -
Applications Software Team
Objective: To supply working versions of
all application systems needed to satis-
- fy minimum processing requirements.
Staffing: Manager, operational applications
support 3T
Applications control analyst .
Senior: dp auditor, '
Technical support analyst
Preplanning: Confirm program and file off-
site backup arrangements

Review each system’s file backup and

retention arrangements

- Review application JCL to reduce device de-

o pendency
Establish arrangements for the index to the
© off-site storage to be kept off-site

Disaster functions: Access off-site storage;
obtain listings, backup programs and
backup files ’

Arrange for transfer to new site

Reestablish = software and procedure li-
- braries

Restore user packs and tapes

Provide new copies of Operatlons Manuals
to backup sites

Supervise resumption of critical processing

Operations Team
Objective: To bring up the new installation

and operate the computers to meet

minimum processing requirements.
Staffing: Manager, computer operations

Manager. teleprocessing

Manager, production support

Operations shift leaders

Preplanning:  Obtain - staff home phone
numbers

Define - computer consumables  require-
ments and inform Supplies & Admm-
istration Teams

Disaster functions: Assist with planning of
staff transportation to new site

“Notify staff to report to new site

Test installed equipment with CEs
Establish processing schedule

Bring up systems in the required sequence
Supervise operation of equipment

Data Preparation Team

Objective: To reestablish data preparatlon‘
services to meet minimum processmg
o requlrements

Staffing: Manager, data preparatlon
Data preparation shift supervisors -
Key-to-disk console operator

Preplanning: Define mmlmum conﬁgura-
tions needed v '
Compile list of compatible installations
Set up off-site ‘storage arrangements for
backup program tapes and- keymg in-
structions. ’
Obtain staff home phone numbers

Disaster functions: 1dentify resources avarl-
able

Obtain off-site backup program tapes and

keying instructions

Draft revised production schedules

Supply operators to interim-installation or -
‘bureau if required : e

Assist with new hardware-installation

Assist with planning of staff transportation

. to new work location

Contact staff with transportanon arrange- :
ments

Superv1se data preparatlon support

. Data Control Team

Objective: To reestablish the Data Control:
function for: critical systems at the:
backup site. - , :

Staﬂ" ing: Manager,~ data control

Supervisor, user liaison

Supervisor, quality assurance

Scheduler ~

4 Preplannmg Obtain staff home phones

Prepare user list of emergency numbers
Define forms  usage, :notify Supphes &,
 Administration Team °

* Confirm off-site storage of manuals

Disaster functions: Assist with staff trans-
portation planning :

Notify staff to report to new location

Obtain backup manuals ,

Notify users of new location to send mput

Establish liaison with Data Prep. Team

Schedule resumption of input and output
control functions.

Salvage Team o .

Objective: To appraise the damage; mini-
mize further losses, and salvage what
can be saved.
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Staffing: Manager, insurance
Plant engineer
Field manager of mainframe supplier’s CEs

Preplanning: Establish directory of outside
contractors, suppliers of heavy ma-
chinery, etc.

Set up off-site storage of As Built drawings

Disaster functions: ldentify materials and
hardware to be salvaged

Prevent further damage

Obtain generators, cranes, plant, etc., as
needed :

Initiate insurance claims

Liaise with loss adjusters

- Assist with planning of transportation of

salvaged equipment to new site

Arrange insurance for new site and equip-
ment

Arrange crews for salvage and cleanup

Establish securlty at destroyed facility

Transportation Team !

Objective: To meet all needs for transporta-
“tion between old and new sites, and for
delivery of hardware, other materlals

Staffing: Manager, traffic

Manager, dp personnel

Administration assistant

Preplanning: Establish contacts: with bus

~and truck companies
Prepare list of taxi companies
~Plan car-pool arrangements.

Disaster functions: Arrange transportation -

for salvaged materials, new hardware,
, personnel media
. Define courier schedules where approprlate
Arrange hotel or other temporary accom-
- modation -
Set up. customs clearance w1th brokers if
needed

Bulk~purchase transn system tokens if "

; needed. , :
Supplles & Admlnrstratlon Team

- Objective: To supply consumables and pro~ :

vide administrative support to other
teams.

Staffing: Manager admmlstratlon

Senior representative from corporate trea-

surer
In-house auditor
Supervisor, secretarial services
Supervisor, mailroom " , .
Supervisor, stationery Tt

Preplanning: Prepare list of weekly: con-

sumables usage by. each data center de-'
: partment :
Set up off-site emergency stockprle of con-
sumables to cover lead time taken to
reorder -

 Disaster funcnons Dlstrlbute emergency :

stockpile to new site
Order replacement supplies
¢ ‘Prov1de administrative and secretarial sup-
oo port .
Nonfy post office of new delivery address
Set up internal mail arrangements
Provide a channel for -authorization of
expenditures by other teams
Record emergency extraordinary. costs and
expenditures

The state of the art in disaster recovery is virtually
| nonexistent. Everyone has the
same questions and nobody has the answers.

FIG. 1

SECTIONS FOR DISASTER RECOVERY MANUAL

GO OUT OF
BUSINESS
BARELY KEEP
HEAD ABOVE
WATER

LIMP ALONG

 INCONVENIENT

LENGTH OF OUTAGE

matter what industry is involved.

1. In order to be able to assess how
long we need backup arrangements to be
operational, it is necessary to know how long
it would take to rebuild the data center. For
the average large computer facility, clearing
the rubble and rebuilding would take a mini-
mum of six months.

2. We need to know how much pre-
planning must be done. If we go for a separate
backup site, a large amount of preplanning is
required with a good possibility of ready
availability should it be needed. On the other
hand, if we rely on our mainframe supplier’s
service bureau to see us through, a much
smaller amount of preplanning is needed, but
there is the risk of low availability if it is
needed. We can therefore assume that any

‘‘portable’’ systems can be taken to a service-

bureau for a short while, but that we would set
up our computers at a backup facility to run
our dp requirements until such time as our
own data center was rebuilt. The alternative
of running at a service bureau for six months
can be ruled out on the grounds of cost and
nonavailability of processing time to meet our
ongoing requirements.

3. What type of accommodation
should we look for in a backup facility? The
two alternatives are centralizing all functions
at one location or splitting up the various
functions and distributing them all over town.
It would probably be easier to find room for
the various departments with the latter
choice, but there would be extensive trans-
portation needs, and effective communica-
tions between units would also be a problem.
It would therefore be better to have all our
data center departments under one roof, as
they are at present.

4. To define our facility require-
ments, we must work out what hardware is
needed to run our vital processing. To do that,
users and management should decide which

systems are vital to continued operation of the
company. Previous experience has shown
that hardware suppliers are able to put a back-
up site on stream within eight to 10 days.
Knowing this, users can plan their own con-
tingency measures for a minimum 10-day
outage and can define which systems are to be
brought back up again and in what sequence.
5. Whereas most functions in bring-
ing up a backup site can be performed quick-
ly, the provision of telecommunication lines
can take a fair amount of time. If you have an
extensive TP network, it is important to know
whether you need to reestablish the lines or
whether you are going to have couriers flying -
tapes back and forth. One problem with put-
ting lines into a site before they are needed is
that it is usually done on a several-year con-
tract basis, and if we change our backup site,
we could be stuck with paying for the unex-
pired portion of the contract. Discuss this
with your technical people; usually circum-
stances dictate that a courier service is un-
workable. We assume, therefore, that a
certain minimum number of telecommunica-

tion lines need to be put into the selected

backup site before a disaster strikes.

6. The list of vital processing to be
performed is likely to exclude the develop-
ment of new systems. This decision could
cause reverberations which would be felt for
months, if not years, after a disaster. Consid-
eration should be given to performing devel-
opment work at a bureau, since a total
moratorium on such work would be unaccept-
able.

7. To be able to define facilities re-
quirements, it is necessary to define utility
requirements. Basic air conditioning and
main computer electrical power should be
available, or installed before a disaster
occurs. In view of the fact that the backup site
is not a permanent feature, the cost of install-
ing a UPS system is probably not warranted.
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Existing department boundaries should be dropped
when assigning staff to recovery functions.

Computer room air conditioning, if worked
on 24 hours per day, could be installed in time
for the arrival of new hardware; and similarly
chiliers could be installed within a week, thus
obviating the need to have this equipment in-
stalled beforehand.

8. The question of whether sufficient
experienced staff will survive the disaster is
important. Recovery depends on trained per-
sonnel and may take four or five times longer
if they are not available. Obviously, we can-
not expect to come through a massive bomb
attack without injuries, but for most circum-
stances we should rely on our local emergen-
cy procedures to provide for successful
evacuation. -Also, survival of staff is a basic
tenet of disaster recovery planning, and we
therefore assume that staff assigned to the
recovery operation will in fact survive to per-
form their designated functions as planned.

9. Effective communications are vital
during a disaster recovery. It is important to
cut through red tape and get the job done in
the most efficient and quickest manner. Your
existing department structures may not
achieve this. We therefore propose that exist-
ing department boundaries be dropped when
assigning staff to recovery functions, so that
personnel is available from the total pool of
talent employed by the company. Notwith-
standing this, existing department heads have

a real role to play in the recovery and should

therefore be assigned senior positions in the
recovery organization. They should be free to
call on anyone to assist them in the most
effective execution of their designated tasks.
Such a crossover will enhance the speed with
which decisions can be made, advice given,
and the recovery completed.

SETTING UP The next thing to do is to
THE TEAMS define the approach to per-

sonnel orgamzatlon There
can be a mass of people doing various things,
or each person can do tasks specifically de-
fined for him alone. Between the two ex-

tremes are a number of alternatives; the
approach I favor is the *‘Functional Team."’
Here we have groups of people on. teams,
each of which includes a number of experts
with “specialized skills doing a series of
specific tasks. Team members, during the
execution of plan following a disaster, would
be able to call on all their normal subordinates
to assist in achieving the team’s objectives.

There are three types of teams: man-
agement, operating, and supportive. In al-
most any environment, the managemnient team
wll be the Disaster Recovery Management
Team; the operating team will include Facili-
ties, New Hardware, Communications, Sys-
tems Software, Applications  Software,
QOperations, Data Preparation, and Data Con-

- trol Teams; and the supportive team will be

the Salvage, Transportation, and Supplies
and Administration Teams.

In addition, you may want to add
other teams that are relevant to your particular

industry. Certain additional functions are per- -

formed by data processing staff on the periph-
ery of the disaster recovery process.

Examples are a liaison group to maintain con- .

tact between users and recovery .teams (be-
cause users will constantly be checking on
progress), and the computer security and
audit function, which touches on most teams’
activities. The advice of the Security group
will be valuable input to the management

-team’s ‘decision-making process but can be

regarded as a peripheral activity.

At this stage of the game you will
begin to get a feel for what persons should be
team members. Don’t make the mistake of
saying, ‘‘Let’s get Joe Soap, he’s a bright
kid.”” Instead, select your people because
‘“The manager of such-and-such will be able
to contribute these needed skills.’’ In other
words, select by function, not by name. We
assume the incumbents of those job functions
are competent.

Senior dp management will be able to
suggest team leaders. Sit down with these
people for a while and kick some ideas back

“No, it's 15 pair, I'm sure of it. | walked over a pocket calculator.”

© DATAMATION

and forth. You will find that you come away
with a start of a list of tasks for the team to do,
during both preplanning and plan execution.
This can also become the basis for Phase 2,
preplanning. During Phase 2, when thé teams
get together, they will come up with more ac-
tivities, but at least you have given them a
foundation. Suggestlons as to possible team
members and their tasks, apphcable to most
large installations, will be found on p. 116.

The last thing to be done duririg Phase
1 of the project is not really a definition task,
but a preparatory activity for the next phase:
establish a complete equipment inventory.
Various teams will find that useful during
preplanning, and it will go into the disaster
recovery manual anyway. So draw up a list
including description, manufacturer, model
number, and any special features of all equip-
ment in every data center department, from
calculators in data control to disk dnves on
the raised. floor.

During Phase 2, the disaster recovery
teams will be meeting on a regular basis to
develop their functional tasks and perform
their preplanning duties. Contacts can be es-
tablished with suppliers and contractors, and
future requirements such as facility needs can
be worked out. You, as person responsible
for disaster recovery planning, will act as
coordinator during this phase. After teams
have been given some initial orientation guid-
ance, they can be left to work individually.
You will be involved with team liaison, prob-
lem solving, and progress tracking.

" Phase 3 is where you will shine again.
There, you will compile all the results from
Phase 2 into the disaster recovery manual.
Your particular manual could well have sec-
tions not included in other manuals. For in-
stance, the first activity to be performed after
a disaster could read: “Step 1—Break open a
six-pack . ”

This article draws on work done by
several Canadian banks and by the Bendix
Corporation, acknowledged leaders in this

field. The author thanks them for the ideas

they have provided.

R.P.R. GAADE

Rem Gaade is
research officer
with the Toronto
Fire Department.
During his 16
years in dp he has
been involved in a
wide range of
applications, from
computerizing a banana auction to
automating insurance schemes.
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- Sometimes, Out-Thinking means
sticking with what works

-proven know-how more

‘ 00 many computer systems
are introduced only to
quickly disappear. The rea-

son? Probably because their owners
didn’t profit from using them.
DATASHARE® is Data-
point’s multiuser busi-
ness data processing’
system. It’s been
helping its owners
operate profitable
businesses since
1972. Rather than
reinvent, we’ve made

o ..

versatile: as proof, we've
installed over 15,000 DATA- ;
SHARE systems to meet a wide
variety of business needs. ’

Software that keeps

. getting younger :
DATASHARE isn’t getting older, it’s
getting better. We’ve continued to
enhance the operating program, add-
ing new, useful features like an au-
tomatic program generator. Along
with the hardware improvements,
there’s a new software catalog con-
taining hundreds of applications
programs developed by satisfied
users in the field.

Among the enhancements are
print spooling and the ability to
pool several terminals multi-dropped
on a single telephone line. A
DATASHARE system can even be
directly linked to a 360/370-type
mainframe for inquiry and update,
file transfer, and a wide range of
other tasks.

Transaction
processing’s a cinch
A DATASHARE system can be as
large or as small as you need it.
_It’s easily ‘upgraded.
It’s compat-
ible with
everything

Datapoint
makes, soyou
can tailor it to X
fit exactly. And
coming from Data-
point, you know it’s
easy to use, even for be-
ginning operators.

A single DATASHARE system
allows as many as 24 users to execute
the same or different programs con-
currently. And systems can be linked
to accommodate even more users.
Virtual Memory techniques make

- the generation and operation of

CIRCLE 93 ON READER CARD.

DATAPOINT CORPORATION

The leader in dispersed data processing™

processing systems fast and easy.
Communications can be terminal-
to-terminal, system-to-system, or
terminal-to-mainframe, in a wide
variety of protocols, and all at the
same time.
Easy operation,
excellent support

Datapoint’s Systems Engineers and
nationwide staff of over 650 Service
Reps know DATASHARE very well.
That makes installation and ser-
vice faster and easier. Your new
system is up and running
in a hurry—usually in
a matter of hours.
Datapoint’s
approach’
Datapoint
out-thinks
its com-
petition to
help you out-
think yours. And
DATASHARE is
only one of the ways.
Whether you need a ma-

jor computing facility for
corporate headquarters or
50 small systems for branch
offices, we have a cost-effective
solution. .

To find out more about
DATASHARE, or any other Data-
point product, contact the nearest
Datapoint Sales Office, or write:
Datapoint Corporation, Marketing
Communications Dept. (M-62),
9725 Datapoint Drive, San Antonio,
Texas 78284.
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DATAGRAPHIX NEW CONVERSATIONAL TERMINAL
WITH FULL 132-COLUMN LINE CAPABILITY.

Take a close look at the
latest addition to our family
of terminals. It ends 80-
column squeeze and offers
unequaled character quality
at a moderate price.

A closer look reveals the
exceptional clarity of the
DatagraphiX Charactron®
shaped beam tube images.
The crisp character quality
is created by dlrectlng an electron beam through precise
characters, etched in a matrix, onto a high-resolution
phosphor-coated face plate. The resultis hours of comfortable
viewing.

Unequaled performance comes right along with it, too.
The Model 132-1™ features the benefit of DatagraphiX’years
of advanced microprocessor technology which makes it one

of the most cost-efficient conversational display terminals
on the market.

The Model 132-1 offers:

e Bright, high-resolution, flicker-free display

e ASCII96 displayable upper and lower case character set
e 3168 Characters in 24 lines

e 132- column status line as 25th line

e 132 Tabbing positions

e Column counter for cursor position in status line

e Keyboard set-up of terminal operation

e 11-key numeric pad

e Cursor controls with host sensing and addressing

e Dual intensity

e Blinking and Underlining

e Optional (132-1D) DEC VT-100/52 Compatibility

¢

Lz/agrap it

a General Dynamics subsidiary

P.O. Box 82449/San Diego, California 92138/Phone (714) 291-9960 Ext. 481

DATAGRAPHIX* AND CHARACTRON* ARE REGISTERED TRADEMARKS OF DATAGRAPHIX. INC.
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Citrus College is meeting heavy demands for data by using a high

by William L. Bearley

At the same time as top management is begin-
ning to question why data processing cannot
react to the changing requirements of an orga-
nization, dp is suffering from a proliferation
of applications that now require maintenance.
Most departments are behind in new applica-
tions development—not to mention being
bogged down in day-to-day operations.
How can data processing deal with the
problems of maintenance, a changing envi-
ronment, and the increasing demands for
information for decision making? To begin to
deal with these issues we must give up the
traditional ways of doing dp and adopt new
methods and techniques. Citrus College, in
Azusa, Calif., has done this, calling a mora-
torium on all development using the tradition-
al procedural language approach and
adopting a high level nonprocedural language
built around a central data base management
system.
; Citrus College has had a computer
since the early 1960s, first an 1BM 1130 and
then a 360/40 running DOS, batch only. By the
*70s we were using our present computers, a
Xerox 560 and a DEC 20, and there were hun-
dreds of programs written in several lan-
guages, including 1401 Autocoder, 360
assembly language, and COBOL. Some appli-
cations were being totally emulated, some
were partial emulation, some were native
code, and a few were completely converted to
COBOL or 360 assembly language. Almost all
programming effort was being spent on main-
tenance with virtually none on new develop-
ment.

- SQUE

Many applications at a college are the
same as those in any business. There are the
financial applications with budget account-
ing, payroll, purchasing, accounts payable,
and accounts receivable. The personnel sys-
tem supports a variety of employees includ-
ing a large number of part-time student
employees. The major system schedules
classes, registers students in classes, then
tracks their progress throughout the term.
Since the college is part of the state school
system, it is subject to a number of require-
ments imposed by various government agen-
cies at both the state and federal levels. Since
government requirements often change, it
used to be difficult for the dp department to
keep up with them, let alone with the needs of
the organization.

The solution was not obvious; some
trial and error was required before the current
approach was adopted.

In 1969 I taught a class in systems
analysis: As a project, the class developed a
textbook order and inventory system for the
college bookstore. During the next term an
advanced programming class implemented
the system using traditional procedural lan-
guages. By the end of the term it became
apparent that a typical application monster of
more than 30 programs had been created and
now required maintenance.

This triggered the development of the
nonprocedural language named IRMS (Infor-
mation Resource Management System), now
used at Citrus and at several other schools and
commercial organizations. IRMS grew out of
the realization that there is a high degree of
commonality among most commercial appli-
cations. These generic data processing func-

level procedural language.

EZING
MORE
FROM DP

tions such as reporting, sorting, selecting,
updating, and calculating vary in format and
data but not in basic logic.

IRMS was first developed as an aca-
demic experiment based on the concept of a
generalized file maintenance and reporting
system. It was used for the textbook order and
inventory system and as a utility for quick
one-time applications. It was not until 1972
that the decision was made to incorporate the
data base functions that would permit IRMS to
support the major applications at the college.

Originally it was estimated that IRMS
could support 70% to 80% of all applications
with the remaining requiring some program-
ming in COBOL. In fact, no programs written
in traditional procedural languages are run-
ning at Citrus. The nonprocedural approach
is used for all applications—approximately
98% by IRMS and 2% by a nonprocedural
statistical package.

This has been accomplished by mak-
ing the system hierarchical, which provides
more processing flexibility at each level (see
Fig. 1). The most powerful level, which we
refer to as level 3, provides procedural capa-
bilities for special applications. Level 1 pro-
vides the easiest to use functions, which are
those most often used by people outside dp.’
To take full advantage of the system, the pro-
grammer chooses the highest level that will
meet the requirements of the application.

Level 3 can also be used to add new
specialized, nonprocedural functions to the
system. One example was the addition of a
simple text processing function to maintain
the documentation for IRMS. Sophisticated
on-line update/inquiry procedures are often
done at this level.
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At Citrus approximately 60% of all
applications are implemented at level 1, often
with one to six statements. Only about 10%
require the use of level 3. These are applica-

" tions that use complex logic or calculations or
special control for unique devices such as an
‘optical scanner.

SYSTEM The use of a nonprocedural
OVERVIEW language for information
management frees users
(including programmers) to solve data pro-
cessing problems by telling the system what
‘they want rather than telling it how to carry

- out the logic of processmg

The system is complete, 1ncorporat-
ing data base management with generalized
data processing functions in a single package.

The system is driven by data diction-
aries, which provide for processing and data
independence. The data base is adaptable and
relatively easy to change. Fig. 2 depicts the
components of the system. The data are at the
center, and they are accessed through a com-
mon data base manager. The generalized pro-
cessing functions are accessed through a
command language which can be used in both
batch and time-sharing environments. For
users with special processing needs that can-
not be accommodated by the functions pro-
vided, there is a procedural language inter-
face.

A system like IRMS can be used for
most information processing within an orga-
nization, as a powerful application develop-
ment language for new applications, as a
utility for handling ad hoc requests, or for
one-time applications. It can be used in a
batch and an on-line environment by pro-
grammers and users. It can carry out produc-
tion applications as well as ad hoc require-
ments.

The use of the system can be divided
into two categories—use by dp and use by
those outside dp. Within dp there are the rou-
tine day-to-day processing and one-time de-
mands. Routine processing is accomplished
by programmers writing procedures at the
appropriate level. These programs are stored
as files, then invoked by the system on de-
mand. One-time demands can often be com-
pleted by operations using the highest level of
the nonprocedural language. As long as the
data are in the data base, the most complex
one-time requests can be completed by a
trained programmer in hours, if not minutes.

Access by users outside dp can be di-
vided into three areas. Clerks will use proce-
dures written by programmers. These are the
typical on-line data collection, inquire, or up-
date applications. Users who have been
trained to use the first level of the nonproce-
dural language will often write and store for
future use procedures they find useful. Users
can also carry out ad hoc requests in a matter
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- Only 10% of the dp department’s programming effort
now goes toward maintenance, instead of the former 80%.

FG4
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of minutes to provide timely information for
decision making. )
At Citrus over 250 programs provided

the processing for the student records system.

If we estimate that the average size was
around 500 lines (which may be low since
many were in assembly language), there were
125,000 lines of code to track and maintain.
This system was totally batch. The new sys-
tem, which provides total on-line services
plus batch reporting; requires 16,400 lines of
procedure. It is totally integrated with a single
data base.

Estimated cost of fully implementing
a program runs between $5 and $7 per line.
Using these figures, 125,000 lines at $5 aline
equals $625,000; 16,400 lines at $5 a line
equals $82,000 of a difference of $543,000.
Much of the cost of writing code in traditional
languages is in the design of the.logic and
debugging the program once it is written. The
cost of implementing one line of nonproce-
dural code will be much less since there is lit-
tle logic design time, and debugging is much
easier since there are considerably fewer
statements. Assuming that the cost is closer to
$2 per line, the saving is $593,000.

The time element is also significant.
The previous student system was written over
a period of four years by three programmers.
The new system was written in less than a
month by one programmer.

Instead of taking 80% of our program-
ming effort, maintenance has been cut to
10%. Under the old procedures we were
usually at least six months behind; now we

are caught up. Our method is simply to dis-
card the old report, and while the user is de-
scribing the new report to the programmer the
report specifications can be completed. Most
new reports require only a few minutes to
implement.

: Citrus is now in a proactive mode of
operation rather than a reactive mode. Adap-
tation due to change in the environment is
handled as it is needed, and new applications
are developed in a fraction of the time and
cost. Users carry out many of their own ad
hoc requirements without help from the com-

.'puter center.. Another organization using
IRMS reports it implemented a major system in
less than one year, although it had anticipated
it would take three years, using COBOL and a
CODASYL-type data base management sys-
tem.

THREE While there are a number
REASONS of reasons for using the

dural language
FOR USE nonproce

data base approach, there
are three significant ones: decreased cost, in-
creased productivity, and increased system
availability to users.

Most installations are quite aware that
their people costs are going up while their
hardware costs are going down. Fig. 3 repre-
sents the movement over time. It has been
estimated that at the current rate of change, by
1985, some 90% of the costs of dp will be
spent on training and support of people rather
than hardware.

If we compare the development of

programming languages in the same manner,
we find the amount of work required by a pro-
grammer has decreased while the amount of
work done by the hardware has greatly in-
creased, with major strides being made at
steps 4 and 6 as shown in Fig. 4. These ad-
vances in programming technology have
been overcome by problems of maintenance
caused by a backlog of operational applica-
tions developed using traditional languages..

Maintenance can be divided into two
categories: fixing errors in the program which
occur after it is in operation, and adapting an
application to a changing environment. It is
estimated that on the average across the na-
tion dp installations are spending between
60% and 70% of their programming time
doing maintenance and that this will rise to
80% by 1985. Studies indicate the majority of
the maintenance in a well-run installation is
adaptive. Reports from installations using
nonprocedural languages show significant
differences in this pattern as represented in
Fig. 5. . ‘
To understand this significant differ-
ence, compare the traditional programming

‘approach with the nonprocedural approach in

preparing a program to print a simple report
(see Fig. 6). Once the report is defined, the
COBOL programmer must design the program
logic, code the program, debug the program,
then finally run the program to get the results.
It would not be unusual for a report with two
levels of control break to take 200 to 300
lines. Using a nonprocedural approach the re-
port description can be directly defined to the
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Nonprocedural languages permit installations to
carry out all their dp needs at a fraction of the overhead
of traditional programming techniques.

system and may take around a dozen lines.

A traditional programmer must de-
sign, code and debug the logic of how to do
each report, then must maintain several hun-
dred lines of code. With a nonprocedural ap-
proach one need only define what is needed
and the system contains the logic of how to
carry out the process. Therefore there are
only a few lines of procedure that are easy to
relate back to the report.

How many times does the program-
 mer using the traditional approach design,

code and debug file update logic, basic report

logic, control break logic, record selection .

logic, etc.? How many lines of code does this
“‘how to’’ logic take? What does it take to
adapt all those programs to a changing envi-
ronment? You can begin to understand the
dilemma of many installations and why dif-
ferent approaches are necessary.

The typical interface between end
user and the data available in the data base is
through the applications programmer or
through a few fixed inquiry applications.

CFIGs
- CHANGES IN MAlNTENANCE

~ TRADITIONAL PROGRAMMING
APPROACHES (COBOL)

NEW APPLICATIONS
& INNOVATIONS

~ TOCHANGEIN
~ ENVIRONMENT

 NONPROCEDURAL + INTEGRATED
DATA BASE APPROACH

—] MAINTENANCE & |

| ApAPTATION
NEW APPLICATIONS
& INNOVATIONS

PTWO APPROACHES TO PREPARING A PROGRAM
TRADITIONAL PROGRAMMING APPROACH “

" RUN
osnm-
_TION

. ‘NONPROCEDURAL APPROACH

Users must wait while a new requirement is

designed and programmed. Ad hoc demands
are difficult, if not impossible, to meet in a
timely manner. With the nonprocedural ap-
proach ad hoc or new requests can often be
taken care of by the user. If not, the reaction
time of programmers can be reduced from
weeks or months to hours or days. The in-
crease in system availability to users provided
by such facilities goes a long way in answer-
ing complaints by users and management
concerning the response time of dp.

Even more important in the user-dp
interface is the ability of the system to rapidly
adapt to change. Given powerful and flexible
languages the adaptation to change becomes
an easy process rather than the normal reac-
tive, behind schedule, ‘‘we can’tdo that’’ ap- -
proach. -

The need to program in the traditional
sense is a major obstacle in information pro-
cessing since most users, especially upper
management, need timely, accurate data for
decision making. Nonprocedural languages
can provide a user-friendly interface between
the user and the computer that does not re-
quire knowledge of a data processing lan-
guage or of the data base structure. -

Powerful and flexible nonprocedural
languages provide enough capabilities for
many installations to carry out all their data
processing needs at a fraction of the overhead
of traditional programming techniques.
These languages combined with data base
management systems provide complete data
integration and independence from a user’s
point of view. They provide a method for new
installations to avoid the problems of the past
and a way for existing installations to get out
of the drudgery of maintenance into the world
of innovation. %

WILLIAM L. BEARLEY

Mr. Bearley is
director,
Computing &
Information )
Systems at Citrus
College in Azusa,
Calif. He also
teaches classes in
computer science
and does management training and
consulting. In addition, Mr. Bearley
is vice president of Computer
Results, Inc., a Pasadena, Calif., .
consulting firm that specializes in
helping small businesses design
and implement information systems,
stressing hardware independence
through structured concepts and
logical systems design.
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What is a digitizer?

A digitizer is a graphic peripheral input device for
transmitting points, lines and curves from the
surface of a flat matrix tablet to a computer which
accepts the data for immediate processing or
future use and modification.

Who uses Talos digitizers?

Since Talos designed its first digitizer in 1974 we
have developed an extensive product line. We
combine quality construction and dependable per-
formance to give a range of applications that is
limited only by the user’s imagination.

Today Talos digitizers are found in use in virtually
every major country in the world by such profes-
sionals as radiologists, medical researchers,
geologists, geophysicists, engineers, environmental
_specialists and nuclear physicists.

Talos -Zhdunitn At

7419 East Helm Drive Scottsdale, AZ 85260
(602) 948-6540

CIRCLE 95 ON READER CARD

How is it used?

Phoenix Baptist Hospital

& Medical Center in Arizona
uses a Talos digitizer to
digitize PA and lateral
X-rays for determination of
Thoracic Gas Volume. This
method has a .96 correlation
with TGUs performed by
body plethysmography.

Offshore Navigation in Louisiana uses our digitizer
to establish water depths and to digitize sub surface
formations on seismograph location maps. This
output is then mapped on a flat bed plotter
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Hardware and people remain the top allocations in

most budgets.

nance and third-party purchase to hold down

hardware costs, and we aren’t buying too

much software,’’ reported a manager from a
metal manufacturing plant in the Northwest.

In the last 20 years, two major events
have had the most effect on how corporate
monies are appropriated for data processing:
the transition from batch to transaction pro-
cessing, resulting in new pressures on salaries
and personnel; and the continued unbundling
of software by IBM.

Although salary percentages have re-
mained somewhat constant, managers have
been plagued by internal changes. Central
keypunching has been replaced by on-line
data entry, resulting in skyrocketing costs for
systems programmers as software environ-
ments become more complex. As reported by
DATAMATION (November 1979), not only is
the programmer marketplace rampant with
what seems like free agent demands, but job
loyalty and long-teim commitments are rare.
As a hedge against this trend, many dp man-
agers still live under the axiom; ‘“When push
comes to shove, the hardware stays and the
people go.”’ -

“‘One of my full-time staffers left, so I
made the position part-time and reduced my
payroll by half a person,’’ noted one man-
ager. There is, of course, a price for this poli-

. cy. ““When you give up people, you give up

part of what you wanted to do,’’ said another

dp manager who recently went through a bud-
get retrenchment.’

Another factor keeping dp staffs small
is the inability to find enough qualified appli-
cants at reasonable prices. ‘‘I have no prob-
lem getting authorization to fill vacant
positions, but most of the time, the applicants
are asking more than what we are authorized
to pay,”’ reported one Texas dp manager at a
large county government shop.

HARD- Iﬁ this year’s budget break-
WARE downs, hardware and
3 .

people are the major ex-
PEOPLE penses across the board.
BIG ITEMS = The category in which

there has been the most change is called

‘‘other.”’ For instance, in 1973, 40% of the

total dp dollars went to hardware, 45% for
salaries, and the remaining 15% was ‘other”’
(software 0.9%; supplies 5.9%; consulting
0.4%). In 1979, software is garnering 6.2%
of the total dp dollars, supplies 6.5%, and
communications—a category that did not ap-
pear in our earlier surveys—1.2%. Consult-
ing, training, conference attendance are also
costing more—8% this year, as compared
with 2.8% in the early part of the last decade.
That brings us to the second major
influence over dp budgeting: IBM’s unbun-

dling. Although it began with the unbundling-

announcement in June-1969, it was several
years before the full impact of that decision
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FIG. 1.
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OVERALL BREAKDOWN OF DATA PROCESSING BUDGETS. ~
HARDWARE AND SALARIES CONTINUE TO CONSUME THE MOS
DOLLARS BUT SOFTWARE IS MAKING ITS PRESENCE KNOWN.
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BUYING SOFTWARE

MAINFRAME VENDORS,VL i, INDEPENDENTS

' ,SOFTWAHE EXPENDITURES AS PERCENTAGE OF EDP
- BUDGETS FOR SMALL, MEDI AND LARGE SHOPSVI ;

' SELECTED lNDUSTRIE

] FOOD PROCESSORS METAL PRODUCTS

] FURNITURE

‘]IDLLARGE OVER $1 M

began to take effect. With software riow
viewed much the same way as hardware by
the budgeteers, it receives annual appropria-
tions and long-range planning. _

Buying packagés and services as
stand-alone items is giving dp managers yet
one more tiger to- wrestle. As one executive in
the health care 1ndustry said, the software he
installed two yeﬁrs ago for $6,000 is now
going for $25,000. ‘‘Horrendous!”’ cries a
manager in an insurance shop who tells of a
processing system he is eyeing that costs in
the neighborhood of $250,000. One dp man-
ager reported he is encouraging his usérs to
have their software developed. in-house. ‘‘I
can tell them exactly how much it is going to
cost; there is nothing but uncenainty on the
outside.’

For all this uncenamty, the majority
of questionnaires returned to us this year
carried notations such as ‘‘Upgrading to a
System/38, to a Univac 90/30, going from a
138 to a 4341, moving up to a Univac 1100/
81.”” Or, as one respondent flatly stated,
‘““We are expanding in hardware and soft-
ware, implementing new systems, and in-
creasing the dp budget

Data processing is now entering a new
decade following 10 years of rapid technolog-
ical change. Some manifestations of that
change include implementation of multi-
media networks that handle data, text, voice,
and images, and the wide dispersal of mul-
tifunction terminals that interface with data
and text file processors. One industry ex-
pert’s comment was, .‘‘Of course, the main
indication of this trend is that budgets will be
more difficult to establish and costs w1ll be
more difficult to measure.’

The new category of communications
will see expenditures rising, but only moder-
ately, as the move to transaction processing
requires more dollars for communications
packages. There continues to be confusion
over what to include in the communications
category. Budgets are tangled. Some have
hardware on each end included, others don’t.
Modems, * controllers, multiplexors, and
phone lines end up as items in several differ-
ent categories. Also difficult to isolate is
voice vs data communications.

So, will corporate dp budgets take up
more room in the company ledger over the
next few years? No. The more-bang-for-the-
buck principle will continue to free up hard-
ware dollars. that can be rechanneled into
other dp budget areas. No one is slashing dp

" budgets, and no one is turning over saved dol-

lars to anyone else’s budget.

Still, the figures for 1980 clearly pomt
out the reshifting of dp dollars. Breaking
down expenditures category by category,
central site processing remains the way the
majority of companies do their dp business.
While the move to remote sites is rumored, it
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The more-bang-for-the-buck principle will continue
to free up hardware dollars that can be rechanneled

into other dp budget areas.

SELECTED INDUSTRIES

op AND CCORPORATE REVENUES |

| EDP AS PERCENTAGE OF'CORPORATE REVENUE ,
FOR SMALL, MEDIUM, AND LARGE SHOPS IN, THREE :

 EDUCATION

isn’t evident in the budget reporting. One
school of thought says the end-user is buying
much of his own equipment, programs, and
services, and therefore, those figures aren’t
- appearing on budgets. Also, as much as dis-
tributed data processing may be considered
the wave of the future, there is a slower pro-
cess of acceptance than once predicted.
Word processing, another highly
touted field, did not produce enough figures
from this year’s respondents to allow us to
draw any conclusions or make any predic-
tions.

HEALTH Looking at the specific
CARE F|ELD industries, the field of

health care deserves spe-
GROWS

cial mention. Its figures
back .up its designation as a high-growth
industry—and it’s also an accurate reflection
on the incredible amount of paperwork in-
- volved with forms. The health care industry
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METALPRODUCTS ~HEALTH CARE

spends 44% of its allocations on hardware—
usually data entry, 35% on salaries, and 7%

on supplies. It appears that health care is in’

the same stage of dp that the insurance indus-
try was several years ago—the ‘‘paper mill’’
stage, with very slow progress toward on-line
processing.

And, while, remote local hardware
locations remains in favor of central sites,
two exceptions stand out: the insurance
industry, especially those companies with
large shops, in which 11% of the respondents
said hardware was not at a central site, and
small shops in the textile industry, where it
was nearly 50-50 for local and remote.

The days of looking out the dp win-
dow and giving rough estimates are over.
Data processing budgets have joined the big
time, and will continue to become more com-
plex. In the words of one East Coast dp
executive, ‘‘Right now, all I'm trying to do is
stay even in the game.”’ *

HOW WE DID |

from the 1 magazme s domestrc marlmg list.
A sample of senior dp executives in' all
‘industries was surveyed from mld 0ctober
ythrough ‘mid-November 1979.

ture, manufacturing, construction, metal
‘the federal, state, and local levels: Industry;

‘were sufﬁcrent numbers of respondees to

groups as pubhc utilities, or petrochemr-k

‘came in too late to be mcluded or had datal

ellmlnated

‘on budget size:

: Srze
: Small
'Medrum $150 000to

: Large
~many of the repomng mstallatrons are IBMk
rshops '
, ferent this year. Instead of including educa-
tion and govemment as industries equal to.
say textiles or automotive, they are standin; g
by themselves. Traditional mdustnes, the,
‘academic world ‘and the offices of the
~Presrdent ‘governors, and mayors just don’t
‘comes tlme to draw up the budget Laid srde‘,

ferences is in the allocations for ‘hardware

‘education goes heavy on the hardware; gov-.

‘say government is always a lrttle behrnd in
the paperwork

THIS SURVEY

The DATAMATION 1980 Budget Survey is
based on a sample of DATAMATION s User
Panel and’ dp’ managers _selected by title

. The sample included vmually every‘
known industrial classrﬁcatlon ‘There were
sufﬁcrent reponses to allow. us to do com-
pansons in the fol]owmg mdustnes furni-

products, automotive, and govemment on
groups were reported on’ only when there

penmt us to draw valid conclusions while
protecnng the 1dent1t1es of the repomng;
orgamzatrons This is the reason for the
seemmg omission’ of such major industrial

cals, or dlstnbutors,a there ]ust werent
enough responses. ~

Each retumed questronnarre was
exammed before its results were included in
these ﬁgures Those that were mcomplete,

that just drdnt add up, were regrettablyj

The orgamzanons repomng were;
d1v1ded into three srze classrﬁcatlons based

Budge
.+ .Range
Under$150 OOO

~ $1million = IBM 370/ 138
Over$1 mrlhon 1BM 370/ 168
- We have used IBM hardware as the
standard size measurement because so

Industryw1se we drd somethmg drf—

operate under the same boundaries when it
by side, it’s apparent one of the blggest dif-
and people. Industry pays brgger salarres,
ernment has a higher number of purchased
rather than leased machines. Salaries in the

govemmental field are lower and hardware
is run longer It wouldn’t be too radical to
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Recognition, commitment,
investment

Hughes is investing millions of dollars a year in
resources for software development and production.
(With our four-billion-dollar backlog of more than
1,500 high-technology electronic projects to complete,
we need to make that kind of investment!)

More important, our software engineering population
— around 1,000 as recently as 1976 — has grown to
more than 2,500. And is still growing. We'd like it

to grow even faster.

Software specialists are a distinct and recognized
element of the mainstream at Hughes. They are inte-
grated in our engineering environment. But not
swallowed up.

Software, not a sensor, is increasingly the key
element in systems we are developing and delivering.

Our in-house software engineering capability is more
and more often the key ingredient that keeps us
ahead of competition.

We know that the software specialist is central to
our scientific success and business growth at Hugheﬁ

It’s an interesting and rewarding place for a soft-
ware specialist to work.

Come see.

Success breeds success
in software at Hughes

As we repeatedly demonstrate capability in software
engineering, we get more and more assignments invo
ing software as the major component from concept
through performance — in space, in the air, on or
under the sea, on the battlefield, or in the
corporate setting.

Meanwhile, our work attracts senior people with broz
software experience and talent. And we are able to
keep them happy because of the variety of our assign
ments that use and stretch those individuals' abilities.




Hughes is offering secure and varied jobs in a dozen Southern California loca-
tions in Los Angeles, Orange, and San Diego Counties.

Hughes is hiring software specialists and other data-processing professionals,
engineers, scientists, and technicians.

Hughes is looking for capable men and women with all kinds of experience:

SOFTWARE ENGINEERING
Command & Data Handling
Communication Systems
Computer Design Development
Computer System Development
Digital Communications Design
Digital Systems - Microprocessors

" Software Design Analysis
Software Test

PROGRAMMING
Business Management Systems
CAD, CAM & CAT
Communications
Computer Systems
Data Processing Analysis
Information Management Systems
Numerical Control
Operating System & Network
Real-Time Graphics
Scientific

Software Analysis,
Development & Test

Space Power Systems

... and Applications Programmers familiar with radar, signal
processing, air defense, tracking, missiles, or satellites.

Let us know what your technical specialty is, and how you would like to build on it.

If the Hughes Quick-Action Application F—==-—-—-~-~-~-=-—-—-=—-=—=-=-==- A

originally attached to this page has been :
removed, please send your resume to: : H UG H Es
Hughes Aircraft Company !

Professional Placement 100/C666 b e e e e e - — 4

P.O. Box 90515, Los Angeles, CA 90009 HUGHES AIRCRAFT COMPANY

Equal Opportunity M/F/HC Employer
U.S. citizenship required for most positions

Massive data compression, interactive
graphics, an integrated computer network,
and 3 1/2 million computer instructions
are components of the Hughes Large-Scale
Real-Time Data-Processing System.




A All-altitude, all-aspect radar for the F-15
fighter aircraft is the Hughes-developed
AN/ APG-63 system of air-to-air
detection, target acquisition, and tracking
capability,

Now Hughes technology is increasing
that capability still further with the
addition of a programmable signal-
processor on board, converting the radar
from hard-wired to software
programmable.

This digital modification is one example
of the trend from analog to digital
technology in many kinds of advanced
electronic systems we create.

-y

Zombat Grande is the electronic air
lefense system Hughes developed for
5pain. It integrates existing radars, such as
‘hose shown, into the automated

systems with the use of radar data
2xtractors.

More than 680,000 instructions were
srogrammed into the system’s computers.
The entire nationwide network was
:ompleted on time and within budget, and
the software has effectively supported
ntensive tests.

Earlier, Hughes created the NATO
illiance’s air defense system that reaches
from Norway to Turkey. It is considered
the largest and most complex electronic
undertaking in Europe.

Every tool is close at hand

The amount of data-processing equipment available
for our software specialists to use is formidable:

IBM 370-165's, 158°s, 145, 115 . . .

Sigma 5, 8, and 9; DEC-10, 11-70, and 11-780’s;
Univac 6135; HP 3000; and too many minis
to inventory . . .

Amdahl 470’s, Hughes 5118M’s and AN/UYK 40’s,
and more.

Our modern software-development environment
provides simulation-modeling tools, special test-
instrumentation tools, mature compiling systems for a
variety of higher-order languages, tested specification
languages, and state-of-the-art programming aids —
all to help set the software specialist’s creativity free.

Specialists in the overall

Software engineering at Hughes focuses on the develop-
ment of embedded computer systems; i.e., systems in
which the data-processing capability is determined by,
and dedicated solely to, necessary functions of the
system.

We define and design the total system: hardware (data
processing, peripherals, sensors); software (opera-
tional application programs, support for built-in test
equipment, fault-isolation diagnostics, system support,
training and test-exercise programs); site facilities;
operational plans and handbooks; training; and
installation.

What does that all-round capability mean to the
individual software engineer at Hughes? Total involve-
ment. Participation alongside the systems engineer and
hardware engineer in defining with the customer the
system requirements. Top-down work on definition of
software architecture to meet hardware and software
requirements. Cooperation with the systems engineer
and hardware engineer in bringing the system to
operational acceptability.

Virtually every software specialist will have a
choice of job opportunities in the 1980’s. In some,
you might seem to be a stepchild, or on a treadmill.

At Hughes, you can be a partner and a pioneer.
Please let us hear from you.




Worthington Pump, Div. of McGraw Edison, a major manufacturer of industrial pumps, utilizes MDS SERIES 21 Systems.

The
Informat:on
Pump

MDS SERIES 21 Distributed Data
Processing System

4l MOHAWK
I DATA
SCIENCES

1599 Littleton Road, Parsippany, N ] 07054
(201) 540-9080

4 CIRCLE 96 ONREADER CARD

More Effective Information
Management. Progressive companies
realize this growing need. As a mat-
ter of fact, the ability of a company to
pump information-at the right time-to
the right place, frequently determines
the company’s competitive position.

Many companies like WORTH-
INGTON PUMP, Div. of McGRAW
EDISON, realize this fact of business.
And, many use MDS SERIES.21 Dis-
tributed Data Processing Systems to
accomplish it. With these easy-to-
operate systems, dispersed locations
can use today’s information without
waiting for tomorrow—or next week.
And to make these dispersed opera-
tions even more efficient, MDS

7; SERIES 21 Systems provide local pro-

gramming capabilities. This means
the System can be customized to ac-
commodate the special needs of a
particular location, and are easily op-
erated by field personnel.

Worthington Is Using SERIES 21 Sys-
tems. This major manufacturer of

industrial pumps manages its infor-
mation more effectively through the
System's unique abilities. SERIES 21
Systems are the primary element

in its computerized pump selection
program. A program that ensures =~
their customers of prompt response to
requests for product and pricing
information.

Its MDS Systems give the field of-
fices the flexibility of servicing
customer requirements from local
files, or the central data base. As a
result, pump selection that would
have taken days now takes min-
utes-projects that would have taken
weeks now take a few hours. -

No Matter What Your Business...your

- iriformation management needs will

continue to grow. The modular, ex-
pandable design of MDS SERIES 21
Systems provides a cost-effective

means of growing with them...Let

- MDS show you how.

O Please send
additional information

O Please have
an MDS representative
call for an appointment.

O Please call our Information
Services Manager.

|

| |
| |
| |
| |
: Name Title ||
| |
I Company {
I |
I No. & Street l
| |
| CivSeelp D
SERIES 21 Reg. U.S. Pat. & Tm. Off.
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To maintain production schedules and keep error
rates low, managers are turning to team organization
strategies and group review processes.

GROUP

PROCESSESIN
'PROGRAMMING

by Ben Shneiderman

The first two decades of programming history
~ gave us the image of the introverted, isolated
programmer surrounded by stacks of output.
Other workers have left the office, but our in-
tense programmer, ignoring the absence of
his colleagues, scribbles rapidly with a felt-
tipped pen in hopes of eliminating the last bug
before a 9 a.m. deadline.
Fortunately, this image is becoming a
caricature. The lonely days of programming
are giving way to community, interdepen-

dence, and stability. This passage is happen-:

ing gradually—the settler groups are still
resented by the pioneers who seek to preserve
their freedom and independence. Personality
studies of programmers still show that pro-
grammers’ need for social interaction is sig-
nificantly lower than for people in many other
professions. The concept of the programmer
as a ‘‘loner’’ has some validity, but it is
changing.

Although some people mourn the pas-
sage of the days of explorers and pioneers, the
benefits of stable civilization that depends on
social interaction are attractive. Pioneers are
necessary, but their productivity and reliabil-
ity are erratic. As organizations become more
dependent on computerized systems, produc-
tion schedules cannot be violated, mainte-
nance must be fast, and error rates must be
low. To satisfy these needs, managers are

- turning to team organization strategies such
as egoless democratic teams or chief pro-
grammer teams, and to group review pro-
cesses such as structured walkthrough, peer
ratings, and code inspections. Although indi-
vidual accomplishments will always be
important, the value of group processes is in-
creasing.

Team organizations are long-term
strategies for encouraging cooperation during
major projects. Short-term team or group pro-
cesses are designed to bring individuals to-
gether for specific tasks such as evaluating
program designs or code. Group processes
may be used in conjunction with or indepen-
dently of team organizations. Like group
therapy, group processes are designed to en-
courage cooperation, build interdependence,
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and help individuals overcome their anxi-
eties.

Some social psychological research
suggests that small groups encourage individ-
uals to perform at higher levels than larger
groups because they feel that other group
members will recognize good work and criti-
cize poor performance. However, learning
may be hindered in small groups if anxiety
and fear of failure become debilitating.

~ Experimentation on team organiza-
tions is difficult because the alleged benefits
are difficult to measure and the time frame is
long. Experimentation on group processes,
however, is difficult but possible. The trend
toward experimental testing, apparent in pro-
gramming languages, data base query facili-
ties, and interactive systems design, stems
from the recognition that a designer’s (or
manager’s) intuition can be and should be
supported by experimental evidence.

The concept of peer review or peer
rating, relatively new to dp, has proved to be
useful in predicting an individual’s perfor-
mance and in evaluating products such as
technical articles and books. Peer reviews are

global predictions of performance and peer -

ratings are evaluations of a specific product
quality.

Studies performed by the Defense
Dept. concluded that peer reviews are more
valid in predicting how individuals will fare
in Officer Candidate School or in combat
situations than are objective tests or supervi-
sory evaluations. Possible reasons include
® the closer daily contact of peers
® people show their best side to superiors
®. peer review provides a larger number of
judgments than one evaluator’s opinion

The peer rating process serves as a
tool for programmer education, program-
ming team communication, and programmer
self-evaluation. Such a feedback technique is
useful because we have poor software quality
metrics.

PEER After a pilot study in 1977,
three peer - ratings were
gﬁ:g‘Yﬁ conducted during 1978 at

the Defense Mapping
Agency (DMAAC) in St. Louis; at General
Electric (GE) in Arlington, Va.; and at the Bu-

reau of the Census in Suitland, Md. In this
work, done in collaboration with Nancy
Anderson, a University of Maryland psy-
chologist, assisted by Opal Reyrolds, five
professional programmers with similar back-
ground and experience each provided one
program representing their best work. Notes
indicating authorship were removed and
copies were distributed to each participant,
who rated four programs (one for each of the
others). GE programmers provided FORTRAN
IV and FORTRAN 77 samples, DMAAC pro-
grammers ASCII COBOL samples. GE and
DMAAC samples ranged from 50 to 275 lines
in length while Census samples ranged from
100 to 650 lines. ,

~ Each study was condicted in a well-
lighted, comfortable conference room in an
informal atmosphere. Distractions and inter-
ruptions were not allowed. Participants
worked on one program during each of the
four periods of 35 or 45 minutes. Raters who
completed a program before the time elapsed
were not permitted to go forward or backward
and were encouraged to take a break. Partici-
pants were asked to work individually and not
to discuss the programs during the study.

Thirteen subjective questions on pro-
gram qualities on a 1 to 7 scale (Fig. 1) were
asked for each program, and comments were
written on plain sheets of paper. At the end of
the fourth time period, participants com-
pleted the summary evaluation (Fig. 2).

To-preserve anonymity, the adminis-
trator copied program comments onto
separate sheets prior to distributing them to
the author/programmers (approximately one
hour after the review for Census and GE sub-
jects). Each participant received two reports.
One indicated how his or her program was
rated by the other programmers and the sec-
ond compared how each participant acted as a
rater in relation to the others.

In over half of the 195 cases, on any
simple question, at least three of the four
raters gave the same rating or a rating that dif-
fered by one one point. In all other cases, at
least two raters showed agreement. These en-
couraging results indicate that raters are fairly
consistent in rating subjective questions. Rat-
ings would probably be even more consistent
if the meaning or intent of each question were

PHOTOGRAPH BY STEVE COOPER
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The development process metrrcs provrde dramatrc
evidence of the effectiveness of disciplined team

procedures.

discussed prior to the review. Analysis of the
difference in the highest and lowest ranking
for a program by the four raters shows that in
55.4% of the cases there was a difference of
no more than oné point.

" Of the 15 participants in the three ﬁeld
studies, 10 replied (by a rating of five or more
on a scale of 1 to 7, where 7 was the “‘yes”’
ratinig) that they learned something during the
peer review process. Twelve people said they
would modify their programming behavior to
produce good samples if they expected a peer
rating semiannually. Eleven believed that
peer ratings might improve programming in
their organization. Verbal comments made
by GE programmers regarding the merits and
capabilities of FORTRAN 77 and FORTRAN IV,
suggest that the process was educational,

The response to the question about
preservmg anonymity (nine participants gave
ratings of three-or less) indicates that, despite
precautions, anonymity is a problem. Pro-
grammers who work together, who are famil-
iar with the work done in a pamcular shop, or
who assist peers with programis are able to
identify the authors of code. Solutions in-
clude comiposing peer rating teams of people
who do not work together.

These field trials suggest that peer rat-
ings of programs are productlve enjoyable,
and nonthreatening experiences. Such re-
views can serve as educational tools and as
incentives for programmers to produce higher
quality code and submit for semiannual peer
reviews. Long-term studies should be under-
taken to verify if programmers change behav-
ior when they anticipate peer ratings. .

GROUP- Glenford J. Myers 6f IBM’s
TESTING System Research Institute

v conducted ‘an intriguing
experiment to validate the effectiveness of
individual testing and group testing patterned
after code inspections. Category A subjects
tested a 63-statement PL/1 string manipula-
tion program individually by using a terminal
to execute programs against test cases gener-
ated after examining the program specifica-
tions. They did not have access to the
program listing but could execute it against
data files. Category B subjects were given the
same environment plus the program listing.
Category C subjects were organized into
three-person teams and wére asked to test the
programs manually with the code inspection
process. A questionnaire on PL/1 and code in-
spection experience was used to ass:gn sub-
jects to groups.

. The results (Fig. 3) suggest that group
testing is only modestly more effective than
individual testing, although group testing
do€s consume more time per error found.
However, this is not to be taken as an indict-
ment of group processes since the claimed
benefits of groups include facilitation of
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CFIG. 1

v Evaluatron Form

~T Please make any wrltten comments you wrsh after eacﬁ
,c questlon or on a separate sheet. : e

i 2 ‘Were sufficient and useful comments

3. Were spaces and blank lrnes used properly : ;

i 4 Was the low level logro of the program e

~ comprehensible? o123 4
5. Was the high-level. desrgn (for example top- o
’: :.,“down or modular) apparent and reasonable’7 1.2 3 4 5 6 7
- 6. Was the algorithm a good choice? 1.2.3 4 5. 6.7

7. Was this program easy to comprehend o he ;

- overall?

'~8.,~Would it be easy for you to modlfy thrs el e
" program? 13 3 45087
9. I8 this program compiler- rndependent'7 1203 4 56 T

10. Is this program machine-independent? f 1.2 3 .4 .56 7
11.. Would you have been proud to have wrrtten S e
~ this program? 123 4 5 6.7

12. Are the data structures used rn a sensrble : o e
oway? T 192:3.4 5 6 7
.13, Would you find |t hard to rmprove thrs S e
. program?. Lo 12,3 .4 5.6 7

EVALUATION FORM FOR PEER
RATING FIELD STUDIES

Program Number ____ Evaluator Number_':

L Neutralor
No Don’t Know Yes

1 Were reasonable varrable names used'? 20840 5.6 7.

provided? 123405 @

1o produce a program with a pleasrng s s
 format?. 1234 5.6 7

T - e
'SUMMARY AND FlNAl. EVALUATlON FORMS
FOR PEER RATlNG FlELD STUDlES

_quality?
“Which program was of the lowest

_Whrch program was second
_highest in quality?
Fmal Evaluatnon

Did you learn anything useful about programmlng Suia e

‘Do you think you would modify your programmrng co

have done their best to preserve your anonymity? 12 3 4 s 6

,'General comments about the peer review
, process and 'suggestions for rmprovement

Summary Evaluatlon :

po Evaluator Number &
Which program was of the hrghest : ' -

quality? =~

style during the peer review process? =~ Sl "2‘ 3

behavior to produce good sample programs if -

you were told to expect a peer revrew every six ‘
months?. 1. 2 83 4 6567
Do you- thrnk the peer review process may be . s
effective in improving programmrng in your . .
organrzatron” B o1 2.3 4
Do you think the administrators of the peer review .
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cooperation, education, and increased reli-
ability. For these reasons, I believe managers
would accept the increased cost of group test-
ing even for the modest improvement.

A surprising result of the experiment
was the wide variation in which of the 15
known errors the programmers found. Only
three errors were found by more than 75% of
the subjects. Of the remaining errors, no pat-

tern was found that would indicate some were -

easy to find and others difficult. This suggests
that individuals have radically differing
debugging styles.

Myers carries out a hypothetical ex- ‘

periment based on his data and suggests that
the best approach is to have two individuals
test a program by first working separately to
find errors and then pooling their results.

Group processes may be less produc-
tive in program testing than in evaluating de-
signs—certainly  different behavior is
required for these different phases of program
development. Defenders of group processes
argue that the benefits include supportive
feedback, increased desire to demonstrate
competence before colleagues, development
of trusting relationships and educational
opportunities.

An important study was conducted by
Victor Basili and Robert W. Reiter Jr. of the
University of Maryland in which advanced
undergraduates and graduate students, some
with professional experience, were assigned

- to six three-person ad hoc teams.and seven

three-person disciplined teams; six subjects
worked on their own. The ad hoc teams and
the individuals could use whatever strategies
they perferred while the disciplined teams
used chief programmer organization strate-
gies, top down design, a program design lan-
guage, walkthroughs and code inspections.
Each of the 19 software development units
(the teams and individuals) designed and
implemented a two-pass compiler for an
ALGOL-like language requiring over 1,200
lines of code in SIMPL-T, a high-level struc-
tured programming language.

Each compilation and execution was
automatically copied, thus minimizing inter-

ference with normal development processes.
Some 130 objective programming metrics
were automatically evaluated, focusing on
the development process and final product.

The development process metrics
provide dramatic evidence of the effective-
ness of disciplined team procedures. The
average number of computer job steps to
complete the project for the disciplined teams
was only 75.6, compared with 223.5 for the
ad hoc teams and 185.5 for the individuals.
Similarly, the average number of program
changes, a indicator of the difficulty encoun-
tered during development and of the clutter in

- the programs, was 159.1 for the disciplined

teams, compared to 522.7 for the ad hoc
teams and 353.0 for the individuals. The su-
periority of the disciplined teams was at the
1% significance level.

For the final product metrics, the ad
hoc teams had greater control flow complex-
ity and had longer programs (1,676.5 lines of
code on the average, compared with 1,275.3
forithe disciplined teams and only 1,026.7 for
the individuals). Metrics indicating data vari-
able organization, modular structure, invoca-
tion patterns and inter-routine
communication suggested better organi-
zational strategies for the disciplined teams.
Time spent on the progject was not monitored
so it is hard to assess costs for the implemen-
tations.

This experiment makes a strong case
for the disciplined team approach when com-
pared with ad hoc teams. Just putting three
people into a group does not make it a team—
the participants must be trained in group pro-
cesses and in coordinating their efforts, or the
overhead will interfere with productive work.
The large number of computer job steps and
program changes for the ad hoc teams sup-
ports Brooks’ aphorism that adding program-
mers to a late project only delays it further.

e effectiveness of group
The effecti f

CODE processes as an educational
REVIEWS experience: was demon-

strated in an controlled ex-
periment by Ronald S. Lemos of California

State University, Los Angeles. Some 87
undergraduates in three sections of an intro-
ductory COBOL course were assigned to an ex-
perimental group while 128 undergraduates
in four sections of the same course were as-
signed to the control group. The experimental
group subjects brought program listings to
class and were organized into three-person
groups to review and write critiques of each
other’s programs. The control group subjects
had lectures instead of a group process. The
experimental group required significantly
fewer runs (3.4 compared to 4.4, on the aver-
age) to complete homework assignments. On
the final exam, program composition scores
were significantly higher for the experimental
group (136.2 compared with 108.8, on the
average) and comprehension scores were
substantially higher (117.1 compared with
84.5, on the average), but did not reach sig-
nificant levels because of high variance in
performance.

These four experiments provide valu-
able data about human performance in pro-
gramming. Disciplined group processes are
effective in reducing the number of runs
necessary to complete a project by helping
programmers find bugs and write better code.
Code inspections, structured walkthroughs,

.peer reviews, group testing, and technical re-

views apparently encourage cooperation, in-
crease communication, support education,
and reduce variation in performance. Group
processes may consume a great deal of time,
but they are worthwhile investments since
they speed the development process, improve
the final product, and help to develop a more
harmonious work environment.

This article is adapted from Mr. Shneider-
man’s forthcoming book, Software Psychol-
ogy: Human Factors in Computer and
Information Systems (Winthrop Publishers,
Cambridge, Mass., January 1980). #*

BEN SHNEIDERMAN

Ben Shneiderman,

computer science
at the University of
Maryland, has
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ANNOUNCING AN
NDUSTRY FIRST.
NETWORKING

[HAT WORKS.

Up until now, networking has been
more promise than performance.
Now there’s the XODIAC™ Network
Management System — Data General’s
new, user-transparent network soft-
ware. XODIAC lets you hook-up any
number of AOS-based ECLIPSE sys-
tems and keep your entire DDP
operation right under your thumb.
You can even add our other commu-
nications products to access other
systems.

XODIAC user-transparency
means no network-specific program-
ming, less repro%\ﬁamming, and more

* control for you. No other computer
company can give you networking
software that’s easier to use. ‘

And XODIAC communications
are based on the internationally
recognized X.25 protocol from CCITT
so you can access public data net-
works like Telenetinthe U.S., Datapac
in Canada, and Transpac in France.
XODIAC Network Management
System. It works. For more informa-
tion, call or write, or send in the
coupon.

Data General Corporation, Westboro, MA 01581,
(617) 366-8911. Data General (Canada) Ltd.,

Ontario, Canada. Data General Europe, 'd
61 rue de Courcelles, Paris, France, //
766.51.78. Data General Australia, 77
(03) 89-0633. ECLIPSE is a 7 e
registered trademark and ? 55
XODIAC is a trademark of LTS

General Corporation,

Data General. ® Data e W pE
’d
1979. (d




NOW. .. All the
benefits of
Carpeting . . .

with better

STATIC PROTECTION
than tile.

LOMFPU-LARPH ™

High Performance Anti-Static Carpeting

COMPU-CARPET permanently anti-static carpets and
COMPU-MATS™ . Eliminate static problems in com-
puter and terminal areas * Protect sensitive electronic
equipment ¢ Meet IBM recommendations * Provide
comfort and acoustical advantages of high quality
carpeting * Carry a 5-Year wear and static warranty.

U.S. Pat. No. 4,153.749

llllllw bept. .
ﬂﬂﬂlll.'l.?llll.‘ 32 Southwest lnedustrlal Park!

Westwood, MA 02090
THE STATIC CONTROL PEOPLE (617) 326-7611

e il
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4 RS232C Cable Turnaround. \
quick as a cat!!

Quality Standard EIA RS232C “Panther”
interface cable assemblies

e In stock...immediate delivery for:
4,12, 16, 25 conductors
10, 25, 50, 75 foot lengths
s Extended lengths, modems and custom

assembilies, 5 to 10 days.

Computer Cable Products Div.

Vertex Electronics, Inc. .

150 Schmitt Blvd., Farmingdale, NY 11735
Tel: (516) 293-9880 Telex 14-3155

Vertex Mid-Atlantic, Inc.

ccp
10774 Tucker St., Beltsville, MD 20705 )

\_ Tel: (301) 937-0180
" CIRCLE 101 ON READER CARD

NEED EIA CABLE?

Py
. They don’t call us “The Company with a Lot of
Connections’’ for nothing! Whatever your
interface cable needs, call on Data Set.
All types of cables and connectors, pinned to your
specifications — ribbons, coax, twin-ax, Telco,
junction boxes . . . to name just a few.

THESE ) EIA RS 232-C Cables — All 25 Pins Wired
ITEMS IN MALE-to-MALE or MALE-to-FEMALE
STOCK

Specify when ordering:

LENGTH PRICE LENGTH PRICE LENGTH PRICE
3 feet $17.50 20 feet $26.00 40 feet $36.00
5 feet $18.50 25 feet $28.50 45 feet $38.50

10 feet $21.00 30 feet $31.00 50 feet $41.00

15 feet $23.50 35 feet $33.50

New catalog available
d s The Company with a lot of Connections
ce Data Set Cable Company.inc.
We serve you from 2.locations:
722 Danbury Road — P.O. Box 622

Ridgefield, Connecticut 06877
(203) 438-9684

3560 Polaris Avenug, 21
Las Vegas, Nevada 89103
(702) 873-2133

CIRCLE 76 ONREADER CARD
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RENT e LEASE

GENERAL
DATACOMM 36 MONTH
MODEMS PURCHASE LEASE RATE -
212A . DataSet $ 850 $ 35
208B/A DataSet $3,275 $110
201C  DataSet $1,150 $ 40
202S/T DataSet $ 565 $ 20
DECwriterlll LA120 $2,295 $ 80
‘DECwiriterlV LA34 $1,295 $ 45
DECwriterll LA36 $1,895 $ 65
DEC COMPATIBLE VIDEO DISPLAYS

VT100 Compatible Datagraphix CALL
VT52 Compatible Hazeltine 1552 CALL

. COMPUTER EQUIPMENT
MAGNETIC MEDIA-ACCESSORIES

$75
$ 45

“DEC” Compatible Magnetic Media by NASHUA-RP06
RLO1-RMO03-RKO05
ACOUSTIC HOODS-XEROX 1750-Ti SILENT 700 PORTABLE

CALL NOW e TOLL FREE

800-223-1696

® 285 Madison Avenue
e New York, N.Y. 10017
212-889-3888
. eeesssssssll
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DASI, the nation’s largest independent supplier
of data terminals for telecommunications, offers a full
line of state-of-the-art products from Texas Instru-
ments*, Lear Siegler, Digital Equipment Corporation,
Diablo, Teletype and DASI.

DASI can provide you with the right products
for your needs, including a wide range of printers, CRT
terminals and computer peripherals from stock
through a coast-to-coast network of sales and service
facilities. Whether you want terminals, couplers, or
complete distributed data processing systems, DASI
has the best at competitive prices.

THE DATA TERMINAL
AND SYSTEMS PEOPLE

~ Service for tomorrow.

Nationwide Service. You save time and trouble
with DASI’s free on-site 90-day warranty covering every
systems component they sell. When you need service,
DASI's own field engineers arrive within 24 hours with
the spares required to get you operational immediately.

Buy, lease, or rent equipment from DASI and
you'll have the systems you need today and the service
you'll want tomorrow.

For more information on DASI’s capabilities, in-
cluding extensive financing programs, equipment, serv-
ice or supplies, call your local district office, or toll free:
(800) 631-9604 or 9605. *JE Authorized Distributor.

FAl5. Data Access Systems, Inc.

Corporate Offices: 100 Route 46, Mountain Lakes,
New Jersey 07046 - (201) 335-3322

* Boston ® New York City ® Rochester ® Northern New Jersey ® Philadelphia ® Washington, D.C. ® Atlanta
® Chicago ® Cleveland ¢ Detroit ® Dallas ® Houston ® Los Angeles ® San Francisco ® Seattle
CIRCLE 103 ON READER CARD




3022

Complete Line of FCC Registered
DDD Direct Connect Data Modems
Designed to Save You Money the
Moment You Plug Them In.

0 DIRECT REPLACEMENT — Unplug your Bell 103J,

113C, 2028, 201C, 208B or 212A and plug in a
Rixon T103J, T113C, T202S, T201C, T208B or
T212A replacement. It's that easy.

0 SAVE MONEY — Compare prices . . . the Rixon

M $1 0L DATA

Alternative is lower! . i & 1L WR_SD_RD_MC_IN 6 ,
01 YOUR CHOICE — LEASE OR BUY — With Rixon, e w
you can lease with a buy option or buy outright. L e = - — !
0 OTHER Rixon ALTERNATIVES include . . . dial-up ‘ : RN
test center . . . exchange/repair program . . . ser-

vice contract . . . the latest technology and built-in
diagnostics.

0 PEACE OF MIND — For more than two decades,
Rixon has served data communications needs with ,‘, .
quality products and service. % ettt R ¢

A satisfied customer is our first consideration.

SEND FOR THE RIXON ALTERNATIVEKIT ...

PR RON =
 manaAME

with details on our complete line of DDD data mo- L e
dems, a comparison chart on prices, details on L e
our lease and service programs and more.

o FRPTON ine A suBSIDIARY OF

SANGAMO WESTON

2120 Industrial Parkway, Silver Spring, Maryland 20904
(301) 622-2121 » TWX: 710-825-0071

© Rix;::n, Inc,, 1979 CIRCLE 104 ONREADER CARD




by Robert L. Patrick

This article is based on a book, Appli-
cation Design Handbook for Distrib-
uted Systems, by Bob Patrick,
consultant and longtime DATAMATION
advisor, which is scheduled for re-
lease by CBI Publishing Co., Inc., of
Boston, in late February. The first
chapter views distributed systems
from the vantage point of the senior
manager approving the project; it
discusses economics, life-cycle
costs, and technical factors affecting
the financial break-even point.

The second chapter takes the
project manager’s viewpoint and
enumerates 95 separate activities
that must be addressed during the
development, installation, and
operation of a distributed system.
This checklist is organized by devel-
opment phases and gives special
attention to project management,
business systems
conversion, systems maintenance,
and the operation of the system after
development is over.

The bulk of the manual is de-
voted to the enumeration of 186 de-
sign hints. Each of the 186 items
describes anidea andtells how it has
been used successfully. '

Patrick does not claim the
coverage is exhaustive. He notes the
rapidly developing state of the art in
designing distributed systems, and
plans to update this book in a few
years to reflect improved design
practices. The excerpts reflect pri-
marily human factors aspects of dis-
tributed systems design, the book,
however, covers distributed data,

requirements,.

From consultant Bob Patrick’s forthcoming
Handbook, 15 excerpts that focus on the human
factors of designing a distributed system.

A CHECKLIST FOR
SYSTEM DESIGN

reliable systems, network operation
and troubleshooting, standards, and
several other major topics.

. [ ]

43. User Organization. In addition
to tuning the system design to the user’s capa-
bilities, sometimes the user’s organization
and the support organization also must be
tuned so production operations and continu-
ing service can be successfully conducted.
When processing and data are distributed, re-
sponsibility is distributed. If user manage-
ment is too busy, unwilling, or incapable of
accepting the responsibility for system
administration, service, security, training,
and some of the responsibility for problem
determination and recovery, then a distrib-
uted system is likely to be unsuccessful.
Education, training, and user participation in
the design are the best ways to avoid this
problem,

‘ )
80. Preliminary Operator’ s Manual.

After a preliminary design is prepared, sur- .

prising benefits result if the design team next
produces an operator’s manual. If the opera-
tors review the manual while the detail design
is proceeding, you will receive feedback from
your community of users which allows
human factors considerations to be inserted
into the design early. In addition to a system
overview, the operator’s manual should cov-
er morning startup, routine processing,
evening cleanup, abnormal cyclic process-
ing, special runs, and recovery actions.
Most designers recognize two modes
of man-machine interaction; namely, the
infrequently used function, and the routine
high volume activity. If separate sets of stan-
dards are devised to govern each type of di-
alog, then the protocols for all the
infrequently used commands will be the
same. While the high volume, frequent ac-
tivities may be different, they too will share a
(different) common protocol. The goal
should be to allow infrequent activities to be
successfully performed with a minimum of
error, while frequent activities are fast and

easy to do.

81. Built-in Training Mode . Prelimi-
nary design time is not too early for the de-
signer to plan additional support and service
functions that are relatively easy to include if
considered early enough. For example, un-
less an installation is so huge that operator
training can be delegated to a training team
and conducted on a computer dedicated to
that purpose, the training of replacement
operators (or the retraining of operators trans-
ferred from section to section, and the re-
treading of trained operators who have been
on leave or assigned elsewhere) suggests the
system include a training mode that will allow
operators to familiarize themselves with the
system without damaging live data files. If
the log-on sequence provides for a training
mode and if message processing programs are
conditioned by that mode, operators can log-
on for practice and reference a sample file for
training purposes. :

Similarly, system exercises can be
easily prepared if a terminal can be logged-on
in a test mode. The terminal can use produc-
tion program modules but have its outputs de-
rived from, or its inputs compared to, a set of
sample test files.

.

82. Built-in Statistics. If systems
level workload statistics are desired, a de-
signer should try to record total activity and
the rate of that activity. For instance, a run-
time parameter could control how often the
activity statistics are sampled. If the parame-
ter were set to one hour, then the counters
would be reset to zero once each hour and ac-

. tivity would be accumulated over the set time

period. At the end of each time period the
totals could be optionally saved while they
are being added to the previous totals. This of
course would require two areas for storing ac-
tivity statistics, one for the detail counts and
one for the accumulated sums.

As a minimum, one might consider
counting the number of transactions from
each screen and counting the number of out-
bound messages returned to that screen. If
one also counted disk accesses, messages to
and from the communication lines, and lines
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A good on-line system design couples the computer
intimately to the workforce at the terminals.

printed, a good measure of overall activity
would result. ; '

If the lengths of the various process-
ing queues were stored adjacent to these ac-
tivity statistics, then a single command
executed at the end of a preset time period
could record the activity which transpired
during that period and the lengths of the
queues at the end of the period. In addition to
being useful for reporting and planning pur-
‘poses, this activity table would be useful
whenever the system crashed, upon restart,
and immediately prior to shutdown.

91. Living with Error. In a batch sys-
tem we customarily abort the job step
whenever an ‘‘uncorrectable’’ error occurs.
By this means, human intervention is ob-
tained for conditions that occur too -infre-
quently to warrant programming. However,
in a distributed on-line system, a new phi-
losophy is required. At the risk of overstating
the obvious, an on-line system should never
abort. Therefore, some of those infrequently
occurring circumstances must be accommo-
dated by programming. The remainder must
be recognized and set aside in some meaning-

. ful fashion so human intervention can be re-
quested. However, while the person is
solving that problem, the system should con-
tinue to process transactions not related to the
troublesome case and must queue all transac-
tions which are logically dependent upon the
case being investigated.

In the rare case of a nonrecoverable
system error, the system still cannot abort but
must do an orderly shutdown or chaos will re-
sult. For instance, if log messages are being
blocked in a buffer, a controlled shutdown
will cause the buffer to be written onto the
storage device. A long-running background
application should be programmed so it will
respond to a request for orderly shutdown and
clear its queues, write end-of-file, and take a
checkpoint so it can be restored without loss
of the computing performed to date. This is
particularly important if a background appli-
cation was maintaining an on-line disk file,
since backout of all changes made to the point
of interruption and then rerun of the job from
its beginning may be unreasonably slow
tasks.

The complement situation occurs in a
large network when a system or node is re-
started. Status indicators must be checked to
see if all applications were completed prior to
the shutdown or whether some application
must be restarted partially through its pro-
cessing. Priorities in communication mes-
sages were briefly mentioned some pages
earlier in this handbook. While some net-
works require priority in messages to syn-
chronize clocks, perform problem diagnosis,
or start beginning-of-day activities, a system

148 DATAMATION

which contains application programs that are
sufficiently long running to require orderly
shutdown and restart in times of emergency
also requires message priority carried over
into the application. Then the predecessor
messages contained in the queues when the
checkpoint was taken are processed before re-
cently entered current transactions.
.

93. Trouble Indicators. System
operators have long used response time, at
any level of transaction volume, as an indica-
tor of a system’s health. Thus, if terminal re-
sponse time deviates significantly from the
expected response time at a given level of
transaction load, an alarm is sounded so the
support staff can determine whether diagnos-
tics are in order.

Another technique that is easier to
implement (and is in some ways more inform-
ative) calls for threshold limit checks on all
queues maintained by the application. These
limit checks detect abnormal conditions and
sound the alarm before the queue overflows
or uncontrolled lockout occurs. The abnor-
mal conditions are reported to the support
center staff and processed by an abnormal
condition module which is empowered to
change priorities, shut off inputs, or take
snapshots while the support staff is diagnos-
ing the problem. ‘

.

97. Terminal Blackout Time . During
a diagnosis or recovery process, the problem
determination program sometimes seizes
exclusive control over the data base. If the

system is to be programmed so partial opera-

tion can be restored as soon as recovery is
partly accomplished, then the diagnostic pro-
gram should set a maximum lockout time pa-
rameter so it voluntarily relinquishes control
to production modules periodically. Other-
wise the terminal service on the restored por-
tion of the system will suffer unnecessarily.

““Maximum blackout time’’ is the
time period during which an operator’s screen
goes dark while the system is recovering.
Each application and each environment dif-
fers in its tolerance for blackout. If natural
recovery time for frequently occurring prob-
lems exceeds the user’s blackout tolerance,
then designers must seriously address prob-
lem- determination/recovery activities.

In large batch systems a multistep job
occasionally must be -restarted at the begin-
ning of the job, losing a few hours of process-
ing time. While this may be the simplest type
of recovery to program, it is usually unac-
ceptable in an on-line environment. Thus spe-
cial programs are required to assess the status
of the data base, and special data base struc-
tures are required which contain sufficient
redundancy to support this assessment. The
entire file system must be designed so the file
set can be partially locked, allowing produc-

tion operation on the surviving members
while the records in error are reconstructed.
Thus the maximum time of total blackout is
reduced even though the partial blackout may
apply to some records for an extended period
of time. ’

[ ]

108. Usage and Service. For many
years, the administrators of large host sys-
tems have configured to their average work-
load in an attempt to keep the systems fully
occupied 24 hours a day. They have been en-
couraged to operate in this manner by audi-
tors who were acutely aware of the cost of a
central computer facility.

In contrast, on-line systems are tradi-
tionally configured for their peak loads. This
guarantees that terminal response time will
not suffer during periods of maximum activi-
ty, and as a corollary, leaves some unused ca-
pacity during their off-peak hours. Some
designers resist attempts by financial man-
agers to use this surplus capacity as it always
results in queues, priorities, and complexity.
Other designers attempt to manipulate the
real world so the peaks are not so pronounced
and the peak hour tends to approximate the
average load. Sometimes a compromise is in
order if configuring for the peak requires
hardware or software that may not be avail-
able, or if the price difference between a con-
figuration for the peak and an average
configuration is drastically different.

If an attempt has been made to reduce
the peak load, but if the remaining load still
taxes the installed capacity, the designer can
build a transaction dispatcher on the front of
his application that appends a priority to each
transaction upon receipt and queues it appro- -
priately. Then the queues can be processsed
in accordance with the available capacity,
and the designer need not depend on special
conditioned behavior by the workforce.

’ ®
- 109. Human Factors. A good on-line
system design couples the computer intimate-
ly to the workforce at the terminals. There are °
several systems aspects which promote that
coupling. The following considerations are

typical: :

A. Some operator commands imply a
secondary action; i.e., ‘‘if the number of per-
sons taking a tour is changed, the price of the
tour package must be recalculated.’’ The
application’s command processor should be
programmed so the secondary action is auto-
matic unless canceled by the operator. To do
otherwise would allow an untrained or inat-
tentive operator to affect the integrity of the
files. :
B. Similarly, if the system is carry-
ing on an interactive dialog with an operator
and if the next information request is obvious,
the computer should be programmed to
present the next message voluntarily without
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Companies wﬂh large systems should consider
retraining employes who return from leave or are

transferred to other units.

wamng for operator input.

C. Many systems contain a table of
authorized users and their access privileges.
Thus, at sign-on time, the operator’s name is
located in the table before access is given and
if the riame matches, the privileges allowed
this operator are authorized. .

D. Along the same line, extensive
codihg or heavy abbreviation in computer re-
sponses usually implies a need for increased
operator training and a code book among the
operator documentation to decode the ab-
breviations. Some designers code the "re-
sponses heavily for the proficient operator
and then implement 2 MORE command which
causes the full text of the appropriate code
book section to be printed out on-line
whenever requested.

E. The administrative system. sur-
rounding the computer should be desigried
concurrently with the computer programs. If
paper files are kept or human assistance is re-
quired to complete sorne function, a general
rule dictates that the computer be pro-
grammed to make the human’s job easier.
This is true even when extensive computer
programming is required. An example will
illustrate this point: If the computer files are
not in sequence on the same key that is used
for references in the external physical world,
sort the outputs from computer processing
into real world sequence before printing or
queueing for display. :

F. If one of the primary purposes of
an on-line system is to support on-line query,
the designer should seriously consider allow-
ing each authorized user to catalog search
commands for repeated use. Thus a stock
broker monitoring the performance of the
market for a series of clients or the flight dis-
patcher monitoring the status of all departing
planes, or a physician inquiring about certain
patients, could enter queries into their private
catalog. Some personal shorthand notation
could then be used to invoke those queries
and receive the computer’s response.

)

110. Administrative F. eatures. A
lean, unadorned, strictly functional network
is hard to administer because the persons re-
sponsible for its administration cannot ob-
serve what is happening and may not even
know. all the principal players. Designers
concerned about system - administration
should consider the following:

A. Establish one cell in each node to
count errors. Then as each operator message
is constructed, increment the cell and append
it to the message.

. B. If an application is designed so
that all the message traffic between the appli-
cation and the terminal operators - goes
through a single module, the stage is set for
the.construction of a useful debug tool. The
module can log all traffic through it and ap-
pend codes to each message log entry indicat-
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ing which party (the computer or the person)
originated the message, and which terminal-
operator pair is involved in the dialog.

‘The system administrator should be
dble to request that the monitor ignore all the
traffic and make no logs, select only the mes-
sages involving a specific person, select only
the messages involving a single terminal, se-
lect all the messages involving a single loop
or_communications line, or record all of the
system’s interactive dialog regardless of
source. :

During debugging the monitor mod-
ule can be set to capture information for
debugging purposes, and after the system is
in operation, the module can be reenabled any

" time a terminal or liné proves troublesome.

C. If several processofs are intercon-
nected in a net, the computer console opera-
tors will benefit from a high priority,
operator-to-operator, hard-copy communica-
tions mode.

D. Small systems are frequently in-
stalled* with the minimum number of
necessary hardware devices. If the only print-
er attached to a node goes down, the entire
site can be impacted if clerical procedures are
vitally dependent upon hard-copy output.
Therefore, a good practice would call for a
header on each print file containing the site
identification, the report name, the number of

" pages in the report, the preprinted form num-

ber this report expects, the program produc-
ing. the report, the date the report was
produced, the security classification of the
data in the report, and any instructions for
special handling. This header should be
printed as the first page of the report, since it
uniquely identifies the report and provides in-
structions to the operator concerning the han-
dling of the printed copy. If ever it becomes
necessary to transmit the entire report to an
adjacent node for remote printing, the report
would be self-defining:

E. Ifdatais dlstnbuted through a net-
work, the rephcated data bases must some-
times be synchronized. If the system cannot
be shut down but if update transactions can be
temporarily deferred, provide for a queue at

each local node to capture update transactions _

against a data base that is in HOLD status. Fur-
ther, program the inquiry processes to respect
the HOLD status and to display a comment as
part of an interactive query which says:
‘‘Data current to , may not contain
latest information.”’

) [ ]

117. Human Factors Hints. Experi-
ence also yields some hints to be used in the
design of the man-machine dialog itself:

A. Keep date and time of last update
in the data base. Display this information on

screens and reports to identify currency of .

information presented.
B. When designing interactive com-

mercial systems, segregate all transactions
into uniform classes based on complexity and
the terminal operator’s tolerance for delay.
Design the system internally to provide uni-
form response to each transaction class re-
gardless of load. )

C. Operating systems software
should provide service priorities. Applica-
tions should be designed to place production
keyboarding at the highest priority; with
other man-machine dialogs next, felecom-
munications next to that, and electromechani-
cal devices (such as printers) last. Then
deterioration in print performance is an indi-
cation that saturation is occurring.

D. When inputting on a screen, re-
quest the data in the units most natural to the
user, allowing the computer to perform the
necessary conversion. Always display the
units alongside the input variables.

E. For fill-in-blanks record creation,
split the screen and set aside a small drea for
machine-man dialog. This allows the ma-
chine to initiate (or the operator to request)
information messages without dlsturbmg a
partially completed screen. i

F. Choose a consistent vocabulary
and use it uniformly for operator prompts and
crt-to-operator instructions. Words like
“‘Avenue’’ and ‘‘Ave.’’ should be treated as
synonyms.

G. Punctuate or otherwise break long
fields of numbers to improve readability: 213/
871-4320 or 430-74-0447.

H. Establish a convention for han-
dling missing data: .00 for dollar amounts,

. for alphabetic characters, - - for an
alphabetlc field.

1. When the computer dlsplays a vari-
able length list on crt, use a standard tech-
nique to indicate end-of-list.

J. When an error is detected in a small
transaction, it is usually acceptable to reject
the entire transaction. However, if the trans-
action is large or complex, allow rekeymg of
just the fields in error.

K. For appllcatlons with muluple crt
screens, put a unique ID on each screen for
reference purposes.

_L. Consider adopting the followmg
good protocol: any record to.be modified
must first be viewed.

M. Sometimes crt screens are used for
data entry where the paper input data forms
are not subject to change. If the input data
forms cannot be changed, it is preferable to
lay out the screen to correspond to the input
data form, rather than asking an operator to
extract fields randomly from the input data
form for entry into some ‘‘optimum’’ screen
design.

; N. In prompted interactive dialogs;
provide a fast path for highly skilled terminal
operators.

O. Build a display option into the end
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Although a system has sophlshcated communications
‘protocols, the main part of the conversion chore
must be faced by the design team.

of message processing in a ddta capture appli-
cation. Then if the operator becomes con-
fused or distracted, he need merely request a
display of the last transaction entered to re-
gain his place in the sequence.

P. When presenting search results on
crt screens, label every variable and give its
units. »

Q. In abig system give attention to the
human factors of error/diagnostic message
displays to avoid saturating the console
operator with uncorrelated data.

‘ )

136. Specific Process Controls. In
addition to the global controls, some specifics
deserve consideration:

A. If controls are planned from the
start, the designer will consider:

1. Count of transactions from each

screen.

2. Counts.on populations in queues.

3. Counts on numbers of outbound

messages to screens.

4. Counts on communication lines

traffic.

5. Arlthmetlc totals for all like fields

(dollar amounts).

6. Placement of all totals in a compact

table so they can be readily formatted

for display and used for problem deter-
mination and restart.

B. Every data set should have a head-
er which dynamically records the time and
date of the last update, the program perform-
ing the last update, and the number of items
currently in the file. -

- Financial files should carry an extra
date to indicate when the file was ‘‘closed’’ to
additional input.

C. Itis traditional in editing to build in
special controls over big ticket, unusual
occurrence, and catastrophe-if-wrong items.

D. If primary identifiers carry a check
digit, if transactions are prenumbered at the
source, or if prenumbered forms are used, the
computer should check these descnptors
upon input.

E. If programs are cataloged in sever-
al locations throughout the network, then
each program should store a change level
number. This number can be used to verify
the applicability of future changes and to
guide the troubleshooting process.

°

139. Training Features. When a life-
cycle approach is taken to design, the atten-
tion- given to several aspects of the system
usually changes. One function frequently
given incréased attention is training. Many
systems have been installed in which training
was treated as.a one-shot activity conducted
at the time the system was implemented.
Training courses are usually planned, defini-
tive examples prepared, and coaches ate pro-
vided during the initial system installation.

152 DATAMATION

However, what happens when there is
turnover in the workforce? What happens
when a new site is added to the network? How
are new features and enhancements intro-
duced? What if there is movement in the user
organization and whole activities are reas-
signed to personnel at a new location?

Usually ongoing training is left to the
users themselves. Training materials are not
mantained, examples become obsolete, and
since test data sets are seldom retained, the
new operator goes live from the beginning.

In small systems with low turnover
this may be satisfactory. With large systems,
training of new employees and retraining of
existing employees as they return from leave
or assignment or are transferred from unit to
unit should be considered.

Previous items in this handbook have
suggested that a few lines at the bottom of the
screen be set aside, that some operator docu-
mentation be maintained on-line, and that
users be provided with a HELP command so
they can get information in context when it is
needed. Other items have suggested that the
users’ skill level be maintained in the author-
ization table used at sign-on time and that this
skill code be used to condition the system’s
response to the user. Heavy abbreviation
should not be used in comments to unskilled
users, while skilled users should still be able
to use acronyms and codes to communicate
with the machine and reduce keyboarding.

Another item has suggested the
implementation of a training mode so trairiees
are restricted from the global system com-
mands which could cause trouble, and the
provision of special training data sets so inex-
perienced users can use production programs
on test data without disturbing the main data
base. Some additional thoughts along this
line are as follows:

A. The training mode should be de-
signed to keep track of the training, so the
trainee may be provided with an evaluation of
his efforts at the end of the session.

B. Some systems provide selection
from command menus as a way to progress
through a command hierarchy, and others

prompt users in an interactive dialog when

data is desired from an inexperienced user.
Almost all users appreciate these features
when they are initially introduced to a sys-
tem, but find such interaction laborious after
some proficiency is gained. Thus some sys-
tems have provided a fill-in-the-blanks mode
for experienced users.

C. Some systems have provided spe-
cial commands to allow a second terminal to
be slaved to the first terminal so a coach may
follow the interactive dialog of his pupil with-
out disturbing the training session.

D. For complex systems which sup-

port interactive searching, a library of proven
search commands if frequently maintained.

Thus the experienced searcher need not rekey
a lengthy search command every time he
wishes to invoke it.

These libraries provide useful training
information that suggests how the system
should be used for certain purposes. -

E. The designers of one distributed
system provided the ability to downline load
training material whenever the system was
changed and enhanced. Then as each operator
reviewed the training material, their operator
IDs were appended to a list. These lists were
remotely accessible, and this allowed the
training administrators at the central site to
determine how large a population of users had
viewed the training material and hence, when
the new features could be scheduled for
production operation..

. ,

158. Conversion Strategy. People,
files, and physical facilities must be convert-
ed before a new system can operate success-
fully. If people are scarce and the workload is
heavy, spare time may not be available to de-
vote to training. Thus temporary staff or over-
time may be required to give the present staff
enough relief so they can start to assxmllate
the new system.

. If the current system is automated and
if the goal is merely to migrate existing sys-
tem functions outboard, file conversioh
chores may be minimized. However, if the
data resides in manual files of if automated
files lack key data elements or if the integrity
of the existing automated system is not satis-
factory, file conversion tasks can vary from
significant to formidable. ,

~ If the user occupies a crowded space
or if there is equipment already installed that
occupies crowded space, there may. not be
enough room to install new equipment. Fur-
ther, the installation of new equipment and its
cabling usually requires some disruption to
the current operation. Depending- on the
company and the current situation, getting a
few hundred square feet near stable power in
a benign environment, with good access to
overhead or underfloor cable runs, may be a
time-consuming political chore.

If a system exists and if that system is
vital to the daily operation of the work unit;
the management may not allow an entirely
new replacement system to be brought in and
installed in a single series of events. Despite
the experience of others, they may not trust
the equipment, the software, the develop-
ment team, or the schedules.

If this is the case, then an installation
strategy requiring complete cutover in a short
period of time may be unacceptable. The
basic design may need rework so a system can
be installed in increments and still provide
useful function between the installation inter-
vals. This will allow managers of previously
unautomated functions to phase the introduc-




Ml . pased on 27 T&E e ety, by 34
O taing 55 unit): TSR st

ts using 5

or t.em 3 models

S . formance, 1 rabl ice an sup
??Otg?\cﬁgdrsgped the h\ighfxz,)s‘t ﬁe(‘) in ease 303 -‘:‘S:\szbf‘- rehablhtss;,:;ggy by eight
> . ent Intor” ice and 3.3 1 ort, 1eSPECT Tits.
marks 10 Man’ag&rﬂnm) fourth emczdaon nine respondents ‘f,sers with eight units
ation Corp. S oms  Base s the average . 979
rngual small business sys with “‘?ﬁﬁ“éyss’temﬂ Model Copygghl “Cﬁl :\icaiions /Tnc.,
; : W Com
users sury )g how well small  for the 6 Th\s,S)gSEIeamndwa; (Iilewton, MASS 02160
2 labilt

4.
> his order, he
3 Model 10was

assistaﬂc?)‘. nat'mgSChe“,‘e ; ‘
s gz&;g‘zj‘g g’,?é;&i?niffgé ~ In Case You Missed It,
3 e ulis were EIVEn 25 OUR COMPETITORS

survey fes“f the ratings as-

0 .
Saeammusre | JUST CAME FACE TO FACE
‘ Of"}he Microdata Reality; WITH REAL'TY;@

world asked small business computer system
users to evaluate their equipment.
The result: our competitors lost. They lost in

; - e Microdata
five ca{egOfleSad the ﬁe\d with

; in overall user satisfaction.
Reality topP®

nearest authorized Microdata representative.

Microdata Corporation Authorized Los Angeles 213/685-8910

Direct Sales Offices: Microdata Dealers: Memphis 901/346-0088
Atlanta 404/266-8900 Anchorage 907/276-2431  Monroe 318/325-9618
Chicago 312/981-1440 Bernaby 604/438-7361 Montreal 416/862-0125
Cleveland 216/234-7318 Boise 208/345-3560 Nashville 615/373-3636
Los Angeles 714/540-6730 Boston 617/273-2920 Oakland 415/547-6565
Miami 305/592-0770 Dallas 214/243-6350 Philadelphia 609/779-1901
‘ New Jersey 201/964-6700  Denver 303/773-1510 ~  Portland 503/245-7714
New York 212/695-6509 Detroit 313/358-1950 Puerto Rico 809/844-3020

San Francisco 415/697-0430 Edmonton 403/487-0871  Raleigh 919/782-6020

A recent MIC survey published in Computer-

performance. They lost in ease of use. They lost

If you don’'t want to make the same mistake our
competitors’ users made, face Reality. Call your

EIPaso 916/772-8126  Salt Lake City 801/531-1122 on. 6 = |
Fayettsvile 501/756-0970  Seattie 206/641-4990 ea y
Houston 713/440-6111  Spokane 509/624-1308

Honolulu 808/521-8011 Toronto 416/862-0125
Indianapolis 317/257-1426  Washington, DC 703/549-4300
Kansas City 816/483-6900

CIRCLE 107 ON REAbER CARD



People, files, and physical facilities must be
converted before a new system can operate

successfully.

tion of the system into their operations and
stretch out the time for user training and sys-
tems assimilation.

Although you may be installing a sys-
tem which has sophisticated communications
protocols, can emulate the terminal system
you are replacing, and has hardware and soft-
ware designed for easy installation, the main
part of the conversion chore remains to be
faced by the design team. How much change
can the user tolerate, how fast can he absorb

increments of change, how does the system
operate between those intervals, how many
versions of the documentation and how many
training short courses will be required? Can

" all of this be accomplished so any one set of

changes can be backed out and the previous
stable operation restored in the event serious
trouble is encountered?

In addition, very big systems will tax
the ability of the development project to in-
stall them. Even with the most ornate prepa-
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rations, several hundred processors will be a
chore to install. Even if the programming
were perfectly done, obtaining communica-
tion circuits, resolving problems with physi-
cal facilities, and training a thousand or more
people is a formidable undertaking. There-
fore practical considerations dictate that
multiple simultaneous installations be defer-
red until a few pilot installations have been
established, load tests have been performed,

. training materials have been revised, and an

articulated installation plan has been pre-
pared. This may result in a carefully phased
cutover extending from one to two years with
oversize HELP groups being required to sup-
port the varying levels of user skill and sys-
tems maturity until all systems are installed
and settle down.
)

182. Post-Installation Audit. The
proper scheduling of the post-installation
audit depends on the complexity of the sys-
tem and the skills of the operational staff.
While the operational crew is still learning at
arapid rate, things will not be routine. Aftera
normal routine is established and each person
has had an opportunity to use the training he
received, and all major flaws (if any) have
been corrected, the site administrator should
request an operational audit. :

A knowledgeable, independent,
objective person should lead the audit. Ideal-
ly, this person would have had no part in the
desigh, nor be responsible for any of the
operation. The proper audit team would con-
sist of one of the designers, one of the pro-
grammers, and a senior member of the
operations staff. The goals of the project
should be reviewed and each of the functions
provided should be evaluated.

Each post-installation - audit should
conclude with an audit report. The contents of
this report should cover the féatures planned
versus the features delivered, the original
schedule versus the final schedule, the origi-
nal development cost estimate versus the
actual cost incurred, . and conclude with an
enumeration of the flaws that still require cor-
rection. If the requirements changed during
the development process or if the live envi-
ronment and its- staff differed from the
planned environment, or if the project was
reestimated and rescheduled one or more
times during the development period, these
matters should be covered in an appendix.

The purpose of a post-installation
audit is to learn from your strengths so they
can be repeated and to document your mis-
takes so they can be avoided. Some develop-
ment organizations are not self-confident
enough to stand a critical review and evalua-
tion (even if it is conducted objectively by an
independent party). In these cases, dispense
with the post-installation audit as it is likely to
be counterproductive. *
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AND DDP?

INTERFAGE SO

HO]’ NEWS The INTERFACE '80

‘comprehensive Confer-
ence brings you the information you
neéd to stay ahead. Four full days of
mformatlon-packed sessions will
examine all aspects of datacomm; ddp
and networking. The goal: to provide
cost-effective solutions to your
problems.

Among the more than 60 sessions are
topics such as Hardware Advances *
Network Productivity ® Distributed
Data Processing:. Accommodating the
End User e Net Control ¢ DDP Appli-
cation Case Studies ® Toward the .
Transparent Interface ® Simplifying.
Datacomm Software ® The All-Digital
Dimension ® and Datacomm School
The Fundamentals

HOT PRODUCTS The INTERFAGE

grows hotter every year. This year an
estimated 250 companies will occupy
more than 200,000 square feet, to dis-
play virtually every product and service
you may be looking for:

Mini- and Micro-based Systems ® Dis-
tributed Data Processing Systems,
Subsystems and Peripherals ¢ Modems
¢ Multiplexers ® Concentrators ®
Front-End Processors ® Terminals @
Interface Devices ® Switching Equip-
ment ® Word- Processing Systems e
Tech Control and Test Equipment ¢
Data Base Management and Telepro- .
cessing Software ® Network and Value
Added Services ¢ and More!

HOT SOLU‘"ONS INTERFACE has

a reputation for
delivering datacomm/ddp soiutions to
users at every level of experience and
sophistication. This year's Conference
builds on that record by offering the
combined experience of the most

~ knowledgeable consultants, users and

educators. This year's Exposition fea-
tures the largest display of datacomm/
ddp products and services ever assem-
bled under one roof.

Four full days of sessions e 250 eXthlt-
ing companies — all aimed at bringing
you the state-of-the-art, with the hottest
ideas ® the hottest products e the
hottest solutions.

THE HOT SPOT -- THE ONLY MAJOR CONFERENCE & EXPOSITION
DEVOTED TO DATA COMMUNICATIONS AND DISTRIBUTED DATA PROCESSING

MARCH 17-20, 1980 * MIAMI BEACH CONVENTION CENTER
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160 SPEEN STREET, FRAMINGHAM, MA 01701
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Co-Sponsored by DATAMATION Magazine
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EDP PROFESSIONALS

PUT YOUR SKILLS TO WORK
HELPING US SAVE
AMERICA FROM THIS...

involved with energy solutions that make sense...and
Responsibilities will be to develop and maintain

we need Engineering-oriented people with Analyst/
programs for engineering/scientific applications and

B IBM 370/158, 3033 (Second on Order),0S/MVS,
- CICS,IMS DB/DC, TS0, RJE-FORTRAN, Assembler

' Working with the above system, you canhaveahand

in helping us solve the energy crisis,and build yourself

a great career in the process. As the technical and

' : Programmer skills and the vision to move ahead pro-
real-time minicomputer programs to support data

|

service arm of the Middle South Utilities System, we're
fessionally with our forward-looking projects.
acquisition. Recent graduates with Computer Science
coursework and relevant background will be carefully
considered also. BS, MS or PhD is needed in Electrical
Engineering or Nuclear Engineering.

As a continuing “bonus; enjoy the color and charm
of New Orleans, a city famous for fine food, music,
history, charm, and education. Above all, this unique,
cosmopolitan city offers enjoyable living, to your per-

sonal taste and preference. Please forward resume in
confidence, or phone collect, to:

Bruce Jackson, (504) 529-5262.

MiboLe SoutH Services,INc.

P.O. BOX 61000 New Orleans, Louisiana 70161
An Equal Opportunity Employer M/F

Arkansas Power & Light Company
Arkansas-Missouri Power Company
Louisiana Power & Light Company

Mississippi Power & Light Company
New Orleans Public Service Inc.
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by Werner L. Frank

New ideas are often christened with catchy
‘names in order to promote research and
developmental support. A great name or a
new acronym can do wonders for sales litera-
ture and trade journal articles and can possi-
bly influence buyers to join the bandwagon.
Now, on the threshhold of the *80s, we have
decided to review the buzzwords of the past,
and categorize them by levels of realization
(Tables I and II).

Most of the failures in Software
Development, shown in columns A and B
(Table I) relate to Programming Languages.
The hunger for better implementation tools
suggested by these buzzwords has not been
fulfilled. Nothing today suggests possible
breakthroughs in these directions, and we
reluctantly put these ambitions to rest. Also,
despite vast efforts by research organizations
and the commercial world, COBOL and FOR-
TRAN and their derivatives (PL/I, BASIC, etc.)
remain the Higher Order Languages. Of all
the efforts to promote Problem Oriented Lan-
guage, only one, APT, used in numerical con-
trol systems, can be considered a success.

Automatic Programming fell into
disuse in the *60s and is now an archaic term.
Soon thereafter, the Universal Computer Ori-
ented Language (UNcoL) failed, despite ini-
tial optimism.

A second attempt at universality was
the International Algebraic Language (IAL).
This would have supplanted FORTRAN and
ALGOL as ‘‘algebraic’’ or scientific program-
ming languages. IAL activity died quietly.

Decision Tables looked good in the
late *50s and early *60s, but where can you
find these techniques in use today?

With the failure of UNcoOL and 1AL,
attention turned to brute force methods to
achieve machine-to-machine transportabil-
ity. These efforts did not gather much support
or generate results.

The most surprising fall from poular-

_ity has been the sacred Flow Chart. In the *60s
and early *70s, good programming demanded
flow charts as the basis for design and docu-
mentation. Applied Data Research, Inc.,
today is a leading software vendor because of

Thé buzzwords of the past are examined; many are

N

found to have no future.

BUZZWORDS

REVISITED

early success with AUTOFLOW, an automatic
flow chart system. Now, flow charts have
been replaced by other documentation tech-
niques, and sales of AUTOFLOW have dropped
to less than 50 a"year from a high of 300.

Other organizational techniques to in-
crease code production included Program
Generator, Modular Programming, On-Line
Programming, and Nonprocedural Lan-
guages. The Program Generator, unless em-
bodied in the new Application Generator, has
disappeared - completely. The remaining
terms are still popular, but where are the re-
sults? There is no convincing proof that On-
Line Programming is more cost effective than
conventional approaches.

The Systems and Organization classi-
fication has the clear failures of Automated
Display Systems, Associative Memories,
Content Addressable Memories, Hierarchical
Storage, Polymorphic Systems, and Self-
Organizing Systems. The early ’60s heard
fanfare about fully automated displays to pro-
duce real-time, large screen color display
from computer-generated information. While
a lot of money was spent on systems such as
Iconorama and Eidiphor, the usefulness of
the technique seemed questionable and the crt
terminal took over. Color displays are com-
paratively rare even today. Only at the end of
1979 did 1BM announce color for its crt termi-
nal product line.

Associative and Content Addressable
Memories are still being researched. Soft-
ware techniques and low-cost semiconductor
memories have largely replaced the hardware
effort and relational data base concepts may
be the eventual substitution.

Hierarchical Storage was the ability to
automatically ‘‘trickle’’ data from low-
speed, slow access to high-speed, fast access
storage as a function of need and frequency of
use. Where are these systems?

GRACEFUL  The Polymorphic System
was a multicomputer sys-
AND f lt. plltl
tem of many parallel, non-
BEAUTIFUL

homogenous cpus and
peripherals with electronic switching be-
tween modules. The approach was an overkill
plunge into today’s IBM Attached Processor
concept or Tandem’s *‘nonstop’’ computer.

Another popular term in the early *70s
was ‘‘Graceful Degradation.”” The words
were beautiful, but we now prefer ‘‘Startup’’
and ‘‘Recovery Procedures.”” Presumably
these techniques are not graceful.

And what about Project Evaluation
and Review Techniques (PERT) and Critical
Path Method (cPM)? These project planning
and computer monitoring systems, the rage of
the *60s, were required by government pro-
curements for use in project management.
PERT charts abounded in every proposal and
subsequent operations report. Eventually,
however, PERT and CPM charts soon degener-
ated to simple milestone schedules and Gantt
charts. _

A favorite term of the *60s, suggest-
ing a new generation of software production
and capacity, was Firmware. Today, the
word is an unpopular way to describe
hardware-related. means of writing and exe-
cuting computer code as ‘‘microcoded in-
struction executed in a controlled access
memory, and as ‘‘locked up’’ code executed
in read-only memories.

Another phrase looking for a home is
Facility Management. This was an important
movement when it seemed that corporations
would turn over their facilities, personnel,
and problems to third-party professionals.
How many new Facility Management con-
tracts are now signed each year? The concept
seems virtually dead, although it will never
completely disappear.

" The Sole Category C survivors are in
communications, where two major systems
concepts have dominated the ’70s: Value-
Added Networks and Packet Switching. Both
have commercial presence, and it’s only a
matter of time until wide dissemination
occurs.

Under Application, we find Manage-
ment Information Systems. MIS was to be the
strategic and decision-making aspect of dp-
support systems as contrasted with tactical or
operational-oriented applications. Language
Translation was highly motivated by federal
government and political and intelligence
needs, but the technological breakthrough
never came to automate this process econom-
ically.

Also very close to falling into disuse
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are Automatic Abstracting, Computer Assist-
ed Instruction, and Pattern Recognition.
Computer Assisted Instruction, CAI, was to
be a pivotal application. Hopes were high for
upgrading the learning process. CAI struggles
along now with little economic impact, al-
though due to the microprocessors in elec-
tronic educational toys, CAI could be a
sleeping giant. Pattern Recognition as a disci-
" pline has not led to a specific product. If it
exists at all, it is relegated to the research
laboratory setting. e
Three applications—Automated
Factory, Artificial Intelligence, and Medical
Diagnosis—are still kicking, but their labels
are archaic. The Automated Factory is
progressing nicely, and a vast untapped
potential has become available as a result of
microprocessors. Artificial potential has
made progress, and more is expected. Rather
than achieving human-like behavior from
machines, however, emphasis is on the
production of specialized systems performing
a specific job Early researchers thought
modern medicine would be highly computer-
dependent in diagnosis. This simply is an idea
whose time has not come. Instead, medicine
has made unusual, unpredictable advances in
applying microelectronics to diagnostic sys-
tems and patient monitoring devices.
Source Data Entry and Word Process-
ing were highly touted applications during the
last 10 years and have now reached levels of
acceptability and commercial visability.
Source Data Entry springs from the funda-
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mental premise that data should be handled
only once, preferably at its origin.

The introduction of microelectronics
and specialized, handheld devices will in-
crease the opportunity for automated data
capture. Word processing is a specialized as-
pect of source data entry, and soon, few
medium-sized offices will be without at least
one computer-based text-handling device.

PROMISING In the years ahead, our
IDEAS FOR  Strongest needs are going

to be productivity enhance-
SOFTWARE

ments in software develop-
ment. Table II suggests a plethora of ideas
that show promise.

People are still waiting for Advanced
Languages. Prior lack of success in breaking
out of COBOL and FORTRAN seems not to have
lessened enthusiasm. Application developers
are desperately seeking a superior mode of
expressing problem solutions that will en-
hance implementation productivity. The
major current efforts are in PASCAL and in the
Department of Defense (see DATAMATION,
July 1979, p. 142).

Many people have recognized Proce-
dural Languages have limitations for enhanc-
ing the production of software. Attention has
turned to enhancing productivity through
organizational methods such as Structured
Programming, Top—Down Programming,
Egoless Programming, and Chief Program-
mer Organization. Unfortunately, these ef-

forts are temporary diversions from long-

term benefits, just as the flow chart and
modular programming were thought to be
aids in facilitating improvements in the pro-
gramming process.

Three varying approaches are
systems-oriented methods for implementing
a computer-based application. First, there is
Design Technology, the techniques and
methods for describing the nature of the ap-
plication and its required functionality which
purports to better and more accurately
achieve a functional design that reflects the
user’s requirements. A primary objective of
such systems is to describe fully what needs
to be implemented with appropriate external
and internal consistency checks to avoid
potential defects in the ultimate system. Suc-
cessful Design Technology should define the
consequential point before errors or defects
can be propagated and thereby minimize the
cost of maintenance during the life cycle of
the system. There is every reason to hope for
substantial improvements in Design Technol-
ogy, although none seem to have taken hold.

A second direction is User Develop-
ment Systems. These are nonprocedural
approaches to express a user’s application re-
quirement that employ a simple comprehen-
sive method for a computer program,
typically a transaction system, to be generat-
ed automatically. Few if any such systems are
available today. 1BM, for example, has begun
to emphasize this. capability by introducing
‘‘application enabling’’ systems. At this
point, the systems are geared to the profes-



sional programmer rather than the casual
user. It is probably not achievable for the

in the near future.

In Data Processing in 1980-1985 *
the Application Generator, the third ap-
proach, is mentioned as the software vehicle
with the most promise for the mid-’80s. At
present, a primitive example of an Applica-
tion Generator may be the application soft-
ware on the IBM System/34. It is not clear,
however, how this Application Generator
concept can be moved toward production of
complex, transaction systems and achieve
individualized results. The concept will prob-
ably slide into disuse.

uUSern

LITTLE - The Systems and Organi-
HOPE FOR zation classification begins

with some comments on
THREE

three buzzwords in the
“‘little hope’” category: Robustness, Forgiv-
ing; User Oriented, Friendly; and Data-as-a-
Resource.

In all three cases, imagery suggests
more than the words say. The first two con-
cepts evoke the idea of computer-based sys-
tems that favor the end user and. are
convenient during operation of the system.
No doubt we will achieve these objectives in
the ’80s, but it will be done by the competi-
tive offerings of different vendors in the mar-
ketplace, not by labels alone.

*Dolotta, T.A., et al, John Wiley & Sons,
New York, 1976.

'The hunger for better implementation tools
suggested by buzzwords has not been fulfilled.

Possession of data is important. Data,
however, is’ useless until transformed into
information. Data-as-a-Resource will find an
early grave.

A few other popular terms seem
temporal. These are Data Base Administrator
and Personal Computer. In the former case,
the suggestion of a single individual or even
group as czar of all data for an organization is
farfetched in a large, complex organization.
The Personal Computer conjures up a sym-
biosis that will not occur. A secretary’s type-
writer is not viewed as a personal item; why
should a computer be? The name will go
away and will be replaced by such terms as
“‘terminal’’ or ‘‘workstation.”’

The subject of compatible systems is
of current concern because of the impact of
IBM plug-compatible mainframes. Compat-
ible systems exist because of the need for con-
tinued extension of hardware life cycles to
take advantage of the vast existing body of
software. In the long run, hardware compat-
ible systems will disappear and will be re-
placed by software compatible systems.

Category B is a mixed bag ranging
from engineering capability to hardware
disciplines. While there is no doubt the
production of software requires a disciplined
foundation if we are to succeed in adequately
predicting and fulfilling software project
forecasts, there is no engineering discipline’
that can be imposed, so that programming can
move from its current art form to a more
scientific basis; I do not see much promise for

Software Engineering. -

System Security is another concept in
search of realization. Aside from some hard-
ware protection techniques and some soft-
ware coding schemes, we are far from
achieving what can be termed a ‘‘secure sys-
tem.”’

Unlike the Personal Computer, the
Home Computer carries more promise. It is
likely there will be a computer in most new
homes by the end of the *80s, built into the
construction and wiring and interfaced to all
electrical and communication items.

Voice Recognition’s initial applica-
tions will be limited primarily to promotional
and highly spec1ahzed applications, and w1de
utilization is questionable.

With two terms, Distributed Data
Base and Distributed Processing, there is a
difference; the difference is in distribution of
computing power, application decoupling,
and the division of data among dispersed dp
units. We do not envision dispersal of data;
rather, we view dispersed computing as two
modes of operation: decoupled functions fora
specific application operating in a disjointed
system,and pre- and post-execution of por-
tions of an applicaion for which the data base
is centralized and from which data subsets are
derived as needed.

Relational Data Bases is another
popular term. We are swinging from hier-
archically structured data bases to relational.
It is expected the relational approach will
dominate the dp scene in the next decade.
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It is only a matter of time until wide dissemination of
Value-Added Networks and Packet Switching takes

place.

USER The concept of the User

WORK- Workstation has arrived.
We have been driven to it

STATION

as a result of the develop-
ment of computer hierarchies. The User
Workstation has been accelerated by the
development of electronically based office
systems to provide user assistance. If the User
Workstation becomes the dominant tool for
employing computers in the future, then

Transaction Processing will be the dominant
mode of using the system. The User Worksta-
tion will have a screen and all activity will be
geared to the interactive dialogue between the
human and the formatted displays. This does
not mean the batch system will go away; it
will be interfaced through workstations and
transaction processing systems.

The last classification is Applica-
tions. We pronounce bleak prospects for

€

Explore/Discover:

A performance monitor
operator aid and DASD data
set placement optimizer with
low overhead, optional
continuous logging, per-
formance data archiving and
on-line access. DOS/VS(E).

Faver:

A high-speed, high-
performance dump-restore
utility designed expressly for
IBM VSAM files. 150
installations ... 15-day free
trial. How can you lose? You
can’t. OS/VS, DOS/VS(E).

FAQS:

Our fast queuing system.
More than 500 companies
have found that FAQS is a
group of enhancements to
DOS/VS(E) to improve
efficiency. Console spooling
and partition balancing are
two of its most popular
features.

FTL:

Our fast transient loader also
has 500 users. FTL eliminates
the transient area bottleneck

Magnificent
Seven

The Goal line of CPU-savers.

Goal Systems Corp. @ The Goal-Getters
1865 Fountain Sq./P.O. Box 29481/Columbus, OH 43229/(614)268-1775.

by providing resident tran-
sients and multiple transient
areas. DOS/VS(E).

Flee/Flim:

With more than 1,000
installations, FLEE/FLIM is the
most widely used linkage
editor, MAINT and CORGZ
replacement for DOS/VS(E).
Join the ever-growing user
club: it'll make you happy with
results.

Phoenix:

The computer-based
education and training
system. An upward
compatible replacement for
COURSEWRITERY/IIS. Five
times the features at one-fifth
the CPU. Phoenix will bring
your staff training program
into the 80’s.

Promt:

Goal's program maintenance
tool. This interactive, terminal-
oriented product is designed
to provide a convenient, easy-
to-use system for program
development, library
maintenance, data entry and
job submission.

Electronic Files, the Paperless Office, and the
Office of the Future. These notions imply
radical changes in office operation and man-
agement. While we do not ignore vast poten-
tial for improving the productivity of white
collar workers, we cannot accept that severe
changes will occur. g

Teleconferencing is another office
concept for which we do not hold much
promise.

And finally, a death sentence for
Total Information Systems as a meaningless
phrase, a catch-all for nothing.

Electronic Funds Transfer is operat-
ing in limited areas now, and will continue to
move into the business world in the next de-
cade. We are cautious, however; it may be
another 10 years before the majority of people
will accept these ideas.

Videotext Systems are making their
European appearance and will touch Ameri-
can society in the next few years. However, it
remains to be seen whether a large scale, vi-
able business can develop along these lines.

Finally, there is Robotics, the current
popularization of artificial intelligence, from
which we expect additional developments in
specialized functions where a robot can per-
form a well-defined task.

Electronic Mail will become an eco-
nomical alternative to present
communications in the increasing need for
rapid delivery of information.

The Query System consists of a vari-
ety of inquiry and interrogation systems
played against existing data bases. The lan-
guage or syntax of such systems varies from
stylized English to structured, nonprocedural
techniques. As data bases develop in the *80s
containing more and more resident informa-
tion, readymade Query Systems will become
more useful to end users who need selective
pieces of the data base or have ad hoc infor-
mation requirements. *

WERNER L. FRANK

Mr. Frank is
executive vice
president and a
director of
Informatics, Inc.
He has'a BSin
mathematics from
A llinois Institute of

AN ;{ Technology and
an MS in mathematics from the
University of lllinois. He has
published over 20 papers in
numerical analysis and general data
processing subjects concerned with
on-line systems and software
development.
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Wang’s 2200 Series very rare: customizing.  ing up the investment = =

Small Business Com- Fromour entry-level  you've already made. And , 'minterested in a fitting.
puters deliver custom PSC Il to our multi-job, our direct hardware and Tell me more. |
solutions to specific multi-user 2200MVP, our  software support means I Name |
business problems. 2200 computers are you'll get all the help ”

Too often, buying a designed to be specially you need in planning and | Tite I
small business computer tailored—in both hard- developing your system. Organization I
means settling for a ware and software—-todo  Soinstead of buying a I Address
general-purpose answer. exactly what you need computer that's just right | cit |

But not with Wang. Be- done. Payroll. Accounts  for everybody, call Wang. Y
cause in additionto high receivable. Inventory. And get a computer that’s | State ——1Zp |
pe(rjforman?e, low co;é 00 Anpﬂ plengy rrl\ore. jus{ltV right Iio% you. I Tel. # |
and ease of use, our so, they let you 'ang Laboratories, Send to: ,

Series interactive compu- expand into new applica- Lowell, MA 01851, | gt (WANG) |
ters offer something tions easily—without giv- (617) 851-4111. L(sm g51-4111 = |

Firm-fitting.

©1979 Wang Laboratories, Inc.. Lowell, MA 01851
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HARDWARE

OFF-LINE

"It is not likely that the
prices will decrease," said
John J. McDonald; "the bottom
has already been reached."
McDonald, president of Casio,
Inc. (the calculator maker)
described the future of the
desktop calculator market to
menbers of the Office Methods
and Equipment Association in
mid-Noverber. Instead of
further price erosion, McDonald
sees additional. features being
incorporated in desktop
calculators selling at today's
prices. These features
include speech and music
generation, and timekeeping
functions.

"Robots will multiply,”
predicts International Research
Development, the Connecticut
market research firm. After a
decade and a half of "slow and
painful" growth, the market
for industrial robots is about
to explode. With an eye on
refined capabilities in the
robots developed in the next

10 or 20 years, IRD says,
"Someday robots will be used to
assenble other robots, thus in
a sense endowing robots with
reproductive capacity."

01d Sturbridge Village, a

Mass., is using a Basic Four
System 730 to handle its
business offices functions. In
addition to accounting
functions, the system will help
administer membershlp and fund
raising services.

IBM's General Systems Div.

has lowered memory prices by
roughly a third for Series/l
4955s, System/3 Models 8,.12,
and 15, and System 34.
System/3 models 12 and 15 cpus
had purchase price reductions
of up to 15%, and prices on
some unspecified System/34
models fell up to 23%.

historical center in Sturbridge,|

About two years ago, this vendor intro-
duced a 1,200bps central-site modem capa-
ble of automatically selecting its operating
mode to be compatible with Bell 212 or 103
modems, or with the vendor’s VA3400. The
new VA3450 modems bring this three-way
compatibility out into the field. The vA3450
series consists of six switched network
originate/answer modems, and an originate
or answer version for leased line applica-
tions. The six models for use over the
switched network are registered for direct
connect under Part 68 of the FcC Rules.
The vendor feels the 3450s satisfy
‘‘every conventional originate/answer ap-
plication for switched network full duplex
data transmission from zero to 1,200bps.”’
Three-way compatibility is provided by the
VA3451, which can communicate with
212A, 103, and vA3400 modems; the
VA3452 and vA3453 provide two-way com-
patibility—both are compatible with the
VvA3400. The 3452 also talks with 212As,
and the 3453 can work with 103s. Each of
these three are offered for connection to the
phone system through programmable data
jacks, or through voice jacks and program-
mable data jacks. Prices start at $900 for the
3451, $850 for the 3452, and $825 for the
3453. RACAL-VADIC, Sunnyvale, Calif.
FOR DATA CIRCLE 300 ON READER CARD

MINICOMPUTER

The pDP-11/44 brings more power for fewer
dollars to the middle of the PDP-11 product
line. It provides the 11/70 instruction set,
8KB of cache, and main memory sizes rang-
ing from 256KB to 1MB. Performance is said

to be twice that of an 11/34, while the price
is about 20% higher. The 11/44 has a micro-
processor controlled ASCII console interface
and provisions for remote diagnostics. Op-
tions include a floating point processor and
a commercial instruction set processor.
Four operating systems are supported: RSX-
11M, RSX-11M-Plus, RSTS/E, and cTS-500.
The 11/44 is sold as a separate processor, as

a system, and as the Datasystem 540. The
cpu alone sells for $23,900. Systems com-
prise processor, dual TUS8 DECtape I
drives, a DECwriter Il terminal, and a choice
of mass storage peripherals; system prices
range from $44,900 to $97,400. Prices for
Datasystem 540s begins at $54,000 for a
256KB system with two 10MB disks and the
CTS-500 operating system. Volume deliv-
eries are to begin in June. DIGITAL EQUIP-
MENT CORP., Maynard, Mass.
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MULTIPLEXOR

The DE-4 multiplexor concentrates data
from up to four asynchronous lines onto one
synchronous (or, optionally, asynchronous)
line operating at speeds of up to 19.2 Kbps.
Terminal attributes, including speeds at
9600bps, parity, and word lengths, are indi-
vidually selectable for each of the four input
lines. Buffering allows the aggregate input
data rate to exceed the output rate tempo-
rarily. The DE-4 uses RS232 interfaces. It
sells for $1,500. COMPRE COMM, INC.,
Champaign, Ill.
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TERMINAL

The TM25 Microterminal is intended to pro-
vide oems with an alternative to crts. The
Microterminal can be used where the full
capabilities of a crt (screen capacity and
alphanumeric keyboard, in particular)
aren’t called for. The 8.5" X 4.5 X 0.6"
TM25 has a weatherproof front panel pro-
tecting its 8 digit LED display, seven func-
tion indicators, and hexadecimal or numeric
keyboard with seven function keys. The
buffered terminal works with serial Asci
data and can communicate at distances of up
to one mile via an RS232 or 20mA current
loop interface at speeds of 100bps or
300bps. Prices range from $249 per unit to
$159 in 249 unit quantities. BURR-BROWN,
Tucson, Ariz.
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FIBER OPTICS EVALUATION KIT

For those wishing to investigate fiber
optics, this vendor offers a $99 evaluation

- kit, dubbed ‘‘The Link.’’ The kit includes a

fiber optic infrared source, integrated detec-
tor/preamplifier, and a one-meter fiber
optic glass cable, terminated with matching
AMP connectors. Data sheets and technical
information also are provided. MOTOROLA
SEMICONDUCTOR PRODUCTS, INC., Phoenix,
Ariz.
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Unprecedented demand and
inflation have combined to
cause salaries in the
computer field to rise sharply
in 1980. The new Source Edp
1980 Computer Salary
Survey and Career
Planning Guide will let you
know if your compensation is
keeping pace with this
growth...and the strategies
you can use if it's not.

This comprehensive free
report also provides you
expert advice on a variety of
important career topics
such as:

o When you should consider
ajob change;

e How to make sureyou are
getting the proper exposure;

" New! 1980
Computer Salary Survey

23 New Categories Reported'

CaII for your FREE copy today

.

Computer Salaries Soar!

Categories Surveyed

Expanded AII New Position

The 1980 Computer Salary Survey has been expanded
to provide specific data for twenty-three new categories.
These include positions in data communications, mini-
micro programming, data base administration, technical
marketing support and EDP auditing in addition to our
traditional categories of programming, software, systems
design, management and computer marketing.

e What steps you must take

‘to break into management;

® How you can avoid career
stagnation...and
much more.

The 1980 Computer Salary
Survey has been compiled
by Source Edp, North
America’s largest recruiting
firm devoted exclusively to
the computer profession.

vsource <:edp

North America’s largest recruiting
firm devoted exclusively to the
computer profession. Client
organizations assume our charges.

Free Report!

For your free copy,
simply phone the
Source Edp office
nearest you.

If unable to call, write:

Source Edp, Department D1
721 Enterprise
Oak Brook, lllinois 60521

(Whe writing, please be sure to
indicate home address and current
position title.)

----h--'---‘--'-

United States

Arizona
Phoenix

California
San Francisco
Palo Alto
Los Angeles
Van Nuys
Torrance
Ivine -
San Diego
Colorado
Denver
Englewood

Connecticut
Hartford
Stratford

District of
Columbia
Florida
Miami
Georgia .
Atlanta ~
lliinois
Chicago

Northfield
Qak Brook

602/258-9333

415/434-2410
415/856-0600
213/386-5500
213/781-4800
213/540-7500
714/833-1730
714/231-1900

303/773-3700
303/571-4450

203/522-6590
203/375-7240

202/466-5890
305/624-3536
404/325-8370

312/782-0857
312/446-8395
312/986-0422

Rolling Meadows 312/392-0244

Indiana
Indianapolis

317/631-2900

Louisiana
New Orleans

Maryland

" Baltimore

Massachusetts
Boston
Wellesley
Michigan
Detroit .
Southfield

Minnesota
Minneapolis
St. Pau

Missouri

St. Louis County

St. Louis
Downtown
Kansas City

New Hampshire

Nashua

New Jersey
Cherry Hill
Edison
Paramus
Union

New York
Midtown

Wall Street Area

Long Island
White Plains

504/561-6000
301/727-4050

617/482-7613
617/237-3120

313/963-0510
313/352-6520

612/544-3600
612/771-0544

314/862-3800

314/231-4880
816/474-3393

603/880-4047

609/482-2600
201/494-2800
201/845-3900
201/687-8700

212/736-7445
212/962-8000
516/364-0900
914/683-9300

North Carolina : I
Greensboro 919/294-6550 ||
Ohio - |
Cincinnati 513/769-5080
Cleveland 216/771-2070 ||
Oregon N |
Ponland 503/223-6160 I
Pennsylvania

Philadelphia 215/665-1717 I
King of Prussia 215/265-7250 I
Pittsburgh 412/261-6540
Texas I
Dallas 214/387-1600 I
Fort Worth 817/338-9300
Houston Central 713/751-0100 l
Houston

Suburban 713/626-8705 ||
San Antonio 512/344-0217 I
Virginia

McLean 703/790-5610 |
Washmgton l
Seattle 206/454-6400 I
Wisconsin '

Milwaukee 414/277-0345 1
Canada ‘ I
Toronto 416/364-2919 I
Don Mills 416/425-5730 I
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HARDWARE

C0-AX MODEM

Have an application calling for high-speed
serial data transmission over limited dis-
tances, perhaps through noisy environ-
ments? This vendor’s model 30-0078
moves asynchronous data over coaxial
cables (over distances of up to 50,000 feet)
at data rates ranging from DC to 2Mbps. It
uses FSK modulation at high carrier frequen-
cies; filtering helps reject EMI and RFI inter-
ference often found in industrial
environments. Bit error rates are said to be
typically less than one in 10'2. Using T-con-
nectors, several devices can be multidrop-
ped from a line. The modem operates in
half-duplex mode; full-duplex operation re-
quires two co-ax links. Packaged on a 2-
inch by 4%-inch printed circuit board, the
model 30-0078 modem sells for $240 in
quantities of 100. COMPUTROL CORP.,
Ridgefield, Conn.
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DISKETTES

This magnetics manufacturer has developed
a line of double-sided single and double
density 5%-inch flexible diskettes. Offered
in either hard or soft (16 and 10) sectored
formats, the 5%-inch FlexyDisks have
unformatted capacities of 250KB (single
density) and 500kB (double density) at 48
tracks per inch. The diskettes are certified

100% error free in both single and double
density modes.. The 5%-inch FlexyDisks
list at $6 apiece. BASF SYSTEMS, Computer
and Business Products Dept., Bedford,
Mass. _
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| COMPUTER

This vendor’s 3200 series of 32-bit ma-
chines, which debuted earlier this year, has
a new, larger member, the 3240, Available
with memory sizes ranging from 256KB to
16MB, the 3240 retains compatibility with

HARDWARE SPOTLIGHT

DISTRIBUTION SYSTEM

The Route Commander extends the utility
of this vendor’s existing portable data entry
terminals in the distribution and delivery
operations of companies. In essence, Route
Commander weds a handheld 101XL data
entry terminal with a portable printer; op-
tions include two-way communications,
auxiliary battery packs, chargers, and a
real-time clock. In its basic version, the
Route Commander is packaged in an at-
tache case with 26-column impact printer
and batteries; there’s a cradle containing the
101XL, and room for an acoustic coupler
within the case. Under firmware control,
the Route Commander collects inventory
information as the delivery truck is loaded.
The driver can then have a load sheet print-
ed. As deliveries are made, the driver enters
them into the handheld 101XL; he then has
the Route Commander print a receipt. The
Route Commander handles quantity price
extensions, taxes, etc. At the end of the
route, the system speeds check-in by

producing a load summary (showing begin-
ning inventory, sales en route, and remain-
ing stock on the truck) and a cash report.
The vendor says the savings accrued in time
savings at the start and end of each route,
combined with eliminating arithmetic
errors when calculating sales, can pay for
the basic Rout¢e Commander in about seven
months. The basic Route Commander,
packaged in an attache case, sells for
$2,695. NORAND CORP., Cedar Rapids,
Iowa. = )
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the vendor’s earlier 32-bit machines; it runs
the 05/32 operating system (licensed sepa-
rately for $5,000 for a single cpu). Under
05/32 users can run the Multi-Terminal
Monitor, allowing up to 32 concurrent users
to program in any mix of languages chosen
from FORTRAN VII, COBOL, RPG II, BASIC,
CORAL 66, CAL, and CAL Macro (the last two
are error checking and correcting that cor-
rects all single-bit errors and detects all
double-bit and most multiple-bit errors. An
8kB 'four-way-associative .cache speeds
memory accesses, to provide an effective
memory access time of 250nsec.

A multiplexor bus and from one to
four DMA buses provide /0. Slow and medi-
um speed devices connect the multiplexor
bus, while tapes, disks, and other high
speed devices use the DMA buses. The DMA
buses run on 10Mbps each. The 3240 sup-
ports up to 1,023 devices on four priority
interrupt levels. A floating point processor
is available for speeding single- and double-
precision floating point operations. The
3240’s power subsystem, on which two pat-
ents are said to be pending, provides noise
immunity, overvoltage and overcurrent
protection, and brownout protection. Bat-
tery backup also is-offered. A single 256kB
3240 processor carries an oem price of
$76,500. A configured system with an oem
quantity one price of $125,550, includes a
512kB processor, floating point processor,

writable control store, model 550 crt, 75ips
tape drive, 80MB disk, and battery backup.
Memory sells- for $8,000 per 256KB; the
vendor has priced IMB of memory at
$19,900 if it is included in the initial order

- for the cpu. PERKIN-ELMER, Computer Sys-

tems Div., Oc;anport, N.J.
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MODEM ,

An Fcc-approved direct connect modem,
the AJ 245 can be attached to the phone sys-
tem via a modular jack or DAA. Compatible
with Bell 103/113 type modems, the 245
operates in full duplex mode at asynchro-
nous speeds ranging to 450bps. A dual
terminal interface is provided, allowing use
withRS232 or 20mA current loop terminals.
In lots of 50, the A1 sells for $192; lease
plans and additional quantity discounts are
available. . ANDERSON JACOBSON, INC., San
Jose, Calif,
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DISK BACKUP

The HCD-75 cartridge drive and a 10,000
bpi data cartridge, the DC600HC, will be of-
fered next summer by 3M as a solution to
the problem of inadequate tape backup for
such fixed disk drives as the 8-in. and 14-in.

Winchester devices. Inadequate backup

currently is a major customer concern in

" integrated buffer- storage system. In the

- computer memory without tying up control

using these disks. The data cartridge system
will provide 75 megabytes of user data stor-
age, although total tape capacity is 144 MB,
and it has an information transfer rate of up
to 4 MB per second. Two Motorola micro-
processors, the 6803 and 6800, are used for
tape drive control, diagnostic self-test; and
error detection during the data read func-
tions. A microprocessor-controlled servo
mechanism in the drive positions the ceram-
ic head to address one of 16 tracks across the
quarter-inch tape.

Data is written or read in what 3M
calls a “‘serpentine’’ mode (alternate for-
ward and reverse directions as track assign-
ments change) to eliminate timewasting
rewinds. The 4 MB per second transfer rate
is achieved when data is unloaded into an

‘‘streaming’’ mode, with continuously run-
ning tape, an average rate of 20 Kbps is
claimed. The system also can use direct
memory access; routing data directly to

circuitry. Evaluation devices will be made
available early in 1980 to oems from a pilot
production line, with full production sched-
uled for early spring. Drives list at $2,150
(81,050 for additional drives). Cartridges
list for $30. Discount of from 35% to 40%
will be offered to oem’s. 3M, Mincom
Div., St. Paul, Minn. o
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TERMINALS

PURCHASE FULL OWNERSHIP AND LEASE PLANS H As SOMETHING
DESCRIPTION ""3.5.'52“ 12 MOS. ”2'1 r:‘glgn 36 MOS. N EW'
LA36 DECwriter ll.......... $1,695 $162 $ 90 $ 61 L]
LA34 DECwriter IV ......... 1,295 124 69 47 — '
LA120 DECwriter Hl KSR .... 2,295 220 122 83 AN INTENSIVE 3-DAY SEMINAR
VT100 CRT DECscope ...... 1,895 182 101 68 ]
V1132 CRT DECscope ...... 2,295 220 122 83
DT80/1 DATAMEDIA CRT .... 1,895 182 101 68 S
msp e WHERE DOES
ubble Memory Termina , .
e I - DATA BASE
rinter ......... s .
TI825 KSR Printer ......... 1695 162 90 61 GO NEXT?
ADM3A CRT Terminal ...... 875 -84 47 32 '
QUME Letier Quality KSR ... 3,195 3060 170 115
QUME. Letter Quality RO .... 2,795 268 149 101
HAZELTINE 1410 CRT....... 875 84 47 32
HAZELTINE 1500 CRT....... 1,195 115 64 43
HAZELTINE 1552 CRT....... 1,295 124 69 47
DataProducts 2230 Printer .. 7,900 757 421 284
DATAMATE Mini Floppy ..... 1,750 168 93 63
- O PURCHASE ORTION AFTER 33 LONTHS Call for information (213) 476-9747
ACCESSORIES AND PERIPHERAL EQUIPMENT '--'*QEHNBESEV
ACOUSTIC COUPLERS ® MODEMS e THERMAL PAPER ;
RIBBONS e INTERFACE MODULES s FLOPPY Disk UNIS ([ ] ] R e
PROMPT DELIVERY e EFFICIENT SERVICE 1¢Hl, n :
ammn' N EPEEE
; RA NSNE T COR PORATION P.0. BOX 49765, LOS ANGELES, CA. 30049 (213) 476-0747
1945 ROUTE 22, UNION, N.J. 07083 ‘

TWX 710-985-54

201-688-7800
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SOF TWARE

" AND SERVICES

UPDATES

The Bank of Tokyo, Ltd. has
launched its Tohnet System
linking the bank's worldwide
offices to master nodes in New
York, London, and Tokyo.
Tohnet uses packet switched .
communications to link offices
over privately leased lines;
satellite communications link
New York, London, and Tokyo.
Each of the three master nodes
uses PDP-11/45s. In Tokyo, a
large-scale Facom M-190 also
is connected to the network.

Digital Equipment Corp. and
Bolt Beranek and Newman are
taking on a cooperative
marketing effort to sell BBN's
RS/1 scientific software.
BBN's Computer Systems Div.
and DEC's Laboratory Data
Products Grour will market. the
package, which runs on PDP-lls,
MINCs, and VAX-11/780s.

GTE Telenet Communications
Corp., has installed a packet-
switching exchange in San Juan,
Puerto Rico, for ITT
Diversified Services. ITT will
use the exchange to extend its
public data communications
services between the island and
the mainland.

Network Analysis Corp. has
extended the graphics
capabilities of its Grinder and
Mind data network design and
analysis software to include
support  for Tektronix graphics
terminals. Previously, the
graphics system worked only
with terminals from Imlac.

Information Processing Inc.
shipped the 500th copy of its
BLIS/COBOL system to The
Cleveland Press in Cleveland,
Ohio. .

COBOL

Designed to run on any PDP-11 or LSI-11
with at least 56KB of memory, this vendor’s
COBOL-Plus compiler and run-time system
implements most ANS 74 Level 2 language
features. Included are level 66, 77, and 88
data items, complex conditional expres-
sions, COMPUTE, PERFORM VARYING, and
MOVE CORRESPONDING statements, and the
OCCURS DEPENDING ON clause. Programs
larger than available real memory are auto-
matically segmented into virtual memory
segments which are swapped on a least-
recently-used basis; run-time routines for
OPEN-CLOSE, 1/0, and ISAM are managed in
this fashion. Interactive screen handling is
possible with positional ACCEPT and DIS-
PLAY statements. Sequential, relative, and
indexed-sequential files are supported, with
recorder locking to synchronize accesses to
shared files. COBOL-Plus can run under RT-
11 or this vendor’s TSX operating system. A
single-user COBOL-Plus package licenses

for $2,000. A multi-user version, with the
TSX system,. goes for $3,000. S & H COM-
PUTER SYSTEMS, INC., Nashville, Tenn.
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GRAPHICS SLIDES

The developers of the DISSPLA and TELL-A-
GRAF graphics software systems now offer a
35mm slide preparation service. Users
create their displays either on their in-house
system or one of the 18 time-sharing ser-
vices that offer the graphics packages. After
previewing and modifying their displays,
users generate a mag tape of the final graph-
ics images. This tape is sent to a processing
center in Minneapolis, where, within 48
hours, the slides are produced on a Dicomed
D48 color microfilm recorder. The fee’
ranges from $10 to $18 per slide, depending
on quantity; the is a 10 slide minimum per
order. INTEGRATED SOFTWARE SYSTEMS
CORP., San Diego, Calif.
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SOFTWARE SPOTLIGHT

NETWORKING

Another mini-maker has joined the ranks of
vendors offering networking software that
provides transparent access to remote sys-
tems and resources. This vendor’s approach
certainly seems sound. With an eye towards
worldwide compatibility, the vendor chose
to implement its Xodiac network manage-
ment system (for Eclipse processors run-

ning AOS) using the CCITT Recommendation:

X.25 packet-switching protocol. Defined in
three layers, X.25 specifies a physical (RS-
232) link between systems, a link control
layer (the software interface to the physical
link), and a connection layer where mes-
sages are segmented into packets and logi-
cal connections are maintained between
systems. The vendor has, for some time, of-
fered these three layers comprising X.25 for
users running RDOS on either Eclipse or
Nova processors.

But it’s a fourth layer of software,
dubbed the ‘‘functional layer,”’ that pro-
vides users of one Xodiac A0S system with
transparent access to remote Xodiac AOS
systems. This functional layer is an exten-
sion to AOS comprising two ‘‘agents’’: the
Resource Management Agent (RMA) and
the Virtual Terminal Agent (vTA). Each
agent consists of a ‘‘using agent’’ on the
user’s host and a corresponding ‘‘serving

agent’’ on the remote system. The RMA
gives users transparent access to remote
files, devices, and processes, while the vTA
gives users a logical connection to program
processes on a remote system, be they user
programs, AOS utilities, or the Command
Line Interpreter (CLI). Once a user has es-
tablished a logical connection to the remote
system, the user’s terminal appears to be di-
rectly connected to the remote system.
AOS X.25 runs on any AOS-based
Eclipse with at least 256KB of memory, and
a communications subsystem including an
SLM-2 synchronous line multiplexor with a
Data Control Unit (DCU/200) or the Multi-
processor Communications Adaptor (MCA).
Three packet-switched communications
carriers—Telenet in the U.S., Datapac in
Canada, and Transpac in France—have re-
portedly certified the vendor’s compliance
with X.25. For the first copy of A0S X.25 a
user pays $1,500, and $1,100 for subse-

.. quent copies for use on remote systems. The

functional layer, including AOS VTA and
AOS RMA, goes for $7,000 on the first sys-
tem and $3,000 for additional systems. To
make use of the functional layer, each sys-
tem must have at least 512KB of memory
(and, of course, AOS X.25 software). DATA
GENERAL CORP., Westboro, Mass. %
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1. ASI/INQUIRY Is Easy To 2. ASI/INQUIRY Assures Faster 3. ASI/INQUIRY Provides

Learn and Easy To Use. Access and Response Time. Complete Security.

Because inquiries are stated in ASI/INQUIRY lets you access your Built-in safeguards protect data at
simple English, nonprogrammers DL/1 data bases through IMS or TSO the system, terminal, and data base
can learn to use ASI/INQUIRY faster and more efficiently. That’s levels. Data base administrators
quickly. DL/ structures are because it eliminates need to write and define the data bases users can
completely transparent to the user. debug those highly procedural access, their passwords, and the
You need not understand the com- programs usually required to access terminals from which individual
plexities of multipathing or multiple data bases. ASI/INQUIRY operates data bases can be accessed.
data base access. Comprehensive as an IMS message processing program

diagnostic messages simplify error executed from any IMS DB/DC- Learn why ASI/INQUIRY is

correction. ASI/INQUIRY automatic-
ally displays data in the appropriate
format—horizontal, vertical, or
overflow. Or you can specify any
desired screen format. Repetitively
executed queries can be saved in
an on-line catalog. New release 5
features include the ability to

defer query execution to batch and
a powerful user exit facility.

supported terminal. Execution

priority is dynamically controlled through
automatic program message switch-
ing. High initial priority assignment

more heavily used than any compet-
ing product. Call or write—today!

assures fast response. Priority is then Applications Software, Inc.
automatically adjusted to the rate that 21515 Hawthorne Boulevard
to-be-displayed data is encountered, Torrance, CA $0503

which optimizes load feveling of IMS (213) 540-0111

DB/DC resources.
Member SIA % Software Industry Asscciation
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FROM DITS TO BITS: ,
A PERSONAL HISTORY OF THE
COMPUTER INDUSTRY

by Herman Lukoff v
Herman Lukoff died on Sept. 24, 1979 from

- the leukemia he had battled for 12 years. He
was 56 and had been in the computer busi-
ness since June 1943. Herman Lukoff was
an engineer. He built things that worked,
discarded things that didn’t work. No high-
er tribute can be paid to any engineer than
that contained in J. Presper Eckert’s Intro-
duction to this book ‘. . . if Herman could
not get it to work satisfactorily in the labora-
tory, nobody could.”” Before his death,
Lukoff completed this highly personalized
set of recollections.

Lukoff was a Philadelphia boy. Al-
most by accident he attended the Moore
School and became enmeshed in the ENIAC
project even before he graduated. After
ENIAC, he moved on to BINAC, the UNIVAC 1
and 11, and finally LARC, for which he served
as chief engineer. In the proess he knew and
worked with all the true pioneers. The pages
of this book are studded with such names as
Eckert, Mauchley, Grace Hopper, Bill Nor-
ris, George Cogar, Ken Olsen, Ted Bonn,
Dick Merwin, Ike Auerbach, and Sid Fern-
bach.

What really glows through these
pages is Lukoff’s dedication to getting the

" job done right. Perhaps this stemmed from
his background in building amateur radio
equipment from junked sets he had sal-
vaged. Using a heated screwdriver as a sol-
dering iron is highly educational. So too is
using a piece of wire instead of an oscillo-
scope. Such experiences teach engineering
the hard way. Academic theories as to why
an approach will work become little more
than reinforcement for what has already
been learned, sometimes painfully, at the
workbench.

Time mercifully blurs some of the
memories. Such bitter fights as Williams
tubes versus mercury delay lines now seem
to have been purely technical (Lukoff was
on the right side of that one). In fact there
were strong personalities involved and this
ought not be forgotten. Those interested in
Univac’s eternal split personality, St. Paul
versus Philadelphia, will have to read be-
tween the lines of Lukoff’s book. The an-
swers are present but much of the invective
was removed. This is not to say that the

book is a bland pudding. Lukoff had strong
opinions he did not hesitate to express on
such matters as the constant Univac reor-
ganizations, the shelving of John Mauchly,
the merger of the Eckert-Mauchly operation
into Remington Rand and the acquisition of
ERA.

Among the more important techni-
cal issues Lukoff comments upon is the fa-
mous Honeywell versus Sperry Univac law
suit that overturned the ENIAC patent in spite
of all evidence to the contrary. When he
wrote, Lukoff was still puzzled over the
peculiarities of a legal system that attempts
to rewrite technical history without really
understanding the issues. How running a
test program and allowing the press to stare
at some flashing lights represents public
disclosture must remain a mystery to non-
lawyers. .

Another major theme in the Lukoff
manuscript is the missed opportunities that
are so much a part of Univac’s history.
What would have resulted had H.L.
Strauss, the president of American Totaliz-
er, not been killed in a plane crash? What
might have happened if Remington Rand
understood the silliness of its forced separa-
tion of engineering from manufacturing?
What could have been the market impact of
serious efforts to sell the then highly ad-
vanced LARC system to commercial buyers?
How many more great ideas would have
sprung from Pres Eckert if his intellectual
sparring partner, Frazer Welsh, had not
been killed in yet another plane crash? The
list of near misses is seemingly endless. If
the Department of Justice and Judge Edel-
stein ever read this book, all their neat
theories about how IBM secured its grasp on
the computer industry would be shattered.
1BM did not win domination, Univac lost it!

This is truly a personal history in an
old-fashioned way. The author comes
across as a three-dimensional person, not a
cardboard cut-out. There was tragedy as
well as triumph in both his personal and
professional life. Childhood wasn’t easy,
financially or psychologically. Honors
gained in later years do not fully compen-
sate for growing up as an overweight non-
athlete in a marginal neighborhood, for
rejection from the college of his choice, or
for having to struggle through college com-
peting against better-prepared peers.

Lukoff’s professional accomplish-
ments have been recognized in his IEEE

Fellowship, Watson and McDowell award
citations. They were important but what
seems more critical today is the professional
approach he took toward managing large
scale, pioneering projects. LARC may be of
little interest to today’s computer engineers.
But, could today’s Silicon Valley whiz kids
deal with the primitive surface barrier tran-
sistors of 1955 with no two components
producing the same performance? Very few
of today’s engineers seem to fully under-
stand Pres Eckert’s stubborn stand on inter-
nal error checking. When you are dealing
with dubious discrete elements, it isn’t out
of line to allocate 30% of all the circuits to
checking. What if this trend had continued?
It is nearly impossible to summarize
30 years of work in one manuscript. Lukoff
naturally concentrated on the early years,
when one person could have a hand in every
phase of design, development, implementa-
tion, testing and installation. This gave that
individual a broad view of the problems that
today’s engineers often lack. Without the
formal title, Lukoff actually served as cus-
tomer engineering manager on UNIVAC I,
serial number 1 (for the Bureau of the Cen-
sus). He knew all abouit those phone calis at
3 a.m. '
The salvage job that Lukoff and his
team did on the UNIVAC 11 has been docu-
mented elsewhere. Lukoff’s remarks on the
effort are almost more interesting for what
he didn’t say than for what he wrote. If Bill
Norris ever retires from CcDC and writes his
memoirs, perhaps we will hear more about
the basic design that Lukoff inherited.
The LARC story is especially inter-
esting because Lukoff and his crew virtually
rewrote the book to get it to work up to the
specifications. A special vote of thanks is
owed to the user installation, University of
California Radiation Laboratory, (now
Livermore Laboratories), for its refusal to
back away from performance requirements
even though it meant late delivery. Lukoff’s
remarks about how far one can safely push
the existing technology should be read and
reread by those who dream of break-
throughs. First expressed by Lukoff in Were
Early Giant Computers a Success? (DATA-

.MATION, April 1969), his thoughts are still

valid.

He firmly believed that: (1) you
don’t do advanced development on fixed
price contracts, and (2) you had better not
get yourself beyond the ‘‘knee’’ in the tech-
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Telecommumcatlons R&ED
Software Engineers

Reaching Out To The Challenge
of Our Environment . . .

San Francisco Peninsula

Designing the world’s most advanced computer-controlled telephone systems and office of
the future products requires the world’s finest talent: Yours.

Your Ideas Count

Help prepare for the future at BNR INC.; a center of excellence in structured software design
and implementation techniques. We perform high level language software engineering and
microcode/firmware development, using digital sw1tchmg techmques for a network of com-
puterized EPABX’s providing data and call processing feature services for our clients. We
are aided in this development work by our fully-equipped, modern lab, including on-site in-
teractive timesharing systems.

If you are self-motivated, have proven design skills and you are challenged by: enhancing
hardware/software interfaces, real-time systems, computer networks, software tools and
applied software engineering . . . join us.

We offer excellent salaries, one of the best benefits
programs on the San Francisco Peninsula, a' progressive and
stimulating environment, and outstanding opportunities for per-
sonal recognition and growth.

For immediate consideration, send your resume to Ellen Ohmer, Employment Manager,
BNR INC., Mail Stop 784, P.O. Box 10121, 3174 Porter Drive, Palo Alto, CA 94304. An
equal opportunity employer.

Subsidiary of

Bell-Northern Resea»rch

The R & D Laboratory for
Northern Telecom and Bell Canada’

CIRCLE 1220NREADER CARD



SOURCE DATA

nology curve. Demanding 100:1 improve-
ments for a fixed price and on a preset
timetable just doesn’t work. - . -

. Lukoff knew what he had been
through and didn’t seemi to be very regretful
that the era of machine code, tubes, and
hand:-wiring were over. He may have been
nostalgic but apparently never allowed it to
interfere with his ability. to assimilate new
technology as it emerged. Indeed, right at
the end of this book is Lukoff’s note that he
intended to integrate his microcomputer
into his amateur radio station. The idea was
to be able to display incoming morse code
character on the crt in English. That doesn’t
sound like a man who was ready to turn the
clock back:. - !

.~ While this is Lukoff’s story, it also
is the history of the Univac operation. There
are parts that read like an indictment of Uni-
vac’s stewardship .of the Eckert-Mauchly
dreams. So be it, the facts speak for them-
selves. Industrial historians can sort this out
in the next century. :

Too large a part of this industry be-
lieves computers were invented in April
1964. It would be highly educational for
these newcomers to find out what it was like
in the 1944-1964 era, before System/360.
Some of the hasty judgments of why things
are the way that they are could be avoided.

How often must it be said that ‘‘those who

do not read history are doomed to repeat the

same mistakes?”’ _

Today’s industrial and corporate cli-
mate will not nurture very many Herman
Lukoffs. Without a PhD he wouldn’t get
near an R&D laboratory. It is no longer
enough to.be an engineer, to want to get
things right. - - ' :

Herman LuKoff left behind a shining
tribute to the profession of engineering that
reflects directly back on .its author. This
book is a handbook on how to manage com-
plex, innovative, state-of-the-art projects
that stretch the imagination.

This book was written not by one of
today’s faceless corporate memo writers but
by a man who had sat at a bench and built,
tested, discarded, and rebuilt. He always re-
mained faintly amused by the notion that a
multimillion dollar machine could be turned
into a babbling idiot by the failure of a 10¢
component. He never forgot what level of
sweat was required to get from design to
production. Those who see computers as
mere figures on a balance sheet, invest-
ments to be amortized or assets to be de-
preciated would do well to study what it
takes to create one from undesigned tech-
nology using yet to be invented methodol-
ogies. Herman Lukoff could have told
them. His book lays it out clearly for those
who take the time to read. Robotics Press,
Portland, Ore. (1979, 219 pp., $12.95).
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SOFTWARE ENGINEERING

by Randall W. Jenson and
Charles C. Tonies

The authors, quoting J. L. Bauer, define
software engineering as ““the establishment
and use of sound engineering principles in
order to obtain economically software that
is reliable and works on real machines.”
Software engineering addresses the entire
software life cycle: requirements definition,
design, implementation, testinig, operation,
maintenance, and, most important, the
management of the entire process, This
ambitious book attempts to cover all these
topics and more. It is 2 major contribution to
software literature. '

The book begins with an overview
of project management fundamentals. The
various stages in the life cycle of a software
project are described in the context of a
large-scale system development project.
The need for management of the transition
from stage to stage is explained in detail.
The authors introduce the concept of entro-
py to explain the losses that occur as the
project progresses from stage to stage. This
concept turns out to be a very useful explan-
atory tool. Also useful is the discussion of
the Department of Defense procurement
cycle, amodel for large-scale system design
and development. .

The longest chapter in the book
covers requirement definitions, systems de-
sign, and software design. For each of these
stages, the authors discuss various structur-
ing techniques that make the process man-
ageable. The emphasis is on systematic
structured design. The neXt chapter covers
the topic of structured programming, focus-
ing on stepwise refinement. This emphasis,
however, results in a number of excelient
structuring devices being neglected, such as
coroutines and semaphores. The -usé of
high-order languages for structured pro-
gramming is covered, as are various proce-
dures and techniques. .

There is also a chapter explaining
verification and validation, which covers
not just software testing but the whole pro-
cess of assuring software does what it was
designed to do and that it meets customer
needs, : :

- The vast range of material covered
includes discussion of -available software
techniques for supporting security and
privacy objectives, a most interesting chap-
ter on legal aspects of software develop-
ment, and a proposal for a software
engineering education. While the book may
be the best available on this broad subject, it
fails to be what it should be precisely be-
cause the authors fail to follow some of their
own criteria for a good design: clarity, us-
ability, and cohesiveness. The long chapter
on design is poorly structured and difficult
to follow. A number of useful design tools
are presented, but the reader must work at
discovering their relationship to each other,
relative importance, and applicability.




Another shortcoming is that the discussion
on software design focuses exclusively on
program-dominated rather than data-domi-
nated systems. While working in an inte-
grated data base environment requires
another set of design strategies and tech-
niques, these are just as important for the
reader to see. :

Beyond these major problems, there
are a number of minor but annoying flaws.
In the early chapters, the authors have the
maddening habit of referencing footnotes
buried elsewhere in the text. The subject
index is inadequate.

A book of this size and scope, writ-
ten by obviously knowledgeable and capa-
ble authors, should have been better. How-
ever, until a better attempt is made, Soft-
ware Engineering is highly recommended.
Prentice-Hall (1979, 580 pp., $27.50).

—VWilliam Stallings

REPORTS AND REFERENCES

INTELLIGENT COPIERS/PRINTERS
The market, technology, and user needs for
and perceptions of the developing intelli-
gent copier/printer are discussed in a new
report from Creative Strategies. The optical
disk is mentioned as a potential future out-
put medium, and predicted to eventually re-
place computer output microfilm. Another
new technology briefly discussed is the

semiconductor laser. Company profiles are -

given of AM International, Burroughs Corp,
DEC, Exxon Enterprises, IBM, 3M, Wang
Labs, Xerox Corp., Data Products Corp.,
Documation, Centronics Data Computer
Corp., Eastman Kodak, Canon Inc., Koni-
shiroku Photo Industry, Minolta Corp., NEC
Information Systems, and Toshiba America
Inc. The 91-page report sells for $995.
Other recent reports from cCSI include
“‘Dictation Systems in the Automated Of-
fice,”” a$1,250 volume; and ‘ ‘Floppy Disks
and Low-Cost Winchesters,”” at $895.
Creative = Strategies Int., 4340 Stevens
Creek Blvd., Suite 275, San Jose, CA
95129, (408) 249-7550.

PERIODICALS

SALES MAGAZINE

A monthly magazine devoted to computer
salespeople has been introduced. cmo, for
Computer Marketing Opportunities, fea-
tures interviews with notable marketers; a
summary of short news items from the pub-
lisher’s Computer Marketing Newsletter, a
dress-for-success advice column by John
Molloy which is nicely written and includes
questions on subjects other than fashion,
such as how a resume’s looks affect inter-
view decisions; and a variety of light fea-
tures. The magazine has controlled
circulation (distributed without charge to
those in the field). cMo, MV Publishing,
Inc., 1000 Quail, Suite 120, Newport
Beach, ca 92660 (714) 752-0271.

EDP SYSTEMS ANALYSTS,PROGRAMMERS

Aramco needs you now

to run our sophisticated
teleprocessing network as
it grows from 800 to 1500
terminals.

Aramco is the world’s largest
oil-producing company and the
key firm involved in the devel-
opment of Saudi Arabia’s energy
resources.

Some of our projects are the
world’s most sophisticated. They
are staggering in scope, complex-
ity and imagination. Nowhere
else is such advanced technology
being applied so widely.

Our advanced computer net-
work is the absolute intelligence
center for all of Aramco’s many
activities. Everything depends on
it: exploration, production, refin-
ing, materials supply, engineer-
ing, finance, personnel, process
control, and more.

Here are the highlights of the
system: Two IBM 3033’s, one
370/158, one 370/168. Smaller
systems include a MVS/SE,
JES2, TSO, IMS/VS and
VTAM.

. Aramco’s regional teleprocess-
ing network, running under IMS

and TSO, will be growing from -

800 terminals to 1,500 terminals
next year.

That’s why we need good EDP
people like you.

The immediate openings
® Analyst/Programmers. We need
you if you have experience in
engineering, finance, power sys-
tems, inventory control, purchas-
ing, payroll, industrial relations.
Requirements: a BS or a BA in

GEATLENGE BY CHOICE

ARAMCO

SERVICES COMPANY

. should also have at least 2 years’

77002.

physical science, computer sci-
ence, engineering, math, finance
or business administration. You
should also have at least 3 years’
experience, preferably in one or
more of these languages: PL/1,
IMS-DB/DC, ADEF, MARK 1V,
COBOL, FORTRAN.

® Systems Programmers. Our
Computer Science Division needs
you to work on IBM 3033’s, run-
ning MVS/SE, JES2 and VTAM.
Requirements: a BS or a BA in
physical science, computer sci-
ence, engineering, math, finance
or business administration. You'

experience in one or.more of
these areas: MVS, JES2, VTAM.

Excellent combination
of benefits offered

As an EDP Specialist with
Aramco, you can earn a competi-
tive salary, plus a cost-of-living
differential. In addition, you get
a tax-protected premium for
overseas employment which can
amount to as much as 40 per-
cent of your base salary.

Beyond that, Aramco offers
you a comprehensive benefits
package which includes 40 days’
paid vacation every 12%2 months
(this gives you the opportunity to
travel in Europe, Asia, Africa)—
plus housing for singles and fam-
ilies, and American school sys-
tems for your children.

Interested? Send your résume
in confidence to: Aramco Ser-
vices Company, Department
DMO010080JWCB, 1100 Milam
Building, Houston, Texas
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PREVENT “Wild Cards’
IN YOUR DATA

© “Wild Cards” — Allen Services Corporation, 1979

SUPER-

With".

Muttiple Systems Integrity Facility

SHARED DASD USERS:

Consider - SUPER-MSI...

©® PROTECTS YOUR DATA INTEGRITY by p g sl di pd; by
Jobs In different systems.

® ELIMINATES RESERVE LOCK-OUTS (both performance lock-outs and
“‘deadly-embraces’)

® DOES NOT SACRIFICE RELIABILITY as do other approaches to this problem.

® INFORMS OPERATORS andlor TSO USERS (as appropriate) about the precise task (job,
TSO user, etc.) CAUSING dataset conflicts.

® Provides POWERFUL OPERATOR COMMANDS to CONTROL and MONITER performance
and activity. . .

® Is TRANSPARENT to USERS, and almost transparent to operators.

® Is INDEPENDENT of system environment—for example, it works equally well with MVS,
MVS-SE, SVS, MVT, VS1, MFT, HASP, ASP, JES2, JES3, etc.

® Can be INSTALLED IN 10 MINUTES without an IPL and WITH NO SYSTEM CHANGES
WHATEVER.

® Is ALREADY INSTALLED IN WELL OVER 100 INSTALLATIONS THROUGHOUT THE
WORLD.

. For More Information or to Order a No-Obligation FREE TRIAL ...
In EUROPE:

In NORTH AMERICA:
s Mr. Kaluzny Rosemary (MSI}
> ALLEN SERVICES Call:  or swrite: UNILEVER GMIIiIH Call: or write: Ql.flEN SEIBVICES CORP,
15 Dammtorwal Tolt-fi oftware Department
CORPORATION 040 3490 2229 2 Hamburg 36 At amor B00-543-7583 x203 292 W, National Rl
West Germany Collect: 513-890-1200 Vandalia, OH. 45377
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SOFTWARE SERVICES

PL/1 TO COBOL

Dataware’'s  Software Translator
automatically converts from 1BM PL/1
to ANS COBOL (DOS or OS). The
Translator is capable of handling 1BM
OS or DOS (48 or 60 character set)
source programs as input.

For more information on this translator
or the others listed below, please write
or call today.

« EASYCODER/TRAN to COBOL
* BAL/ALC to COBOL

« AUTOCODER (7070) to COBOL
« COBOL to COBOL

Dataware,inc.
2565 ElImwood Avenue
Buffalo, New York 14217
Phone: (716) 876-8722
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AUTOCODER/ SPS
to COBOL

Dataware's software translator
automatically converts a high percentage
of SPS/1400 Autocoder source code to
ANS COBOL (DOS or 0OS).

The Translator converts from:

¢ IBM 1401 can be rnlixed-
e IBM 1401 SPS [ Source i

source program

* IBM 1440

* IBM 1410
* IBM 7010

For more information on this translator,
please write or call today.

Dataware,Inc.
2565 Elmwood Avenue
Bufialo, New York 14217
Phone: (716) 876-8722
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Abend-Aid
Can Get You
Out of The
Dumps.

Cut the high cost of abends

with the dynamic software
Package Abend-Aid.
Prints in English the cause

of abends and data
needed to correct them.

Call 313-559-9050

TOMARK

Another service of Compuware
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Dataware Software Translators '

RPG to COBOL

Converts RPG and RPG Il programs to
the industry standard ANS COBOL (DOS
or OS). The translator achieves an
extremely high percentage of automatic
conversion (approaching 100%) of the
source code.

RPG to PL/1

Converts RPG and RPG Il programs to
an optimized PL:/1 (DOS or OS). The
translator achieves an extremely high
percentage of automatic conversion (ap-
proaching 100%) of the source code.

For more information on these and our
other translators, write or call today.

Dataware,inc.
2565 Elmwood Avenue
Buffalo, New York 14217
Phone: (716) 876-8722
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MSM gy,

The MULTIPLE BYSTEMS MANAGER

™

ro: SHARED TA PE USERS

Elimivates the problems of Multi-System TAPE Allocations

® MSM automatically controls TAPE ALLOCATIONS among your
systems.

® MSM allows MORE EFFICIENT TAPE DRIVE UTILIZATION.
Your tape drives will be treated as a single combined pool, rather than
several smaller ones. This will have a tendency to reduce overali tape drive
requirements.

® MSM ALLEVIATES CONFUSING OPERATOR BURDENS.
‘Without MSM, operators must manually coordinate device usage among
the various systems.

® MSM ELIMINATES COSTLY JOB RE-RUNS due to inadvertant
multi-system tape allocation.

® MSM PROVIDES A SINGLE-SYSTEM IMAGE with respect to
device allocation.

®
ALLEN SERVICES
CORPORATION

To Acquire MSM (or for More Information)...

Call Rosemary: Joliiss: 800-5437583 (Ext. 203}  or sordte: - Sofiware Department

Collect: §13-880-1200

® MSM is COMPLETELY COMPATIBLE with the standard
system

MSM simply eyxﬁnds it to cover all systems in your complex.

® MSM can be INSTALLED IN 10 MINUTES — NO IPL is re-
qQuired.

® MSM requires NO SYSTEM MODIFICATIONS whatsoever.

® MSM Is TRANSPARENT to your users and operators.

® Additional OVERHEAD caused by MSM is INSIGNIFICANT.

® MSM runs in conjunction with Super-MSI — the Multiple
Systems ' integrity Facility,

@ Although MSM is . currently available only for MVS en-
vironments, support for other systems environments (SVS, |
MVT, V81 and MFT) is expected to be announced soon.

Rosemary (MSM)
ALLEN SERVICES CORP.

212 W. National Rd.
Vandalla, Ohlo 45377
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ReportWriter/ EDP
Audit Software
~ Tools for
360/370/4300"
Dylakor
16255 Ventura Boulevard

Encino, California 91436
(213) 995-0151

: Over 1000
; Installations

SOF TWAFE

1 HONOR
ROLL
K £

“rourres*® #303X, AMDAHL, ITEL, etc.

SERIES /1

Customized Programming

15

project management systems
general business applications
event driven executive
computer graphics

V4

Raymond G. Lorber,
Incorporated
Systems & Programming Design

4820 Bank of America Center
San Francisco, CA 94104

(415)434-2607
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1401 EMULATION?
IN YOUR 71980 BUDGET?

well.

CS-TRAN converts your 1400-series object
programs directly to ANS COBOL.

Over 500 users have eliminated 1400-series
hardware and program maintenance costs,
and.have reduced their operating costs as

Can you afford not to join them?

B3

S Computer Systems Inc.

o l\90\ ]‘oh_n‘S reet, New York, NY 10038 + 212-349-3535

Speedy
Conversion
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PROGRAMMERS
ENGINEERS

with systems programming/software
dev exp IBM/OS & other large systems
or minicomputer assembly language
sought by quality energy, mfg, systems
& consulting cos. Software, hardware &
real time applications opptys. $19-
32,000 SW, SE, W, MW & NE. Other
clients seek business applications ana-
lysts & programmers with financial, mfg,
or energy co applications exp Cobol,
SIE.I. RPG, assembly $18-29,000 SW &
Confidential contacts controlled by you.
Resume to J. L. Gresham, BChE, MBA
will contact you at home first. Est. 1966,
g\;orgber AIChE. Fees paid. (713) 781-

Systemation Consultants,
Inc.
employment service

P.O. Box 42212 ] Houston, Texas 77042 .
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COMPUTER
ECONOMICS

—— REPORT ——

The financial advisor of DP users

New Bimonthly report covers:
e Current Third Party Lease Prices ® DP
Financial Trends and Forecasts ® Data
Processing Budgets e Evaluation of DP
Equipment Acquisition Methods ® Used
Computer Prices ® Personnel Cost by
Position e Industry Spending Analyses
e Law and Tax Regulations Affecting
Data Processing Operations

For your free issue, write to:
COMPUTER ECONOMICS REPORT,
Dept. D, 214 W. 39 5t.,
Suite 1303, New York,
NY 10018
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DHTH M RTIDN® magazine's

1979/80 MINI/ MICROCOMPUTER
SURVEY AVAILABLE NOW =

The third annual DATAMATION maga-
zine Mini/Microcomputer Market Survey
has just been completed. Encompassing
small business systems, intelligent termi-
nals and data entiy systems as well as
traditional minicomputers, this analysis is
essential reading for industry waitchers,
market planners, sales executives and
users themselves.

Available November 1, 1979, the report
is being offered at a $40 savings for prepaid
orders off the regular price of $445 in
North America and $475 elsewhere. Addi-
tional reports are $150. (U.S. Dollars),

For a
complimentary
8-page Table of
Contents, call
Dorothy Chamberlin
(203) 661-0055.

I'“ . B

e L
et
i il
of nw

Technical Publishing

BB acompany of
The Dun & Bmdslncel Corporation
666 Fifth Ave. - New York, NY 10019
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BASF Floppies (Soft, SS, SD)
2.98 ea.

ODP Minies
2.49 ea.

Centronics Ribbons
4.95 ea.

Other supplies at similar bargains.

Call or write:
John Richards
Key Supply Co.

2101 S. IH 35 STE300
Austin, TX 78741
800-241-7320

VISA and Master Charge accepted.

BROKER IN

DEC SYSTEMS
& COMPONENTS

C.D. SMITH &
ASSOCIATES, INC.
730 N. Post Oak Road,
#301
Houston, TX 77024
713-686-9405
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BUY, SELL, LEASE

WHEN YOU NEED

DEC...

TERMINALS
e VT-100 -
® LA120

® LA36
e LA180

PDP11/03 SYSTEMS
LSI/11 MODULES

.Delivery Demand. . Dnscounls
Demand LUNITRONIX

0 IIIIIIIIIIHIK

CORPORATION

(201) 874-8500

198 Route 206 ® Somerville, NJ 08876
TELEX:833184
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Demand. .
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JOB MARKETPLACE

BUSINESS
COMPUTER
PROGRAMMING

Full-time (also, part-time) faculty position
available immediately or Fall 1980 in Busi-
ness Technologies Department. Knowledge
of COBOL & other language (Basic, RPGli or
IBM assembler). IBM 370 DOS/VS &/micro-
computer experience desirable. Previous
teaching & MA preferred but not required.

Mail resume to:

Dr. Alan Buxton, Assoc. Dean
Bergen Community College
400 Paramus Road
Paramus, New Jersey 07652

Equal Oppty/Affirmative Action
Employer
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Software/Hardware |

MIS Professionals

New England/East Coast/
Nationwide

Norton, Kleven and Co., Inc. has a
wide ' variety of posmons available
with some of the top companies in the
Industry. Our clients are seeking pro-
fessionals who are well-versed in any
of the following areas: Programming,
System Analysis/Design, Data Base
Applications, Athcatlons Program-
ming, Compiler Development,
Language esign, Hardware/
Firmware Design. If your experience
covers one or more of the following
areas at the state-of-the-art level, con-
tact us: Software Design and develop
ment: Technical Support: COBOL/
IMS, Computer Sciences; Assembly or
ngher Language Programmmg. Data
Base  Design; Compilers, and/or
Operating Systems Design; Digital
Logic Design; Interface Design;
Technical Writing; Microprocessor
Utilization; Computer Architecture.

We've been providing confidental and
industry-knowledgeable placement for,
software/hardware/MIS '~ professionals
since 1969. We can also provide you
with free resume preparation and
carger path counseling. Client com-
panies assume all fees.

nhNononKleven and Co.Inc.

- INDUSTRIAL RELATIONS MANAGEMENT CONSULTANTS

Three Fletcher Avenue, Lexington, Massachusetts 02173
Telephone lGl'II 861-1020

Mcmber

m;;ullonll C ter A
Equal Op,

F C.
(Offices N,
MF
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“When word gets out that I'm from
Informatics, my co-workRers start
coming to me for answers.”

€€ E
ven though the

company I'm working with
bas pretty sophisticated
systems, my Mark IV
experience makes me the
person everyone comes to
first. I'm the only
Informatics person in
the group. I get a
lot of respect for that
connection because when
Informatics sends you out
on a project, you really
know what you're doing.
“COBOL is what 1
want to get into next. I've
started learning it on my
own through training in
the Informatics office. But
if I want my next assign-
ment to be in COBOL,
Informatics will give me
the opportunity to train
even more thoroughbly for
it. If I were on my own or
working for a less versatile
company, I wouldn’t have
that opportunity. Wherever
I go, I bave a chance to be
the resident expert. And
earn an expert’s salary.”
Informatics Profes-
sional Services Operation
provides consultant services
to major corporations

around the U.S. We've built
our reputation on our staff’s
ability to successfully com-
plete difficult DP projects
for our clients. We're
looking for good people

to join Jean Bodnarchuk as
programmer/analysts.

In this position, you'll
be helping to develop and
implement effective
solutions to our customers’
business and professional
needs, and you'll be partici-
pating first hand in new
developments in database
and on-line techniques.

Jean Bodnarchuk
Programmer/Analyst
informatics inc

The people we'’re
seeking have creative minds
that can come up with a
workable solution to an
immediate problem and
possess the energy to
implement that solution. A
background of at least two
years’ experience on large
IBM systems using COBOL
is necessary (experience
with IMS, Mark IV or CICS
is also a plus).

Informatics offers
incredible variety, the
opportunity to work with
virtually every type of data
processing system, a real
chance to make as great a
contribution as you want
—as well as an unlimited
growth factor. And, given
our Fortune 500 clientele,
there’s the level of com-
pensation you might expect
— plus paid overtime.

The good life in data
processing is waiting for
you right now. Just send
your resume to:
Professional Services
informatics inc
1 Market Plaza
Spear Street Tower
San Francisco, CA 94105
Or call us at 415/964-9900
and ask for Sonia.

informatics inc

®

We can belp each other grow. -

Professional Services / informatics inc /1 Market Plaza / Spear Street Tower / San Francisco, CA 94105
Offices in San Francisco, Los Angeles, Palo Alto, Seattle, Dallas, Houston. '

An equal opportunity employer m/f/b. ;

i
Sodanon
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perienced professionals involving:

and administrative areas

Positions available for both:

o Systems Analysts/Project Leaders

w; require: " p

o Four year college degree or higher

¢ Demonstrated t:ommunlt:atlonsg and
problem solving abilitles

e COBOL and OS JCL proficiency

confidence to:

Employee Relations

PPROGRAMMER
SYSTEMS ANALYSTS

Air Products & Chemicals, Inc., adiversified, international gas and chemical manufactur-
ing company with current annual sales over $1 billion has challenging openings for ex-

 Wide range of major business applications in financial, manufacturing, marketing
e Progressive, rapidly expanding organization
o |ntegration of programmer/analyst functions
o Extensive training and in-house education programs
o Excellent ogrortunities for advancement
o Programmer/Analysts 1-3 years experience
The Management Information Department, located at our corporate headquarters in the

Lehigh Valley of Pennsylvania, is now expanding its existing RJE teleprocessing network
to include on-line applications and distributed processing using data based technology.

¢ IDMS and CICS background a definite plus ¢ Company paid relocation
Please forward resume specifying educational and professional background in

P.0. Box 53

2\ A Prodiicls

An Equa!l Opportunity Employer M/F

Mr. John R. Taylor, RHH Air Productss& Chemicals, Inc. Allentown, PA 1)8105

/ANALYSTS

-5 years experience

We offer:

¢ Competitive salaries

o Medical and dental benefits
e Stock savings plan

e Tuition refund program.
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EDP SPECIALISTS

career search opportunities
$18,000-$50,000

DIRECTOR / SOFTWARE, $40,000-$48,000.
lllinois leading scientfic equip mfg seeks
candidate to develop & direct all soft-
ware eng activities related to state-of-
the-art product line. Realtime on-line

environment., Technical deg preferred.

Refer AT.

MIS MANAGER, $40,000. “Fortune 200"
pharm client seeks BS/BA/ w/5 yrs
planning, dvlpmt, systems support, soft-
ware & hardware eval exp. Report V.P.
Manage staff; some international travel.

Refer NS.

DIRECTOR / SYSTEMS, _$30,000-$35,000.
Ohio $260mm multidivision corp environ-
ment req’s candidate to direct dvipmt of
new & existing systems. IBM/COBOL/
project planning B/G. Data base/on-line
preferred. Dea. Refer AT.

MGR., SYSTEMS & PROGRAMMING, $30,
000-$32,000. Ohio mfg, div of “Fortune
100" corp, seeks candidate for mfg appli-
cations effart. High visibility to DP mgmt.
Project mgmt in mfg environment w/data
base stuctures. Degree. Refer AT.

SR. SYSTEMS to $30,000. Billion $ na-
tional corp in Washington metro area
seeks sr. systems or project leader w/
solid financial related systems exp. Ex-
ceptional benefits. Refer D

SYSTEMS PROGRAMMER to $28,000.
Atlanta co seeks individual to support
large IBM shop & prepare tech recom-
mendations to mgmt. Req's 5+ yrs heavy
support bkgd; MVS & DB; IBM equip
req’'d. Continuous training l:?rogram; ex-
cellent growth oppty. Refer RS. .
PROGRAMMER ANALYSTS to $26,000.
Multiple o ptgs available throughout
Carolinas g E for OS/COBOL pro's.
Insurance, banking, mfg applications pre-
ferred. Complete benefits. Refer JS
MINIs DESIGN, $18,000-$26,000. Atlanta
client dvip’'ng User Software seeks DP
professionals  exp’d in designing mini
computer applications in an interactive
mode. Req’'s bkgd in minis w/Basic,
Cobol, or RPG. Desirable Atlanta suburbs;
excellent benefits. Refer RS.

'ADVERTISING
'OFFICES

CONTACT OUR NEAREST OFFICE ABOUT THESE AND OTHER FEE-PAID OPPORTUNITIES.
OUR UNIQUE, COMPANY-OWNED OFFICE SYSTEM ASSURES PERSONAL, CONFIDENTIAL SERVICE.

WILMINGTON, DE

PHILADELPHIA, PA 19102—S. Burns, 1500 Chestnut St., 215/561-6300
ATLANTA, GA 30346—R. Spang, 47 Perimeter Center, 404/393-0933
BALTIMORE, MD 21204—R. Nelson, 409 Washington Ave., 301/296-4500
CHARLOTTE, NC 28202—). Schwab, 1742 Southern Nat'l Ctr., 704/375-0600
CLEVELAND, OH 44131—A. Thomas, 5755 Granger Road, 216/749-6030
McLEAN, VA 22101—D. Miller, 7921 Jones Branch Drive, 703/790-1335
NEW YORK, NY 10036—N. Shanahan, 1211 Ave. of the Americas,
PITISBURGH, PA 15222—], Beck, 4 Gateway Center, 412/232-0410
PRINCETON, NJ 08540—R. Davis, 3490 U.S. Rte. 1, 609/452-8135
19810—H. Greene, 3411 Silverside Rd., 302/478-5150
HOUSTON, TX 77056—G. Jones, 2801 South Post Oak, 713/877-1600

LOS ANGELS, CA 90017—B. Coughlin, 707 Wilshire Boulevard, 213/623-3001
SAN rnAnclkco, CA 94111—W. McNichols, 601 Montgomgy St., 415/392-4353
FOX-MOrris

personnel consultants

212/840-6930

Sales Manager
John M. Gleason

‘New York, NY 10019

666 Fifth Ave.
(212) 489-2200

Eastern District Managers
A. Treat Walker,
Warren A. Tibbetts:
New York, NY 10019
420 Lexington Ave.
(212)682-7760

New England District Manager
Warren A. Tibbetts:
Manchester, NH 03104

112 W. Haven Rd.

(603) 625-9498

Midwest District Manager
William J. McGuire
Chicago, IL 60611

3 Illinois Central Building
(312) 938-2900

Western District Managers
Alan Bolté, Jr.:

Los Angeles, CA 90035
1801 S. La Cienega Bivd.
(213) 559-5111

James E. Filiatrault:
Mountain View, CA 94043
2680 Bayshore Frontage Rd.
Suite 401+

(415) 965-8222

U.K., Scandinavia, Benelux

Intergroup Communications, Inc.
Wallace K. Ponder, European Director
Paul D. Dimmock, Regional Manager
31 Lyncroft Avenue

Pinner, Middx, HAS 1JU

England

Tel: (01) 868 9289

Cables: PACOM, Pinner

Germany, Austria, Eastern Europe
Tullio Giacomazzi

130 Jermyn St.

London SW1 Y4UJ

Tel: (01) 839 3916

France, Switzerland, ltaly, Spain
Gerard Lasfargues

32 rue Desbordes Valmore

750 16 Paris

France

Tel: (1) 504 97 94

Japan

Shigeru Kobayashi

Japan Advertising Communications, Inc.
New Grinza Building

3-13 Ginza 7-chrome

Chuo-ku, Tokyo 104, Japan

Tel: (03) 571-8748

James B. Tafel, Chairman

John K. Abely, President

Robert L. Dickson, Exec. Vice President
Calverd F. Jacobson, Vice President-Finance
Walter Harrington, Vice President and Controller
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If you currently
earn belween
$20,000 and $48,000
weve got a better
job for you...NOW!

Every day you spend in the wrong job is a waste of time,
money and talent...YOURS! Your talents and experience are
in great demand and you can choose among many
rewarding opportunities available in your field. But how?

Talk to the experts at Wallach. We've been successfully
recruiting professionals like yourself for over 15 years.

Nationwide opportunities include technical/management
consulting, project management, R&D, test and systems
evaluation in the fields of Communications, Satellites,
Weapons, Intelligence, Computer, Energy, and Aerospace
systems. Specific skill areas include:

¢ Software Design « Systems Architecture

« Data Base Design * Applications

e Telecommunications ¢ Command & Control

* Minicomputers ¢ Systems Programming

¢ Programming o Compiler Design

« Signal Processing o EW/SIGINT/ELINT

« Digital Systems * MIS/OPs Research

« Microprocessor Design ¢ Diagnostics
Don't waste another day in
the wrong job! Call Perri
Reeder collect at (301)
762-1100 or send your
resume in confidence. We
can find you a better job. Let
us prove it to you...NOW!

WALLACH...Your career
connection

Equal Opportunity Employer Agcy.

WALLACH

associates, inc.

1010 Rockville Pike
Box 6016

Rockville, Maryland 20852
(301) 762-1100
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Even Webster’s
Knows About
QUEST

QUEST (kwest). v. 1. To make a search; to go on a quest.

QUEST SYSTEMS, INC. n. 1. A corporation founded in 1968. 2. The
_ largest professional recruitment firm in the U.S. functioning solely in the
computer sciences; its client companies pay all employment fees, -
interviewing and relocation expenses. Quest is known for its deep
personal commitment to relate to each candidate as an individual with
individual goals. 3. Its professional staff averages over 6 years of
experience in EDP recruiting (additionally, staff members have direct
hands-on experience in programming, systems, hardware sales, etc.)
4. Quest is presently searching for programmers and analysts (com-
mercial, scientific, systems software) for over 3,500 client companies in
the U.S. Quest has openings in over 700 U.S. towns and cities. 5.
Methodology — see Questsystem.
QUESTSYSTEM (kwest sis'tem). n. 1. Discussing with an individual
what he would like to be doing in light of what he has been doing. 2.
Analyzing the realities of his objectives as they relate to the current job
marketplace. 3. Contacting client companies and other Quest staff
personnel to identify positions of possible interest. 4. Introducing the
Job candidate to his prospective employers by providing complete
details to each about the other, ensuring the efficacious use of
everyone's time. 5. Arranging interviews. 6. If employment offers are
extended, Quest assists in evaluating the responsibilities, compensa-
tion and opportunities (and relates those to the initially stated objec-
tives). The Questsystem has been working for thousands of profes-
sionals at no expense, whatsoever. Ask your friends of their past
dealings with Quest. Then, put the Questsystem to work for you. For
additional information on this subject, please inquire directly to Quest
Systems, Inc. (All inquiries/resumes received will be responded to
immediately and in confidence.)

Call Toll Free

(800) 821-7700, Ext. 114

ouEisiTis|yjsirlefulsilinicy

6400 Goldsboro Road
Washington, D. C. 20034 (301) 229-4200
Baltimore: (301) 788-3500 « Philadelphia: (215) 265-8100
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Data Processing

Systems Professionals

Our aggressive, rapidly expanding financial institution
headquartered in Chicago, is seeking career-oriented
Systems/DP professionals who desire financial and
career-growth opportunities with one of the world's larg-
est organizations. Because of the continued success of
our business, we are currently seeking men and women
who possess the following qualifications and enjoy
working in a professional, creative environment.

PROJECT LEADERS

3-4 years experience in Programming, COBOL with
financial applications. These individuals wll be respon-
sible for management of 1-6 project teams. Compensa-
tion will.be in the $25-$30,000 a year range plus an
excellent benefits and profit sharing plan.,

TECHNICAL ADVISOR

4-5years of COBOL Programming and data processing
experience with financial applications. These individu-
als will be responsible for research, planning, and hard-
ware/software evaluation. Compensation will be in the
mid t? high 20’s plus excellent benefits and profit shar-
ing plan. . : :

SENIOR PROGRAMMER/ANALYST

2-3 years experience as a COBOL Programmer or Pro- -
rammer/Analyst, These individuals will be responsible
or conducting major studies of user area requirements
and preparing programming specifications. Compensa-
tion will be in the mid 20’s plus excellent benefits and
profit sharing plan. :

- For an outstanding opportunity to grow pefsohally and
professionally, please respond in confidence to our con-
sultants. : :

DATAMATION, Box 180 666 Fifth Ave. New York, N.Y.10019
- AN EQUAL OPPORTUNITY EMPLOYER
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GOODSYEAR
AEROSPACE

The Defense Systems Division offers outstanding opportunities
to individuals degreed in EE, ComSci or Physics to support
product lines such as digital data processors, guidance and
control systems, simulators and trainers, tactical ordnance sys-
tems, and undersea warfare systems.

Current career openings include:

» RELIABILITY ENGINEERING
Circuit Stress Analysis -

_Detailed Failure Analysis
Maintainability Analysis

* DIGITAL TECHNOLOGY
~ Array and Parallel Processors  Logic Design
Computer Architecture Hardware
Mini and Micro Computers Software

. GUII5ANCE, NA\(IGATION AND CONTROL SYSTEMS
‘Airborne Radar Systems
- Digital Image Processing

Effects Analysis
Reliability Predictions

Send resume to:

_E. L. Searle
Goodyear Aerospace Corporation
Akron, Ohio 44315

An Equal Opportunity Employer M/F/H/V -
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An exchange of readers’ ideas and experlences. Your contributions are invited..

READERS’
FORUM

THE
INCREDIBLE
SHRINKING
DECADE

The decade just ending marks the end of the third decade in which
computers have been commercially available. It has been a quiet
decade in terms of significant advances and breakthroughs; one
could even argue that we have gone more than 10 years since the last
big new idea emerged.

' Well, it all depends on your point of view. Listen to Fred
Brooks, the author of The Mythical Man-Month:

I certainly would not characterize the *70s as the Stable
Seventies. I'd almost call them the Sizzling Seventies. I find the
microprocessor revolution to have as much fizz and excitement
as the original computer development in the *40s and early *50s.
Indeed; I am continually amazed how much of it is exactly the
same excitements—the same lessons being learned the hard way
by an entirely new cast.

Even so, somethmg truly phenomenal has happened to
the computer game in this decade. The American computer
industry shipped 8 million computers last year! A machine fully
equivalent to the 701 cpu and memory now costs less than one-
hundredth as much!

The second event consider of fundamental importance
in this decade is the development of software engineering as a
discipline distinct from computer science, and indeed, from pro-
gramming. It seems to me that th¢ emergence of software engi-
neering parallels closely, with a 60-year lag, the emergerice of
cheémical engineering as a discipline distinct from chemistry.

Frank Wagner, senior vice president of Informatics, points

out that ‘‘the significant thing about the *70s was the appearance of
clear evidence that the ills of the central processor are terminal.’” It
is his contention (and his batting average on long-range predictions
is quite high) that by the ycar 2000 at the latest everyone will have to

acknowledge that we must operate on a structured computing basis: -

from the bottom up, one job, one man, on one computer dedicated
to that job. The only remaining task is to figure out how to com-
municate up and down the structure.

There will be no sharing of jobs on a central processor. The
rise of the minicomputer was the first sign. These machines are
dedicated; when they are busy, they have no overhead and hit high
percentages of useful work, as opposed to OS systems in which 60%
to 85% of the cycles do no useful work. Actually, for the minis, up

to 100% of the cycles may be doing useful.wox"k but 6nly when the
machine is occupied with its task—there may be long periods of
idleness.

A TIME OF  For established installations, the decade was a
eriod of getting the house in order, of settling in
SETTLINGIN {) do the necessary jobs. Richard Nolan, writing
in the Harvard Business Review,* marks four stages of growth of
the typical edp installation: .
1. Cost-reducmg accounting apphcatxons (e.g., payroll);
““bread and butter’’ jobs; strictly overhead, with no charge-back
2. Functional area applications (e.g., inventory, budgeting)
3. Control applications (e.g., scheduling, purchasing)
4. Data base applications (e.g., on-line conversions)
Richard Canning, editor and publisher of Edp Analyzer,
makes these comments:

Dick Nolan’s four stages of edp growth do contain an
element of truth. It seems to me that the *60s might be consid-
ered to be the second stage, taking the field as a whole—the
proliferation stage. And the *70s might fit the third stage reason-
ably well—the control stage. At least in the data processing use
of computers, I think the *70s were the time that most users de-
cided to get their programming methods, data definitions, etc.,
under control. Centralization (in order to achieve this control)
was the thing to do.

Now, as we are about to enter the *80s, processing power
and data storage are being moved back out toward the end users
—but often under rules and standards set up centrally.

USERS d st feeling of quiet pride i

ond stage, one senses a feeling of quiet pride in
CDNFIDENT' their installations. It was not too long ago that
you could shake up an installation manager by asking him one of
two questions: ‘“Why do you have so many tape drives?”’ or * ‘How
do you manage with so few tape drives?’’ But no longer; today’s
manager knows why he has the number of tape drives he has, and
he’s quite sure that the number is not wrong by more than half a
drive. In other words, he feels confident that he has the right equip-
ment for the jobs assigned to him and that the equ1pment is being
used efficiently.

We have not yet reached the stage where upper management
will ask questions like ‘*How much should it have cost?’’ or *‘How
long should it have run?”’ This probably means that there is still an
aura around computers which prevents outsiders from questioning
the activitics of the in-group. It is astonishing that this should be so,
inasmuch as computing is the one high technology subject on which
everyone is an expert. Prof. John Motil at California State Univ.,
Northridge, explains the apparent contradiction this way:

1.'One can experience instant success (albeit at a very low
level) in computing. A person in a shopping mall, attracted to the

In all those users who have passed Nolan’s sec-

*Cyrus F. Gibson and Richard L. Nolan, *
Business Review, January/February 1974,

‘Managing the Four Stages of Edp Growth,’’ Harvard
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DATA TRANSMISSION ENGINEERS

- Data System Engineers

- Data Test Center Engineers
- Data Terminal Engineers

Aramco needs you now to
help upgrade and expand a
vital computer network.

Aramco is the world’s largest oil-
producing company and the key
firm involved in the development
of Saudi Arabia’s energy resources.
Some of our projects are the
world’s biggest. They are stagger-
ing in scope, complexity and imagi-
nation. All this activity calls for an
ever-enlarging network of EDP and
SCADA computer systems to sup-
port Aramco’s far-flung produiction
and refining facilities. That’s why
we’re out scouting for good Data
Transmission Engineers right now.

The immediate openings
® Data System Engineers. We
need you to supervise system engi-
neering, design, and operational
support of digital data networks
and data transmission systems.
You’'ll work with a team in plan-
ning, designing, procuring major

additions to our data management

systems. In addition, you’ll take re-
sponsibility for the engineering and
management of small digital data
system projects.

Requirements: A BSEE, prefer-
ably with some graduate work in
data communications. You should
have at least 10 years’ experience

at digital data system éngineering,

plus as least 5 years’ engineering
experience in data communications.

* Data Test Center Engineers.
You will supervise the system engi-
neering, design, and operational
support of our data control net-
works.and centralized data test cen-
ter. The team you join will also
Help plan, design and procure all
major additions to our data man-
agement systems. There’s even a
personal project for you: managing
a small digital data test system.

Requirements: A BSEE, plus at
least 10 years of digital data system
engineering experience, and at least
3 years in operations and mainte-
nance of data systems.

® Data Terminal Engineers.
You’ll work on the system engineer-
ing, design and operational support
of our RTU, digital data terminal
equipment, network data techniques
and data transmission systems. Your
personal project: handling the engi-
neering and management of small

digital data terminal equipment proj-
ects. Your team will collaborate on
all major additions to our data trans-
mission systems.

Requirements: A BSEE, plus at
least 10 years of engineering expe-
rience with RTU and dlgxtal data
equipment. -

Excellent c'onibmatu)n
" of benefits offered
As a Data Transmission Engineer
with Aramco, you can earn a:com-
petitive salary, plus a cost-of-living
differential. In addition, you get a
tax-protected premium for overseas
employment which can amount to
as much as 40 percent of your base
salary.
Beyond that, Aramco offers you
a comprehensive benefits package
which includes 40 days’ paid vaca-
tion every 12Y2 months (this gives
you the opportunity to travel in Eu-
rope, Asia, Africa)—plus housing
for singles and families, and Ameri-
can school systems for your children.

Interested? Send your résumé in
confidence to: Aramco Services
Company, Department DMO-
10080JWCA, 1100 Milam Build-
ing, Houston, Texas 77002.

CHALIIENGE

BY CHOICE

ARAMCO

SERVICES COMPANY
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FORUM

Radio Shack computer display, can be led 1nt0 writing a successful
six-line BASIC program that actually funs, in a matter of minutes.
2. Only in computing can one be the Judge of his own work.
The 12-year-old can say ‘‘I wrote a chess program’’ and mean it.
His program plays only on a 6 X 6 board, léaves out frills like bish-
ops and knights, has its pieces wander off the board, and tends to
move into check—but the kid is a computer expert to his friends
and, above all, to his parents.

THE . By all odds, the outstanding event of the *70s was

AWESO ME the emergence of the microprocessor, leading to
the microcomputer. -

MICRO ; The personal computing explosion is

" about three years old, but it has already spawned some 14 general

monthly journals, plus at least 15 more that are devoted to a specific

machine (11 for the TRS-80 alone).

Most of the quarter-million personal machmes are devoted
to hobby uses, but a fair number are bought and used as small busi-
ness computers. Thus, a significant revolution is going on right
under the noses of IBM, Univac, and Honeywell. :

Let’s examine what other progress there has been dunng the
decade. Take the area of artificial intelligence, which is now in its
22nd year. How are we doing? The game-playing branch of that
discipline can demonstrate results: chess programs are getting better
and have extended to microprocessors and hence to large numbers
of people. Pattern recognition is beginning to show positive results.
Music composition is, so far, pathetic; the music that has been
generated just doesn’t have the correct sparkle, except perhaps in
esoteric bypaths like chamber music. Generalized problem solving
has simply died; perhaps the notion was too ambitious. And the big
plum—natural language translation—still eludes all effort. We
have yet to see the first sentence of idiomatic language A translated
into idiomatic language B and back by machine (which is what
human translators do routinely with ease).

Also in the name of progress, we finally seem to be getting a
handle on some basic metrics, like programmer productivity and
computer system power. At least, there is now a directed and sys-
tematic effort toward finding methodologies of measurement.

PARADIGMS Just as a people or culture can be known by the
MARK metaphors they use, so a discipline can be known
PROGRESS by its paradigms—the .‘‘frameworks for think-

ing.”’ Dr: Richard Hamming, one of our indus-
try’s great scientists, observes that the changes in our paradigms
mark our progress in the computing art. ‘“These changes in the way
we think about computing are the important events, not the con-
struction of a faster machine, nor the availability of bigger, faster,
cheaper computer chips, etc. The engineering may force the
change, but it is neither the paradigm itself nor the new view of the
field. It seems to me that in computer science we began with the idea
that machines could compute numerical solutions for a wide range
of problems that had stopped us before. I date the beginning of this
paradigm 1945-48.”’

Then, around 1952, according to Dr. Hamming, we began
to observe computers as symbol processors rather than number
crunchers. ‘‘Ata somewhat later date which I cannot pin down pre-
cisely, the concept of algorithm began to penetrate the whole field.
We then saw computer science as the art of constructing algorithms
to do processes . . . and processes on data as being central to com-
puter science. )

‘It seems to me that we are now at another stage of changmg
our paradigm,’’ Dr. Hamming observes. ‘‘We are beginning to
understand that the heart of computer science is the concept of pro-
grams whose operating domain is other programs. Again, this is not
anew thing. A FORTRAN compiler has other programs as its input. It
is not easy in principle to sharply distinguish between data and pro-
grams, but it is usually reasonably easy to understand the difference
in practice. For a FORTRAN compiler, much of the task is to find out
the structure of the program it is compiling.”’

MiS

Professionals

As the industry leader in the design, manufacture and
service of sophisticated video, voice and data com-
munications systems throughout the world, we value
the innovative Professional who can keep us at the
forefront of the State-of-the-Art!These special oppor-
tunities afford you unusual career growth and recog-

- nition with a Company which recogmzes and rewards
individual contributors! -

SYSTEMS ANALYSTS

Participate in developing our new on-line order-
entry system. You should have prior experience in
analysis and design of computerized business in-
formation systems. Must have COBOL, JCL back-
ground, sound knowledge of business functions
and strong communication skills. (Job #SL)

MANUFACTURING SYSTEMS
ANALYST

Become involved as Manufacturing Representative
in development of on-line: customer order-entry
system. Documentation, communication and ana-
lytical skills a plus; a strong working knowledge of
MRP manufacturing systems required. (Job #JD)

SYSTEMS PROGRAMMER

You will be using IBM 158 VS| operating system.
On-Line Network, ROSCOE Time Sharing System.
Requires basic knowledge of assembly language
and operating system architecture. BS desirable.
(Job #TB)

DATA BASE
SOFTWARE ANALYST

You will be challenged in our Data Base manage-
ment function! If you know MIS/DB/DC from a
technical standpoint and also IMS Data Base
design, we have a job for you! Knowledge of IMS
application, programming and COBOL desirable.
(Job #EC)

These opportunities also existrin our.
Albuquerque, NM & EI Paso, TX, Facilities.

GTE Lenkurt offers excellent salaries ‘and a com-
prehensive benefits package including Paid Vaca-
tions; 11 Paid Holidays; BRIDGING OF FORMER
GTE SERVICE AFTER 25 WEEKS; Medical/Dental/
Life/Disability Insurance; Stock Purchase; Savings
& Investment Program; 100% Tuition Refund;
RELOCATION ASSISTANCE; Pension Plan; Em-
ployee Store; Credit Union — and NOW ... IN-
HOUSE DEGREE PROGRAMS offered by STAN-
FORD UNIVERSITY!

Please send your resume to CARYL DILLON,
Employment Mangaer GTE Lenkurt, 1105
County Road, San Carlos, CA 94070. (415)
595-3000. We are an equal opportunity em-
ployer.

GTE Lenkurt Incorporated
1105 County Road

San Carlos, CA 94070
415/595- 3000

Communications

Transmission Systems

CIRCLE 1330ON READERCARD
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Software
Architecture

Management
With Digital

Digital’s Software Architecture Manage-
ment team is responsible for the evolu-
tion and management of software arch-
itecture throughout Digital’s Central
Engineering organization. As a member
of this team, you’ll have the opportunity
to make a corporate impact on one of
the most successful computer companies
in the industry, .

Interacting with software implementors
throughout the corporation to ensure
the consistent and compatible evolution
of architectures, you will provide leader-
ship, review and support as required.
Maintdining a broad overview, you will
be an internal consultant on architec-
tural issues, often orchestrating interac-
tion between various development dc-
tivities.

Strong commiunications and interper-
"sonal skills are a prerequisite. Addi-
tionally, you should have a solid
technical background, with experience in
operating systems, communications
software and/or information manage-
ment systems desirable. An advanced
degree or equivalent is an asset and a
knowledge of Digital products helpful.

If you are interested in this challenging
and highly-visible opportunity, please
forward your resume, including salary
history, to Chris Larkin, Digital Equip-
ment Corporation, Dept. B801 0101, 146
Main Street, Maynard, Massachusetts
01754. We are an equal opportunity
employer m/f.
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S

Dr. Hamming is both optimistic and pessimistic about this
past decade. ‘‘There is now so wide a choice that ‘the best’ is too
expensive to locate and test. We tend to settle for a ‘good’ solution
and get on with the job; this is a sign of maturity. The desire to do the
best often blocks doing even a good job.’’ In:another context, he
observes, ‘“Word processing is getting off the ground; computers
are getting into the hands of secretaries.. Authors, and especially
frustrated authors, will now produce more and more books with less
and less that is new or worth the storage space. God help us!”’

Fred Gruenberger
Northridge, California

MANUSCRIPT
FOUND IN ATAPE
CANISTER

Once upon a midnight dreary, while I pondered, weak and

] weary,

Over a quaint and curious program written long before,

While I nodded nearly sleeping, suddenly I hieard a beeping

From my console; bugs a-creeping, creeping in the system core.

“Twas some misstroke I had entered, errant thumbstroke not
well centered, -

Just a typo, nothing more.

Ah, distinctly I remember, it was in the bleak December,
When each dying disk pack member’s fate was listed on the

. door.
Eagerly I wished the morrow. Hopefully I'd seek to borrow |
Program guides to ease my sorrow, from the dump piled on the
. floor. :
For my small glich had created endless loops of cosines, fated
To be rooted evermore.

Deep into my console peering, long I sat there wondering,
- fearing,

Doubting, dreaming dreams all mortal programmers had dreamt
before,

That some subroutine, much needed, had my core space just
exceeded, )

And was therefore rudely weeded, banished from the system
core, ‘

Exiled to where none can forage, software limbo: federal
sforage. :

There to languish evermore.

Had this ghastly curse befell me? Cpu time now would tell me.
Missing code could very well be anywhere. I must explore.
LIB.FORTRAN, LIB,CARDECK, even secret LIB.STARTREK,

All these DsSNs I queried. To the last they came up poor.

One last hope, a final member: biorhythms for November,
Only this and nothing more.

But I knew theré was insurance for my toil and hard endurance.
Nervously I sought assurance, hopefully 1 did implore,
Day and hour, nay, every second, when the grand machine had
reckoned v i .

I had .backed up all my labors safe within the system core.
For eons it did cogitate, then printed out that fateful date.’
Quoth the console, ‘‘Nevermore.”’

» —John A. Kogut
New Carollton, Maryland
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