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Yourd be surprised how well the 2{L40 periorfiS «
even in your most demanding applicaltions.

The XL40 and you—

a winning combination

The XL40 Distributed KeyProcessing®
System is the solution you've dreamed

about for your organization’s distributed

processing requirements. That's why
we call it The DREAM Machine for

Data Retrieval, Entry And Management—

the vital components of effective
distributed processing.

Distributed — for responsiveness
at the source

Data quality improves—and costs are
reduced —when information is man-
aged by the people who know it best.
The XL40 was designed to be oper-
ated by source department personnel,
not highly specialized operators. And
PCC's professional education program
will smooth the transition even more.
In fact, you may be very surprised at
some of the converts to your XL40.

November, 1977

Turnkey —for instant

productivity

It doesn'’t take magical machinations
to get the XL40 up and running fast.
Designed for simplicity, the XL40
combines modular hardware and flex-
ible, COBOL-based software to enable
your staff to go right to work when

the system is installed.

Concurrent —for timesaving
operations

In addition to putting processing
muscle at the source, the XL40 oper-
ates concurrently. While operators are
entering data, the XL40 can generate
a report and communicate with your
central computer at the same time.
Files can be retrieved, accessed and
updated from source departments,
creating a real-time data base and
providing up-to-the-minute
information.

CIRCLE 4 ON READER CARD

Reliable — Pertec Computer
Corporation
The XL40 is manufactured, marketed
and serviced by Pertec Computer
Corporation, the world’s leading inde-
pendent manufacturer of computer
peripheral equipment and producer of
distributed processing and data entry
systems, with over $100 million in
revenues. And a reputation to boot.
Write to us today for more informa-
tion about the XL40 Distributed
KeyProcessing System—it's your ace
in the hole.

PERTEC
COMPUTER
CORPORATION

12910 Culver Boulevard, P.O. Box 92300
Los Angeles, California 90009
(213) 822-9914 TWX (910) 343-6451
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Getting and keeping
timeshare business:

Remote computing services and
batch service bureaus face a num-
ber of problems.

Problems which, if not solved,
could mean the beginning of the
end for most of them.

Maybe even your company.

Batch, but only batch.
There’s no denying the demand for
on-line services. (Look how some
of the remote computing services
have prosperedil1

So there’s the problem of
adding a timeshare capability.
At low cost, so you can offer a low-
cost service. But with the capabil-
ity to Erow with your business.

There’s the problem of secur-
ity for proprietary software and
data. The problem of delegating

control of system resources, with- -

out losing overall control. The
problem of accounting for system
use—especially use of added-value
software. And the problem of
knowing what is-happening any-
" where in the system, at any time.
Solving these t£>-]1ioblems could
make you successful in timeshare
as well as batch.

Remote, but losing business.
For remote computing services,
keeping customers is often the
biggest problem.

After a time, many customers
begin to feel they’re putting out
too much money for your service.
They check out your competitors.
Or think about an in-house system.

Finding a way to extend your
services downward in cost could
turn your biggest problems into
even better customers.

Small, or just starting out.
You may already have a small
timesharing company. Or you're
planning to start one. Your first
problem is finding a computer you
can afford. One that’s also a real
timesharing computer. With the
management features the big time-
share computers offer.

Solving this problem could
make your small company a big
success.

Problems solved here.
These problems Kou’re facing in
our firm, timeshare or batch,
arge or small, can be solved with
the computer made by us:

Basic Timesharing, Inc. We're
the computer manufacturer with
timeshare experience. We under-
stand the unique problems of your
business.

And that’s what has helped us
produce a computer so uniquely
right for the timesharing business.

The BTI 4000 Interactive
Timesharing System.

A remote computer’s
computer.

The BTI 4000 was built from the
drawing board up for timesharing,
To maximize operational capabi]gi-
ties. To minimize operating costs.
To give you more.

You can start for just $35,950.
For that you get a ready-to-go sys-
tem with 10 megabytes of storage
and 8 ports—just add terminals.

You also get BASIC-X, an
unusually powerful extension of
the BASIC userlanguage, enhanced
for business programming,

The BTI4000 ™

You get hierarchal account
organization, allowing you to “sub-
let” portions of the system. Which
lets you eamn income without
overhead, while still maintaining
total control.

You get protection for your
proprietary software that allows
you to sell systems with your
software on them—and still keep
your software proprietary.

You get continuous system
availability, because software
housekeeping can be performed

" with users on-line.

You get room to grow, because
the BTI 4000 is a mo ulaﬂy-
expandable system. Add disk stor-
age to 400 megabytes; expand user
capacity to 32 ports; add peripherals
like industry-compatible magnetic
tape and a line printer.

And you get around-the-clock,
on-line support for all your systems,
no matter where they're installed.

The BTI 4000. To help you get
more timeshare business, and keep
the business you have.

Get the complete details today.

Means Business.

Basic Timesharing Inc., 870 W. Maude Ave., Sunnyvale, CA 94086. Sales Offices: East: Cherry Hill, NJ (609) 662-1122; Midwest: Minneapolis,
MN (612) 854-1122, Chicago, IL (312) 298-1177; South: Dallas, TX (214) 630-2431; West: Sunnyvale, CA (408) 733-1122, Anaheim, CA (714) 533-7161
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THE POLITICS OF
SOFTWARE SYSTEMS
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Peter G.W. Keen and Elihu M. Ger-
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Introducing ‘t'heMAS-BO family

The brains for your manufacturing systems.

When you need advanced software
for manufacturing application systems,
our new MAS-80 family can cover you
through the 1980’s.

MAS-80- combines the best features
and proven experience gained from our
original - Modular Application Systems
(MAS)—over 600 modules ‘successfully
installed —with entirely new capabilities.
So.you can benefit, now, from today’s
.. . and tomorrow’s . . . technology.

Six basic systems form MAS-80’s
core. Engineering control. Inventory con-
trol. Production control. Financial plan-
ning. Distribution order entry. Business
planning. These systems in turn are com-
prised of 20 individually purchasable
elements (system modules).

So, MAS-80 is designed to serve all
of your company’s operating require-
ments. ' o

But there’s more. MAS-80 utilizes
the latest in data base management tech-
nology; plus, MAS-80 family members

have been designed to run on mainframes
or minicomputers via on-line or batch
processing. And to do so in the most
cost-effective way. ‘

In fact, MAS-80’s users have a wide
choice of Data Base Management Sys-
tems (DBMS). Each user is provided a
unique data base access module to inter-
face with his DBMS (such as IMS or
TOTAL or IDMS or ADABAS, etc.). No
alteration in data base handling logic is
required.

MAS-80 will configure to your total
manufacturing environment, both func-
tionally and technically, without any loss
of efficiency. This is only possible be-
cause MAS-80 is designed to be flexible,
while providing a wide choice of options
which you control.

Martin Marietta
Data S

300 East Joppa Road, Baltimore, Maryland 21204

The first member of the MAS-80
family is MAS II. You can plan your
MAS Il installation now, for implementa-
tion first quarter 1978. Because engineer-

_ing control, inventory control, master

scheduling, and forecasting, along with
full MAS-80 data base capability, are
ready to go. ‘

But this is just the beginning. MAS-
80 is already growing more versatile.

Coming in 1978 will be additional
application systems for MAS II. At the
same time, additional family members
will be introduced . . . covering on-line
processing for both minicomputers and
mainframes.

To find out more about MAS-80, the
answer to your manufacturing applica-

. tion systems requirements, write for our
" free MAS-80 brochure.

Or, if that isn’t fast enough, call Dick
Nemerson at MMDS headquarters . ..
(301) 321-5744. He can give you the an-
swers—and then some.

stems = |
y BUi/d&RLV}r/‘?
Systems
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TI's new portable
means remofte

The 765’s powerful, yet easy-to-
use text-editing functions let you
add, delete, locate, and correct
data on the spot. So you can
transmit more accurate data when
the phone rates are lower. At a
fast 30 characters-per-second.
Traveling companion.
Lightweight portability is the key
to convenient field use. And at 17
pounds, the 765 is really compact.
But 1t’s no hghtwelght when it
’ ' comes to fea-
tures. With

Until now, remote order entry
meant expensive on-line operation
with a computer via a telephone
line.

But TI has changed all that.

The new Silent 700* Model 765
Portable Memory Terminal
has built-in bubble memory. So
it can remember, even when quiet 30-cps
the power i is off, while it waits to s N © printer, and

. e talk to your computer. 'acoustlc coupler or telephone con-

@ With the 765 you nection, the 765 is a heavy-duty
can enter sales and operator. |
order information all And the 765 gives you plenty of
i day long using the storage space. The basic terminal
| typewriter-like | comes with 20K bytes of memory.
! keyboard. And it can be expanded to 80K
8  Then you can edit bytes—the equivalent of up to 20
i when you have time.  fully typed pages.

6 ’ DAaTAMATION

ter, keyboard
= Wlth upper and
] lower case

lg characters,




memory terminal
order entry:

Office companion.

Many people want a terminal with
the features of the 765 for applica-
tions where portability is not re-
quired. So we designed the Model

763. A table-top version of the 765,

the 763 has the same performance
capabilities in a compact unit, and
comes standard with elther a TTY
current loop or
EIA interface in-
stead of the acous-
tic coupler.

Small price for
remembering.
TI’s new Model 765§
Portable Memory |
Terminal is priced E

at only $2,995.1 Additional 20K in-
crements of bubble memory are
$5007 each.

! November, 1977

000000000 000000000000000

XXX X

And, the table-top Model 763 at
$2,6951 is another price/per-
formance leader. Of course,
quantity discounts and a

complete range of lease programs
are available.

TI terminals mean business.
Ask TI how the new Stlent 700
Memory Terminals can help your
business. Return this coupon today
for more information. Or call Ter-
minal Equipment Marketing .
at (713) 494-5115, extension (@
3286.

TEXAS INSTRUMENTS

INCORPORATED

R R RN RN NN 9000 escvosvccce 0000000000000 00000000 LX)

Yes! I am interested in the 765/763. Sl'.ENT 700 :
O Please have your representative call.
O Please send me more information. O 765 1 763

Name
Title
Company
Phone _ s
Address :
City State :

®ecoeccsevscccene

Zip

*  Mail to: Texas Instruments Incorporated, P.O. Box 1444,

M/S 784, Houston, Texas 77001 13.11.DM

oooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

*Trademark of Texas Instruments
+Qty. 1, U.S. Domestie Price
Copyright © 1977, Texas Instruments Incorporated

O
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o program

adigitizer.

Just touch the free-moving
cursor to the program menu <\
pad. It automatically pro-
grams the Summagraphics
ID (Intelligent Digitizer) for
scaling, skew correction,
area calculation, linear dis-
tance or other user defined
functions.

That's because the-
Summagraphics ID has
built-in microprocessor con-
trol. And we've done the programming. So when you touch the
menu pad, you call up the program for the function you need.

The built-in microprocessor has other advantages. It means
that you don't have to program your computer to do board-level
operations, don't have to tie up system memory. it makes
relocatable origin, binary/BCD conversion, metric output and
incremental operation all standard, switch- selectable functions.
And it makes the Summagraphics ID easier to interface,
easier to operate and more efficient to use.

Application Notes: Call or write Summagraphics for
application notes describing use of digitizers in circuit design,
drafting, geophysics, land
management, even
orthodontic research.

|ARRER
fE
JRE]

T o
® ®
corporation

HHH 35 Brentwood Ave., Box 781, Fairfield, CT 06430
Phone 203/384-1344. TELEX 96-4348

CIRCLE 124 ON READER CARD

Looking Back in
DATAMATION.

On our 20th anniversary

November/December 1958
Technology: “The words large mem-

ory imply, for me, a store of at least a
million alphanumeric-coded, machine-
readable characters,” said 1BM’s Dr.
Morton M. Astrahan in his article,
“The Role of Large Memory in Scien-
tific Communications.”

Hardware: Although this looks like
the business end of one of the meanest
Gattling guns we've ever seen, it’s ac-

tually a 3.1MB mass storage device.
The ECM-64 FAcIT contained 64 ran-
domly selectable tape cartridges on its
carousel. .

Conferences: The majority of this
issue previewed the eighth annual
Eastern Joint Computer Conference.
“What is the status of the transistors,
cryotrons, thin-film memories, and
other devices?” and “Are we teaching
computers to learn?” were among the
questions for which the conference
chairman promised answers.

This issue also carried a note that

v about 200 members of the Bendix G-

15 Users Exchange Organization met
in Chicago during September.

November 1967

General overview: The space age was
in full bloom, and roughly half of this
issue dealt with computers in aero-
space. Time-sharing, touted as a tool
for increasing programmer productiv-
ity, received a critical look in “Time-
Sharing Tally Sheet,” subtitled, “It’s
Harder Than It Looked.”

Protecting programs: In an article
on legal protection of computer pro-
grams, Allen W. Puckett opined, “Un-
der current law a combination of lim-
ited copyright protection, trade-secret
protection, and contractual agree-
ments,” suited the software industry
better than patents, -3

DARATAMATION



Give us 3 minutes

and we’ll show you how
to cure your 2501 headache

We're that sure of our new 6501 Buffered Card Reader. Call us and we'll

tell you more about how:

m The buffered DOC 6501 can be installed on ANY position on the channel
and puts an end to channel OVERRUNS.

m The buffered DOC 6501 gently handles and increases the life of repeti-
tively read card decks.

m The buffered DOC 6501 saves you 25% or more than a 2501.
m The buffered 6501 can be purchased or leased NOW.

If you aren’t convinced in three minutes, we’ll send you some buffered
aspirin. With an unbuffered 2501 you'll probably need it.

Call John Sterling at (800) 327-6424 or (305) 724-1111.

DOCUNMIATION]

INCORPORATED

Or call, Atlanta, GA (404) 955-0309; Boston. MA (617) 890-2650; Chicago. IL (312) 782-0551; Dallas. TX (214) 661-9902; Detroit. MI (313) 353-8181; Greenwich, CT (203) 869-4123;
Hartford, CT(203) 278-2010; Houston. TX (713) 780-1432; Los Angeles. CA (714) 752-8782; Miami. FL (305) 592-9655; New York. NY (212) 695-4195; Oakbrook. IL (312) 920-0551;
Philadelphia, PA{215) 574-0950; San Francisco. CA (415) 574-4060; Washington. DC (703) 356-2050. International Offices: London — Staines 61124; Paris 686 8207;
Toronto (416) 622-8720; Germany 06 11/728 128; Spain 416 87 60. '
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The voice of experience |
inaudioresponse
terminals and modems

Now hear this.

Audioport '11'6. k

; , The portable L :‘A“‘Iﬁ."‘l’m 430“ |
o : numeric terminal ultiple modem
. s o ﬁudlopon 012/016. with built-in ’ . pack hok?s up to 12
;-»\;dmport 160¢ : :rvaegt‘?g?ﬁ’eld speaker. n;odems||n 4’((?)1: l;pace
e portable ' of a single or
alphanumeric data entry. CIRCLE 63 ON READER CARD two 401 J modems.
ag&i% t?;;n?inal CIRCLE 62 ON READER CARD kggv cost A‘—f[diOPQﬂt
-with built-in ; pays out agains
speakers. ’ e telephone company

rental in 12-18
months. it's the
space-saving, cost-
saving interface for

_Transcom terminals,
push-button phones
and other portable
pads.

CIRCLE 64 ON READER CARD

CIRCLE 61 ON READER CARD

Transcom is the single source for a full line of ; Names on request. Customers will tell you our

audio terminals and modems. Transcom products product support measures right up to the

enjoy wide acceptance after a decade in this products.

still-new field. For order or data entry: from auto . Write or call Transcom, a Subsidiary of Hi-G

and tractor parts distributors, from beverage, Incorporated, 580 Spring Street -

food and drug distributors. - Windsor Locks, H
Forinquiry/response: from banks, transportahon Connecticut 06096 TRANSCOM

and insurance compames (203) 623-2481. A subsidiary of Hi-G, Inc.
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Theimpact of privacy laws on
personal information records.

Few legislative acts will
exert greater pressure on your
information management facili-
ties than current and proposed
privacy protection laws.

Designed to protect you,
your employees and others,
these far-reaching laws will
demand cost-effective control of
the collection, maintenance, and
dissemination of an increasing
variety of personal information.

This will include the con-
trol of source documents now
stored in conventional paper files,
as well as the control of your
computerized personal data files.

System 200™ by A.B.
Dick/Scott is an advanced, updat-
able micrographic record processing
system that can provide the cost-
efficient controls needed to satisfy
three basic objectives of privacy
laws:

1. Ready access to
information.

Under privacy protection
statutes, it will be necessary to pro-
vide individuals having a need or
right to personal information with

“ready access to their records.

You also will be required to
furnish authorized individuals with a
copy of pertinent information for
their reference and use.

System 200 can help you
satisfy both of these requirements
by permitting ready access to indi-
vidual records as well as providing
suitable file copies without undue
effort or expense on your part.

November, 1977

2. Protection against
unauthorized access.

Privacy laws will also
require recordholders to safeguard
source documents against privacy
invasions thus assuring complete
security and confidentiality.

File Film has an add-on
capacity and prior
recorded documents
can be amended or
voided to reflect spe-
cific changes.

A single piece of 4" x
6" File Film accommo-
dates 60 legal size or
98 letter size docu-
ments. Images can be
recorded or updated in
just 8 seconds.

System 200 can fulfill this
requirement with built-in storage
and referral controls that make it a
highly effective yet completely prac-
tical “security screen.”

' All records related to an
individual file are imaged on a
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master File Film which never
leaves the central file area.

3. Accurate, up-to-
date information.

A further requirement
of privacy laws will involve the
continuous need to control
the quality of information sub-
ject to referral by authorized
individuals.

This means the mainte-
nance of accurate, up-to-date
records which can be readily
amended, voided or annotated
for reliable audit trails or compli-
ance with legal requirements.

System 200 is a completely
updatable system already being
used to maintain accurate, up-to-
date personnel, medical, credit,
law enforcement, insurance, and tax
records in both the public and
private sectors. To date over 30
million records have been imaged
and stored on System 200 File Film.

Free brochure contains
vital information.

Personal Information
Records Management With System
200 covers a variety of record
management subjects related to
privacy protection laws, including
file integrity, audit trails, and var-
ious legal requirements. Send
for your free copy now. A.B. Dick/
Scott, South Hadley, MA 01075.
Telephone (413) 538-7550.

A.B. Dick/Scott is a joint enterprise
of A.B. Dick Company and Scott
Graphics, Inc., A Subsidiary of
Scott Paper Company.
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PROVEN HIGH-RESOLUTION GRAPHICS

Intelligence enters the

Now big-screen graphlcs
in better time.

The 4014-1 Computer
Display Terminal has just
added time-saving local
control. Now you can put local
graphics intelligence to work on
the 4014-1's 12 million viewable
points. You can decrease
transmission delays and time-
sharing costs, while increasing
throughput dramatically.

You can easily cut data
transmission and computer
time in half. Save graphics,
symbols and alphanumerics for
instant recall. Display 28K of
graphics with one keystroke.
Develop your own symbols and
character sets locally. Program
any key or keys to contain
picture segments, interactive
menus, nested design symbols,
* or local commands.

Design. Map. Plot preview.
With the depth of detail you
need for sophisticated
graphic applications. With
new capabilities like local
dragging, scaling and rotation
of locally refreshed symbols.

Tektronix

COMMIT TED TO EXCELLENCE

The 4014-1's built-in bus struc-
ture allows easy add-on of

enhancements and peripherals.

Like our own hard copiers.
Plotters. Graphic tablets and
storage devices.

Complete the picture with
our Plot 10 family of graphic
software. With easy
interfacing and excellent
after-sale service. We're there
when you need us. So call your
local Tektronix Sales Engineer
soon. Have him show you how
our newly-enhanced 4014-1
can mean a world of difference
to your workload.

Or write:

Tektronix, Inc.
Information Display Group
PO. Box 500

Beaverton, Oregon 97077
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Tektronix Datatek NV
PO. Box 159
Badhoevedorp

The Netherlands

Copyright © 1977, Tektronix, Inc.

All rights reserved. OEM information available. -

Display courtesy of Dr. Eric Teicholz
Laboratory for Computer Graphics and
Spatial Analysis Harvard University

Get the
4014-1.
Get the

master of
detail.



 TEKTRONIX 4014-1

picture:
does bigger jobs
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Commercial ECLIPSE S ystems.

Because a computer should be avehlcle for growth.

For most companies, buymg a computer
is a big step forward. So you want to be sure
the computer you invest in will keep rolling
with your company. That’s why you want
a Data General commercial ECLIPSE
data processing system.

Our systems can be expanded in several
directions at any time. For instance, as your
transaction volume grows, you could move
from two to eight, sixteen or more terminals.
And as your files and records expand, you
could acfél disc capacity from 10 megabytes
and grow to over 1506, megabytes. And
with our powerful communications capabili-
ties, system configurations can range all the
way up to a multiprocessor network with
distributed processors as more appllcatlons
are added.

Plus our commercial ECLIPSE data
I)rocessmg systems also work easily with

arger commercial computers. They use the

same high level ANSI 74 COBOL larger

systems use, the same language your staff is
already nsed to. So, even if you start with
our smallest configuration, you're really
beginning farther up the ladder than with
any other small computer system.

Data General commeraial ECLIPSE
systems. They can take the pain out of
growing. Now put your future on the line
and send for our booklet.

[J Send me your commercial ECLIPSE brochure, “Smart answers to your
data system demands.”
[0 Send your brochure and have your sales representative call,

Mail to: Data General, Westboro, MA 01581

Name

Title

Company

Address Tel.

City State Zip
ECLIPSE is a registered trademark of Data General Corporation © Data General Corporation, 1977
Data General, Westboro, MA 01581, (617) 366-8911. Data General (Canada) Ltd.,

Ontario. Data General Enrope, 15 Rue Le Sueur, Paris 75116, France, 50- 00606
Data General Australia, Melbourne (03) 82-1361.

¢» DataGeneral
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Its smart business.
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FAMILY EXPANSION PLANNED BY HONEYWELL ;
Honeywell has a basketful of goodies to add to its level 6 minicomputer family

early next year, including two new cpu's, a new top, and a new bottom for the line.
New topper will be the 6/46, faster and more powerful than the 6/36 and the 6/43.

Low end will be the 6/20, aimed primarily at data entry applications and considerably
smaller than the current low-end level 6 machine, the 6/30. Honeywell's basket

also will include new options for the 6/43 and the 6/36 including a Cobol instruction
procedure; writeable control storage which permits definition of instructions; read
only memory; and an intersystem link (level 6 to another level 6) for building up

‘multiprocessing capability.

SNEAKING IN BUBBLE MEMORIES AT THE LOW END

IBM's eagerly awaited bubble memory introduction may come in the spring of 1978

when the colossus offers its System/36 and System/38, upgrades of its System/34.

One of these systems, it's understood, will have a large fixed disc with the bubble

memory. It's always seemed likely that IBM would launch its bubble memory on new

machines rather than on existing machines and at the low to medium end of its models.
System/36, like the 34 before it, is aimed at replacing System/3s eventually.

‘The 36 will be pitched at the System/3 model 12 level, whereas System/34 initially

was concerned with plugging the ugly hole left by the poor performance of thé model 4.
- And there also is talk that IBM is developing a line of products that will bridge
the System/3 and 370 levels. Called the E-Series (sometimes referred to as System/4),

its top end could be as powerful as the 370/135 and 145. And that means that both
the General Systems Div. and the Data Processing Div. would be locked in competition
to offer replacements for these mainframes. That lends support to the talk that

‘DPD constantly mutters.that GSD is their toughest competitor.

ANOTHER JAPANESE COMPETITOR IN THE U.S. MARKET?

A major Japanese computer company which hopes to enter the U.S. market currently
is negotiating with OPM Leasing to represent it over here. The company, which
manufactures IBM plug-compatible systems in the 148 to 158 range, is looking for
a U.S. leasing firm to represent it on the marketing side. The agreement, if it
works out, would be similar to that between Itel and Hitachi, sources say.

- THE LATEST IN ELECTRONIC MATL

Innovative TDX Systems, Inc., has found a. unique way of hopping on board the electronic

. mail bandwagon. - The Vienna, Va., company, which peddles a ‘telecommunications service

based on shared use of least-cost routing gear, has set up a new company, Digltal ;
Broadcasting Corp., to use FM- radio stations to send electronic mail messages. :
TDX' digital broadcastlng approach to electronic mail transmission is previewed in i
the Yankee Group's latest electronic mail report due out in December. )

" Under this ingenious setup Digital Broadcasting will get channel authorization g

O from 50 commercial FM stations throughout the U.S. At each station, it will install
-~ and interface its computer—controlled digital encoding devices to the FM transmitters
which will then be able to broadcast digital computer data. Systems access will be
. through Telenet's. packet network or in-wats. System pluses include cheap transmission
- costs (as low as 2 1/2 cents per page for a group address), low error rates (less:
‘than one in 106 characters), and the elimination of modems, local loops, and data :
- .access arrangements (DAA's) - Targeted markets for the novel new service are businesses
! kneeding an. intracompany communicatlons capability.‘

“‘DEC'S 32-BIT ENDORSEMENT 18 DATA GENERAL FAR BEHIND?

" Now that Digital Equipment Corp. has entered the 32-bit market with the introduction .
2of its VAX—11/780 multiuser- system, look for other firms--notably Data General--to
© come up with 32-bit machines. DEC will begin deliveries early in 1978. Data
‘uGeneral is: expected to offer its version within one to six months and competitors o

see the Data General offering as a teeth-baring, low priced offering that would

: undefCut‘DEC's""nonpredatory"‘pricing~strUCture in the $200K to $300K range.

But other companies which traditionally have committed to 32-bit architecture-

© are pleased that the architecture has gained broader acceptance, although they're
 not necessarily applauding additional competition. "We feel it (DEC's announcement)
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endorses the market," a Systems Engineering Laboratories (SEL) spokesman said.
"It will make competition keener, but should help those companies which are already
in the market and have the software to go with the 32-bit architecture."

MORE THAN ONE ROUTE TO INTERSTATE BANKING

While lawmakers succumb to bank pressures to restrict EFT experiments toward the end
of limiting interstate banking activities, prestigious Citibank of New York may
have found a more effective route.- Citibank's consumer finance subsidiary, Citibank
Person-to-Person, unfettered by the regulations constricting its parent, has been
active in making loans in Phoenix, New Orleans, Denver, and St. Louis for several
months now, and last month moved’into San Diego, Calif. And in Denver it has

added industrial financeé capability, which almost gets into commercial banking.

Next step nationwide EFT? California's banks are worried.

CABINET LEVEL PRIVACY GROUP TO BE FORMED

The much belabored privacy issue once again has moved back into the spotlight in
Washington. The White House, apparently at the urging of the high powered National
Security Council, is reportedly préparing to set up a new cabinet committee on the
sensitive subject. Focusing on the currently hot international topic of transborder
data flow, the high-level committee also will zero in on other sticky information
policy questions related to privacy. Heading up the presidential privacy pow-wow
‘will be key Carter cabinet officials.

ANOTHER SKIRMISH WON IN TAX FIGHT ,
Robert M. Sherin, who has been waging a multifront campaign against the imposition
of sales taxes on software and services, has won a minor victory in Tennessee. A
" judge in the Middle District of Tennessee denied Sherin's motion for a summary
judgment against the state in the Floridian's class action charging the state
violated the 14th amendment to the U.S. Constitution when it passed a law taxing
software in spite of a state Supreme Court decision calling software intangible
and therefore, non-taxable. The Middle Court judge did grant Sherin legal standing
" to sue the state and passed the issue up to the Sixth Appellate Court. The next
step, said Sherin, is the Supreme Court. "I think we'll win."

CALIFORNIA'S TEALE CENTER TO TRY PROCUREMENT AGAIN...PEACEFULLY

The state of California's Teale Data Center, object of a three-year-long, $40 million
procurement controversy when it was established (March 1974, p. 122) as the state's
first consolidated center, is out to procure again. In the long, drawn-out origimal
procurement battle, IBM and Univac were the principal protagonists, but Univac
won't figure in this time.

 "We're at the end of the line with what we have now (two IBM 1685), said center
director Ira Isbell, "and the upgrade has to be an IBM solution.” This limits

the possibilities to IBM itself, the Amdahl Corp., and third party suppliers of

168s (Teale will keep the two it has). Isbell wants a solution that will serve the
stdte for at least four more years.  The Teale center, originally slated to serve

34 state agencies, currently is serving what Isbell calls "69 state entities" but
not the Dept. of Motor Vehicles, whose conversion was a pivotal point in the original
procurement. DMV is still with Univac. Hopefully, Teale's new procurement won't
be as stormy or as longas its first.

BELL'S DATA NETWORK READY BY 1979 :

AT&T's grandiose plans for its Bell Data Network (BDN) are moving right along, but.
not as fast as the mighty communications giant had anticipated. -According to a
source privy to a recent AT&T internal briefing, the aborning network is now scheduled
to be ready by 1979, with Illinois Bell to be the first operating company to offer

it. Another big operating arm, New York Telephone, also has been running internal
prototype system tests for the last several months.

The BDN setup initially will consist of two different systems—-one, dubbed BDN
which will use Bell's home-grown equipment, and another system called BANCS which
will run off outside mainframes. - Both systems will run comcurrently until BANCS
is gradually phased out in favor of the pure BDN with all Bell-supplied. gear.

(Continued on page 196)




have to drastically change the Cobol programs in order to generate
all the required reports.

“Rather than this, we concluded that it would be far better to
start from scratch and use MARK |V/Reporter for the 75 to 100 daily,
weekly, monthly and year-end accounting reports that we produce.
We made the right decision. If we had tried to modify the Cobol report
writer that came with the system, it would have taken us at least two
months longer to complete the project.

“MARK IV/Reporter was installed on our 370/145 within a few
hours. The four people who attended a basic MARK IV/Reporter
class were using it comfortably within a week. We also have a com-
petent Cobol programmer who took the MARK IV® manuals home
and read them over a weekend. He started using MARK IV/Reporter
the next Monday morning.

“It runs very efficiently and it’s helped increase the productivity
of our systems and programming staff. With the confidence we've
gained in MARK IV/Reporter we can commit to new projects now
that would have been impossible before. We'll be using it for 50%
of our new work, which includes a new student records information
system. MARK IV/Reporter will be a key part of this new system.
“As for Informatics Support, our staff here is very impressed; their
people have been extremely competent and the systems engineering
support has been excellent.” .

WHAT 1S MARK IV/REPORTER? MARK IV/Reporter is an in-
formation processing system which handles all reporting requirements
for existing file and/or data base systems. Although extremely flexible
and powerful, the system allows non-programmers to produce error-
free reports in a fraction of the time required with conventional pro-
gramming methods. MARK IV/Reporter can be instailed and imple-
mented in the U.S. and Canada for as little as $306.00 a month.
MARK IV/Reporter is upward-compatible to MARK IV whose 1,300
installations worldwide make it one of the most successful software

products of all time. CIRCLE 17 ON READER CARD
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informatics inc g Software Products
o [

World’s Leading Independent Supplier of Software Products

Member SIA % Software Industry Association
BT Em BT My U BN KRG DY O K3 M O R SN OO G Ea BA R R

Informatics Inc., Software Products, Dept. 1177D
21050 Vanowen St., Canoga Park, Calif. 91304

Name

Title

Dept. Computer.

Firm

Address

Phone

City

==wu-an-nn-_54

State/Province Zip

The acquisition of Mark IV was made possible by a grant of
the University of Kansas Endowment Association.

Mr. Magnuson oversees administrative DP activities for
the Lawrence campus.'The views expressed are those of
Director Jerry Magnuson and not necessarily those

of the University of Kansas.
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You won't find
a more versatile
teleprinter for
__the price.
It’s that simple.

The New Centronics Model 761.

No other teleprinter offers you more operating fea-
tures—or a lower price. Because the 761 gives you micro-
processor-control for maximum flexibility and lower-priced
options.

Plus, the 761 gives you easier, more versatile opera-
tion . . . with maximum printout visibility . . . typewriter-
style electronic keyboard that anyone can use without
special training . . . table-top or free-standing installation...
pinch roll, pin-feed platen or tractor paper handling sys-
tems . .. and a wide choice of 300 baud serial interfaces. ..
in KSR and RO models. \

And when you need fast, dependable service, remember
the 761 is backed by one of the industry’s best service pro-
grams. More than 100 professionally staffed service offices
worldwide . . . a unique on-line diagnostic test center. ..
central dispatch with toll-free phone access . . . and mainte-
nance contracts as attractively priced as the 761.

More versatility, better service and reliability proven
by more than 80,000 Centronics printers installed, make the
761 teleprinter simply a better choice. The only choice.

Call today for details. Centronics Data Computer Corp.,
Hudson, N.H., 03051, Tel. (603) 883-0111 or Centronics
Offices in Canada and throughout the world.

CENTRONICS PRINTERS
Simply Better

CIRCLE 75 ON READER CARD DRTFIMFITIDN




letters

Take your bow, gang

To paraphrase Marvin Minsky (who
once opened an ACM speech by saying
that he would be interested to hear
what he had to say), I was interested
to see what I had to say (September,
p. 10). Solid editing, gang.

I also appreciate the fact that you
ran a composite photo that combines
the best features of myself, Paul
Newman, Fred Gruenberger, Jackson
Granholm, and a youthful Howard
Bromberg.

But I was sorry to see that nowhere .

in the issue did you pay tribute to or
recognize the talent and dedication of
Cleve Marie Boutell. Every month of
every year that I have been reading the
publication, she has come up with an
artistic, provocative, and pleasing cov-
er ... ’way too good for a mere trade
publication. This in addition to seeing
(with Marilee Pitman) that the book
came out on time.

It was, for many years, Bill Rolph
who recruited an outstanding stable of
authors, came’ up with article and issue

ideas, and helped turn the work of the -

outside and inside writers into readable
prose. Rolph’s reward: he now works
for Surly Sandy Lanzarotta.

While we’re at it, we should remem-
ber Ham “Silver Fox” Styron (now
retired). He suffered through the first
three editors. At the same time, he was
selling the space that paid their salaries.

It was Don Prell (now a biggie
bank executive) who convinced F.D.
Thompson Publications to convert Re-
search & Engineering into a magazine
about computing, whatever that was.

It was publishers Joe Landon and
Jim Morris who gave the editorial staff
the freedom to produce a magazine
that was (and is) honest, fair, and
livelier than most.

And from almost Day One, it has
been the Cheerful Curmudgeon, Mr.
Abrasive, Bob Patrick, who has
coaxed, prodded, and browbeat the ed-
itors into doing a halfway decent job.
He even filled in as the editor once
when Hal Bergstein was seriously
ill. Without him, DATAMATION never
would-have been half as good as it is.

There are a lot more unsung heroes
and heroines, but I guess the readers—
God bless them all—win first prize.

One final word: it sure was fun.

ROBERT B. FOREST
Freelance Writer
Sparta, New Jersey

November, 1977

Placing in perépective
Your account of my paper at the To-

.ronto IFIP Congress reported me to

have said that “total dp expense has
declined by more than 25% in ten
years” at Ford (September, p. 260),
My actual statement in this paper
referred to total systems expense “mea-
sured as percent of company revenue.”
Since this was a period of growth at
Ford, this phrase was an important
qualification.
~ MAYFORD ROARK
Executive Director—Systems

Ford Motor Company

Dearborn, Michigan

Tex tells us
Your generally well-researched article

on terminal distributors (September, p.
159) I believe demands correction re-
garding our company. We were men-
tioned in context with Data Access Sys-
tems and Selecterm, but the description
of those two companies as “two of
DEC’s most substantive regional resell-
ers” was not applied to Tel-Tex.

DEC will confirm that Tel-Tex was
their first regional reseller in 1974, that
we are substantive ($5 million sales,
$500,000 net worth, 500 DEcwriters/
year), and that we have been in Hous-
ton, not Dallas, since 1969.

Incidentally, the Virgin Islands
meeting was not sécret and was not to
discuss merger. Several other regional
distributors were invited to attend.

) THOMAS W. MOORE

President
Tel-Tex
Houston, Texas

Rescued from the scrap heap
Regarding the statement (September,

p. 271) that “. .. the artifacts of dp
history are being discarded. McCrack-
en said the last working Vannevar
Bush analyzer . . . likely will be sold to
the scrap dealer who bid $100 . . .
because the university (UcrLA) needs
the space for vending machines.

May I tell you:

1. The ucra differential analyzer
was disassembled the week of June 13-
17, 1977, to make room for a library
for the Dept. of Nuclear Engineering.
Great care was taken in the dismant-
ling to ensure that the machine could
be reassembled and made to work

should anyone ever wish to do so.

2. Daniel McCracken arrived at
UCLA on June 21 and purchased the
differential analyzer for slightly more
than $300 in the name of the acMm. Mr.
McCracken thus became responsible
for the machine and for all efforts to
find it a permanent home in a suitable
institution. :

"3. The Smithsonian Institution was
contacted. After several month’s con-
sideration, the Smithsonian has ac-
cepted the ucLA mechanical differen-
tial analyzer into its collection. The
machine was shipped from ucrLa to
Washington, D.C., on Sept. 23.

4. The Smithsonian now also is in
possession of all the analyzer’s associ-
ated papers, including the daily opera-
tions and maintenance logs, the corre-

'spondence, the set-up diagrams for all

the machine’s jobs, and the schematic

diagrams for the machine itself. These

diagrams will prove invaluable should

the Smithsonian ever attempt to reas-

semble the machine and place it in
working order.

L.B. MERIMS

Assistant Editor, Perspective

UCLA

Los Angeles, California

Meaning restored
While I am very happy with my con-
tribution to the September Forum
(“The Dimensions of Complexity,” p.
315), there is an unfortunate omission
on p. 318. The final sentence of the
third paragraph should read, “I believe
that we will come to depend upon pro-
ductivity improvement architects in
the same way that we now depend
upon architects of more traditional
bents.” The italicized portion was left
out and the containing paragraph loses
its principal meaning.

ALONZO G. GRACE, JR.

President

A.G. Grace and Company
Glastonbury, Connecticut

Now they're included
In reading your article, “A Survey of
Hardware Maintenance Firms” (Au-
gust, p. 102), we immediately were
struck by your fourth paragraph which
began, “We have excluded associa-
tions. . .” Indeserv is the association of
independent service companies and as
such provides contract third party
maintenance to manufacturers and us-
ers of data processing and commu-
nications equipment throughout the
United States and Canada.

As a third party maintenance ser-

‘vice, the association is made up of over

100 independent, local service compa-
nies, some of which were listed in your
compilation, and currently represents
50 data processing equipment manu-
facturers and/or assemblers, including
some of the vendors in your listing

21



The Model 1100 Terrmnal that’
dumb-llke-a-fc x and The Owl, our
Model 1200 Editing Terminal. -
Perkin-Elmer products You'll
become attached to them m no tlme.

*Quantity 75.

nation on the rest of our menag-

Randolph Park West, Route |0 &vEmery Avenue
Randolph N.J. 07801 :

omeshc, call:,

(617) 890-0557

(312)437-3547.
(214)234-8880

(714)544:9093
(201)229-4040
(408) 249-5540

CIRCLE 32 ON' READER CARD

: Overkeas, c'all:
: 887-1000-
Chlcago,lL - '416»677-8990
Dallas; TX 5392260
Los Angeles, CA 75334511
Oce:mport, N 7089-753081"
2200949 -
03!/450/!60

7109677913 ,‘

New South Wales, Australia
Mississauga, Ontario, Canad
Paris, France

. Slough, Berkshire, UK

- Germany

Singapore

. Frolunda, Sweden
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letters

who require more remote coverage
than they themselves are able to pro-
vide.

~ Wesincerely hope that the next time

you survey the alternate sources avail-

able for third party maintenance you
will include Indeserv.

WILLIAM J. HERBERT

Association of Independent Service

Companies

Littleton, Massachusetts

Shuffling along

It is said that generals usually prepare
for the next war in terms of the experi-
ence gained during the past, and those
who have not enough imagination to
expect and prepare for something en-
tirely different may subsequently lose
‘that next war.

It seems to me that Mr. Knox, in
his diatribe against the 1BM 3800 (“9,-
453,600 papers to shuffle” Septem-
ber, p. 21), is a pupil of that school. He
fails to see that new equipment with a
different and higher level of perfor-
mance should not be explained and
ridiculed in terms of use for which it
has not been designed. '

In my country, the Netherlands, the
first 1BM 3800 is being used by the
Postal Giro (Postal EFT), and the hun-
dred thousands, perhaps millions of
daily statements which are dispatched
continuously may justify or even ne-
cessitate the use of this type of equip-
ment. Banks, which also have to cope
with a large volume of daily state-
ments, certainly are investigating this
machine or may already have ordered
one. .

I can think of a multitude of appli-
cations in which large volumes of data
must be processed and produced on
short notice, perhaps coupled with
word processing facilities, and which
are far removed from the conventional
data processing output. We have been
complaining for years that our pro-
grams and systems were 1/0 bound,
and used that limitation as an excuse
for not producing efficient code. Now
that the O-bound has been removed to
a certain degree, one should not fear
the consequences.

' DRS. M. DE VRIES
Management Consultant
Haarlem, Netherlands

Who's the servant?

The Los Altos “High School Students
Responsible” (September, p. 26) have
demonstrated a tremendous insight
into what I consider a major concern

24

regarding our increased reliance on
data processing: we are beginning to
think of the computer as an end unto
itself rather than a tool to achieve an
end. We have forgotten who is (or
should be) the master in the man-ma-
chine relationship. I commend these

students for their recognition that the -

machine should serve man rather than
vice versa. '

GEORGE M. DICK

Communications Editor

Auerbach Publishers Inc.

Pennsauken, New Jersey

It's new math
Normally, I'm easy going and let little
things slip by, but in this case, since no
one else has mentioned it, I think I
will. 3 4+ 5 = 8, not 9. (Please note the
circled equation.)

Happy 20th birthday and many,
many more. :

HARVEY KARLIN

Senior Programmer

First Pennsylvania Bank

Philadelphia, Pennsylvania

New lamps for old

We read with interest the article which
mentioned that Digital Equipment
Corp. is seriously considering entering
the used computer market (July, p.
16). In fact, Digital has dealt in the
used computer market for years. Qur
Traditional Product Line (TPL) pur-
chases used DEC computers when they
are used as a trade-in on new DEC
computers, The used computer then is
refurbished by TPL and prepared for
resale. TPL also is a source for used
peripherals. Part of TPL’s charter in-
cludes continued support of a success-
ful pEC product line for those custom-
ers requiring additional processors,
original peripherals, and compatible

peripherals.

CYRIL F. SPRATT
Digital Equipment Corporation
Hudson, New Hampshire

A calculator is not a computer
Maybe it isn’t all that important, but it
seems to me that DATAMATION ought to
be able to establish what a computer is,
and who invented it. The work of Sti-
bitz, Atanasoff, and Zuse in the ’30s
was brilliant, novel, original, and pio-
neering, and it ought to be given due
credit. But whatever their  achieve-
ments were, none of them invented the
computer and it’s a mistake to report
that they did. ,

At the time those men did their
work, the word “computer” was used
to mean anything that could calculate,
including adding machines and 1BM
tabulators. Today the word has a more
restricted meaning, and lesser devices
than those now known as computers
are called calculators, (Notice that ev-
ery company that makes both types of
equipment carefully preserves the dis-
tinction in the names of its machines.
Thus, for example, Texas Instruments
advertises its Model 990 computer and
its TI-59 calculator. Every maker of a
programmed device that is less than a
computer, whether for pocket or desk-
top, calls it a programmable calcula-
tor.).

Now the line of demarcation is blur-

ring rapidly. The people who have only

recently discovered all these lovely ma-
chines have been debating the dividing
line furiously for the past year, perhaps
in the wistful hope that their $100

"pocket calculators will somehow turn

into real computers at midnight.

All in all, the debating is probably a
healthy thing. But that doesn’t excuse
DATAMATION’s lack of editing on
“George Stibitz and the Bell Labs Re-
lay Computers” (September, p. 80).
If Ms. Loveday, the author, doesn’t
know the difference between a calcula-
tor and a computer, the editors certain-
ly should. Dr. Stibitz’ machines—bril-
liant for their day—were programmed
calculators, and were hardly forerun-
ners of the device that today makes our
industry. Babbage was a lot closer.

Perhaps DATAMATION should en-
courage some articles on just what a
computer is and who invented it. -
Meanwhile, let’s not encourage loose
treatment and faulty derivation of the
term.

FRED GRUENBERGER
Editor”

“Popular Computing”

Northridge, California

%

We welcome correspondence from
our readers about the computer in-
dustry and its effect on society, as
well as comments on the contents
of this magazine. Please double-
space your letter when you write to
DATAMATION, 1801 S. La Ciehega
Blvd., LLos Angeles, CA 90035. We
reserve the right to edit letters sub-
mitted to us. :

DATAMATION




geie
Qceanport, NJ.
San Francisco, CA

New South Wales, Austr:
Mississauga, Ontario, Ca:
: Paris, France
+753-34511 Slough, Berkshire, U
1'089-753081 Germany ‘
12200949 Singapore
! 031/450/160 Frolunda, Sweden

Tl e el

CIRCLE 35 ON READER CARD‘




Introducing the affordable one.

The “big company”
access control system _

at an economical price’»";" You can now be sure that

every gate, door, elevator—

You've always wanted a centrally-controlied ’ . . every entry and exit in your
card access system, but until now it was too costly. - facility—is protected.
Now, Cardkey introduces the Interrogator 770™ Central Using the invisibly-coded Cardkey Securiti-Card® the
Control System with the economy that brings total system records both valid and invalid entry attempts,
security access control within the and reports the reason for denying access. In addi-
reach of virtually every business. > tion, it monitors and reports alarms
- - ~ P\ V4 : "

Recognizing that smaller AA j and environmental conditions. The
companies have security and ’ TOTAL CONGEPT AGCESS CONTROL 770 is flexible enough to keep up
access problems similar to CARDKEY SYSTEMS with your growing requirements.
those of larger organizations, A DIVISION OF GREER HYDRAULICS, INC. Cardkey has over 30 years of

; o 20339 NORDHOFF STREET ; ; iani
Cardkey desngngd the Interro CHATSWORTH, CALIFORNIA 91311 experience in designing access
gator 770 to deliver the same (213) 882-8111/TELEX: 651-375 control systems for some of the
performance and versatility of European Manufacturing and Sales Office: largest companies in the world.
43/45 Miiford Road, Reading, i r i

larger systems, but at a much Berks RG1 8LG, England Call us for a free security analysis,
lower cost. : Telephone: 0734 582804 /Telex: 847733 or send for our brochure.
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Compare the new
Sanders Graphic 7 with other

interactive terminals.

You'll draw a graphic conclusion.

Sanders’new Graphic 7 is an in-

‘telligent terminal with all necessary

hardware and software as standard
—not cost-you-extra—features.

But the Graphic 7 doesn't just
save you money when you buy it. It
also saves you money after you buy it.

Simply wheel your Graphic 7
through the door and plugit in. No
installation problems.

‘Your programmer won't have
to spend much time with your
Graphic 7. It comes pre-programmed.

November, 1977

And your operators will be able
to handle your Graphic 7 after a
10-minute briefing, because it works
with a one-button initialize.

Application programs? Our
Fortran-based graphic support
package can reside in any host that
supports Fortran.

And with the intelligence at the
terminal, there's minimum impact

~onthe host. You can do more

work faster.
Sanders experience? Our
graphic terminal systems are used

in computerized production projects.
_ Tire-tread design. Avionics defense

CIRCLE 39 ON READER CARD

systems. Flight training. Land-use

management. Air traffic control.

And dozens of other areas.
Compatible, fully equipped,

low priced. What other graphic

conclusion can you draw than the

new Sanders Graphic 7? Send for

specs and specific applications.

Sanders Associates, Graphic Systems

Marketing, South Nashua, NH 03060.

o] 603-885-5280.
SAlA

SANDERS

ASSOCIATES, INC.
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~ Introducing

BasiC/Four

distributed data processing.
Right system, right price!

“The right system should make each remote
location an independent data processing center.
That's what Basic/Four® computers do. And at the
right price. Because there's a model to meet the
exact needs of each location.

Powerful
stand-alone

computers
The key factor is how much
each satellite com-
puter can do.
Basic/Four
computers
are interactive,
for instant trans-
action processing.’
Each is powerful -
enough to handie
all accounting and
payroll for each
location, plus its
specialized
function-
manufacturing,
distribution,
warehousing;
whatever.

No more .
costly time-drains on the L
host computer. No more waiting for processing.

Easy to install, program, use

The data processing needs of your remote locations
are like those of an independent business. And
that's our specialty!

¢

¥

basic / Four corporation

_ We offer proven software packages, with

- special application modules that are easily adapted
to your particular needs. The language is
BUSINESS BASIC, SO programming is a snap. So is
operation: we can teach a clerk to run a system
in less than a day.

After 6 years
experience, with some
4000 installations, we
. can put in Basic/Four
systems fast.

We talk to IBM
all the time
our tie-in capability

means your network

of powerful, self-
sufficient satellite
systems can
communicate
with
each

"~ other, and

» With most

large, host

computers. That

adds up to the ideal

distributed data

processing system.
- i A number of such

Basic/Four systems are up and running in the

U.S. and abroad.

For full information, call our nearest office.

Or write: Basic/Four Corporation, 18552 MacArthur

Blvd., Irvine, CA 92714

an

®

company

Albuquerque - Atlanta - Baltimore/Washington - Birmingham - Boise -+ Boston - Buffalo - Charlotte - Chattanooga - Chicago - Cincinnati « Cleveland - Dallas - Denver - Fresno - Grand Rapids - Hartford -
Houston - Kansas City - Indianapolis « Las Vegas + Los Angeles + Lubbock + Madison - Memphis - Miami - Milwaukee + Minneapolis/St. Pau! + Nashville + New Jersey - New Orleans - New York -
Orange County - Philadelphia - Phoenix/Tucson - Pittsburgh - Portland - Richmond « Sacramento - Salt Lake City « San Antonio + San Diego + San Francisco  Seattle/Tacoma - St. Louis - Syracuse

Basic/Four Systems are also marketed in more than 30 foreign countries.
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Seeking New
Horizons

He’s put close to 40 years into high
technology industries, including the
formation of two companies. Now he’s
looking for a new career which will
last at least 25 years and he wants it to
be in high technology.

For awhile, when he was in high
school, J. Reid Anderson, founder,
chairman of the board, and chief ex-
ecutive officer of Information Termi-
nals Corp., Sunnyvale, Calif., comput-
er media manufacturer, wanted to be a
musician. He plays the clarinet and, by
his own estimation, “plays it well. But I
decided I'd make more money as an
engineer.”

~Anderson earned an AB from Deni-
son Univ., Granville, Ohio. He went on
to earn an MS in electrical engineering
and an Ms in Physics at the Univ. of

Michigan. While still in college he

worked summers at Bell Labs which he
joined full time after graduation, and
where he worked, even before World
War II, with magnetic tape recording.

His span of service with Bell was 17
years, including four spent on military
leave which he spent with the Navy in
mine sweeping rescarch and develop-
ment. Today, Anderson holds 30 U.S.
patents-which, he says, mostly were the
result of his work at Bell where, “I had
more fun than on any other job I've
ever held.”

. “After the war,” he remembers,
“three magnetic tape recorders devel-
oped by the Germans were brought to
the U.S. One went to Ampex, one to
Bell Labs, and one to the Army Signal
Corps. This led to floppy discs which
then were paper backed cellophane.”

Much as he enjoyed his work at
Bell Labs, Anderson couldn’t resist “an
offer I couldn’t refuse,” made to him
by NCR in 1956 which took him to
Dayton, Ohio, as the “Cash’s” director
of Physical Research. “They (NCR)
were supposed to be about to take off
on a lot of things then. I worked on
development of a solid electronic pos
(point-of-sale) machine. It became a
product 15 years later.”

His career with NCR was much
shorter-lived than that with Bell. While
on the West Coast on a business trip,
visiting NCcrR’s Hawthorne, Calif., re-
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search and development operation, he
managed a visit to the San Francisco

Bay area and, “I liked it so much I

decided I wanted to stay.” He joined
Stanford Research Institute as mana-
ger, Computer Technology Laboratory.
This was in 1958,

“We got Friden into the electronic

" desk calculator business,” he recalls,

talking of his work at sr. The lab he
headed developed Friden’s first office
product, The lab, he explained, was
much like an entrepreneurial opera-
tion. It derived half its business from
government and half from the private
sector and “I had to go out and get the
business for myself.”

v
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J. REID ANDERSON
Music, photography and high technology.

Doing this gave Anderson a taste for
the life of an entreprencur that made
him leave srI in 1963 to start his own
company. It was back to music which,
in a sense, he never really gave up.
While working at Bell Labs he played
in a symphony orchestra, and while at
SRI he played in a reed instrument
quartet.

His new company, he called Elec-
tronic Research Products. Its initial
products were an electronic instrument
for musical translation, an electronic
tone generator, and an electronic met-
ronome. “I was concerned because
most people play out of tune,” said
Anderson. The products sold but the

~market was fast saturated. “But I still

get inquiries for them, even now.”

In 1966, he began looking around
for new and different products. He met
Roy Jacobson who was thinking of
forming a company to make crt dis-
plays. Together they formed Anderson
Jacobson Inc. but they didn’t make crt
displays. The company became the pi-
oneer in the acoustic coupler field,
starting with a license to produce a
coupler developed by SRI.

But few companies can afford two
chiefs. “By a toss of a coin” Jacobson
became president of Anderson Jacob-
son and, in 1969, Anderson was look-
ing for new pastures. “I decided there
was a need to replace punched tape.
Data cassettes looked good. There
were a few recorders around.”

He formed Information Terminals
and, at the time, he was seriously
thinking of going into terminals but, “I
soon realized there was enough of a
challenge there to warrant staying in

‘the media business.”

Information Terminals’ products to-
day are magnetic tape and certified
magnetic media products including
digital cassettes, minicassettes, one-
quarter inch cartridges, flexible disc
heads, magnetic cards, test cassettes,
and test instruments for cassettes and
cassette decks.

The company “started in the back
room of one of our reps in Los Altos,”
soon moved to Mountain View and, in
1974, to its present Sunnyvale, Calif.,
location where it occupies seven build-
ings and employs 700 people. Annual
sales in the year ending last June were
$15,460,000 and, Anderson says, the
current rate points to $20 million this
year. . ;

Anderson’s interests transcend high
technology and music. He’s an avid
photographer and recently completed a
three week “camera safari” in Africa
from which he came away with some
great pictures and a knowledge of
game life in Africa that is hard to
match away from that continent. »

Maybe he can put all of these capa-
bilities together in the new career he’s
seeking. He seems to feel Information
Terminals will prosper without his ac-
tive participation by mid-1978 under
Peter A. McCuen who succeeded him
as president last year.

Into Engineering Early On

“This is a creative time, and I think I
can do a lot,” said Donnamaie E.
White ‘of her new job as director of
engineering at Telefile Computer Prod-
ucts, Inc. )

Telefile produces computer enhance-
ment products dedicated to prolonging
the lives of older Xerox, Univac, Gen-
eral Electric, and even some IBM com-
puters. White said the fact that she was
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hired from Burroughs doesn’t mean the
firm is getting into the Burroughs
market.

At Telefile White is responsible for
all hardware and software design, and
her staff of 25 also has responsibility
for microprocessor development, doc-
umentation control, and data base
management, and supports the firm’s
research and development department.

“I have a lot more power here,” she -

said. She was a data base product man-
ager for Burroughs. “I moved up
three to four levels and there is more
potential for doing things without a lot
of red tape . . . more room for ingenui-
ty.” .

White joined Burroughs in 1974 in
Pasadena and moved to that firm’s
Western Application Center in Irvine,

Calif., where Telefile is headquartered,

in December 1975.

She gravitated to engineering at an
early age. “I was tested in the eighth
grade and placed in an early algebra
class. I hung in and grabbed onto it.”
She also recalls that she was doing
blueprints “when I was a Brownie.”
She remembers helping with blueprints
for a number of family homes. “We
built a lot of our own houses. My
stepfather showed me how to do blue-
prints. I liked it.”

A native of Hartford, Conn White
received a BSEE from the Umv. of
Hartford and went on to receive her
master’s and Ph.D. degrees from UCLA.

Her first job after receiving her BSEE
was with Pacific Telephone as an
equipment engineer. She joined Pacific
in 1964 and left in 1966 to join TRW
Systems as a member of the technical
staff, where she participated in design
review of the Minuteman missile and
the LEM (lunar excursion module).

From TRwW she moved to Northrop '

where she again was a member of the

DONNAMAIE E. WHITE
“| think | can do a lot.”

technical staff. While at TRw and Nor-
throp she wrote and published her
master’s thesis, “A User’s Guide to
Computer-Aided Circuit Analysis Pro-
grams.” A paper based on the thesis
won her a “certificate of recognition

for contributions to technology,” from
the National Aeronautics and Space
Administration (NASA).

Between Northrop and Burrou0hs
White taught computer courses at Cal-
ifornia State College, Fullerton, where
she also assisted in developing a com-
puter science program. She left the col-
lege shortly before establishment of a
computer sciences department which
she helped into being.

White is in the process of finishing
up a book co-authored with ucCLA’s
Antonin Svoboda, under whom she
studied. It’s titled Advanced Logical
Circuit Design Techniques, and will be
published by Garland Publishing in the
spring of 1978.

As a part-time lecturer with a rank
of associate professor, she currently is
conducting a course in advanced logic
design at the School of Engineering,
California State Univ,, Los Angeles.
She also has served on the faculty of
csuLA’s School of Business.

White describes herself as “both a
hardware and a software person,” and
says her husband is the same. He’s
acting program manager in the data
processing department of the San Ga-
briel Valley Tribune by night and a
student at the California Polytechnic
Institute in Pomona, Calif., by day.

As for their 19 month.old son,
Charles Lee Hanrahan, he may be
both those things and then some.
White says he understands both Chi-
nese and English (the couple’s sitter is
Chinese), types, and plays with solder-
ing irons and oscilloscopes—"“what-
ever’s around the house.”

In New Posts

JOHN A. YOUNG was elected presi-
dent and chief operating officer of
Hewlett-Packard Co. Young, 45,
joined HP in 1958 and has been an
executive vice president and director
since 1974. He succeeds WILLIAM R.
HEWLETT, a co-founder of the com-
pany and its president for the past 13
years. Hewlett, 64, will become chair-
man of the company’s executive com-
mittee and will continue as its chief

ROONEY
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executive officer. DAVID PACK-
ARD, 65, who founded the company
with Hewlett in 1939, continues as
chairman of the board . . . JOSEPH
W. ROONEY and L. EDWIN DON-
EGAN, JR., are together again. Roon-
ey, whom Donegan brought to Rca
from 1BM when he (Donegan) headed
up Rca’s ill-fated computer activity,
has moved from Itel Corp. to Keydata
Corp., of which Donegan is president
and chief executive officer. Rooney be-
comes vice president, field operations,
for Keydata, a computer time-sharing
service company. . . LOUIS E. NAV-
IN, vice president and treasurer of
Honeywell Inc., was given additional
duties as chief financial officer, and
SIGURD UELAND JR., who was as-
sistant secretary, became secretary. . .
CARL D. SELPH, JR., joined Flori-
da Software Services as manager of

- financial analysis and corporate taxa-

tion. . . Digital Equipment Corp. ap-
pointed DANIEL RIORDAN as Eu-
ropean business manager of its busi-

ness distributor product line. . . ROB-
ERT E. JACOBSON was appointed
manager of data systems for the West-
ern Development Laboratories Div. of
Ford Aerospace and Communications
Corp. ... JERRY J. DONAHUE was
appointed manager, data services mar-
keting, for the Rrca Services Co. . .
JAMES F. ZINKOVITCH is the new

general manager of The Hartford In-
surance Group’s Northeastern process-
ing center in Utica, N.Y.... MAX D.
HOPPER, assistant vice president
marketing automation programs,
American Airlines, Inc., was appointed
a regent of the Data Processing Man-
agement Assn. (pDpMA) Education
Foundation. . . JOSEPH R. LEON-
ARDI joined Pertec Computer Corp.’s
Data Systems Operations Div. as vice
president, engineering. . . JOHN K.
KNIGHT was advanced to the corpo-
rate staff position of director-manage-
ment information systems of the 1pco
Hospital Supply Corp., White Plains,
N.Y. &
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 Don’t let static Kiss your
- computer’s memory good-bye!

s

Set up islands of protection
with 3M Velostat Brand electrically
conductive floor mats!

Static on personnel, discharged into a terminal, can upset

the logic of your terminal, mini, or CPU . . . can send TO: gatic gzogtrltillsyslems m
. . . ept. -
erroneous data . . . permanently damage circuits causing 3M Company, St. Paul, MN 55101 ComPANY

costly downtime and repair. No equipment is 100% im-
mune. Some computer equipment makers report that as
little as 200 volts of static can cause serious problems!

YES, I'm interested in keeping static away from my
terminal with VELOSTAT conductive floor mats.

: 1 Please have a 3M Static Analyst call.
VELOSTAT Mats create positive paths to ground . . . Y
drain static away from terminal operators . . . keep them

‘ static free. Simply place the mat where the operator

[ Send more information.

must step on it to reach the keyboard, and the VELO- | Name
STAT Mats provide passive protection in such key areas
as these: Title

¢ Around Data Entry, POS and Bank Terminals Company

¢ At Minicomputer and Word

. . Area Code Phone
Processing Stations ,
e As a floor runner in Computer Room Entrances Address
e In front of Computer Printers City State Zip

and Disc Drives
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OUR TERMINAL COSTS AS LITTLE
AS $2660. BUT WHY BUY ONE

AT ANY PRICE?

Price doesn’t mean much if it doesn't
also buy performance.

TANO's versatile Outpost 7 is a pow-
erful terminal, desk-top processor, or
stand alone system.

Plug in our IDET-7000 package and
it can lead your operator through error-
free data entry, edit, verify and search,
or communicate online with a host com-
puter.

‘Program it yourself with-our BASIC-7

package which supports Record 1/0,.

character string handling and TRACE
in only 12K Bytes of memory. '

Add application software packages
and peripherals and you have a com-
plete system.

Modular design with pre-burned in
components means less downtime. Self-
diagnostics for easier maintenance.

Compare Outpost 7 with any other
terminal on the list at right. It's part

of a comprehensive checklist we've pre- - J

pared so you can evaluate Outpost 7

for yourself. Call or write for a copy

today.

We don’t claim the lowest price
around for a terminal. ,

We do believe you can’t buy more
for less. ‘
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COMPARE

OUTPOST OTHER
7

($2,660)* (5___)
PROCESSOR :
Mé6800 Micro-
processor
32K Bytes RAM
Self Diagnostics .
DISPLAY FEATURES

Reverse video

Two-level bright-
ness
Blinking
Paging
Upper/lower case
Formatting
PROGRAMMABILITY
Host assembler
IDET-7000
Extended BASIC-7
PERIPHERALS
Expanded data entry
keyboard
Serial 1/O port
250K Byte cartridge
drive
Internal Clock
COMMUNICATIONS
Half or full duplex

Up to 9600 baud
Down line loading

Current loop or

RS-232C

*Quantity—100 list price.
Options: Up to 64K Bytes RAM, 4 Serial
I/O ports, dual cartridge drives.

CORPORATION
4521 W. Napoleon Ave.
Metairie, La. 70001
(504) 888-4884
TWX 810-951-5229

. DATAMATION



How to manage
and control your
DP Documentation with

DOCU-MATE

DOCU MATE Center Hook
Hanging Cartrldges for letter
“and  printout 'size documents;
- manuals and other hole ;s
- punched material are just some
~ of the many compatible_devices
" in the total DOCU-MATE line.

. For Systems & Programmmg Departments

* Improve Prolect Control

- Increase Programming Produt:tivity
* Improve lnter-Department Commumcatlon
* Reduce Documentatlon Fllmg Cost 2

In the U.S.Ax WRIGHT LINE INC., 160 Gold Star Boulevard, Worcester, Massachusetts 01606, 617-852-430(
TELEX 920-452, Cable Address: WRIGHTLINE, WORCESTERMASS. Area Offices: Boston 617-879-4160; i
Metropolitan-New York 201-263-5300, Hartford 203-677-8581, Philadelphia 215-563-8666, District of Cotumbia .
301-468-2100, Atlanta 404-455-1146, Columbus Ohio 614-864-2096, Chicago 312-593-0600, Los Angeles 213-788- -
2343, Dallas 214-241-8761; Denver.303-770-7550, San Francisco 415-692- 1741 and sales offices in all principal
“+’cities: In Canada: THE WRIGHT. LINE OF CANADA, LTD., 51 Esna Park Dnve P.O. Box 600, Agrncourt (Toronto)
Ontario (MIS9Z9) 416-495-6303 Area Offices: Toronto 416-495-6303, Montreal 514-737-1188, Ottawa 613-233-
7624, Quebec 418-527-6845; Vancouver 604 -685-2812 and sales offices in.alt prlncrpat cities. In Europe: WRIGHT
'LINE:GmbH, Orber Strasse 24, 600C Frankfurt am Main, West. Germany, 4103 62, TELEX (841) 417361 Area
Offices: Switzerland 01/820 9075.TELEX 54177, Sweden and Denmark 02/965366 TELEX 33468, Nethertands
(02520) 21077, United Kingdom 01/644 4355, West Germany 41 03 62 TELEX: 417361, Italy 2566849, For all o
coun ies thrcughout the world, contact: WRIGHT. LINE INC 'nternatuonal Division, Worcester, Mass.

The DOCU-MATE System includes hanging
cartridges, binders, folders and documentation
holders for every size and shape of documentation
including manuals, letter size documents,
printout, cards and flow charting forms.

The DOCU-MATE System provides complete filing
compatibility. Each DOCU-MATE device fits
interchangeably in all equipment. You don't have
to collect documentation packages from a number
of conventional single purpose files and then
explode them again for refiling.

The DOCU-MATE System recognizes both a filing
and a reference mode. The same devices used for
filing fit into an ingenious array of desk racks,
desk sides, mobile units, reference stands and
roll-out reference files that allow you to reference
documents without removing them from the file.

The DOCU-MATE System provides equipment for
every need as documentation ﬂows)through the
information system including lockable filing
cabinets, open library filing, units and work
station configurations for programmers, systems
analysts, computer operators and even user
department personnel.

For complete information
circle readers’ service
number or call today

for new 32 page color
brochure.

LINE

A Subsidiary of Barry Wright Corporation
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. Count on GA £
 for big COBOL performance
in multl-termlnal appllcatlons.

- And count on the lowest cost per terminal. ‘AVailable now, ‘General
 Automation’s new 440 Data Series, starting below $45,000, recog-
mzed for the best price/ performance package in the computer field:
..It always works. .. far superior to any other full systems less than
'$80 000. Any comparable system will cost over $17 5,0002"

3 Concurrent batch and on-

- COBOL-years ahead of any other line processing. With shared data-

- tested. Compiles 3-to-10 tlmes faster . base protectlon maximum multi-terminal -

- than a 370/145. - access with minimum user-contention,
. all operating in our field-proven File

: 2 Store 160 megabytes, " . \. . Management System.

~1second response. Support 16 ok '
_ terminals with less than 1 sec response; 4. GA 440: fully field-proven
and GA-serviced, in more than

128 KB main memory. Store up to 160
megabytes on disk, with the 7 20ns GA 500 installations around the world to date.

L 440 m1n1cornputer |

1 The most powerful ANSI

5. Exhaustive system-testing:
over 400 different combinations rigor-
ously tested for response time.

Cmmt on GA for all- vour d1stmhnted nrnvessmor qvqtemg —from a basic 2-terminal system
~ to a 10,000-terminal network from factory and business data collection to corporate net-

* working systems — through our advanced line of high- technology mini and microcomputers.
" You'll be joining the world’s largest corporations who now count on GA for the most -
productlve system solutions: in f1nanc1al 1ndustr1al and telecommumcatlons appllcatlons

GENERALD
AUTOMATION

: I:l Please rush full information on GA’s

" big COBOL 440 Data Series for muln

: terminal applications. -~

O Contact us for consultation’ without delay
Tel: () Ext

e Name

Title.

Clip coupon to company Ietterhead and return

to: General Automation; 1055 South East Street,
Anaheim, CA 92805. Or call (714) 778-4800. -
‘General Automation Europe: :

51 Aachen, Postfach 465, West Germany

Tel: 02405-641. Telex: 841-832-9500.

,--..___._.__’_’_.....C_‘——-/-.._’__....‘___.... PSR

g ‘(Published‘quote of an independent computer experi. Name on request:)
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- Now you can
expect even more
~ from
I-eﬂr Sieglero

Introducing Lear Siegler's new 200 are capable of printing up to 1 billion
series printer. characters before needing a replacement.
Our revolutionary Ballistic™ printer And with a fully-buffered input for
head design makes us unique among bi-directional printing, you can print an
printer manufacturers. Unlike other original and 5 copies at 180 cps. With
matrix printers, there are no solenoids, no head adjustment.
~ and thus no moving cores attached to Compare this with the up-to-now-best
the wires. The Ballistic™ head uses small printer’s head, which needs constant .
“swatters” that ballistically propel the adjustment, and lasts only for about 100
matrix wires. This simplified system has million characters. If you were lucky. And
eliminated clogging with inks, dust and many times you weren't..
paper fibers — so the Ballistic™ head Soif you're tired of depending on luck,
requires no preventive maintenance. If and need non-stop output, you owe it to
you have a requirement that calls for con- yourself to look into our new printers.
tinuous printing, and the cost of service You'll like what you see.
is important to you, our 200 series printers '
will give you the lowest cost of ownership. Lear Siegler, Inc.,/Electronic
Lear Siegler's new 200 series print- Instrumentation Division, Data
ers are designed to have at least 10 times Products, 714 N. Brookhurst St.,
better reliability than presently existing ® Anaheim, CA 92803; (800)

printers. Remarkably, the Ballistic™ heads 854-3808. In California (714) 774-1010.

‘CIRCLE 21 ON READER CARD ) DARATAMATION



calendar

NOVEMBER

Computer and Communications Industry Assn,, Nov. 15-
16, Beverly Hills, Calif. Two days of special presentations
will highlight this annual membership meeting of the ccia.
Seminars on Tuesday, Oct. 15, will feature a talk by Peter
Cunningham on issues affecting planning and decisions in
the computer and communications industries; Tom Frank-
lin on “U.S. vs. IBM: halfway . . . or all over”; Billy Oliver
of AT&T Long Lines with a look at AT&T’s future transmis-
sion capabilities; and a panel including Congressman James
Corman, Ned Heizer, Ryal Poppa, Thomas Caps, and Jack
Biddle on the impact of President Carter’s tax reform pack-
age on small and medium-sized high technology companies.
The second day’s program will include an analysis by Eu-
gene Lowenthal of software/firmware systems solutions; a
luncheon address by Dr. George Mueller, president of Sys-
tems Development Corp.; and a discussion of electronic
mail, facsimile, and computer-based message systems by

Howard Anderson. Those non-CCiA members interested in -

attending should contact Stephanie Biddle, ccia, 1500 Wil-
son Blvd., Arlington, Va. 22209 (703) 524-1360 for an

invitation.

DECEMBER

Mini/Micro Computer Conference, Dec. 6-8, Anaheim,
Calif. This three day event will feature 25 sessions covering
many aspects of mini/microcomputer applications and

design including peripheral devices and interfacing, solution -
procedures, development aids, technology, distributed pro-

cessing, networks, and future trends. Fee: $50, conference
and exhibits, three days; $20, conference and exhibits, one
day. Contact: Robert D. Rankin, Mini/Micro 77, 5528 E.
La Palma Ave., Anaheim, Calif. 92807 (714) 528-2400.

1977 College and University Systems Exchange Conference,
Dec. 7-9, San Diego, Calif. Following the theme of “Infor-
mation Systems in Higher Education: Expectation Versus
Realities,” the conference will explore the implications of
information systems in higher education; the development
of information; and the impact of information systems on
colleges and universities. It primarily will deal with the trade-
off of advantages and disadvantages inherent in the use of
information systems, and will be structured along the major
topics of: information systems development and manage-
ment’s expectations; information systems benefit analysis;
the small college and information systems; vendors; and
contributed papers. Fee: $100, members; $135, non-mem-
bers. Contact: CAUSE, 737 29th St., Boulder, Colo. 80303
(303) 492-7353.

‘CALLS FOR PAPERS

Many conferences now are soliciting participation for the
coming year’s events. In an attempt to give each conference
some exposure, we are printing only abbreviated information
from their calls for papers. Please contact the person desig-
nated for further information on those conferences which
claim your interest.

November, 1977
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T1 Silent 700

get sensitive.

For what you pay for thermal paper,
you should get consistent imaging and
quick delivery. No maybe’s. We say
you can. And pay less. Come to the
Sensitive Paper People. Try our paper.
Free.

GRAPHIC CONTROLS

COATED PRODUCTS DIVISION

C

Silent 700® is a trademark of Texas Instruments.
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computer
~ series called
the I-8100

e Low prlce plus mstantaneous entry, L olvioit‘y‘ It's small, 'aboLJt the size of an
reportmg and data base updatmg office desk. It requires no special envi-

. fprowde the most cost-efficient man r nment It's preprogrammed for easy
G machme mteractron in the mdustr fiuc pera’uon—m faot any offrce employee

_ too expensive and complex for their Preprogrammmg also'means your system
”?;~operat|ons And for those who have or . starts paying off as soon as it's unboxed.

for those who thought computers were s processmg transaction.. : i

- are movmg into. a drs’mbuted processmg - Operating instructions appear automat-
network i - ically on the video display terminal to lead
- Everythlng about the lnteractlve 8100 .. Your operator through every transaction.

Series (1 -8130 and 1-8150) reflects sim-. . - Whether the application is budgetary
e ;accountlng, revenue and expendlture or



bayroll, your organization enjoys the
profitable benefits of computer-assisted
‘management from the word go!

Now is the time to learn how a computer

series called the 1-8100 can focus the

‘power of automation on the big problems

of business. Contact the NCR office in

your area. Or write to 8100 Marketing

- Systems, NCR Corporation, Box 606,

Dayton 45479. : / ,
INIICSIR

Complete Computer Systems

;;,and still more computer systems to come.

CIRCLE 79 ON READER .CARD



SPECTRON

gives you just what
you need in

data communications
network control

calendar

Assn, for Educational Data Systems, May 15-19, Atlanta.
Papers are solicited in all categories of the educational use
of computers, including computer assisted, computer-man-
aged, and computer-designed instruction; computer-assisted
test construction; administrative applications; hardware con-
figurations and developments; and software systems. Con-
tact: Dr. James E. Eisele, Office of Computer Activities,
Univ. of Georgia, Athens, Ga. 30602,

Data Bases: Improving Usability and Responsiveness,
Aug. 2-4, Hiafa, Israel. The conference is soliciting papers
which contrlbute to improving the usability of data base
management systems in a wide variety of applications.
Suggested topics include: data manipulation and data de-
scription languages, system reliability, access methods, new
hardware and software architectures, human factors, and
systems evaluation. Papers having a range of 3,000 to 8,000
words should be submitted by Dec. 1 to Ben Schneiderman,
Univ. of Maryland, Dept. of Information Systems Manage-
ment, College Park, Md. 20742.

Third Jerusalem Conférence on Information Technology,
Aug. 6-8, Jerusalem. Primary emphas1s for this conference
will be on the role of computers in the transfer of technol-
ogy between large and small countries and between de-
veloped and developing societies. Papers describing a suc-
cessful application, giving an account of original research,
reporting on the state of the art, or presenting a case study
related to technology transfer are invited. Four copies of the
manuscript should be submitted by Dec. 15 to Stanley
Winkler, AcM, 1133 Ave. of the Americas, New York, N.Y.

110036.

Southeast Asia Regional Computer Conference, Sept. 4-
8, Manila. The conference will focus on three major areas:

computers, management, and applications. Four copies of
papers reporting on successful application areas, accounts of
state of the art, or expectations of future trends should be
submitted by Dec. 30 to Dr. P. F. Baraoidan, Philippine
Computer Society, Mcc p.0. Box 950, Makati, Metro Ma-
nila, Philippines.

ON THE AGENDA
Western Educational Computer Conference, Nov. 16-17,

San Francisco. Contact: Paul Black, Dept. of Computer
Science, CSULB,-6101 E. 7th St., Long Beach, Calif. 90840.
SOVEXPO, Dec. 7-15, Moscow. Contact: Clapp and Po-
liak, Inc., 245 Park Ave., New York, N.Y. 10017. Com-
puters and Peripheral Equipment Edp Exhibit, Jan. 16-20,
London. Contact: George Kemp, U.S. Dept. of Commerce,
Room 4217, Washington, D.C. 20230 (202) 377-3459.
Edp Exhibit Tokyo: Computers and Related Equipment,
Feb. 6-10, Tokyo. Contact: Robert Levine, U.S. Dept. of
Commerce,  Washington, D.C. 20230 (202) 377-4379.
Computer Network Protocols, Feb. 13-15, Liege, Belgium.
Contact: A. Denthine, Univ. of Liege, Ave. des Tilleuls, 49,
B-4000, Liege, Belgium. 1978 ACM Computer Science
Conference, Feb. 21-23, in conjunction with SIGCE Con-
ference, Feb. 23-24, Detroit. Contact: Seymour Wolfson
(313) 577-2477. COMPCON 78, Feb. 27-March 2, San
Francisco. Contact: 1Eg (301) 439-7007. ¥

DATAMATION



» Whoever thought $5250 would
v-.buy a complete data system" '

. CIRCLE 11-ON READER.CARD

built-in. mlcrocomputer and avas

array of software Suchasan

- ANSI standard ,
| ADDS*FORTRAN
. So besides an affor
_able price, you get

Like System 50 32K
‘memory, expandable to
48K Plus a single IBM
- 3740 compatible diskett
- with an op nal seconc
diskette, L
1l those fe re “And
. wearen't finished yet.
_ Because with System 5(
. you'll have both a key~ ,
board designed for
' operator convenience
~andalarge 12" screen.
with 25 lines of 80
egible upper and lowe
case characters All thi:

_ing an advanced vldeo
. processing station was
_outofthe questlon,
System 50is the best

- Applted Dlgztal
l ADDS Data Systems Inc
, 100 Marcus Blvd., Hauppauge,
NewYork 11787 516- 231 -5400
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OUR32-BITT

Since 1973, Interdata introduced the first minis with true

we’ve led 32-bit architecture, formerly thought to be ex-

the field clusnvely with expensive mainframes . .. the

in 32-bit first minis to directly address one million bytes

architecture of memory . . . the first 32-bit minis with single

) and double precision Hardware Floating Point

Arithmetic ... 16-general purpose registers

.. Writable Control Store . . . Multiport Shared
Memory. The trend goes on.

The Interdata 7/32 is your entry-level system
into the world of 32-bits. Our latest ... the
7/32ClI is roughly equivalent to the IBM 370/
135. Its flexible /O structure makes it easy to
configure, and easy on the pocket.

Our Model 8/32 enables us to offer one-half the
speed of the IBM 370/158 at a remarkable
one- -seventh the cost. The 8/32 is implemented
in Schotty logic and offers full 32-bit .
 parallel architecture, 32-bit inter-
leaved memory paths,
.32-bit arithmetic unit, and
32-bit data paths. Effec-
L ‘tive cycle time is 300
nanoseconds

Th‘e~~.trend of leadership continues.
lnterdata ‘now delivers more

~mini-computer economy and main-
G _.frame performance with a
_.generation of = dynamic
.. software: an enhanced OS,
‘multl -terminal monitor, and

NOI.l.n'IOAS

- Send me specs on your 32-bit computers and
dynamic software.

Name Title

Company
Address
City
Phone

é,{’“"

INTERDA'I‘A

A UNIT OF
PERKIN-ELLMER DATA SYSTEMS
Oceanport, New Jersey 07757, U.S.A.
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Harns now delivers the most cost/performance effectlve multi-use
o computer system in the industry. :

Our new family of high performance systems—S115, S125 and
S135—together with our powerful VULCAN Virtual Memory Operatlng
System supports more than 50 terminals. Simultaneously.

This is @ whole new line of medium-scale, multi-use systems with
~increased reliability and new state-of-the-art technology You get greater

-, 1/0 throughput. MOS memory with error correction. Powerful micro .-
-processor based CPU. Broad selection of highly reliable peripherals. And
all operate with ANSI 74 COBOL, FORTRAN RPG I, FORGO, SNOBOL
- and extended BASIC. _

"-, . The Harris S100 systems take on many different jobs all at the same -
./ time. Multi-stream batch processing. Multiple concurrent RIE's, both host
“and remote. Multlple interactive time sharing. Reéal-time processing. And .
. “this new generation of high performance computer systems from Harris
delivers these all to you, concurrently.

If your need is distributed processing, time sharing, data base

:management, or any type of concurrent multi-use application,
'_benchmark our new computer system against any other system in the
_industry.
. Harris Computer Systems, 1200 Gateway Drive, Fort
~Lauderdale, Florida 33309. Telephone (305) 974-1700. Europe:
‘" Harris Intertype, Ltd., 145 Farnham Road, Slough SL1 4XD
England

~All at once, it's Harris.

‘l [‘" l COMMUNICATIONS AND
. INFORMATION HANDLING

November, 1977 =~ : CIRCLE 66 ON READER CARD . - 45
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“TDIMLS is the easiest D]

*say users in Datapro study

Inthefourth annual Datapro Research
survey of software users, Cullinane’s
IDMS was rated # 1 among all Data-
base Management Systems. #1in
Overall Satisfaction. #1 in Documen-
tation. #1 in Training. # 1 in Vendor
Support. #1 in Ease of Use. And #1 in
Fase of Installation.

‘We were rated “easiest to
install” because IDMS goesinin one
or two hours —not one or two weeks
likeIMSorDL/1. Thisis possible
because we've worked hard to develop

a simple installation process. Yetit's
thorough —every system module

is proved operational on your
computer system.

Following installation, you also
get athree-day training session in
IDMS for as many of your people as
you want. This training program was
rated #1 in the Datapro study. Forthe
complete story — including technical
literature on IDMS and a schedule of
seminars for your area —send this
coupon. or phoneus at (617) 237-6600.

Wellesley Office Park, 20 William St. Wellesley, Mass, 02181 (6

CIRCLE 24 ON READER CARD

| Think twice. You’ll
| choose the database
| system users rate #1.

' Organization/department

| N

| city State

‘ Tel._______ Mycomputeris_ —_

L ]

Zip

]
}
|
‘ Name/title |l
l
l
!
|
I

) 237 6600




source data

SOURCE DATA provides information
on books, courses, references, reports,
periodicals, and vendor publications.

[000lks

Meet the Computer

by Bruce Lewis

Dodd, Mead & Company,

79 Madison Ave., New York,
N.Y. 10016

1977

47 pp. $5.25

Let’s say it up front: this book is a

‘perfect example of how not to intro-

duce computers to seven- to ten-year

der fathom this description of how a
supermarket check-out system works?
“There is a special machine called a
scanner that can ‘read’ (bar. code
numbers). The scanner is part of the
supermarket’s checkout counter. It has
a little window over which each gro-
cery item must pass. As the computer
codes go by, the scanner shines a
strong light on them and ‘reads’ the
reflections.” And should we ever sug-
gest to anybody that computers are
good? “That’s what a computer is—a
machine that helps people.”

The admittedly difficult task is com-
promised throughout by sketches of
1BM products clearly showing 18BM log-
os—which is understandable consid-
ering that the author works for 1BM.
The little kitty cat smiling from behind

old children. Having said that, we
wonder if it’s possible—or even neces-
sary—to write such a book. Are there
books ‘on the joys of using calculus
written for this age bracket? Is there a
good way to teach second graders how
binary arithmetic works? The example
in the book isn’t even clear to adults,
but then again, maybe it can’t be done
using little words. Can your third gra-

the 18M 5100 approach simply doesn’t
work. The great danger in all of this is
that some school administrator some-
where will decide to buy thousands of
these things and subliminally mold
oem quantities of unsuspecting school
children into equating computers with
IBM.

—Miichael Cashman

WVEIN lorr
Uézﬁu@

Reports Catalog
The 1977-1978 catalog from Auerbach

Publishers is said to list reports “cover-

November, 1977

ing every facet of electronic data pro-
cessing, data communications, man-
agement of information, systems, and
general management.” The 32-page,
two-color booklet covers the vendor’s
series of Computer - Technology ‘Re-
ports, Notebooks, Datacomm 80 Re-

ports, Information Management Se- .

ries, Buyers’ Guides, and Executive
Checklists. Computer State of the Art
Reports, Guides, and Special Reports

also are listed. Titles include ‘“‘Standard

Edp Reports,” “General Purpose Mini-
computer Reports,” “Data Communi-
cations Reports,” “Edp Notebook In-
ternational,” “Distributed Systems,”

and “Buyers’ Guide to Word Process- -

ing.” AUERBACH PUBLISHERS INC.,

Pennsauken, N.J.
FOR COPY CIRCLE 375 ON READER CARD

Print Head Brochure

A six-page, two-color brochure de-
scribes the Precisa series of print heads
available from this vendor. The pam-
phlet includes detailed specs, drawings,
and timing diagrams to allow the user
to interface the print head with micro-

: . e
processor systems. The print heads,
which print up to 21 columns, are used
in security systems, weighing systems,
test equipment, and point-of-sale ter-
minals. MASTER DIGITAL CORP., Costa

Mesa, Calif. -
FCR COPY CIRCLE 376 ON READER CARD

Remote Computing Services
The overall capabilities of this nation-

wide remote computing service are de-
scribed in this new 16-page bulletin.
The pamphlet merely presents overall
capabilities (for brevity’s sake); each
of the company’s services are described
in detail in separate product bulletins.
Capabilities described include time-
sharing, walk-in and remote batch, and
specialized operating systems on a va-
riety of computers from 18M, Control
Data Corp., Honeywell, Amdahl, and
Digital Equipment Corp. Microgra-
phic capabilities and the vendor’s *“per-
sonalized service” also are described in
the four-color brochure. CALLDATA

SYSTEMS, INC., Woodbury, N.Y.
FOR COPY CIRCLE 382 ON READER CARD

Transparency Composer
Step-by-step operation of this vendor’s

Transparency Composer, a desktop
printer for producing overhead projec-
tion transparencies, is illustrated in this
four-page, four-color brochure. The
brochure also includes samples of sev-

en type fonts available for use with the

47
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~...makes it happen‘

Today, business success demands fast |
decisions. And fast decisions require ‘
decision making information on
demand. INFONET delivers it!

\
INFONET's mternational remote
computing network places full service
data processing — full service informa-
tion — at your fingertips. Indata
management, financial and business
management systems, and the manage-
‘ment sciences, INFONET provides the
superior decision information tools that
give you the “plus” advantage.

Thousands of subscribers around the
world have discovered INFONET’s
“information machine.” To learn how it.
can help you, call or write Box D

INFONET

COMPUTER
- SCIENCES

CORPORATION

650 N. Sepulveda Boulevard
El Segundo, Californla90245 |
_(213)678-0311 |
a8 CIRCLE 101 ON READER CARD

source data

composer. A brief overview of the
company’s complete visual communi-
cations system concludes the brochure.
3M co., St. Paul, Minn.

" FOR COPY CIRCLE 379 ON READER CARD

Small Business Computers
This vendor says its new booklet con-

tains, “(Almost) everything you. al-
ways wanted to know about comput-
ers, but were afraid to ask!” Designed
to answer questions about small busi-
ness systems, the booklet gives a step-
by-step approach to matching comput-
er capabilities to business needs.
DIGITAL EQUIPMENT CORP., Northboro,

Mass.
FOR COPY CIRCLE 380 ON READER CARD

Business Systems Brochure
An explanation of how a small or large

business can select the model from this
vendor’s 3000 Series I and Series II
computer families best suited to its
needs is provided in this eight-page,
two-color brochure. Sections are de-
voted to the 3000’s Multiprogramming
Executive Operating System (MPE),
data base management software, sys-
tem configurations, distributed net-
working, service, and support. HEwW-

LETT-PACKARD CO., Palo Alto, Calif.
FOR COPY CIRCLE 383 ON READER CARD

Small Business Systems

A new line of small business systems,
the Commercial System cs/40 family,
is described in this brochure entitled
“The Merger The Business World
Waited For: Data General and Small

Business Systems.”

Topics covered in
the 12-page, four-color brochure in-
clude ansrkstandard coBoL, applica-
tions, interactive real-time systems fea-
tures, and sample configurations. DATA

GENERAL CORP., Westboro, Mass.
FOR COPY CIRCLE 377 ON READER CARD

Photo IDs
Methods for using photo m cards for

employee time and attendance report-
ing, payroll calculations, and inventory
and production monitoring are de-
scribed in this vendor’s new catalog.
Typical 1D card designs in use by major
companies, mounting the cards on pin-

zm

the toug

ducmg |

h pmaﬁ(: car

that talks fo your
mmpﬂfb‘l‘ ex

fed forms so information may be pre-
printed, and techniques for issuing
cards in 90 seconds also are discussed,
as are the differences between polyes-
ter based cards and paper or photo-in-
sert types. IDENTICARD SYSTEMS, INC.,

Lancaster, Penn.
FOR COPY CIRCLE 381 ON READER CARD

Distributing Processing
The text of a presentation given by

Rowland H. Thomas, Data General
v.p. of product marketing, has been
published as a management-oriented,
discussion of distributed processing.
“Minicomputers as Hosts in Distrib-
uted Data Processing: Selective Cri-
teria,” covers topics including the role
of the corporate organization, the de-
velopment and present role! of mini-
computers, minicomputer data man-
agement techniques, communications
in distributed processing, and manage-
ment and the data processing function.

DATA GENERAL CORP., Westboro, Mass.
FOR COPY CIRCLE 378 ON READER CARD

Programmer Productivity
Two reports now are available which

describe specific cases of the achieve-
(Continued on page 57)
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(Continued from page 48)

ment of increased productivity and al-
lied side benefits.

Increasing Programmer Productivi-
ty I describes the application of im-
proved programming tools at the Mc-
Donnell Douglas Automation Co. The
emphasis of the report is on manage-
ment considerations and the imple-
mentation of structured programming
techniques, including program design
language, structured code,. top down
development, and walk-throughs.

Increasing Programmer Productivi-
ty 11 details the experience of the Chase

Manhattan Bank in the use of struc- .

tured walk-throughs. The report links
programmer productivity with project
manageability and end user satisfac-
tion, with emphasis on product quality
improvement through inspection. The
walk-through inspection process is
detailed; there is an outline of the
Chase Manhattan data processing or-
ganization and an explanation of its in-
house training course. Based on the
original implementation procedures
developed by 1BM, Chase is unable to
support certain of IBM’s concepts, but
they do claim significant increases .in
programmer productivity as a result of
their program. The results are docu-
mented in the report. Price: $25 each,
FAIM TECHNICAL PRODUCTS, INC., Box
1013, Melville, N.Y. 11746.

Codasyl Publications

The Canadian government has made
available the text of the Codasyl FOR-
TRAN Data Manipulation Language
J.0.D. The looscleaf publication forms
a companion volume to the Codasyl
COBOL J.0.D. 1976. The basic
CoBOL J.0.D. is $7.50 per copy; page
changes for 1976 are $7.50 per set.
The FORTRAN Data Manipulation Lan-
guage J.0.D. is $4.00 per copy. Prepaid
orders (make check payable to the Re-
ceiver General of Canada) should be
sent to: THE MATERIEL DATA MANAGE-
MENT BRANCH, Dept. of Supply and
Services, Metcalfe Bldg., 5th Floor,
Ottawa, Ontario, Canada K1A OSS3.

Electronic Mail Report
According to this report, by 1980 347

- of the Fortune 500 will have electronic
mail systems up and ruynning. This
market will affect the existing market
for facsimile, word and data processing
terminals, and minicomputer/commu-
nications processors. The topics cov-
ered in the report include: electronic
mail systems in insurance companies;
Japanese technology; optical character
reading; lasers and non-impact print-
ers; Satellite Business Systems; the
French PTT; low cost word processing
from Exxon Corp.; the U.S. Postal Ser-

November, 1977

vice; and office-oriented information
systems. Price: $475 (includes basic
report and four quarterly updates).
THE YANKEE GRoUP, P.O. Box 43,
Harvard Square, Cambridge, Mass.
02138.

New from the

British Computer Society
Despite a few British idiosyncrasies
and some news of interest only to
members of the British Computer So-
ciety, it seems these two new periodi-
cals published by the society would be
of considerable interest to other na-
tionals in the computing field.

About 30 pages long, the Computer
Bulletin has an academic flavor, but is
aimed at a largely general interest au-
dience, with articles covering a wide
range of topics. For example, the June
issue carried stories on structured sys-
tems design, performance enhance-
ment projects, teaching linear algebra
through ca1, and program network

charts. The Bulletin features two nicely

done columns, one on economics and
one on art in computing. There also
are excellent book reviews, to which a
healthy amount of space has been de-

‘voted. The yearly subscription rate for

nonmembers is £6 (about $10.50).
The Computer Journal, which runs
about 100 pages, carries more techni-
cal articles on the subjects of business
applications, advanced and systems
programming, computer science the-

. ory, hardware and logic design, and

technical applications. There also is a
section called “Discussion and Corre-
spondence,” with recent inclusions be-
ing: “A note on the Oscillating Sort,”
and “KATE: A Macroprocessor for Ex-
tending Command of Languages.” The
Journal is liberaily sprinkled with book
reviews.

Both the Journal and the Bulletin are
available from: THE BRITISH COMPUTER
SOCIETY, 29 Portland Place, London
WIN 4HU, England.

Printout Devices

New printout devices introduced this
year at the Ncc in Dallas and the Han-
nover Fair in Germany are described in
these two new 24-page reports, Print-

out NCC 77 and Printout Hannover
’77. Each report includes photographs
of the printers discussed, technical in-
formation on each printer, background
information on the shows, and an ad-

(Continued on page 60)

So you want
a visual
medium—
but not the
high cost of
reading it!

il

Introducing

CODE 39,
an alphanumeric
bar code with
exceptional
data integrity.

To track, trace or count, why opt
for OCR when bar code has so
many more advantages? Inherent
advantages like higher accuracy
and faster, easier reading. And
lower cost! Bar code readers
cost significantly less than

OCR readers.

Because Code 39 is alphanu-
meric, it easily conforms to exist-
ing systems or data bases. Bar
code data is inexpensively pro-
duced by letterpress, offset
printing, and a variety of computer
controlled terminals, including
Intermec printers.

Typical Applications

- Inventory Control
Wholesale Distribution
Manufacturing
Hospital Systems
Libraries

Write or call for more information.
Interface Mechanisms, Inc.,
5503-232nd St. SW.,

Mountlake Terrace, WA 98043.
Phone (206) 774- 3511

I[ITERMEC
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With the designation 360 |BM promised to satisfy the
“full circle” of applications—business and scientific. One
output system, designed specifically for IBM 360 and 370
computers, has kept that promise.

The Versatec 360/370 output system is plotting E-size
drawings in sixty seconds. It is producing operating statis-
tics, maps, financial data and management reports,
complete with graphics. Itis drawing six-foot wide IC plots
and 200-foot long PERT charts.

Fast. Versatile. And thousands of hours more reliable
than the pen plotters, line printers and CRT hard copy
devices it replaces. Yet the total package costs less than a
flatbed plotter.

Versatec Plotters or Printer/Plotters
One to Four Units uuwndmg Upon Controller Mode!

No changes are required in IBM hardware, operating
system or application software. Emulating a standard IBM
printer/controller, the Versatec programmable controller
can adapt to changes in computer models, channel pro-
tocols or new applications.
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ACTUAL ! BUDGET
S t 2z | s@89s 1 oz |

| ! ! !

156 ! 63.4! 226,228 ! 61.1! 5.9
15 | 6.51 23,612 | 6.6 (3
59 | 8.11 29,943 | 8.31
48 | 22.81 86.644 | 24.8!

78 1109.01 360.427 109, |

| ! |
]
48,139
.8
(] ]
' a

7400

Operating ata comparable 1/0 transfer rate, the controller
accepts data in any form—print, vector, raster or simul-
taneous print/plot information. Output is delivered on up
to four plotters or printer/plotters, up to 1000 feet away.

IBM gave you the total computer. Versatec gives you
total output.

= g .
-u-VERSATEC

2805 Bowers Avenue
Santa Clara, Calitornia 95051
A XEROX COMPANY (408) 988-2800

Please send literature:

0 The 360/370 output system
O Plotters, printers and

Please send samples

O Computer aided design
1 Business graphics

prlnter/plotlers {0 Scientific applications
Plot widths: 812! 11" 20! 0 Production drawings
22" 24" 36" 42" 72" 0 Mapping

O Hard copy direct from CRT
O Hard copydirect from video
sources

computer model and operating system

name telephone

organization

address

city, state and zip
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@ 360/370 users report:

i
“We use our Versatec for straight line printing, program listing, 370-directed #

plotting and for hard copies from Tektronix display. You can’t get better
utilization than that”’

“We're doing salary administration reports and engineering plots on one

machine (Versatec). Either application would have justified purchase’’

“A CalComp drum plotter needed 175 24-hour days to plot the 9000

drawings. Versatec did the job in less than 15 hours”

“Sure, we're saving $50,000 a year in direct cost, but the economic value

of timely graphics is incalculable’

purchase of Versatec systems for our 370’s in every operating division’
“The turnaround is fantastic. Not days, not hours, but seconds’”’

“The programmer couldn'’t believe it. Before he could order a second plot,
the first one was done’ |
“Resolution is great, even on long curves. We can use Versatec for final
drawings’

“Our first Versatec system is performing beautifully. I've recommended ;

“Our 36-inch wide Versatec plotter is in an engineering building half a mile

away from our 370, but we're operating on-line without a hitch’

"CPU time is no problem. Total I/0 and CPU time for 33,000 vectors is

less than ten seconds’”’

“This is the first plotter that gives us interactive graphics with E-size and ’

J-size drawings’
“Our engineers call it a super design tool. We have ordered another Ver-
satec 36-inch plotter.”

“It took us longer to make tapes for our off-line Gerber than for total turn-
around on Versatec®

“This is the best thing that ever happened to CADAM. Fast turnaround has

significantly improved engineering efficiency.’
“We are plotting PERT charts almost 200 feet long in less than ten minutes®’

"I don't think Versatec realizes the enormous economic advantages of this

system. Immediate turnaround of drawings is improving our procedures,
engineering productivity and design quality.”

November, 1977 CIRCLE 67 ON READER CARD
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(Continued from page 57) )
dress listing of all firms exhibiting
printout equipment. Price: $15 each.
DATEK OF NEW ENGLAND, 150 Main
St., Fitchburg, Mass. 01420.

Guide for Computerists
The January to June 1977 Periodical
Guide for Computerists, including

1,080 articles from 23 hobby and pro-
fessional computer publications, is now
available. The articles, editorials, book

bt e st

reviews, and letters from readers.are
indexed by subject under 90 categories.
The 32-page book is available for $3
from E. BERG PUBLICATIONS, 1360 S.W.
199th Ct., Aloha, Ore. 97005.

Oem Data File
Over 200 Western European compa-

nies are included in the current listing
of oem’s and systems houses that pur-
chase mini/microcomputers, minipe-
ripherals, and related media for resale
as turnkey systems. The International
OEM/Systems House Prospect Data
File is designed to provide marketing
assistance to those participating in the
international minicomputer systems
marketplace. The file contains infor-

. mation on each company, including

annual sales revenues, annual. hard-
ware expenditures, specific hardware
purchases in 1976 and 1977, and the
name of the individual responsible for
buying decisions. Extensive coverage
of Great Britain currently is available,
and oem’s and systems houses in Ger-
many and Western European countries
presently are being identified and
added to the file. The total number of
listings is expected to reach 500 by
January 1978, Price: $1,500. A U.S.
version of the report, including 1,700
companies, is available for $2,500.
INTERNATIONAL DATA CORP., 214 Third
Ave., Waltham, Mass. 02154.

Bugbooks .
Introductory experiments in digital
electronics and programming and in-

_terfacing an 8080A-based microcom-

puter are integrated in the two volume
course, ‘Bugbooks V and VI. The
books are intended for study and guid-
ance in the performance of hands-on

HHEPRIGEC T HEPRIGEC [ H=PRIGE I HsPRIGE

RCA’s Family of Cost Predicting Models
One of the PRICE models may be '
the answer to your needs.

Call us to learn how PRICE can help you
predict hardware, software or life cycle
costs early in your programs.

PRICE Systems

RCA Cherry Hill Offices, 204-1

Camden, NJ 08101
(609) 779-5212

REGA L.

HAHHEPRIGE T HEPRIGE C1[H SPRIGE 2 H=PRICE

CIRCLE 119 ON READER CARD

60

experiments with the aid of a micro-
computer, breadboarding kits, and
other components. The course is or-
ganized for teaching microcomputer
programming and the interfacing of a
microcomputer with external digital

~ devices for practical applications. The

first book contains 493 pages covering
the basics of 8080A microcomputer
programming and instructions. The
second book contains 490 pages, and
integrates digital concepts discussed in
the first book into the treatment of

8080A microcomputer interfacing and-
programming. Other topics included
are: advanced input/output concepts,
and interrupt servicing. Complete ap-
pendices for both volumes at the back
of Bugbook VI include references, defi-
nitions, and descriptions of available
breadboarding accessories and micro-
computers recommended for use in the
experiments. Price: $9.50 each. E & L
INSTRUMENTS, INC., 61 First St., Derby,
Conn. 06418.

Bar Code Monthly
A new monthly magazine devoted en-

tirely to bar code scanning and its
many applications began publication
in September. Scan will cover the latest
innovations in applying bar codes to
count and track the movements of
goods, and will ‘highlight the compa-
nies, applications, and equipment in
this industry. The first few issues will
include articles on such topics as: bar
code scanning as used by the Dept. of
Defense; upc as a marketing tool; hos-
pital and library use of bar codes; and
the outlook for a standard shipping
container symbol for all industries.
Subscription: $60/year, U.S. and
Canada; $70/year all other countries.
SCAN NEWSLETTER, P.O. Box 702,
Great Neck, N.Y. 11022.

International Report

Computer Products International, a

publication having its first printing in
(Continued on page 65)
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Sycor announces
that's shamel

(Except for

- We're proud to introduce an on-line
system that offers as much as the big
guy’s system. For a lot less.

It’s the new Sycor 290—a 3270-
compatible display system that can
save you up to 25% over a three-and-a-
half-year lease. And even more when
you.purchase.

An outgrowth of our long experience
with on-line systems, the Sycor 290 is
available in remote and local configura-
tions-that support up to 16 CRTs and
printers in any combination. And in a
remote mini-cluster unit that supports
a combination of up to elght CRTs and
printers.

Remote configurations use either
Binary Synchronous (BSC) or Syn-
chronous Data Link Control (SDLC)
line protocol at speeds from 1200 to
9600 bps. This fast transmission time
allows you to better control your line
costs and to configure your network
for optimum performance.

Our new, larger display screens are
adjustable for character intensity and

62

contrast. And our movable keyboards
and glare filters help your operators
work comfortably and productively.

Special diagnostics mean
fast service.

- Service for the Sycor 290 can be sped up

by using our sophisticated diagnostic |
programs. You can run them to pin- |
point problems quickly and easily. And |
alert the Sycor field engineer to the |
problem when you call for service. i

DATAMATION



anon-linesystem
essly ‘'me,too:

the price)

Trouble-shooting is on target from the
moment he walks in. With more than
400 Sycor field engineers within a half-
hour drive of 1750 North American
cities, downtime stays way down.

Get a reliable Sprinter

running for you.
The Sycor Sprinter™ can satisfy your
printer requirements, too. The bidirec-
tional, microprocessor-controlled
printer is available in 66-, 120- and
180-cps models to give you system-
tailored flexibility.

Sycor builds every unit, controls
every phase of Sprinter’s design
and production. So you're assured of
more operational reliability. By eliminat-
ing many of the mechanical parts that

can go haywire, our Sprinters stay
running longer.

Sycor also has light-pens, badge
readers and key locks. In fact, we have
just about everything you need for
on-line applications.

Get a line on .q‘mnr

Call 800-521-2838.

Most importantly, Sycor can really help
you save big on your system lease or
purchase costs. To find out how much,
call Tony Fazio, V.P. Sales, at our
toll-free number: 800-521-2838. Or
write Sycor, Inc., Corporate Offices, Ann
Arbor, MI 48104.

Better yet, call a nearby sales office.
We’'re in the Yellow Pages under “Data
Processing Equipment”’

Sycor puts computer power where the workis.

SYCOR

November, 1977

" CIRCLE 60 ON READER CARD

63



"HOW WE HELP

‘high-speed needs, and you cantafford the ~ > goes
Jump to 2000 Ipm. : donl plete line of card perlpherals ,
- Or you're paying for speed you don t . Justtalktous. -

eed, but it sure beats trying to hve vmth -~ ~We're already savmg money and o
- 600lpm. i improving performance for over 6, 000 IBM &
~ Well, we offer two more loglcal pnnters - customers. With over 13,000 add-ons,
~ to fit your needs: one substantially faster, plug-ins, and auxiliary units installed.
~the other slightly slower than 1100 Ipm. ~Including hundreds and hundreds of

- Both can save you money (Also floor space - printer installations.

and power.) - And better yet, we don’ t sell and then

~ For instance, for lessthanyourenow send you off in search of service. We service,
paying for the 1403-N1, you can get our ' too. Wherever. Whenever. From
1500 Ipm printer.And : 70 key-city locations.
up your speed by 400 Call us. Toll-free:
lines per minute. " ‘800-523-5948.

~ Or, for awhopping Or write. =

$500 per month less , Decision Data
than you're now pay- Computer Corp.,
ing for that 1403-N1, 100 Witmer Road,
you can have our Horsham, PA 19044
900 Ipm model. S

-DECISION DATA -

makes computing cost less

CIRCLE 25 ON READER CARD
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(Continued from page 60)

September, is a journal of interest to
those responsible for purchasing data
processing equipment or for specifying
or designing systems. Its editorial
concentration will be on the new prod-
ucts—peripherals, terminals, memory
products, minicomputers, microproces-
sors, word processors, and software
packages—which are being launched.
There also will be a news review, an .
oem page, and a product review. IPC
ELECTRICAL-ELECTRONIC PRESS LTD.,
Dorset House, Room 125, Stamford St.,
London sel 9LU England.

Folio _ .
Devoted to topics related to the docu-

mentation of computer application sys-
tems, Folio is designed to provide in-
formation for managers in the area of
computer - communications. Volume
one, number one included articles enti-
tled, “The Hidden Expense of Software
Packages,” and “Six Steps for Estimat-
ing Writing Time.” The quarterly pub-
lication also will include regular de-
partments such as:” “Manager’s Book-
shelf,” “Management Decisions,” and
“You Can Write . . . Effectively.” Sub-

the uses,

Milwaukee, Wisc. Price: $400. coM-
PUTER GRAPHICS 77, 12201 W. Bur-
leigh Rd., Wauwatosa, Wisc. 53222.

Minicomputer Seminar
This . three-day seminar will examine
economics, programming,
and implementation of minicomputers.
It also is designed to assist decision-
makers in planning and installing min-
icomputers on a standalone or decen-
tralized basis. The seminar will include
instruction on minicomputer architec-
ture, peripheral equipment, minicom-
puter software, microprocessors, dis-
tributed processing, communications
support for distributed networks, ap-
plication-oriented systems, intelligent
terminals used in distributed systems,
mini-based business systems, and word
processing. Presented by the Univ. of
Chicago Center for Continuing Educa-
tion, the seminar will be offered in San
Francisco, Nov. 14-16; Chicago, Dec.
12-14; and Atlanta, Jan. 23-25. Price:
$435 per person, plus $60 registration
per company (includes all workbook
and handout materials). UNIV of
CHICAGO, Center for Continuing Edu-
cation, 1307 'E. 60th St., Chicago, Ill.
60637.

System/3 Course
A new course designed to upgrade 1BM

System/3 personnel now is available

from this vendor. The course is said
to begin where the 1BM PI course ends,
and is said to cover the full range of
System/ 3 usage, including special tech-
niques in RpG 11, data handling, and
altering the processing order in the

calculation section. The course also

explains the system control language,
ocL, and the utilities necessary for file
and system maintenance. Subject titles
of currently available modules are:
RPG II Program Cycle Features; RPG 1I
Programming Techniques; RPG 11 Ta-
bles, Arrays, and Matching Records;
ocL and Ultilities; Advanced ocL, occ,
and Spooling; Disc Sort and Additional
System Utilities; and File Design and
Organization, Other modules presently
are under development. A single mod-
ule consists of a self-instructional
workbook and a “synchro-pak,” a syn-
chronized filmstrip cassette capable of
housing up to 200 frames of film and
60 minutes of sound. Price: $215/
module; $1495, complete set of seven
modules. THE EDUTRONICS GROUP, 3435
Broadway, Kansas City, Mo. 64111.

Basic Self-Instruction
The Ec-1100 self-instruction course in

BASIC language programming tech-
niques has been designed to teach
those with little or no computer experi-
ence the skills necessary to converse,

‘ (Continued on page 72)

scription: $25/year. SANDRA PAKIN AND
ASSOCIATES, INC., 6007 Sheridan Rd.,
Chicago, Ill. 60660.

Used Computer Newsletter
A monthly used equipment newsletter

began publication in October. Used
Computer. Equipment Newsletter will
be entirely devoted to this vendor’s line
of used DEc and Data General com-
puters, terminals, and peripherals. Free
subscriptions to the newsletter are
available from: acp, 472 Pepper St.,
Monroe, Conn. 06468. ’

Graphics Seminar '
Industrial, business, government, and !
utility applications for computer graph-
ics will be discussed at Computer
Graphics ’77: the Complete Computer
Graphics Seminar. Presentations on

computer  cartography, computer
graphics hardware, distributed graph-
ics, business graphics, and on organiz-
ing for graphics will be featured. There -
also will be a live demonstration of a |
computer graphics system. The semi-
nar will be presented Dec. 14-15 in

November, 1977
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~ There isn’t a single single-
that can touch Tandem in

To begin with, we're twice as good.
With multiple processors. It’s as sim-
ple as this. On-line means on-demand,
and one processor won't do. Because
any processor, even one of ours, can
fail. And if that failure occurs during
a peak period of transactions, you're
out of business while it’s down. And
out of luck if you miss your re-start
point or clobber your data base. And
out of control if you lose or dupli-
cate the transactions in process when
the failure occurs.

You need a NonStop™ System.

Tandem has built the world’s first
multiple processor system, designed
from scratch in both hardware and
software, to provide non-stop
processing—even during a failure—
with no penalties in the speed,
capacity, throughput or memory
utilization of the system.

And it can grow without penalty.
Starting with a basic two processor
system, users can add processors,
memory or terminals incrementally
all the way to a fully expanded sys-
tem of sixteen processors supporting
2048 data communications lines,
with individual files of up to four
billion bytes fully supported by a
comprehensive data base manage-
ment system. But the best part is that
you never have to reprogram. Ever.
Your Tandem NonStop System just
gets bigger and better. At remark-
ably low cost.

Why the big ones fail.

The big mainframes are expensive to
begin with. And even they can fail.
Which can leave you high and dry
in-the on-line environment. But
there are other difficulties with the
big numbers, too. Of prime consid-
eration in the on-line world, they
offer very limited throughput for
their price. And by the time you've
hung a lot of communications lines
on them, they suffer a derating which
makes their performance even less
attractive.

And whereas you may eventually
need that kind of horsepower in your

i
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on-line system, chances are it’s an
expensive overkill at the outset.
What you need is a system which will
do the job efficiently on the way in,
and grow as your needs grow, in
modest price increments. It makes
the big systems people wish they
were more flexible.

One mini just won't make it.

Minis have made a name for them-
selves, justifiably. But in the world
of on-line, where needs keep growing,
the one mini system just can’t cut it.
With the architectural limitations
inherent to a single mini system,
growth can build system overhead
so fast you'll grind to a halt before
you know it. _

And strap-ups will kill you.

The answer might seem to be to
strap two processors together. One
goes down, and the other takes over.
Right? Wrong. It’s not that simple.
System software for a single processor
system won’t run on the strap-ups.
And the fate of any transactions-in-
process at the time of a failure is
unknown. As is the state of any
records being updated. And growth
beyond the original system capacity
is well nigh impossible.

What you really need is the one mul-
tiple processor system designed for
multiple processor operation.
Tandem’s NonStop System.

The four major “on-line”
considerations.

When anyone is considering an
on-line system, regardless of size,
there are four primary points to con-
sider. Throughput. Availability. Data
Integrity. Transaction Protection.
The system must be able to handle
the job. It must be there when you
need it. You must be sure of the
integrity of your data base. And you
must be sure you don’t lose or dupli-
cate a transaction. Even during a
failure. No single processor system
anywhere can provide that assurance.
It takes a multiple processor system
designed for the on-line environment,
and Tandem is it.

For better throughput, spread the
files.

We built the Tandem NonStop System
with geographic independence of
programs and files. They're handled
automatically under Enscribe, our
Data Base Record Manager. And
instead of having one processor with
one bottlenecking channel and a

The Tandem 16 NonStop System is composed of multiple, independent processors
with dual redundant communications paths. The unique interaction between Tandem
hardware and software assures not only continuous operation, and the integrity

of your data hase, but also throughput unmatched by any other computing

system of comparable cost.

DATAMATION
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fixed priority system, Tandem’s
NonStop System distributes the work
and the files across multiple proc-
essors, multiple discs, and multiple
channels. Enscribe controls the pat-
tern and the flow for maximum
efficiency. Because of simultaneous
disc accesses, there’s a dramatic
improvement in response time. It's
one of the performance benefits
about a multiple processor system
which you can’t get on a single
processor system.

Ease of programming,

by design.

Historically, multiple processor
systems have been a bear to pro-
gram. Not withTandem. Guardian,
Tandem’s operating system, lets you
write your programs as usual. You
can add more processors, or memory,
or terminals as you need them. No
need to rewrite programs. Ever.

And we make it easy to write the
programs in the first place, with
COBOL or with TAL, a powerful
language designed for fast, flexible

* programming. The software develop-

ment tools of this mini-based system
rival those of far more expensive
systems, and include NonStop opera-
tion, data communications, mirror
volume capability, full file protec-
tion, screen formatting programs, and
a host of housekeeping utilities.

When you're thinking “on-line!’ think
in Tandem.

Which means think in multiples.
Few, if any, “on-line” systems can be
installed and forgotten. The number
of transactions, the number of
terminals on-line, or the number of
applications programs to be run on
the system keep growing. Most
likely, all three will multiply.

Which is traumatic unless you've
started with the one system on the
market which can grow with you—
even if the growth occurs during the
initial configuration phase — without
having to start all over again.

November, 1977

NonStop growth and NonStop
protection, too.

Because the Tandem System was
designed for NonStop operation in
both hardware and software, it
offers an extraordinary measure of
protection against a failure in any
processor, I/0 channel, disc drive,
or in the software. No other system
offers this measure of assurance.

When a failure does occur in any
segment of the system, its back-up
counterpart completes the task, with-
out a hitch. Since all programs are
geographically independent, and the
operating system both distributes and
monitors all work-in-process,
recovery from a failure is instan-
taneous. There is no restart; no
backing up to a hopefully safe point.

The system monitors its own
operations, performing all tasks in
a distributed fashion across the mul-
tiple processors. Even when a CPU
goes down, another CPU is immedi-
ately aware of the failure and picks
up the task in process and completes
it. No data and no transaction need
ever be lost or duplicated. The
integrity of the data base can be
fully protected. It is truly unusual,
but it’s one reason why we say no
single processor system anywhere
can touch us in the “on-line”
environment.

processor system anywhere
an“on line”environment.

NonStop software.
Guardian: Operating System.
NonStop operation.

Automatic re-entrant, recursive and
shareable code.

Virtual memory system.

Geographic independence of
programs and peripherals.

Enscribe: Data Base Record
Manager.

Provides relative, entry-sequenced
and key-sequenced files.

Each file may be up to four
BILLION bytes..

Up to 255 alternate keys per file.
Optional mirror copy by disc volume.

Envoy: Data Communications
Manager.

Languages: COBOL, TAL.

TANDEM

Tandem Computers, Inc.,

20605 Valley Green Drive, Cupertino,
California 95014 or Tandem Com-
puters GmBH, Bernerstrasse 50,
Frankfurt 56, West Germany.

Toll Free 800-538-9360 or 408-255-4800
in California.

Photo and schematic show three processor modules with space fqr fourth module,
interconnected to disc controllers, tape controllers and communications controllers.

PROCESSOR PROCESSOR PROCESSOR
MODULE MODULE MODULE

PROCESSOR
MODULE

|
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CONTROLLER

COMM.
CONTROLLER

W ENT o=
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lake a prontqble trlp o
France

Exhibit your Computer and Peripheral Equipment at

PRINITEAMPS
INFORMNIQUE

a four-day exhibition being held at the

U.S. Trade Center
| Paris, France, March 14-17, 1978

The Market: ‘ The U.S. Department of
e Growth rate—14 percent a year - Commerce will provide:
e 1980—%2 Billion e Market promotion campaign

e French Government encourages the use
of computer-based technology in all
sectors of the economy

e Imports—$1 Billion
U.S. Share: Over 47 percent

e Design and construction of booth
e Shipping, storage and customs assistance

SPACE IS LIMITED. Act now to get more information
about this MUST exhibition for growth-oriented manufacturers.
Call Helen Burroughs at (202) 377-4941 or send the coupon.

T R P S N S— N RS NN S SN RN S S _——_———_———---————————-—_—-——_-_—1

Mail to: Helen Burroughs Subject: PRINTEMPS INFORMATIQUE
Office of International Marketing U.S. Trade Center
Room 6318 Paris, France

U.S. Department of Commerce March 14-17, 1978
Washington, D.C. 20230

] We’'d like more information. [0 We want to participate.

[0 We are [ are not represented in France.

Name _ Title
Company name ‘ ~ Telephone
Address '

Our exhibition-related products are

—————————————————————1
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|-|owTo IMPROVE YOUR MEMORY
" INONE EASY STER '

If your computer ever suffers from a lgpse of memory, here's whon’r you can
do to help:

Always remember fo use Maxell magnetic products. Because we put a
lot of things into them o ensure that nothing ever drops out.

Our digital cassette fape, for example, is so good some of the biggest
OEM's in the business use it. _

And we firmly believe that our new floppys are every bit as good.

They're made to the sirictest ISO and IBM Diskette specifications.

They're made of computer grade, super-fine magnetic materials for high
density recording at 3200 BPI.

And they have a specially developed binder for
improved particle dispersion and an incredibly ssnooth
coating surface.

So if your computer has a problem rememibering
things, contact a Maxell sales representative and ask
about the data products with the good memoaories.

But you better do it soon. Before you forget.

Maxell Corporation of America, 130 West Commercial Ave., Moonachie, N.J. 07074
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‘while your slowest operator taps out 30 words a minute.
- Wehave a solutlon A system that features our newest

S Solvmg problems in data commun1c:at10ns is an all outcom t
o mltment of the Bell System It you haven t_t“lked systems W1th your




Match Your
Growth Rate
To Ourr' @

Come grow with On-Line Systems, Inc., the company
where people make the difference. In just ten short years
we've grown from a small timesharing company with one
Pittsburgh office to a computer services company with over
$16 million in revenues, offices in 18 cities in the United
States and abroad, and stock traded over the American
Stock Exchange.

Right now we’re looking for the special kinds of people who
have made us what we are today—people with an unusual -
combination of skill and versatility that bring innovative
solutions to customer problems.

Our technical and marketing people work hand in hand in a
professional environr‘nent that's charged with enthusiasm.

Programmer Analysts Today openings with uncommon
potential exist for Programmer Analysts at all levels—junior,
intermediate and senior. You should have a background in
FORTRAN with date base management experience, or
other programmmg languages, plus the desire to respond
personally and professionally to our customers’ needs.

Marketlng Representatives. With the support of our
technical consultants, you will be responsible for marketing
On-Line’s services to a wide range of customers. You
should have a demonstrated track record in sales and
marketing with other time sharing companies, or be a
technical consultant with a yen to move into sales.

These positions exist in our Pittsburgh, Atlanta,
Washington, D.C., Clifton (NJ), Philadelphia, and New York
offices, as well as many other major cities across the
country

it you 're an innovative, enthusiastic professional who wants
to work where your ideas are valued, we urge you to talk to
us. Please send your resume, mcludmg salary history, in
confidence to: Wallace A. Conway

J %rli:‘}ﬁ\c

962 Wayne Avenue, Silver Spring, MD 20910
An equal opportunity employer, M/F.

Our People Make the Difference.
CIRCLE 112 ON READER CARD

72

source data

(Continued from page 65)

create, and program in Basic. Lan-
guage formats, commands, statements,
and procedures are taught by a couise
of programmed instruction texts com-
Bined with practical demonstration
programs and practical problems. The
course is keyed to the Health computer

systems, but because of the nature of

the BAsIC language, the course can be a
supplement to any other computer sys-
tem using BASIC. Price: $29.95. HEATH
co., Dept. 350-450, Benton Harbor,
Mich. 49022.

Market Impact Report

On August 25, a large consumer retail-
er begati advertising a “home” comput-
er system for business that sells for
$599.95, and allows the businessper-
sor to assign clerical tasks such as in-
ventory control, accounting, and pay-
roll.. The effect of this and the home
computer on the existing computer in-
dustry and communications industry
will be the subject of a seminar to be
presented in New York on Dec. 6, and
in Anaheim, Calif., on Dec. 9. Keynote
spedkers at The Impact of Personal
Computers on Traditional Edp and
Communications Markets will be Alan
Kaplan, Carol Ogden, and Howard
Anderson. Price: .$300. THE YANKEE
GrROUP, P.O. Box 43, Harvard Square,
Cambridge, Mass. 02138.

Mlcrocomputer Seh‘nnar
Aimed at people who are interested in

implementing computer solutions to
real problems, but who may have no
experience in actual computer interfac-
ing, this series of two-day courses deals
with the microcomputer at bus level.
Each student works with a MMD-1 mi-
crocomputer with an Intel 8080A cpu.
Each participant in the course will re-
tain the computer with power stpply,
and Bugbooks V and VI so that study,
experimentation, and design can be
continued. The course will be offered
Nov. 17-18 in New York, and Dec.
15-16 in Mt. Laurel, N.J, Price: $695.
SHORTESS-RAWSON  AND  ASSOCIATES,
155 U.S. Route 22, Springfield, N.J.
07081. &
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Absolutely no distributed

processing system offers you

all these 10 features except
Series 21 from MDS:

L an intelligent data entry
system which installs as easily
as a keypunch and is fully oper-
ational as soon as you plug it in.

2. Formatted data entry
software — fully developed and
ready to use.

3. On-site upgradability so
you can utilize a powerful pro-
gramming language specifically
developed for interactive proc-
essing with CRT/Keyboard.

4. Growth capability so you
can accommodate your peak
production petiods by allowing
expansion to up to four operator
stations —any time —on one
controller.

5. Modular design so you

can configure a system to fit the
requirements of your various
locations —exactly, now and
for the future.

You can start with a basic low
cost configuration —which
means you pay only for what
you need now. Series 21 was
designed to take into account.
all your future distributed data
processing system requirements
by way of its upgradability. A
Series 21 system with 4 operator
stations costs only $110.50 per
month per operator station,
including maintenance, on a
3-year lease.

We would like to tell you more
about Series 21 —and why we
say it’s absolutely the best
distributed data processing
system available anywhere.

November, 1977

Series 21 —a solution for today
—and tomorrow. Call MDS
Executive Headquarters at
201-540-9080, or fill out the
coupon and find out more.

6. A comprehensive line of
peripherals, like large capacity
disk drives, tape transports and
pririters, together with powerful
systems software enabling high
performance transaction
processing.

70 Communications in BSC or
SDLC, or both.

8. Alarge 15-inch CRT dis-
play in 480 or 1920 characters
for easy operator prompting and
sight verification of data.

9. A choice of either data
entry or typewriter-style mov-
able keyboards so you can
use experienced data entry

people or those with only
. clerical experience.

I°. Popular flexible
diskette recording media
using IBM Basic Data
Exchange conventions.

Tell me more about Series 21. I'm interested in applying it to
. application

Name:

Titde:

Company:

Street:

City: State: Zip

OHave a salesman call.
OSend me your latest information.

1599 Littleton Road
Parsippany, N.J. 07054

MIS' Mohawk Data Sciences

CIRCLE 54 ON READER CARD
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THE WORLD’S
A SOMEWHAT LESS

In the spring of 1962, Dataproducts We will never compromise with quality.

beggn gulldlng printers. And neither should you.
nd a reputation. .

Today, we design and build rinters (in Everything from 80 CPS to 2000 LPM
the United States and Europe) for OEM'’s We have a printer for every purpose.
and their end-users the world over. - We make fast printers and slow ones; big

We are dedicated to producing the finest  printers and little ones.
printers money can buy. We make printers for high-volume EDP,

We will never copy. for small business systems, for message

We will never offer you a printer whose  terminals, and machine readable applications.
only virtue is low price. We make impact and nonimpact printers;

2290 LINE PRINTER—90




FINEST PRINTERS:
HUMBLE AD.

we make matrix and full character printers; free hammers, the 14-wire dual-column matrix

and we make them for commercial as well as  head, the unique self-cooling thermal print

military systems. ‘ head, the Charaband horizontal font carrier,
We have what you need. and many more.

And only one is the largest independent

Our printers work and work and work printer company in the world.

The computer industry is crowded with Dataproducts is the one.
printer companies. We're not just a printer company.
But only one dotes on dependability. We're the printer company.
Only one consistently comes up with inno- And we're setting the stage for a whole

vations like the Mark IV and Mark V friction- New Era in printers.

THE PRINTER COMPANY

6219 DE SOTO AVE., WOODLAND HILLS,
CA. 91365, TEL: (213) 887-8451
DARMSTAEDTER LANDSTRASSE 199,
FRANKFURT, W. GERMANY, TEL: 681-034
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‘MSA's General Led
System.You ve got

see it in action.

“We’ll show you how it helps cail
the management plays for one
of our more than 600 clients.”

Francis Tarkenton, MSA

MSA's General Ledger/FICS
System is currently being used
in virtually every kind of business
endeavoryou can think of.

And as atool for asset man-
agement, profit planning, cost
and general accounting it’s
helping our clients keep track
of an incredible amount of
money.

With new features like Data
Base Management, On-line
Data Entry and Inquiry, Data
Base Security Protection as well
as a Custom Report Writer and
optional 12 or43 period ac-
counting. The System has be-
come the most exciting
productinthe category.

o

For further information call
Marge Kimbrough at (404) 262-2376
or mail this coupon.

i
i

am
i
|

THE FINANCIAL SOFTWARE COMPANY
Management Science America. Inc.

3445 Peachtree Road, NE., DeptB-3

Atianta, Georgia 30326, (404) 262-2376

Chicogo 312-986-2450;
Los Angeles 213-822-9766;
New York 201-871-4700

NAME
COMPANY
TITLE
ADDRESS
cy
STATE P
PHONE____ COMPUTER MODEL
Iaminterested in: O Supplies Inventory Control and
O Generaltedger FICS Purchasing
O Personnel Management  [J Accounts Receivable
ond Reporting O Accounts Payable
0 Payroll Accounting O Financial Information and Control
O ALLTAX™ DOFixed Asset Property Accounting
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There are two ways toreduce
your computer printout cost.

Moore or less.

Moore Clean Print.®

It's an entirely new carbonless
paper product, available in all
popular sizes.

It's clean, because it's carbonless.
No carbon smudges, no carbon
removal, no carbon disposal.

You get more forms per carton,
longer runs, more troublle—free
operation; and less loading time.

November, 1977

And Moore Clean Print is a non-
glare sheet that's easy to read be-
cause it's easy on the eye and gives
you a clean, smudge-free image.

Moore Clean Print is ecologically
sound, too, because all the paper is
usable, and there’s no carbon
disposal.

All of which adds up to tremen-
dous cost savings.

Why settle for less?

CIRCLE 5 ON READER CARD .

Write us or call your local Moore

_representative for more information
about Moore Clean Print.

Moore Business Forms, Inc.
1001 Buffalo Avenue, Niagara Falls, N.Y. 14302
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A multiple choice

d[z\l tl;lultithnctl;(e)n :
entry system
from gztaylsﬂﬂ.

(WARNING: there may be more than one right answer to each question)

l. Keybatch is: 3 ® As a data entry system:

(a)  amultifunction intelligent (a)  Keybatch has up to 20 megabyte disk
key-to-disk data entry system. storage capacity.
(b)  abrand new multifunction system (b)  Keybatch is proven with approximately
~ from Data 100. : 900 units now in use. '
(c)  amultifunction system which supports (c)  Keybatch can be configured with
high volume concurrent batch 2 to 16 keystations.
capabilities.
2 | o - 40 For the end user: |
® Keybatch is also: (a)  Keybatch meets short range goals
(a)  amultifunction system offering such as appreciable dollar savings.
stand-alone RPG for expanded user (b)  Keybatch provides for long range
flexibility. - system growth.

(b) a multifunction system that can operate  (c) Keybatch offers both of the above.
with on-line file inquiry capabilities
(3271 compatible) via common key-
stations for both data entry and on-line

file inquiry. For more information on:
(c)  asystem capable of handling ® Keybatch,you should:
mail sorting and other offlce tasks. (a) search frantically through your EDP

literature files.

(b) write Data 100 at 6110 Blue Circle Drive,
Minnetonka, MN 55343.

(c) call your nearest Data 100 sales office
“or one of the numbers we've listed.



uizon Keybatch.

r
i
\'

eI . DATA 100

(CORBRPORATIO®N]

comCt answel.s. ~multifunction data processing

All answers but four are correct.

1b: Keybatch isn’t brand new, was
introduced in 1974.

2¢: Sorry, Keybatch can’t do everything.

3b: There are actually 1500 Keybatch
systems on the job worldwide.

5a: No need to search when we're so
easy to write or phone. Do it now!

LOS ANGELES 213/645-4300 ¢ SAN FRANCISCO 415/546-6000 « CHICAGO 312/992-0850 « BOSTON 617/848-6100 « DETROIT 313/358-5065 o
MINNEAPOLIS 612/941-6500 « NEW YORK 212/867-6200 « PITTSBURGH 412/391-5425 « HOUSTON 713/777-4413 « WASHINGTON D.C. 703/790-5560 o
WOODBRIDGE N.J. 201/634-7800 ¢ ATLANTA 404/455-3895 ¢ ST. LOUIS 314/878-4911 » TORONTO 416/494-0434 ¢« MONTREAL 514/761-5894
LONDON ENGLAND (0442) 69161 « MELBOURNE AUSTRALIA 267+3544 « FRANKFURT GERMANY 72¢04+71 « PARTS FRANCE 630-2144
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by Peter G. W. Keen
and Elihu M. Gerson

The Politics

Neither technical
sophistication nor
inspired project man-
agement can rescue
a good design from a
bad political situation.

SO s

v k(";‘;l-':

Resolving design or implementation
problems involves a choice between al-
ternative approaches and strategies. In
many cases, the designer can rely on a
clear analytical model to estimate re-
sults before committing resources.

One class of system design probleris,
however, has proven reésistant to this
approach. “Wicked” problems, such as
the design of complex software sys-
tems, have no definitive solutions; it
can never be shown that a proposed
answer must succeed. Instead;, only
time will reveal if a system even works,
let alone whether it will be “good”
enough.

So the only way to find out if a
complex software system solves a prob-
lem is to observe the experiences and
reactions of users in a production en-
vironment. Such a method can lead to
expensive fajlures. There are innumer-
able cautionary tales of costly software
systems which were built but never
used. For unexpected and often unex-
plained reasons, the client was unwill-
ing to accept the project-—even when
the project was completed on time, the
documentation was clear and accurate,
and the program code read like poetry.

When such a failure occurs, particu-
larly when the system has been tech-
nically well executed, the designer may
be tempted to ascribe the disaster to
psychological traits of the users. He
may wonder if they are too stupid or
ignorant to exploit the system—per-
haps they are irrational, unable to rec-
ognize their own interests. But this ex-
plains only a small number of failures.

DATAMATION



More often, the problem is caused
by an oversight on the part of the
designer. He may have overlooked the
fact that his innovative software proj-
ect is inevitably embedded in an orga-
nization with a political order which
acts to shape, constrain, or define every
phase of systems development and use.

Technical quality alone is insufficient
to ensure an effective solution to a
political problem. The design and im-
plementation process requires an un-
derstanding of political constraints just
as much as technical choices. By rec-
ognizing and dealing with political
forces, the systems developer can re-
duce the risks inherent in large-scale
projects and improve the likelihood of
success. _ '

The analysis of political issues in
organizations has not yet gone much
beyond case studies and tentative the-
orizing. To the computer specialist, the
literature seems vague and incoherent
in contrast to his own tidy and detailed
areas of knowledge. Nonetheless, some
clear conclusions can be drawn from
the research on the politics of imple-
mentation and technical development
in sociology, political science, and
management science. Four such useful
insights involve: o

1) the multiplicity (and frequent
incompatibility) of desired system fea-
tures;

2) the unpredictability of system
uses;’

3) the unstructured nature of the
component activities and relationships
in systems development; and

4) the incommensurability of defi-
nitions of “success.”

Who decides on features?

At the start of a systems develop-
ment effort there is usually some am-
biguity in defining what the system will
do and look like when it is “finished.”
Users have an idea of features they
would like the system to include. Some
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of these are essential. Others are very
desirable, but the users will be willing
to do without them—temporarily at
least—to_ get the system operational
more quickly. Unfortunately, when
there are multiple users (as, for exam-
ple, in the case of operating systems or
data base management systems) one
group’s “must have” often will be an-
other’s “not needed.”

System designers and implementors
sit in the middle. Generally, they are
unable to resolve the trade-offs and
conflicts implicit in clients’, users’, and
senior managements’ “wish lists,” espe-
cially in the case of a major project.
There is always pressure to add fea-
tures to the initial design specifications
as each group identifies what it would
like the system to be. A bargaining
situation results, where conflicting
ideals must be reduced to a single prac-
tical specification. .

The system designer, then, faces a
poorly defined work requirement and
well-defined  accountability system
which will hold him responsible for
delays in implementation. There is
rarely any direct method for ensuring
that users develop a clear, complete

The system designer
faces a poorly defined
work requirement and a
well-defined accountability
system—he's always to
blame.

agreement on the specifications for a
system. The designer may be forced to
appeal to higher authority, or to pro-
tect himself by claiming that particular
features cannot be provided with
existing technology. This specialized
knowledge of technical feasibility is
one of the few effective negotiating
chips which the system designer can
exploit. However, if it is misused or
successfully challenged, it may back-
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POLITICS

fire. Moreover, it becomes less effective
as users become more sophisticated.

" Defining system specifications is as
much a political as an intellectual pro-
cess. Thus, the value of recent tech-
niques for involving users in the design
process (structured “walkthroughs,”
prototype development, IBM’sS HIPO

- procedures, etc.) is that they encour-
age the emergence of potentially con-
flicting goals. If conflicts are left un-
identified and unresolved, they may
emerge later when the systems de-
‘velopment effort is most vulnerable to
changes, withdrawal of support, or loss
of momentum. These techniques force
users to deal directly with each other,
rather than through (or over the body
of) the system designer. If the designer
lacks effective authority over users, he
cannot negotiate with or for them. At-
tempts to do so threaten his overall
effectiveness and credibility. He should

obviously press for a standardized pro-

cess of direct negotiations among users
and formalized procedures for defining
and assessing the technical features of
the proposed system.

When users cannot agree on a com-
plete and compatible list of speciﬁca-
tions, there is simply no point in trying
- to develop a system. This has become a
truism in software engineering, but it is

interpreted in technical terms rather

than political ones. If agreement can-
not be reached, no level of technical
sophistication nor
management can rescue the situation.
Technical responses to political prob-
lems are a misapplication of resources,
attention, and expertise.

Who decides on uses?

Early in’the history of software en-
gineering, systems designers learned—
painfully—that they must define the
range of legitimate inputs to a system.
This insight is an instance of a more
general principle, not so well-recog-
nized: users will always find new ways
to exploit an existing system. A system
is not a neutral intellectual resource.
The user group has specified areas of
autonomy and authority. Both the de-
veloper and the “owner” of the system
decide how it may be used, and by
whom. Any limitations placed on what
users may try with the system are thus

" largely political. And as newer genera-
tions of software tools permit more
flexible, powerful and generahzed sys-
tems to be built, these issues become
increasingly important.

The more a problem can be prede-
fined, the more easily the range of uses
may be controlled. For example, users
will probably not attempt complex sta-
tistical analyses with a payroll package.
If they try, the system designer can
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hardly be blamed for their failure.
However, many data base manage-
ment systems which operate on payroll
or personnel data permit such analyses.
Also, sophisticated decision support
systems used by managers in planning
and decision making are largely under
the managers’ control, and those man-
agers are not limited to predefined
ways of using the system.

Such complex software tools present
problems for defining what users will
do with them. Are users to be allowed
to insert new entries in a data base
used by other groups? Control over
such entries must be lodged with some
authority. Users may be unwilling to
delegate that responsibility tacitly to a
clerical unit, data processing depart-
ment, or system designer.

In practice, the user defines the uses
of the system. An apocryphal but not a
typical story illustrates this point. A
university computer science depart-
ment used the central campus com-
puter to support courses in program-
ming. Each student, of course, even-
tually reached a skill level that allowed
him to write a program whose sole
purpose was to crash the operating sys-
tem. There was keen competition
among the best students to crash it
elegantly, irreparably, frequently, and
undetectably. Several generations of
accumulated and transmitted experi-
ence ‘had resulted in a considerable
level of skill distributed over an ambi-
tious population. The computer, of

The best the designer
can do is negotiate and

‘hope—not just hope.

course, spent most of its time being
crashed or initialized. Threats of pun-
ishment only led to more effort to de-
velop a code that could not be traced.
The solution was a purely political one:
every Thursday morning was set aside
as “crash time” and students could run
their programs from the operator’s
console and reinitialize the - system
themselves.

Most idiosyncratic usage of systems
is not as anarchistic as this, but the
general point holds: users will use the
system their way, -and often have the
power to resist centralized control.
This is increasingly true as computer
technology becomes more democra-
tized and decentralized through time-
sharing networks, distributed systems,
interactive languages, and other evolv-
ing techniques. The best the designer
can do is negotiate and hope—not just
hope. If one relies on hope alone, one

is doomed to a bitter and frustrated in-

terpretation of human nature.

Who's in charge?
The two aspects of systems develop-

ment and use discussed above imply a
third: the unstructured relationships
between participants. Coordinating
widely differing concepts, design aims,
and uses in a context of diffused au-
thority is a task that cannot be reduced
to a routine. Conflicting demands and
requests for the impossible” must be
handled on a case-by-case basis.
Knowledge of technical details of the
system must be supplemented by a less
easily obtained understanding of users’
preferences, quirks, regulations, and
tasks, plus the organizational context
in which they operate.

The system designer’s challenge is to
develop flexible arrangements that pro-
vide each party with the minimum
level of service necessary to prevent
defection or revolt. This implies almost
continuous negotiation to reach com-
promises that permit the overall system
to function adequately. Often, im-
proved or expanded technology can fa-
cilitate this, but there is a limit to the
degree that extra hardware or more
powerful software can resolve conflict-
ing demands. In general, the system
designers’ solutions create new prob-
lems for the manager of the installa-
tion; in turn, their use of technical
“fixes” to reach acceptable com-
promlses among the interested parties
is apt to alarm the financial watchdogs
of the organization.

" The problem in resolving this and
related issues is greater than the tech-
nical difficulties involved in expanding
and maintaining a package of hard-
ware, software, and services. The

‘larger problem is the overlapping re-
‘sponsibility and authority of the de-

signer and users.
The designer may plaus1b1y argue

‘that he cannot permit arbitrary or un-

predictable usage to interfere with
others’ work or to damage the overall
reliability of the system. Users may just

:as plausibly reply that the system de-

signer has no right to intrude on their
sphere of discretion; they may add that
it is their system, and their work,
which is of course the contention’s
central point.

In this situation of checks, balances,
and balancing acts, success requires
effective alliances and coalitions. Par-
ticipants must remain loyal to each
other and to the overall effort even
when this means giving up something
they might be able to grasp by an
all-out war. This strategy of carefully
placed loyalty is the most effective

means of bringing stability to the in-

evitable political pulling and hauling
among organizational units.

In general, system designers and
managers are at the center of the con-
flict and thus at the center of negotia-
tions. Unfortunately, the designer rare-
ly has the authority and skills to deal
with this; he also tends to assume that
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' controversies,

structuring the process through project
management techniques and bureau-
cratic procedures will somehow make
relationships and activities fall into an
orderly sequence. For structured situa-
tions, such procedures are clearly effi-
cient and effective. Wicked problems
unfortunately often compound them-
selves when they are handled in a high-
ly structured manner.

Who defines success?
One of the most difficult aspects of

implementation is determining when a
system . is “finished” or whether the ef-
fort is a “success.” Software engineers
generally recognize the need for the
system’s maintenance and enhance-
ment, Many researchers and practi-
tioners too have commented on the
evolutionary nature of systems, which
grow, mature, change into entirely new
shapes, and sometimes even die. Users
never have all the features they want;
as they adjust to and learn from the
system, they identify new opportuni-
ties and needs. As the technical and
organizational environment changes,
the system must adapt and evolve. Re-
visions are also made to maintain com-
patibility with externally supplied soft-
ware such as operating systems.

In such situations, it is very difficult
to define ‘“‘success.” A system is never
really finished, which means it cannot
be completely evaluated. There is no
effective way to determine if ‘it is ac-
complishing what was intended. This is
particularly true of more generalized
systems. A payroll system is “com-
plete” and “successful” when it gen-
erates the required outputs, with ac-
ceptable error rates and reasonable
levels of satisfaction among its users. A
customer information system, on the

other hand, is not intended to generate -

predefined outputs, and has a variety

of uses. Generally, no one can decide

unequivocally that the customer infor-
mation system has failed and must be
abandoned, or that it is finished and
should be left alone. There is always
another enhancement available or
another adjustment underway.

When criteria for success are am-
biguous and lack a simple measure,
decisions concerning system extensions
will appear arbitrary from the perspec-
tive of some of the interested parties.
As a result, they are likely to create
arguments, pleas for
“one more chance,” and spates of
wheeling and dealing in the corridors.
Similarly, decisions to commit re-
sources to particular enhancements
rather than others tend to generate re-
sistance and counterattacks.

The situation is often seen as a zero-
sum game with “winners” defending
their gains as being beneficial to the
organization as a whole, and “losers”

.complaining loudly about favoritism
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and incompetence. - But, decisions
reached by negotiation and “muddling
through” are both the best we can do
under the circumstances and irrational
in the literal sense of term in that they
do not aim at optimization as recom-
mended by the rational, analytic tradi-
tion. Still, the negotiating process is the
natural way organizations operate in
day-to-day decision making. On the

Political issues are central
to technical change.

whole, it works fairly well and with
relatively little cost and conflict.

There’s no need for systems design-
ers to avoid this process. In fact they
must participate in it and recognize
that “technical” choices emerge from
inherently political processes. The less
clear the definitions of -success and
completion, the more political the de-
cision making will be.

Hints for a defense i
The four issues discussed above

(multiplicity of goals, unpredictability
of uses, unstructured realtionships be-
tween participants, and lack of clear
criteria for evaluation) are of varying
relevance for particular systems de-
velopment efforts. Some systems can
be designed and implemented with
little attention to them, because the
problem is clear, the range of practical
options limited, and users are ready to
cooperate. Some other systems should
not even be attempted; the attempt
might divide the organization into
armed camps. Most systems fall be-
tween these extremes; the problem is
one of diagnosis. The system designer
must identify in advance where there is
likely to be trouble, how it will reveal
itself, and who it will come from.

A diagnostic approach to the politics
of systems development will not guar-
antee success, but it will help head
off ugly unanticipated consequences.
Compared to the well-defined field of
systems analysis, this political analysis
is not an elegant process. Given our
present state of knowledge—and our
very recent awareness of the issue—we
can only provide rules of thumb. These
are, however, more than most systems
designers now have. Here are a few
such diagnostic rules:

1. Define Scenarios.

Many of the political demands of
users are hidden. In his book, The
Implementation Game (Cambridge:
MIT. Press, 1977), E. Bardach suggests
that the implementor/designer write
“scenarios” to anticipate ways in which
the development effort could be ob-
structed. For example, if salesmen dis-
like an expense accounting system, all
they need do is write illegibly on the
sales ticket or leave off the expense

code. This code is of no direct value to
them; it’s simply another “bureaucratic
nuisance.” Such a scenario makes it
clear that the designer must either
bring the salesmen into the design pro-
cess, or make sabotage very difficult.

Any group that can thwart the sys-
tem is a relevant party in the design
process. “Secondary” users, the people
and units that provide the data for a
system without benefiting from its out-
puts, often have immense influence on
its success. The risks of overlooking
them or deciding that they need not be
involved in the design negotiations are
substantial.

2. Enlist user support through design
meetings and walkthroughs.

This technique is best illustrated by
the experience of two consultants in
building a simple reporting system for
the United Farm Workers. They rec-
ognized, belatedly, that their first pro-
posals ignored political realities. The
system was attractive to senior union
personnel and to the college volunteers
who would be saved from tedious
manual operations, but the field staff
(the uFw’s solid core who had built it
and made it a success) were far less
cooperative. They could destroy the
system. The consultants presented a
complete but not specific design to the
union staff at a specially arranged re-
treat. They said they would feel un-
happy if at least 50% of the specifica-
tions were not changed. By insisting
that they were there to listen rather
than to command (and not by over-
powering their audience with state of
the art slide shows) the consultants en-
couraged the union staff to discuss
their real concerns. Staff members
pointed to aspects of the system they
disliked and then expressed their pref-
erences. This sequence accomplished
many things: :

1) it acquired the benefit of users’
knowledge;

2) it transferred responsibility for
system design from the technical “ex-
perts,” who were outsiders, to the
group as a whole;

3) it built user commitment to the
project, since the design was the users’,
not outsiders’ nor managements’; and

4) it got the systems designers out
of the uncomfortable position of being
caught in the middle.

Prototypes, structured walkthroughs,
and similar techniques bring user
groups  together in. neutral territory.
They are told that this is their chance
to rip the design of the system to
pieces. The design team gives them a
graphic description of the proposed
system, preferably with sample outputs
and simulated procedures. These meet- -
ings reveal the potential resistors and
give them their chance to negotiate
openly. They also undercut later at-
tempts to attack the design.
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Resistance should be encouraged,
not ignored or suppressed. Well before

the system is designed in detail, all .

constituents must be brought into the
conceptualization and specification
process. Commitment must be built, a
“contract” made between the users and
design specialists; realistic mutual ex-
pectations must be developed. This is a
social and political process that pro-
vides the criteria for technical design.

These design meetings and walk-
throughs are not excuses to sell the
latest software or hardware technol-
ogy, nor to browbeat users into passive
acceptance. The aim of scenario writ-
ing is to identify who is relevant to the
design negotiations. Meetings then give
these constituents an opportunity to
tear the current proposals and their
proponents to pieces verbally . before
implementation instead of after it.

3. Do not mediate disagreements.

Since users’ goals and demands are
so often incompatible, the worst. posi-
tion for the system designer is that of
arbitrator between two groups compet-
ing for limited features and resources.
Often this occurs without the users
being aware of the situation. From
their viewpoint, they are simply receiv-
ing poor service from the data process-
ing staff. The system designer must not
be in the position of trying to serve
many masters. He must force the users
to confront the shortage of resources.

For example, if there is not enough
hardware capability he must com-
municate that fact. He can suggest that
the competing groups share the avail-
able pie or make requests for addi-
tional facilities to the relevant senior
authorities. The designer must also en-
sure that potentially competing users
are kept aware of each others’ exis-
tence and demands.

Obviously, this strategy must not de-
grade into an elaborate game of “that’s
not my responsibility.” This approach
aims at educating users about the con-
straints under which the systems staff
operates, the need to get involved more
actively in the planning process, and
the value of joint efforts in expanding
the available pie. The best way for the
system staff to accomplish this is to
provide more service of the right
sort; consultation, technical assistance,
seminars, and the like. Certainly, sys-
tems staff members must avoid being
forced into roles that are far more
effectively played by line managers.
The best way out of the middle is to
establish oneself as a facilitator, con-
sultant, and advisor. -

4. Decouple contingencies.

Many small problems are far easier
to solve then a few big ones. This is a
fundamental rule of politics but often
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makes analysts, engineers, and econo-
mists uneasy because they are trained
to appreciate economies of scale. Over
the past few years there has been in-

creasing recognition that in the world
of computers “Big is Beautiful” has -

been a slogan of disaster. The last dec-
ade, especially the end of the 1960s,
saw evangelical investments in massive
corporate planning systems, “inte-
grated” data bases, and other large
scale efforts. But no longer.

1t now seems essential to break com-

plex systems into relatively small

modular units to reduce the risks asso-

ciated with complex innovation. Such
small-scale “‘entry” systems can be ex-
panded in self-contained phases. If
goals, uses, and trade-offs among users

_can be identified only through experi-

ence, it obviously is advisable to build
on experience. Adjustments can be
made at intervals instead of waiting
until the lessons become apparent from

- the . collapse of the Grand Design.

Every commentator on effective imple-
mentation stresses the value of simplic-
ity and evolutionary strategies. The
same is true for political problems. The
rule of thumb is: do the technical work
“top-down,” but do the political work
“bottom-up.”

Conclusion .

- These strategies largely imply decen-
tralization. The centralized data pro-
cessing center, physically, psychologi-
cally, and socially isolated from the or-
ganization it serves, is ill-equipped to

-resolve the political problems discussed

above. The systems staff must learn to
decentralize the design process by co-
opting users; decentralize negotiations;
diffuse their own skills into the organi-
zation by adopting a service perspec-
tive; go to the users rather than hiding
from them; ensure responsibility and
accountability are shared; and reduce
risks by breaking big problems into
little ones. ‘
Decentralized technology has made
it unnecessary for computer personnel
to be high priests guarding the Colos-
sus and speaking in Delphic obscuri-
ties. They can affect, and are certainly
now much affected by, the broader

. organization. They cannot claim to be

above politics. Like members of all of
the other units of the organization,
they are involved in a dynamic process

of change, commitment, collaboration, -

advocacy, conflict, and compromise.
Unfortunately, these words are not
often used by systems analysts.

The advice offered here will not
solve the problems of systems develop-
ment. Anticipating all roadblocks is
impossible. Resolving inherently in-
compatible demands is not a process
that is optimizable. Similarly, main-
taining political order is not something
that can be planned. However, a polit-

ical. approach to systemsdesign that
recognizes that political issues are cen-
tral to technical changes at least allows
the system designer to assess risks,
match the system to its context in an
implementable way, and build for him-
self a more comfortable situation.

As long as software development is
seen as merely a form of engineering,
rather than as organizational innova- -
tion as well, we will continue to be
plagued with ineffective implementa-
tions of creative ideas, and the weak,
unacceptable excuse of, “It wasn’t my
fault—it was organizational politics.”
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The Systems Analyst
as a Change Agent

by William Feeney and Frea Sladek

How well a systems analyst performs, and how long he survives, depends
on his ability to play the right role with the right people at the right time.

Change occurs all the time in our
world. People, technology, and com-
panies change. At this moment people
are being born at a rate faster than one
per second. Men and women are
changing their lives by getting married
or divorced. Engineers and scientists
are designing bombs to Kkill easier, ve-
hicles to move people faster, and medi-
cal instruments to save lives more effi-
ciently. From one day to the next, our
lives and world change.

If the change happens too rapidly,
people can go into a state of shock. On
the societal level, this is “Future
Shock”; on a company level, decreased
productivity results. In contrast,
change which is too slow causes stag-
nation and boredom. Look at the great
civilizations in Europe and Asia which
disappeared because they became
static and could no longer change or
adapt. Or consider the companies
forced out of business because their
products were no longer in demand.

Whether change comes rapidly or
slowly, people are responsible for in-
troducing it. They are known as
change agents. Revolutionaries, educa-
tors, consumer groups, and women’s
libbers act as. change agents. Some
have mastered contemporary change
theory. Others have not, Their success
depends upon their ability to under:
stand change and customize their roles
as change agents to achieve their goals.

And how about the systems analyst?
His task is to plan and gain acceptance
for organizational change. Yet while
great care is taken to provide the ana-
lyst with technical skills for analyzing,
designing, and developing new systems,
rarely is much attention paid to train-
ing him to gain acceptance for organi-
zational change. o

Organizations are complex systems
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which have interacting parts. Each
part influences all the other parts. For
example, a new system in the account-
ing department may impact marketing
and—ultimately—the company’s sup-
pliers and/or buyers. Further, organi-
zations are made up of people, and it
is with people that the change agent
deals directly.

People find change difficult. Some
theorists believe that extensive change
is altogether impossible. Hoffer, in The
Temper of Our Time (New York:
Harper & Row, 1967), pointed out that
the Jews spent 40 years. in the desert
primarily because the older generation

Revolutionaries, educators,
consumer groups, and
women'’s libbers act as
change agents. So do
systems analysts.

could not change from being slaves to
being free men. On the other hand,
Toeftler, the author of Future Shock
(New York: Random House, 1970),
believes that some change is possible.
When people experience deep change,

a kind of trauma sets in, but often they .

finally do adapt.

Then too, people accept change at
different rates. The young, for exam-
ple, are more likely to accept and even
introduce change. Mozart completed
his first symphony at age eight, causing
far-reaching changes in the world of
music. Alexander the Great had con-
quered the civilized world by the time
he was 27, forever altering national
boundaries.

Too much change can cause people
to become ill, or even die. For widows

or widowers going through the first
year without their spouse, the death
rate is 10 times higher than it is for
others their age. Holmes, a psychiatrist
at the Univ. of Washington, has quanti-
fied personal change, ranking a list of
commonly stressful events which may
lead to illness. Almost 20% of these
events are work-related. Sample events
(and point scores assigned them) are:
fired at work (47 points); retirement
(45); business readjustment (39);
change to different line of work (36);
change in responsibilities at work (29);
trouble with boss (23); and change in
working hours or conditions (20). Ac-
cording to Holmes, if a person’s total
points during a year approaches 200,
the person may become ill. _

The successful change agent knows
that people: (1) find change difficult,
(2) accept it at varying rates, and (3)
can become ill and ineffective because
of too much change.

Because the systems analyst most
often brings about change during a
project, the sequence of activities fol-
lowed during a systems effort is men-
tioned here. Fig. 1 shows in flowchart
form typical tasks to be performed
when putting a new software and/or
hardware system into operation. (The
tasks are listed as reminders of what
should be done, not what absolutely
has to be done, during a systems
effort.)

While the systems effort is going on,
the systems analyst uses his technical
expertise in three major ways. These
are shown by the hexagons in Fig. 1.
Early in the effort he provides problem
structure at a time when projects lack
definition and scope. Later in the sys-
tems effort the analyst leads the project
team in building the new system by
choosing alternatives, designing soft-
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ware and procedures to perform the

system tasks. Last, the analyst gets the
new system running by guiding cus-
tomer personnel in the use of the sys-
tem. ' ’

Although the system effort is repre-
sented in Fig. 1 by neat, clearly distinct
boxes, in practice there is no clear
distinction between the stages. Further,
in most systems efforts the activities
are performed sequentially, but in
some efforts they are worked on simul-
taneously.

How should a systems analyst act
when he wants to change people in an
organization? Should he use candy? Or
a stick?

By being sensitive to his organiza-
tional setting, the systems analyst will
have a better idea of the extent and
force of change which will be ac-
ceptable and which will accomplish his
project goals. In addition, the systems
analyst has a variety of change agent
roles to select from. Specifically, he
may assume the role of persuader,
catalyst, confronter, or imposer: -
Persuader

The systems analyst attempts to per-
suade employees to accept change
dictated by the company and manage-
ment. This is the mildest form of inter-
vention for a systems analyst, merely
helping people to change their attitudes
and to adjust.

Catalyst

The systems analyst introduces new
ideas to the change process, but lets the
customer determine changes for him-
self. The amount of intervention is
greater here than in the persuader role,
but still the analyst is acting as a
helper.

Confronter

The systems analyst sets himself in
opposition to the customer because in
the analyst’s best judgment the cus-
tomer will not achieve satisfactory
change unless he is jolted into a com-
pletely different approach. This role
frequently generates conflict and
should be used with care. '
Imposer

The systems analyst, with authority
given by company management, im-
poses his plan for change on the cus-
tomer. Severe ill feeling and even job
reassignments are common when this
role is assumed.

The nature of roles the analyst can
assume as a change agent is best shown
by examples. The following case his-
tories illustrate the reasons for the
choice of roles.

Persuader

An analyst was hired by a wholesale
clectrical distributor to design a com-
puterized ordering system. The com-
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pany management had received a sales

briefing from a crt terminal sales team
and was impressed with the capabilities
of that kind of device. They wanted a
time-sharing computer system using
terminals.

The analyst, in conducting his own
analysis, had determined that an on-
line ordering system would indeed be
best for the company. But when talking
with the order clerks, the employees
who would use the terminals, the ana-
lyst discovered they were uneasy about
the new devices. They were concerned
about typing on a keyboard connected
to a computer. What if they made

a mistake? Certainly the computer
would catch it! Further, if the com-
puter made the ordering task consider-
ably more efficient, some of them
would lose their jobs!

In choosing a role as a change agent
the analyst could have imposed the use
of terminals on the clerks as a dictate
of management. Take it or leave it!
Some clerks might have done just that,
leaving with a bad feeling and leaving
behind them a group with a coerced
feeling.

The analyst could have confronted
them with their fears, pointing out how
groundless these were, He could have

ACTIVITIES AND ROLES OF THE SYSTEMS ANALYST
State of Satisfied ‘
Satisfaction STA;I'SU(S)KQ uo
?
/
Dissatisfied /
STATUSQUO e —__ Systems Analyst
IS NOT OK prov|des .
problem - .
* _ - structure. Wc;rking with company
a
DECIDE TO - — nd project managers
MAKE CHANGE [«
{ SYSTEMS ANALYST
AS CHANGE AGENT
ANALYZE 1. Persuader
PROBLEM OR A 2. Catalyst
SYSTEM . N 3. Confronter
{ N N 4. Imposer
N
GENERATE N N
ALTERNATIVES ™~ __ ,
. ~ e~ ] B Working with steer-
* ..Systems Analyst / ing committee and
o bulids project team.
DESIGN ..new system. .
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Working with non-
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NEW SYSTEM '
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Fig. 1. The systems analyst may work with many people at various stages in the
development of a system, including managers, programmers, operators, and users.
He may have to play a different kind of role—persuader, catalyst, confronter, or
imposer—at each stage. :
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explained that the clerks’ not wanting
the new system stood in the way of
company growth, etc. Although the
potential users might have bowed to
this frontal attack, it is unlikely that
they would have been won over.

The analyst could have acted as a
catalyst, helping the employees to

make their own decision about what-

they wanted. But if they hadn’t come
to the same conclusion as management
and the analyst, the problem would
have been still further from solution.

Last, the analyst could have, by pa-
tient and understanding listening, per-
suaded the clerks that the new system
was best for all. And, in this case, he
did. He arranged for the clerks to
spend several hours each playing com-
puter games on terminals similar to
those they would be using, He pointed
out the advantages of the new system
to them, reminding them that they
would be relieved from typing orders
after having handwritten them, that
they would not have to manually check
each item ordered against a master
catalog, and that instant credit infor-
mation on all customers would be
available,

By persuading the clerks that the
new system would not embarrass them
or cause them to lose their jobs, but
would in fact make their jobs easier,
the analyst won new allies. Even
though persuading may have taken
more time and effort than some of the
other methods, it certainly worked to
the advantage of the project in this
case. )

Catalyst
The chief analyst for a large savings

and loan association on the West Coast
heard during a lunch conversation that
his firm was thinking about buying an
automated portfolio selection system,
instead of continuing with the manual
method they had been using. The ana-
lyst made further inquiries in the trust
department, and was asked in turn to
help in the decision process. The new
system was quite expensive. The ana-
lyst did a quick investigation of the
success of the new system in firms
which were using it, and compared
these findings with the traditional
manual portfolio selection success

rates. There appeared to be no clear-

cut advantage to the automated sys-
tem, but several developments in selec-
tion simulation being made in three
schools of business were promising
better automated systems-in the near
future.

Because of his other commitments
and because portfolio selection was
new to him, the analyst did not exhaus-
* tively investigate the question. In meet-
ings with the trust department, he
chose a catalyst role, raising points
which he felt were pertinent and pro-
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viding structure to the conversations.
In his catalyst role he did not come to
the discussions with his own decision
already made. Instead he came as a
facilitator, to help others make a deci-
sion.

Another role the analyst could have
assumed was that of confronter. He
could have made a preliminary judg-
ment about the new system, either for
or against. If the trust department
judgment had polarized on the oppo-
site choice and the analyst had stuck
with his choice, a confrontation would
have been impossible to avoid. It is
unlikely that the best interests of the
company would have been served by
the confronter approach. The portfolio
selection process is based on subtle fac-
tors, not at all evident at a casual look.
It is certainly best to let those most
familiar with portfolio selection make
the choice.

The analyst could have become an
imposer if he had sold his decision to
the trust department decision makers,
and they had made the others in the
trust department follow. But, given the

analyst’s involvement with this project,
this role would have been even less
appropriate.

The softer role of persuader would
not have worked well either. The trust
group was uncertain about what they
wanted to do. They might have been
persuaded to do something, but they
really were the ones who should have
made the decision, not the analyst,
with his built-in limitations.

Confronter
A company which manufactured

custom engine heads and other parts

for vans and four-wheel vehicles
wanted to install a system to keep track
of items it had sold to distributors and -
auto stores. Frequently the company
received requests for products which it
no longer had in stock. The person
wanting such an item could purchase it
from a retail store, if he knew where it
was. One of the founders of the com-
pany, who had a large personal collec-
tion of microcomputers and various
terminals, had determined that the
company should acquire a minicom-

Least Inthe
Severe Analyst's
Change Judgment:

CHANGE PROPOSED

ROLE SELECTION STRATEGY FOR THE SYSTEMS ANALYST
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Fig. 2. The severity of the change is a major factor in determining the analyst's
role. Making the wrong choice may be fatal both to the project and to his career.
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puter for a parts location system. He
had pointed out to his two cofounders
the advantages of such a system and
the prestige of being able to provide a
lacating service to their customers. The
two cofounders, not realizing the pro-
gramming costs for such a system
gave their okay.

An analyst was hired to design the
system. He immediately determined
that such a system would not be in the
best interest of the company. Further,
he knew of an informal, mostly man-
ual, system used by auto dealers for
decades; it could be implemented in-
stead of the proposed minicomputer
system. Reaction time on this older
system was one day for parts in the
same city and two days for parts 500
miles away or less.

The analyst called a meeting to dis-
cuss the proposed system and only the
one founder who wanted the minicom-
puter showed up. The analyst pre-
sented his views, even though he knew
they would conflict with the founder’s

ideas. The two men talked until both

realized that neither was going to
change his views.

 The founder asked the analyst if he
would design such a system, even
though the analyst had recommended
against it. The analyst was convmced
that the company would suffer a finan-
cial loss for at least a year if it bought
the kind of system advocated and con-
tracted the required programming. The
analyst said no, he would not design a
system that was not in the best interest
of the company. The system was never
built.

Although the company management
never fully appreciated the financial
burden it was spared, the founders' did
become more aware of realistic appli-
catlons for computers The analyst was
never used again by that company.
The role of confronter chosen by him
had cost him future contracts with that
company; but given the circumstances,
he must have felt that was the only
way he possibly could have changed
their minds about the system.

Imposer

A service bureau which had en]oyed
considerable success in processing sav-
ings ‘and checking accounts for small
midwestern banks was in serious de-
cline because the banks were acquiring
their own equipment. The future of the
service bureau looked dim. The man-
ager/owner of the business asked an
analyst who worked for hxm part-time
for suggestions.

The analyst made his report the fol-
lowing month, suggesting the bureau

contact physicians, dentists, architects,’

and lawyers, offering to provide book-
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keeping and customer billing-services.
The service bureau was already servic-
ing several such professional people
with custom programs, and the analyst
felt that these could be revised to pro-
vide general programs for a wider
population of users.

‘The bureau’s programming staff was
asked to a meeting with the manager
and the analyst. It became evident that
the three old-line programmer/analysts
were not impressed with the sugges-
tions for a new market, having built up
the banking accounts from a few to
over twenty in the heyday of the bu-
reau. The old staff presented some gen-
eral, off-the-cuff ideas about regaining
the banking accounts, even though
they had been requested by the map-
ager to present some formal proposals.
The manager felt a large measure of
loyalty to his staff, but felt his business
would go under'in six months if new
accounts were not brought in.

A week after the meeting, the man-
ager assigned the analyst to work full-
time to develop the professional service
area. The analyst actively sought the
aid of the old staff, but since they
regarded him as a threat, they not only
did not aid in developing the new pro-
grams, but on several occasions also
caused slowdowns. The analyst took
their ill-will personally and reported
their obstructions to the manager. The
manager in turn called in the staff and

“asked for an explanation.

About this time the manager’s
health failed and he had to place some-
one else in charge of the business. A
computer consultant, a friend of the
manager, was. asked to step in. Faced
with near anarchy, the consultant im-
posed a solution to the problem. The

- analyst was told to work on two of the

four new areas, programs for physician
and' dentist billing and bookkeeping.
The old staff was told to develop the
programs for architects and lawyers.
Displeased with the apparent demo-
tion, the analyst quit. A recent grad-
uate in information systems was hired
to replace him. One of the old staff
resigned also ‘and was not replaced.

. The two remaining programmer/ana-
“lysts covered the two other applica-

tions.

The consultant could have tried
other roles, but it is doubtful that a less
forceful approach would have saved
the company. As painful as the results
of the imposer role are, it is used quite
often in businesses which are in a state
of flux. Employees who are to be relo-
cated, laid off, or fired are rarely asked
tq participate in such decisions about
their future. The boss, acting in the
imposer role, performs these tasks.

Selecting the right role
When does the systems analyst
assume which role? Consider the kinds

of situations he encounters. We’ve al-
ready talked about specific case his-
tories. In Fig. 2 a theoretical frame-
work of role selection strategies is pre-
sented. In general, the roles of per-
suader, catalyst, confronter, and im-
poser range from the mildest to most
severe intervention. So when organiza-
tional conditions are not severe and
people appear to have some tolerance
for change, the persuader and catalyst
roles are appropriate. On the other
hand, when drastic change is required,
it may be necessary to assume con-
fronter or even imposer roles.
Over the life of a project, the analyst
may take on any of the roles. No
matter which role he selects, the goal is
identical: to gain short- and long-term
acceptance for the systems effort with
a minimum of organizational agony.
He can best achieve this goal by de-
Veloping his awareness of change con-
cepts, and insightfully becoming a per-

suader, catalyst, confronter, or im-

poser as the situation demands. %

Dr. Feeney has worked in business
data processing since 1959. He's
had jobs with Univac, General Elec-
tric, and McDonnell Douglas and
roles of programmer, systems ana-
lyst, and instructor. Presently, he
is a faculty member in the San
Diego State Univ. Department of
Information Systems.

As a staff member of the San
Diego State Univ., International
Projects Center for six years, Mrs.
Sladek has been involved in edu-
cational changes in Brazil, Jamaica,
and the 'Eastern Caribbean. She
currently serves as director of
grants and contracts development
for the university's foundation.
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‘Comparing Software DeS|gn

Methodologies

by Lawrence J. Peters and Leonard L. Tripp

Software design has evolved to the stage where methodologies for handling
classes of problems are proliferating. But just how helpful are they?

In progressing from infancy to adult-

hood, a human’s approach to problem
solving shifts dramatically. In infancy,
a challenge such as locomotion is
treated as new and different each time
it is faced. After a while, it is recog-
nized that a certain class of challenges
can be met using the same approach.
Similarly in software we have grown
from treating each new development
effort as unique to recognizing certain
classes can be met by a specific ap-
proach. This type of evolutionary pro-
cess quite evidently has already oc-
curred in other professions such as ar-
chitecture and engineering.

The last ten years in the software
industry have been marked by a pro-
cession of new approaches to software
design problems. The cause of this in-
flux of software design methods is un-
certain. Perhaps it is part of evolution
or it may be due to the increasing
complexity of the problems being ad-
dressed. In any event, the availability
of so many approaches has left many
wondering which—if any-—they
should adopt, which ones fit which
classes of problems.

We've asked ourselves that question.
We've studied several of the more
promising or more popular ap-
proaches. And we think we can pro-
vide at least a partial answer.

Where do I begin? Now that 1 have
begun, how do I measure my progress?
How will 1 know when I am done?
These questions have always tormented
designers. Designers are also vexed by
having to think intuitively, rationally,
and procedurally at the same time dur-
ing a design effort. As the effort pro-
gresses, the emphasis shifts, but all
three modes often are involved simul-
taneously. At the outset, the designer
initiates some idea or “spark” which

sets a design into motion. He has an °

intuitive feel for the solution to the
problem but suspects he may be
wrong. So he scrutinizes his idea and
then documents the conclusions. This
process has been characterized as di-
vergence, transformation, and conver-
gence, in that order. The big problem
is broken down into smaller problems,
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they are solved, and then reassembled
into the solution. Simple isn’t it?

Not so, say those who have at-
tempted to develop non-trivial designs.
Some even conjecture that software
designing is somewhat diabolical. On
examining the process of design, it be-
comes apparent that there is no agree-
ment on how to describe that process
and/ or its products. The following defi-
nition may be a helpful start; at least it
works for several individual methods in
the latest procession: 4 software design
method is a collection of techniques
based upon a concept.

Many forms of this notion are bemg
championed. A representative hst in-
cludes:

o Structured Design

© The Jackson Methodology

o Logical Construction of Programs
© META Stepwise Refinement (MsR)
o Higher Order Software (HOS)

The author of each such software
design method has structured his solu-
tion to address the design issue(s) he

- views as germane. Quite understand-

ably, each holds a different opinion.
Those that advocate “Structured De-
sign” declare that the key to a success-
ful software design is the identification
of the data flow through the system
and the transformation(s) that the in-
put data undergo in the process of
becoming output.

A view held by those who advocate
either the “Jackson Methodology” or
the “Logical Construction of Pro-
grams” (the “Warnier Methodology™)
is that the identification of the inherent
data structure is vital, and the structure
of the data (input and output) can be
used to derive the structure (and some
details) of the program.

Advocates of META Stepwise Refine-
ment (MSR) state that success is as-
sured if the problem is solved several
times, each solution being more de-
tailed and complete than its predeces-
sor.

Last, supporters for Higher Order
Software (Hos) provide a set of axi-
oms which must be used to attain suc-
cess.

In addition to making certain as-

sumptions, each of the representative
methods also prescribes a set of activi-
ties and techniques intended to ensure
successful software design.

Structured design
Structured Design is based on con-

cepts originated by Larry L. Constan-
tine and later published by him while
working - with Ed Yourdon, and by
Glenford J. Myers. (See Bibliography
for exact references.)

The method consists of concepts,
measures, analysis techniques, guide-
lines, rules-of-thumb, notation, and
terminology. Reliance is placed upon
following the flow of data through the
system to formulate program design.
The data flow is depicted through a
special notational scheme which identi-
fies each data transformation, trans-
forming process, and the order of their
occurrence.

The 1nterpretat10n of the system
specification is used to produce the
data flow diagram, the diagram used to
develop the structure chart, the struc-
ture chart to develop the data struc-
ture, and all of the results used to rein-
terpret the system specification. While
the design process is iterative, the or-

_ der of iteration is not rigid.

The process seems deceptively sim-
ple; but when attempts are made to use
it, difficulties are encountered. For ex-
ample, consistently identifying trans-
formations of data is not easy to do. It
is possible to be overly detailed in one
part of the data flow and much less so
in another. No formula is available to
detect this condition.

Also, identifying afferent (incom-
ing) and efferent (outgoing) flow
boundaries plays an important role in
the definition of the modules and their
relationships. However, the boundaries
of the modules can be moved almost
arbitrarily, leading to different system
structures. Again, no formal guide is
provided.

Use of the structured design method
does aid in the rapid definition and
refinement of the data flows. The verifi-
cation of the consistency of one data
flow with its less detailed predecessor is
crucial to this, but how to do the verifi-
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cation is not satisfactorily addressed.
Admittedly, this activity has been ad-
dressed for a‘military command and
control application we learned of, but
the technique used there is not an in-
tegral part of the structured design
method. We find that this method and
particularly its graphics do reveal pre-
viously unknown properties of some
systems, though, such as the genera-
tion of information already contained
elsewhere in the system.

This method turns out to be well
suited to design problems where a well-
defined data flow can be derived from
the problem specifications. We found
that some of the characteristics that
make a data flow “well-defined” are
that input and output are clearly dis-
tinguished from each other, and that
transformations of data are done in
incremental steps—that is, single trans-
formations do not produce major
changes in the character of the data.

Jackson methodology

The Jackson Methodology views
data structure as a driving force to
successful software design. The method
was popularized in England through
the efforts of Michael Jackson, hence
its name, and more recently through
efforts of Infotech Information Ltd.

In this methodology a program is

viewed as the means by which input
data are transformed into output data.
An explicit assumption is that parallel-
ing the structure of the input (data)
and output (report) will ensure a qual-
ity design. One implicit assumption is
that the resulting data structure will

-be compatible with rational program

structure. Other implicit assumptions
include that only serial files will be
involved and that the user of the meth-
od knows how to structure data.
Some claimed characteristics of this
method include:
® ]t is not dependent on an analyst’s
experlence or creativity.
® ]t is based on principles by Wthh
each design step can be verified.

e It is not difficult to learn and use
correctly. (So if given the same
problem, two designers working
independently would arrive at
very nearly the same design.)

® It results in designs which are easy
and practical to implement.

Again, the process seems simple. But

when we attempted to employ this
technique, several difficulties were en-
countered. One was with the support-
ing documentation (Jackson’s book)
which is laden with examples and too
few explanatory notes. We also. en-
countered problems with the practical-
ity of the method and began to ques-
tion its basic premises. To illustrate,
error processing had to be “wedged in”
as erroneous data do not exist in a
structural sense. Also, various file ac-
cessing and manipulation schemes took
their toll. For instance, much data
structuring is dictated by the data base
management system employed. Thus,
whether the data are tree-structured or
not, we still may end up with an unim-
plementable program because there
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Fig. 1. Advocates of Structured Design hold that the flow of
data through a system is the key to program design. The sys-
tem specification is used to produce the data flow diagram, - input data are transformed into output in incremental, easy
the diagram to develop the data structure chart, the chart to
develop the data structure, and all of the pieces to reinterpret

to follow steps.

the system specification.
As might be expected, the methodology works best where
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Fig. 2. The Jackson Methodology assumes that making the
output data structure parallel to the structure of the input
data will lead to a “good” design. (Some of the other method-
ologies share this assumption, too.) Unfortunately, the method

gram quality.

may be practically limited to serial files. Also unfortunately,
there may be no causal link between data structure and pro-

does not appear to be a casual link
between data structure and program
quality; the basic assumption is invalid.

Logical construction
of programs
LCP is a method similar in nature to

Jackson’s design methodology in that it
also assumes data structure is the key
to successful software design. How-
ever, this method is more procedural-

ized in its approach to program design

than the Jackson method. Originated
by Jean-Dominique Warnier in France,
it has become popular outside the
United States. It will now have its
opportunity to become popular with
English-speaking designers as English
translations of the original French text

are now available and the method has.

been incorporated into training offered
by Infotech.

The LcP method is as follows:

1. Identify all input data to the
software and organize in a hier-
archical manner (files, records,
entries, items). The exact for-
mat is not of concern here, but
rather how the various parts of
the input file are related to one
another.

2. Define and note the number of
times each element of the input
file occurs, using variable names
to relate the ratio of occurrences
(such as: one active customer
file, N customer records, each
customer record has four entries:

address, most recent payment,
current balance, new charges).
Do step 1 and step 2 above for
the desired output.

Obtain the details of the pro-
gram by identifying the types of
instructions contained in the de-
sign in a specific order: read in-
structions, preparation and ex-
ecution of branches, calcula-
tions, outputs, and subroutine
calls.

In flowchart-like fashion, depict
the logical sequence of instruc-
tions using “Begin Process,”
“End Process,” “Branch,” and
“Nesting” indicators. .
Number the elements of the log-
ical sequence and cxpand each

nulla
dodec

Fig. 3. The “Logical Construction of Programs” has become
more popular outside of the U.S. than within its borders, pos-
sibly due to the lack of good English language documentation.
The method again involves structuring the input and output

atus piena sit;
ariender lupta

data, using its own graphic conventions (Warnier diagrams),
but adds a set of sequencing procedures and instruction types
to translate the logical arrangement into pseudocode.
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through the instructions identi-
fied in Step 4. (There exist sev-
eral other guidelines regarding
how data structure conflicts are
involved, but they are not perti-
nent to our discussion. )

Many of the difficulties associated
with the use of this method are similar
to those encountered in using the Jack-
son Methodology. For instance, some
problems force us to contrive a hier-
archical data structure where none was
previously apparent. Also, this method
is somewhat misnamed in that it deals
with program design issues and not

construction issues (such as packaging,

run environment, file access methods,
etc.). Although for a problem with a
readily apparent hierarchical data

structure we get to a pseudocode state- "

-ment of the program very rapidly,
closer inspection often reveals that the
resulting program is not what we
would have chosen.

This method appears to be well
suited to problems involving one mod-
ule or only a few modules, and where
the data are tree-structured. The latter
leaves it susceptible to the same kind of
problems as the Jackson Methodology.

Meta stepwise refinement

MSR is based on the premise that the
more times you do something, the bet-
ter the final results. It allows the de-
signer to assume a simple solution to a
problem and gradually build in more
and more detail until the complete,
detailed solution is derived. Several re-
finements, all at the same level of de-
tail, are conjured up by the designer
each time additional detail is desired.
The “best” of these is selected, more
detailed versions proposed, the best of
these selected, and so on. Only the best
solution is refined at each level of de-
tail. Specific attributes of this method
include: ' '

1. It requires an exact, fixed prob-

lem definition.
2, It is programming language in-
dependent in early stages.
3. Design is by levels.
4. Details are postponed to lower

levels.

5. Correctness is ensured at each
level.

6. The design is successively re-
fined.

MsrR was authored by Henry Led-
gard and later given this name by Ben
Schneiderman. It is a synergism of
Mill’s top-down notions, Wirth’s step-
wise refinement, and Dijkstra’s level
structuring. It produces a level-struc-
tured, tree-structured program, .

It is well known that by proper pro-
gram organization it is possible to sep-
arate functionally independent levels
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TREE-STRUCTURED PROGRAM

Fig. 4a. In.a tree-structured program, the “root” module contains an outline or
general image of the program, while the lower levels contain increased amounts
of implementation detail.

LEVEL-STRUCTURED PROGRAM

LEVEL 0
'—-;V—;_““—“——_

___________ / |

LEveLz | f | ]
""7;'_‘“*;—-‘—\';——7[’"'——/-” __________ -
‘LEVVYEVL 3 i T I

Fig. 4b. The basic rule of organization in a level-structured program is that mod-
ules at one specific level invoke only modules at the next lower level and never
the reverse. )

META STEPWISE REFINEMENT

Level Solution
number - identification

*.Denotes the best
solution at that level

Fig. 5. In using Meta Stepwise Refinement, the designer starts with a simple,
general solution and builds in increasing amounts of detail at lower levels in the
design. MSR requires that the designer actually deveiop several potential solu-
tions at each level, discarding all but the best of these. It may take a special kind
of person to do this.
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METHOD Requirements Analysis and Specification Design Implementation
Probjem Value System Systems Architecture Data Module de X
Definition Design Analysis Design Design Design Construction Testing

STRUCTURED

DESIGN 1 2 2

THE JACKSON

METHODOLOGY 1-2 2 1 1

LOGICAL

CONSTRUCTION

OF PROGRAMS 2 1 1

META-

STEPWISE

REFINEMENT 2 1 1

HIGHER

ORDER :

SOFTWARE 2 3 1 1

1 =addressed directly

or layers in programs (as is illustrated
in Figs. 4a and 4b). The higher levels
reflect the problem statement while
the lower ones have increasing amounts
of implementation detail. The basic
rule is that modules at a specific level
invoke only modules at the next lower
level, and never the reverse. This is how
MSR works.

Although the method’s theory
sounds good, the practice leaves a lot
to be desired. For example, in real life,
non-trivial problems undergo constant
reinterpretation, reevaluation, and
modification., They are not stable. If

‘they were, this method would not be

needed. Since the solution at any one
level depends on prior (higher) levels,
and since any change in the problem
statement affects prior levels, our abil-
ity to produce a solution at any level is
undermined until the changes are made.

One approach is to refuse changes
until the design is complete. This re-
suits in the solution and the require-
ments being unsynchronized. The pro-
duction of multiple solutions is another
difficulty. Coming up with fundamen-
tally different solutions to a problem is
not a likely occurrence for an individ-

2 =covered but no substantive guidelines offered

ual. Also, how to decide which solu-
tion is “best” is not addressed by this
method.

Due to the number of times the
problem is going to be solved, this ap-
proach works best on small problems,
perhaps those involving only a single
module. It is particularly useful where
the problem specifications are fixed
and an elegant solution is required, as
in developing an executive for an oper-
ating system.

Higher order software
Hos initially was developed and pro-
moted by Margaret Hamilton and Say-
dean Zeldin while working on Nasa
projects at Mit. The method was in-
vented in response to the need for a
formal means of defining reliable, large
scale, multiprogrammed, multiproces-
sor systems. Its basic elements include:
1. aset of formal laws
2. a specification language '
3. an automated analysis of the sys-
tem interfaces
4. layers of system architecture pro-
duced from the analyzer output
S. transparent hardware
This design method is based on axioms

PROBLEM
STATEMENT

META-
LANGUAGE

Y

AXIOMATIC
CONSISTENCY

HIGHER ORDER SOFTWARE DESIGN

DESIGN '
ANALYZER '————j

ARCHITECTURAL
AYERS

STRUCTURING
EXECUTIVE
ANALYZER

the data base very well.,

Fig. 6. Higher Order Software Design involves the use of a set of axioms to ex-
plicitly define the hierarchy of software control. It has been used with analyzer
programs which check the design solution as expressed in HOS’ own metalanguage.
Developed for large scale NASA projects, the methodology may. be well suited for
such things as operating system design, but it does not address the structure of

3 =supported by automated processor(s)
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blank =does not cover

which explicitly define a hierarchy of

software control, wherein control is a

formally specified effect of one soft-

ware object on another:

Axiom 1: A given module controls the
invocation of the set of valid func-
tions on its immediate, and only its
immediate, lower level.

Axiom 2: A given module is responsi-
ble for elements of only its own out-
put space.

Axiom 3: A given module controls the
access rights to each set of variables
whose values define the elements of
the output space for each immediate,
and only each immediate, lower
level function.

Axiom 4: A given module controls the
access rights to each set of variables
whose values define the elements of
the input space for each immediate,
and only each immediate, lower lev-
el function.

" Axiom 5: A given module can reject

invalid elements of its own, and only

its own, input set.

Axiom 6: A given module controls the -
ordering of each tree for the imme-
diate, and only the immediate, lower
levels. '

In practice, HOs has been used with
an automated analyzer program which
checks the solution design as expressed
in HOS’ own metalanguage. The need
for the analyzer is not inherent in the
methodology, however, and in fact we
used pseudocode in examining the
method since the analyzer was not
available to us.

Our evaluation is that Hos is an asset
in applications where the accuracy and
particularly auditability of the algo-
rithm are the primary concerns, appli-
cations such as scientific problems and
detailed financial computations.

Our exposure to this methodology is
limited, due in part to its very nature,
its scale. We did use it enough to find
some of its characteristics, however.
For example, one objective of HOs
seems to be to ensure correctness and
consistency by interface definition and
attention to detail. It was this emphasis
on the details of system execution
which first focused our attention on a
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METHOD ATTRIBUTE
Compatibility
. Known With Other Evaluation
Specialized Defined Training Tutorial Requirements Experience Techniques/  Area of (Quality)
Graphics Procedure(s) Support Documents Traceability ase Schemes Application Criteria
STRUCTURED use structure an iterative frame- two courses book by Yourdon designer's .upto5years ~ usable with any systems whose a well-defined
DESIGN charts for system  work which guides offered by & Constantine; responsibility  experience module design  data flow can be set of design
architecture the solution Yourdon, Inc. book by within firms like strategy communicated  heuristics
development G. J. Myers IBM & Hughes graphically
THE JACKSON tree-like charts loosely defined two-week course book by Jackson designer’s early versions  usable with business & other verify compliance
METHODOLOGY  for data structures guidelines to offered through (challenge to responsibility available since  other data systems with with basic
address various Infotech read) presented 1972 with structuring well-understood assumptions
problems via examples emphasis on methods data structure(s)
business
application
LOGICAL use Warnier chart well-defined set of incorporated in  book by J.-D. designer’s extensive use procedural business & other verify compliance
CONSTRUCTION  for data structure procedures at all  a course offered Warnier responsibility throughout nature would systems with with basic
OF PROGRAMS evels of detail by Infotech Europe & other limit compati-  well-understood "assumptions
foreign countries bility data structure(s)
META-STEPWISE use a tree diagram high-level guide- ' no formal book by H. F. designer's primarily limited would benefit  applications with no specific
REFINEMENT for program lines for the offerings Ledgard responsibility to theoretical from design well-understood, guidelines
structure basic steps developments  evaluation stable require-
criteria ments
HIGHER ORDER structured flow-  mostly theoretical by arrangement no formal text, - potentially proposed would benefit  applications primarily
SOFTWARE charts for control  discussion(s) with  with Higher several papers  available application on  from design with high automated
g structure limited operational Order Software in journals through an NASA Space guidelines reliability analysis of
details analyzer Shuttle program requirements design

fraction of the software design prob-
lem: we found that the issue of data
base design was, at best, addressed im-
plicitly, with the structure of the code
appearing to be the primary problem
Our experience with large systems has
taught us that the design of code and
data base must be synchronous.

Now what do we know?
Now that we’ve gone through all

the experimentation, what have we
learned? '

The preceding remarks are based on
our experiences and reflect personal
biases, but four observations should be
apparent by now. The first is that no
single method exists which would be an
asset -in every design problem. That’s -
no surprise. The second observation is
that the assumptions made by each
method are just that—things taken for
granted and not provable. The third.is
that methods can only contribute so
much to the design effort. Designers
produce designs, methods do not. A de-
sign problem, although well suited to
a particular technique, will always
have some quirk which makes it
unique. Software design methods mere-
ly assist in solving routine aspects of a
problem. Using a methodology only
reveals the critical issues in a design
effort and gives us more time to ad-
dress them.

The final observation is that de51gn-
ing is problem solving—a fundamen-
tal, personal issue. To many, design
methods are something of an affront
and are resisted if imposed. Adoption
of a method or methods requires a
behavioral change, an alteration in how
problems (of a certain class) are solved.
And accomplishing the desired behav-
ioral change can be a very difficult
undertaking.

Methods are important but their
successful application occurs only in
supportive environments, Specifically,
the necessary management elements
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(planning, scheduling, control systems,
etc.) must all be present and effective.
The larger the system, the more impor-
tant these “non-technical” factors. The
balance between methods and environ-
ments is a delicate one. The merging of
these may very well be the next evolu-
tionary step. &
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Advertisement

Notes and observations from IBM that may prove of interest to data processing professionals

~ MVS Puts Rainier Bank
Online Fast

Rainier Bank's dramatic new 40-story headquartérs building in Seattle, Washington,
rises within sight of its namesake: 14,408-foot Mt. Rainier.

“We did an ‘initial program load’ of
MVS one day and never looked back.
Everything was absolutely smooth and
problem-free.”

William Anderson, manager of sys-
tem research and technical support for
Rainier Bank, Seattle, is describing the
bank’s recent adoption of Multiple Vir-
tual Storage (MVS) for its two System/
370 Model 158s. MVS is IBM’s operating
system for large computers and mul-
tiple-processor installations.

“Now we run the two machines as a
Multiprocessor (MP) system, and we
move more than a thousand jobs a day

~ through the data center, meeting our

schedules consistently. One operator
runs the whole system, and machine
productivity has increased greatly since
we let MVS dispatch the jobs to balance
the workload. To meet a deadline, MVS
can dynamically apply all the power of
the dual system to a single job.”

“Since we introduced MVS,” notes
Frederick S. Haines, senior vice presi-
dent and manager of information sys-
tems, “we’'ve been able to add many
major applications on these machines.
Our performance monitors show consis-
tent improvement under MVS. System
utilization has increased and continues
to increase, thanks in equal part to MVS
and to the talents of our system pro-
grammers. Processing times for produc-
tion programs are diminishing, system
idle time is diminishing, and jobs per
hour are increasing. And the improved
performance has let us accommodate
more activity without increasing the
total data processing resource.”

Among the new applications are on-
line teller transactions. “The first branch
went online three months after MVS
came up,” Haines says, “and we’ve been
on schedule ever since.”

“We are processing over 100,000
transactions a day now,” Anderson adds.
“We expect that to rise to 120,000 when
all the branches are online.

“The error recovery facilities of MVS
have been superb,” he continues. “It has
been very easy to bring the system back
up—almost like following a cookbook.

“Now we support online program
development under Time Sharing Op-
tion (TSO) as well as online transactions.
MVS and MP allow us to distribute the
power of the 158 to the hands of the
people who can make use of it.”
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TWA Computes $24 MllllonYearly Fuel Saving

An IBM computer is helping Trans
World Airlines conserve more than 70
million gallons of precious fuel a year. At
current prices this means a yearly saving
of $24 million. Key to achieving this are
an online flight planning system-and a
preferential fuelmg,,.,- _
program. i

With online ﬂlght
planning, information
on aircraft performance
and routes is stored in
the computer. The sys-
tem analyzes payload,
fuel requirements, allow-
able takeoff weight, flight
time, weather and up to
five different altitudes. The
system then displays fuel
consumption, flight time
and operating cost for every
possible route/altitude com-
bination. The system also de-
termines power settings for

climb, cruise and descent.

A dispatcher reviews the alternatives
and recommends the optimum least-cost
route and altitude to the flight captain.
The flight plan can be revised at the last
minute should the weather or other con-
ditions change.

“Manually calculating the best flight
plan once took hours,” says Roger R.
Fischer, staff vice president, appli-

cation development and mainte-
» nance for Trans World Airlines.
e Our System/370 Model 168,
. located in Kansas City, does
. it in seconds, with accu-

. racy unobtainable any
v other way. And we

plot over 1,500 flight plans a day for
TWAS worldwide operations.”
Preferential fueling helps TWA allow
for wide variations in fuel costs at dif-
ferent points. The program helps TWA
find the least-cost location to take on fuel
along the route. Even though it takes
fuel to carry fuel, the computer will show
if it pays to carry enough to avoid refuel-
ing at stops where costs are high.
“We’ve adopted other economy
measures, such as flying at higher al-
titudes, flying slightly slower and taxiing
on fewer engines,” Fischer points out.
“But the computer has been a big factor
in our economy drive. With fuel bills
running over $380 million a year, both
the dollars and the precious fuel saved
have been vital to us.”
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Distributing DP Resources Improves User Service

In the organization of DP resources
called “distributed processing,” the main
or “host” computer is supplemented by
smaller machines in selected user loca-
tions. Capable both of stand-alone oper-
ation and of terminal-like communica-
tion with the host, these units bring
computing capability to the end user,
simplifying the system while increasing
its responsiveness, flexibility, reliability
and availability.

The IBM 3790 Com-
munication System

System/370.

inal support material are stored locally
and need not be transmitted from the
host, system response time and the vol-
ume of communication are reduced.
Only information actually required by
the host, such as transaction summaries,
are transferred to it. Line costs are re-
duced, and the total cost of system
hardware will increase little, if at all.
System reliability may also be im-
proved. When the host computer is un-
available, the local proc-
essor can continue re-

extends distributed proc-
essing by preserving the
benefits of the large-scale
computer and protects in-
vestments in existing pro-
grams. Local processors

3791 :
. Processor

3791
- Processor.

sponding to requests for
service, storing transac-
" tion data until the host is
ready to receive it. If a
single local processor is
unavailable, the impact is

have access to the central

limited. )
The 3791 Controller

data base, and the full
power of the large com-
puter remains .available

brings transaction-
oriented processing to

when required. 3790 dis-
tributed processors can be
programmed from the
host computer, maintaining central con-
.trol over program standards and quality
and over the integrity of data. The DP
staff can remain centralized, assuring ef-
ficient use of personnel and a high
caliber of professionalism.

In 3790 distributed processing, local
transactions are completed in the local
processor, which stores the required
data and application programs. Since
screen display formats and other term-

Terminals

3791
~Processor

Terminals

Terminals

remote sites, with each
controller supporting one
or a cluster of online ter-
minals such as the 3277 Display Station.

IBM offers distributed processing in
many other forms, which place stand-
alone or communications-oriented
capability at remote sites, from a pro-
grammable 3770 Data Communication
System to System/370 installations or-
ganized as satellite processors.

Distributing some of the DP re-
source outward can improve user service
at little or no increase in cost.
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LLOF Manages Rapid Changes with DL /1

“Our product now is technically
more sophisticated and highly indi-
vidualized, requiring many more stages
of production. The part number count
has zoomed from 400 to 8,000 and we're
adding 200 new items a year.”

The product is automotive glass. The
speaker is Robert Whittington, execu-
tive director of management information
systems for Libbey-Owens-Ford. He is
describing why LOF turned to Data
Language/l (DL/1) for data base man-
agement on its IBM System/370 Model
158 at Toledo, Ohio. To control a network
of IBM 3277 Display Stations, which
handle online transactions from the fac-
tory floor and throughout the plant,
LOF uses the Customer Information
Control System/Virtual Storage
(CICS/VS).

“We're constantly called upon for
more variations of the product,” Whit-
tington notes, “such as embedded an-
tennas or defrosting elements, tinted
glass, edge bands and etched designs. In
addition, production and delivery must
be precise because our customers don’t
carry inventory. We ship directly to their
assembly plants and must accept order
changes up to the last minute.

“All this means constant rework of
our Production Information System,”
Whittington adds. “Before we had DL/,
a little thing like changing from seven- to
eight-digit part numbers would require
extensive reprogramming. Because
DL/1 protects the program from any
changes in data structure, we have com-
plete device and data independence.
Now we can direct the computer to track
an entire new sequence of production
stages simply by making an entry in our
‘DL/1 data base. And the creation of data
entry editing routines to catch errors is
simplified.

, “Through inquiry into the DL/1 data

base, management and production con-
trol people can obtain a better picture of
what’s happening on the plant floor. The
scheduling department can spot poten-
tial trouble before production is seri-

ously affected and we consistently

$3 3

i

This heat-treating machine, called an autoclave, bonds auto windshield laminations.
DL/1 helps Libbey-Owens-Ford control production to meet demand for a
Sast-growing list of part numbers. '

achieve better schedule compliance.
Now we handle increased product com-
plexity and volume without adding
people to the scheduling department.
“We can readily apply the data base

developed under DL/1 to such manage-
ment functions as budgeting, cost con-
trol, and financial planning. But most
important, we do more than cope with
changes. We're able to manage them.”

- Three software products available

processing systems:

1. Virtual Storage Personal Com-
puting (VSPC) permits problem-
solvers at terminals to interact with the

2. Generalized Information Sys-
tem (GIS) provides facilities for creat-
ing and maintaining formatted files and
for extracting data from them, particu-
larly where information needs are

Interactive and Data Management Aids

from IBM extend the power of data

computer in user-oriented languages. -

spontaneous and varying.

3. DB/DC Data Dictionary sup-
ports data-base management, aiding
the consistent and non-redundant
definition of data and the establish-
ment and administration of data
standards.

For more information on these and
other IBM software products, contact
your local IBM branch office or write to
the Editor of DP Dialogue at the ad-
dress on the right.

DP Dialogue is designed to provide you
with useful information about data proc-
essing applications, concepts and tech-
niques. For more information about IBM
products or services, contact your local
IBM branch office, or write Editor, DP
Dialogue, IBM Data Processing Division,
White Plains, N.Y. 10604.

Data Processing Division
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' FPS Innovations for your
Scientific Processmg Svstems

The key to unequa]led systems solutions for scientific process-
ing is available from FPS for users of large computers such as
IBM 360/370 and Univac 1100 Series.

FPS offers users of large computers the technical innova-
tions, applications development, and systems support in Array
Processors that have created a worldwide reputation for this
emerging company.

Hundreds of FPS Array Processors are in use today. We
invite you to investigate the company, the product line, that
- has had such impact on technology.

You can share in the benefits of FPS involvement in nuclear
core phenomena, vibrational and structural analysis,
weather modeling, hydrodynamic modeling, power flow
51mulatlons, and more.

SYSTEM FEATURES

¢« FORTRAN level user interface to the array processor

* System software interface to the operating system

* Hardware interfaces to the CPU via an 1/8 channel
APPLICATION SOFTWARE

* Scientific algorithms

¢ .200-function general-purpose Math lerary

¢ Higher level program to link several algonthms together

Less than $97k buys you a fully operational AP-190L

~ Array Processor System interfaced to your large computer

system.
Contact Floatmg Point Systems dlrectly, or usethe
coupon below. " -

The Age Of Array Processmg Is Here.. .and FPSIs The Array Processor Company

FLOATING POINT
SYSTEMS, INC

CALL TOLL FREE 800-547-1445
PO. Box 23489, Portland, OR 97223 (503) 641-315],

TLX: 360470 FLOATPOINT PTL

In Europe & UK: Floating Point Systems, SA Ltd.

7 Rue du Marche, 1204 Geneve, Switzerland 022-280453,
TLX: (845) 28870 FPSE CH
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O I have an immediate need. Please have a techmcal SRR I
consultant contact me.
O Please send me an FPS Array Processor brochure.

1/727

Name_ Title

Company. Phone %

Address . ot |

City. State Zip g |

My Computer System is My application is 5
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Structured Analysis
for Data Base Design

by Thomas R. Finneran and J. Shirley Henry

To‘p-down design will work for data bases as well as it does for programs
if the analysis is done by function rather than by department.

The data base approach to information
processing has gained considerable ac-
ceptance within the data processing
community. The concept of controll-
ing data as an organizational resource,
while easing many of the problems of
traditional data management, has
made the data base idea appealing to
managers and technicians alike. Fur-
ther, existing data base management

systems allow previously unmanage- -

able volumes of related data to be
maintained and accessed under control
of standardized software.

What is sometimes missed, however,
is that the decision to adopt the data
base philosophy should lead to other
changes too, especially changes in sys-
tems design philosophy—a new way of
organizing data, new design methods,
and a different type of interaction be-
tween the designer and the user of the
system. Rather than tying data to spe-
cific report output as he once may

have done, the designer now must

analyze the user’s business functions,
identifying not only the data needed to
solve the user’s present problems, but
also that which will be necessary to
solve future problems.

How is he to do it? A structured
design approach using functional anal-
ysis offers what may be the only sys-
tematic and organized method of de-
veloping the data base design. This ap-
proach is becoming widely accepted as
a technique for designing application
programs, and also can be used in de-
signing the data base itself.

But to apply that method, the busi-
ness functions of the organization must
be analyzed, not the organizational as-
pects of the business.

If the designer begins to look at the
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activities of the business from an or-
ganizational view, he will soon find
that while tracing the operations and
information flow, he becomes lost in a
maze of sidetracks. This happens be-
cause a department or section within a
department is concerned with only
those operations on particular data, in-
formation, or documents for which it
is responsible. In addition, one depart-
ment may handle several unrelated op-
erations; it may not logically fit into
any one particular operation.

On the other hand, if the designer
divides the “big picture” into business
functions, rather than organizational
enlities, he can logically segment the
organization, avoiding the problems in-
herent in a departmental analysis. This
functional approach also gives a fresh
overview of the total business and
points out possible areas of omission or
duplication of activity.

There’s another bad route to avoid
as much as the organizational one.

If the designer begins by examining
the individual activities of a major area
of a company, the time required to
complete the analysis will be increased
because of the difficulty of staying on a
direct path to the logical conclusion of
the study. It is much like trying to
study the size, shape, and color of an
individual piece of a jigsaw puzzle: the
designer cannot place this. piece (or
activity) into its proper perspective be-
cause of the multitude of other pieces
(or activities) surrounding it. Instead,
the analyst must find a way to classify
this activity as part of a logical group
called a function.

However, the steps of functional
analysis can be applied to a business
system only when the analyst under-

stands what makes up a business func-
tion.

All businesses are composed of ac-
tivities. These activities may be simple
or complex, large or small, continuous
or cyclic in nature, depending upon the
nature of the business. They may be
performed by a computer or a drill
press, a staff of people or an individual
at a desk. However they are performed,
they are the bases of the company’s
operation.

By studying these basic functions of
a business, the designer can classify
business activities by logical groups,
thus placing the individual activities
into sequence and giving order to the’
complete business analysis.

Building a paper tree

In doing such a functional analysis,
the designer will find that a top-down
approach is most logical and less apt to
lead to blank walls and confusion. The
analyst also will find that a graphical
approach will lead to a clear, concise
understanding of the functions, their
relationships, and ultimately, their in-
formation requirements.

Applying a top-down graphics ap-
proach naturally leads to a functional
analysis chart with a tree-like struc-
ture. One good way to do this is to
make each chart element or box con-
tain the name of a function repre-
sented by an action verb and an object.
(For example, a box might contain a
name, “Develop Market Forecast.”)
The top box of the hierarchy (tree)
chart thus can constitute a description
of the entire function performed by the
business function being analyzed. Each
level below the top box represents de-
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Not just the first 24 MB

disk drive

—but every inch a champion.

Leading the field in the stretch to 24 MB disk’
storage: Pertec’s D3400 Series. The first car-
tridge disk drives to double traditional 3-12 MB
capacities. .. without handicapping OEMs.

Meaning: we're not about to boost your data
payload by burdening you with expensive
penalties—in hard currency, or harder work.

Like controller redesign. Like interface snafu’s.’
Like requiring special pre-recorded media.
No way.

Familiar technology. D3400 drives fit neatly
into Pertec’s most advanced disk product line,
D3000—as members of a fast-access family
you've been living with right along. And com-
pletely interface compatible with standard indus-
try configurations. Ours and other manufacturers.

One unit: four platters. Available in front
or top load models, D3400 expands to 24 MB
through 3 fixed and 1 standard media-inter-
changeable cartridges. All with independent
write protection. ,

Easy installation and maintenance. This
24 MB disk drive looks just like any 3-12 MB
unit: same size, same rack space. And the same
exclusive Pertec hinge-mounting of PCBAs—
simplifies access to the electronics, reducing oper-

ational and service costs.

Champs in reliability. Each D3400 cartridge .
disk drive has to meet the same tough criteria—
in production and on-line —that protects every
Pertec product, and every OEM investment.

In short, we're producing a bigger storage appe-
tite, but assuring you the same pre-tested, high
performance, field-proven drives that have made
Pertec the odds-on favorite with OEMs for years.

No-compromise service. One out of five
people in Pertec Computer Corporation is a
full-time contributor to the most comprehensive
OEM-support organization in the field today.

Sales service that expands and cost-optimizes
your configuration options: we’ll help you target
in on the D3000 system that precisely meets
your specs—pick from 3 MB to 24 MB on'
cartridge disk. And the same support goes for
our fixed and flexible disk drives—just ask.

Field service facilities are strategically
located throughout the world. Trouble-shooting
is as close as our toll-free 800 line —open for
business around the clock.

And it’s that kind of commitment that ranks
us today as the world’s largest independent
manufacturer of peripheral equipment.

[J Please rush full information on Pertec’s 24 MB cartridge disk drives.
| [ Send pricing information based on RFQ below, without obligation or cost. '
| Request for Quote I
I Platter Bit Send |
Cartridge Capacity  Configu- Density Speed Model Quantity Date Specs
I Type (Megabytes) ration (bpi) (rpm) Number  Required Wanted - Only I
| 5440 1500 D3461 |
I Top Load 24.0 QUAD 2200 2400 D3462 |
| 2315 1500 D3481 |
Front Load  24.0 QUAD 2200 2400 D3482
I I
I Name. I
I Title. Phone. Ext l
l Please attach coupon/RFQ to company letterhead and return to Pertec, 9600 Irondale Avenue, I
| Chatsworth, CA 91311. ) I
l For immediate requirements, call your nearest Pertec regional sales office: Los Angeles l
(213) 996-1333. Ann Arbor, Michigan (313) 668-7980. Hudson, New Hampshire
| (603) 883-2100. England (Reading) 582115. |
L e e e e e o -

== PERTEC

a division of Pertec Computer Corporation
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 prepare letter—perfect

Fmally. “

aword processing system
that does thmgs your way

Our new word processrng
system—ForeWord™ —grves
~you the flexibility you need |
- to fit today's advanced
- technology to your work
-environment..
busmess can afford. -

- 'More than an automated
typewriter

ForeWord is a shared logrc -
system that uses a Four-Phase
- computer with up to 16 vrdeo

 display stations and 16

printers to help your staff

~cortespondence in
a fractron of the

.ata prrce your

- reorganized..

, \tlme once requrred Elther

" in a central location. Or in
individual offices. Or both wrth :
. the same system :

: Ideal for manuals .
and proposals

~ ForeWord can also be used for .
-~ direct composition, editing,

and final typing of the large

 documents that once tiedup
_your staff for days. Paragraphs
can be retrieved from local
~storage and updated, chapters
.all at computer.

speed And all whlle other

operators are performmg therr &
_ independent tasks. ;

: Natronw;de s_upport o
 ForeWord uses the same:
. proven hardware as our
~ distributed processmg ‘
- systems, and isbackedby
. thesame network ofex-
. perrenced service personnel

in strategic locations

‘ ;ythroughout the country‘ ‘

* For more. information, call
- your local Fo‘ur-Phe‘se office

II/ Four-Phase Systems

10700 North DeAnza Blvd., Cupertino, CA 95014

TM—Trademark of Four-Phase Systems, Inc.

CIRCLE 42 ON READER CARD .




DATA BASE

compositions of that function into sub-
functions.

The structured design approach us-
ing functional analysis, then, is a tech-
nique for generating such a tree depict-
ing the information requirements of
the business function under study.

In determining the top box of the
hierarchy, the designer should encom-
pass as broad a base of subfunctions as
possible. This is because the data base
should be designed to satisfy more than
one application system. ‘Also, the con-
tent of the top box, and of all the
entities below it in the functional tree,
should be defined in concert with the
user department. As is implied by the
top-down representation of informa-
tion in this scheme, the interview with
data gathering processes also should
proceed from functionally higher level

individuals to lower. The analyst will.

ask the interviewee three fundamental
questions: (1) What are the objectives
_of your job? (2) How do you accom-
plish these objectives? (3) What infor-
mation do you need in order to solve
problems, make decisions, or develop
plans for meeting your objectives?
As an example, assume that the op-
erating vice president of a distribution-
oriented company has been given the

task of increasing the profit margins of

- INCREASE
PROFITS

 DECREASE
ADMINISTRATIVE
 OVERHEAD

by a box with an action verb and object.

Fig. 1. The general format of the funcﬁonal analysis tree calls for a top-down
ordering of business functions, subfunctions, or goals, each of ‘which is identified

her organization. She decides to per-
form the functions indicated in Fig. 1.

Our v.p. will find that the intermedi-
ate functions within the hierarchy (just
below those in Fig. 1) tend toward.one
of two forms. The first has to do with
an activity that is solely the concern of
a single organizational entity. In our
distribution example, it is likely that a
single department or individual would

reorder stock when the inventory level

on a given item fell below some point.

The second type of intermediate
function is any which occurs many
times in our functional tree. These ob-

jectives or tasks may be the common

objective of many entities within the

organization, and as such also may be
candidates for consolidation at a high-
er level in the hierarchy. They may
reflect informal objectives within the
organization, and should be reviewed
by the analyst in that light.

As the analysis continues, each
function or task defined will spawn
supportive tasks, until the steps to
reach the top box objective all have
been defined. The leaves of the fully
defined functional tree will consist of
elementary level functions which re-
quire no supporting activity. Then
from each of the elementary functions
a list of information elements needed
to perform them can be determined by

" INCREASE
PROFITS

INCREASE

Fig. 2. As the tree branches out, the interrelations of func-
tions and sub-functions quickly become apparent, as illustrated

FILL
ORDERS
QUICKLY

UBTREE

DECREASE
BACKORDER
LEVEL

EXPEDITE
DELIVERY

by Subtrees A and B. Performing those operations will shorten
the AR cycle and improve customer satisfaction.
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DATA BASE

the user and the analysts.

Fig. 2 depicts a partial functional
tree for the Increase Profit objective.
Say that the v.p. delegates part of her
task of increasing profits to the con-
troller. Fig. 2 indicates the subfunctions
that the controller sees as necessary to
achieve his objectives.

The interrelated nature of informa-
tion and objectives within an organiza-
tion is exemplified by Subtree A and
Subtree B. The controller determines
that to Fill Orders Quickly, Decrease
Backorder Level, and Expedite Deliv-
ery of Merchandise will serve the dual
functions of Shortening the Accounts
Receivable Cycle as well as Improving
Customer Satisfaction. In instances
such as these, the subtrees associated
with the objective sets will be the same,
even though the functions they serve
are diverse. This illustration also points
out that such common goals need not

“occur on the same level of the func-
tional tree.

At this point in the development of
our functional tree it becomes neces-
sary to introduce a data processing
analyst into our data gathering process.

As the business requirements analysis
process moves toward more fundamen-
tal tasks, the-intermediate levels of the
functional tree will begin to define
data processing objectives.

For example, if we define an opera-
tional and data processing strategy to
accomplish our Fill Orders Quickly ob-
jective in Subtrees A and B in Fig. 2,
the result might be the lower level sub-
tree described in Fig. 3. During this
stage of analysis, the conventional sys-
tems task of balancing business require-
ments against the technological feasi-
bility of various systems solutions will
occur.

In Fig. 3, the information element
lists are shown below the elementary
functions. The Fill Orders Quickly sub-
tree has been fully defined, and the
data element lists required to fully sup-
port this function have been dia-
grammed. The full tree similarly will
have every function resolved to the
elementary function level, and each
elementary function will have a list of
supportive information elements.

Benefits of putting it on paper
Diagramming the information re-
quirements in this fashion has a num-
ber of benefits: '
1. At some point in the interview

_process, a point will be reached in each
subtree where a single person or group
will be concerned with all lower level
functions and their data elements lists.
The analyst will talk to the specific in-
dividuals who are manipulating and/ or
generating the data required to support
higher level functions. The analyst, in
short, will be led to the right people.

2. When an information element ap-
pears in a list, it must be either re-
trieved from a file, be entered by the
user who is performing the elementary
function, or be computed from ele-
ments which have been made available
through retrieval or data entry. Infor-
mation elements- that are computed
normally will have their computation
described in the functional hierarchy
as an elementary function. The data
elements from which the computed
element is derived will support the ele-
mentary function as part of the data
element list. In this way all necessary
elements are likely to be defined.

3. The top-down diagrammatic ap-
proach will allow the analyst to keep
the overall objectives of the entity firm-
ly in mind throughout the data gather-
ing phase. It will also allow the subor-
dinate individuals within the organiza-
tion to see where their efforts contrib-
ute to the overall goals of the group.

FILL
ORDERS
QUICKLY
_CAPTURE HODUGE " : LoBILL
CAPTUR - PRODUCE - RELIEVE CUSTOMER
ORDER DATA ‘ACKNOW- INVENTORY CUAT
AT SOURCE - i L
S LEDgEMENT L “SHIPMENT
CAPTURE
VERIFY AND ENTER }} GET ORDER||
CUSTOMER || (=R en || ORODER HEADER || 1Tt bATA TPRODUCE ga&gﬂ% PREPARE
~ CREDIT INFORMA. || ITEM DATA DATA PICK'LIST PAPERS INVOICE
: . TION
Customer ID
Customer CgstomerlD tem D Cust . Customer ID
ustomer em ustomer Customel
CustomerID | Name Item D Name Item ID Item 1D ltem Descr. | Customer ftem D Nama " Item ID
Customer Sold to Item Descr. “Sold To ltem Descr. | lemDescr. | rqerqy Name itemDescr. | .. 2M€ | item Descr.
Name Address Order Qty. Order Qty. Order Qty. ; M . Order Qty. Soid To Order Qty.
) “ " : Address h Ship Date Sold To . Add €
Credit Ship to’ Price Pitenbind Price Ship Ware- ; Ship Qty. ress Ship Qty.
R ! Ship To K Ship Ware- Address . “Ship To” :
Rating Address Ship From Discount house u 0 Weight pio- Price
Address > house Ship To Add
Credit Shipinstruct. | warehouse A Location " Freight eSS . | Discount
. Ship Instruct. Location Address 9 Ship Instruct
Limit PO Number N A Class P INstruct. | not Amount
: Sales Tax PO Number BinLoca- | ShipInstruct. PO Number | oo
Rate Sales Tax tion PO Number Sales Tax ales Tax $
Terr. Code Rate
Fig. 3. Once the elementary functions zre defined (those which  should be collected and listed. These lists will define the ele-
are completely handled by one person or. group), the infor- ments of the data base.
mation elements necessary for performing those functions
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4. The persons involved in the data
processing function can be freed from
the data gathering process. Where sys-

tems work is in fact envisioned (as in -

data base design), system personnel
should at least be consulted, but the
functional tree serves a useful purpose
even without the data processing as-
pects of data gathering as it can define
and clarify the functions performed by
the organization being studied. It is a
good documentation and training tool.
Defining the objectives of one’s depart-
~ ment in functional terms and monitor-
ing the changing work requirements
placed upon the department can pin-
point reorganization and work-flow
problems before they become costly.

Although all of the information re-
quirements for all business functions
and subfunctions of a large corpora-
tion cannot be identified and analyzed
during one system project, it is best to
begin high and analyze as broadly as
possible, concentrating on specifics
only in mapping the third or fourth
level of functions.

The completed functional tree can
yield a great deal of information about
the mapped organization. It is a strate-
gy chart for "accomplishing the root
functions of each functional tree. It
graphically shows reporting require-
ments which must be met, as well as
the implications of late or incomplete
reporting on the higher level functions
within the tree. The interrelated nature
of individual activities, and their ulti-
mate potential impact on company
profits also can be derived from the
tree, and previously unrecognized cru-
cial decision centers identified.

If the functional tree can be mapped
against the organizational chart, the
combination may be useful in evaluat-
‘ing the scope of any one manager’s
responsibilities and contributions. dur-
ing a specific project. Such data may
suggest possible project leader assign-
ments as well.

From the standpoint of the data
base designer, the tree produces a great
deal of information. The aggregate of
data elements required to support a
function is the list of data elements
which must be in the data base. Simi-
larly, the objectives defined in the chart
define the objectives of the computer
system which will serve the function.
The chart allows the system user to
define and weigh the factors which de-
termine system objectives. It also com-
municates this to the systems designer.

Even if the user department assumes
the responsibility for data gathering,
" the data base designer will be exposed
to the application problem analysis
during the data gathering process.
Periodic functional analysis “walk-
throughs” should be held to keep the
lines of communication open between
all members of the project team.

November, 1977

We expect the functional tree to ex-
hibit some basic characteristics, and
our limited empirical evidence seems to
support these expectations:

1. When dealing with all aspects of
a business entity, we expect to
see three similar trees, each sup-
porting a different time frame of
activity. These trees describe ac-
tivities in the planning stage (fu-
ture), the control’ monitoring
stage (present) and the report-
ing/evaluation stage (past).

2. We expect to see particular sub-
trees repeating at many levels of
the chart, and that this prolifera-

tion may pinpoint formal or in-
formal organizational objectives.
If such a situation appears, it
may be reasonable to consolidate
all occurrences of the subtree
under a newly defined higher
level function.

. The tree will not be a static enti-

ty, in that it reflects the business
requirements of an organiza-
tional entity at a specific point in
time. As the functional require-
ments change, the structure of
the functional tree also may
change. Therefore, the func-
tional chart must be seen as a
working document, and must

. expertise is always at your fingertips.

The best
~ terminal
printer made

t worth
owning.

Not when you can lease it from RCA.

An RCA lease and service price, for example, means
maintenance by data communications specialists in 175 cities.
It means you're never at a loss for service. It means RCA

What’'s more, RCA has eight warehouse locations coast to
coast. And that means prompt delivery, and reliable installation

and maintenance.

| You might say, leasing from RCA makes owning obsolete.
So, whatever your terminal needs are, GE TermiNet* 30 printers,

Extel** equipment or.a complete line of

look to RCA before you lease.

‘ RCA wants you to know that
while leasing is more advantageous

- than owning, not all leases are
- created equal.

Teletype* ** terminals,

For full details and rates, call
or write: RCA Service Company,
A Division of RCA. Data Services,
Bldg. 204-2, Cherry Hill Offices,
Camden, N.J. 08101, Phone: (609)

779_41 29 * Registered trademark of General Electric Company.
** Registered trademark of Extel Corp. *** Registered trademark of Teletype Corp.
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PRONTO. The biggest booster

Nice system, your 3270’s and 370.

But PRONTO, the Sperry Univac distrib-
uted data processing system, boosts its cost
efficiency by taking care of all your remote
computer needs. And freeing your 370 host
to do the work it does best.

PRONTO is a software package that runs
on a V77 minicomputer, equipped with
peripherals such as line printers, video ter-
minals, and disks.

PRONTO boosts the computer power

at your remote branches by migrating com-
puter services to meet their individual
needs. Without changing host hardware
and software.

When you add PRONTO to your current
3270 network, you suddenly find yourself
able to concurrently perform local tasks you
never could before. ‘

Local and remote on-line processing.
Local and remote batch processing. You can
create new remote data bases. Not just for




1ad.

simpilistic tasks, but for complex data base support of Sperry Univac around the world.
management services. And it's those things that will turn a lot of
PRONTO speaks your mainframe’s lan- 3270/370 users into Sperry Univac boosters.
guage. Whether it be COBOL or FORTRAN. Write to us at Sperry Univac Mini-Computer
And the system can even accommodate RPG-II. Operations, 2722 Michelson Drive, Irvine,
1000 host computers already use TOTAL® California 92713. Or call (714) 833-2400.

our data base management system.

With PRONTO, you won't use as much
costly mainframe time or as many dedicated
communications lines. e i

You get all this. Plus all the service and ey A oo
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DATA BASE

be periodically reviewed. (The
changing requirements recog-
nized here are not unfamiliar to
the systems analyst/ designer. All
projects must be flexible enough
to accept some change. One of
the positive aspects of the data
base concept is that the tools

used to implement it, such as the

data base management system
and the data dictionary, are de-
signed for changes.)

The critical characteristic exhib-
ited by the tree is the prolifera-

tion of a few data structures
throughout the data element
lists. Our limited experience with
this form of data analysis indi-
cates that a large number of
functional entities can be sup-
ported with a small number of
data structures. These repetitive
structures suggest data sets to the
data base designer.” There also
appears to be enough informa-
tion concerning data reporting
requirements to define the rela-
tionships which exist between
these data sets. This factor is the
key to the application of func-
tional analysis to the data base

- TheAJ730.
Now--anew

e cassette
recorder
for
all reasons.

The microprocessor controlled
AJ 730 is much more than a cas-
sette recorder.

It's a versatile device for off-
line data entry, text editing,
automatic typing, on-line data
communications, message send-
receive, store and forward,
data collection, and computer
programming.

All in one compact unit that at-
taches directly to a terminal.

It works in ASCII, EBCD,
and Correspondence codes,
has switch-selectable speeds
up to 1200 bits per second,

automatically handles code
and speed translation, au-

tomatically answers in-
coming calls, and can
be attached to any

acoustic coupler or
modem. With its op-
tional internal modem it

low price.

can be connected directly to
a DAA.

In short, it’s highly capable of
handling just about any terminal
application for which you'd ever
want to use a cassette recorder.
And then some.

Get full details on the AJ 730.
Call your nearest AJ sales office.
Or write Anderson Jacobson,
Inc., 521 Charcot Avenue, San
Jose, California 95131, (408)
263-8520.

e ANDERSON
JACOBSON
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design problem.

It is important to note that the ap-
proach is aimed at isolating the objec-
tives of the organization, and is not
concerned with documenting existing
procedures and systems. The func-
tional tree is a good starting point for a
comprehensive review of the proce-
dures and work flow currently flowing
through the department, but its orien-
tation is toward the way things should
be, rather than the way things are.

The data base design “falls out”
It will be necessary for the data base

designer to work closely with the user
departments to precisely define each
element contained in the tree. This task
is exactly the same task which must be
undertaken in support of the data dic-
tionary function, and such a tool may
be introduced into the data base design
effort at this time. As each data item is
defined, it will be given an element
name, and short descriptions of its
content, data storage type (physical
storage requirements), and data ele-
ment size will be produced.

Once data elements are defined, a ’

data element (field) list is made up.
The list should show the data element
name, the function where it will be
used, and the number of times the
element appears in the functions (for
example, if history is kept by month,
the monthly elements will occur 12
times). Table 1 is an example of part
of a'data element list.

At this point the data element names
should 'be examined to determine if
elements having the same name but
different functions are indeed the same
elements, or if the same element has
different names for different uses. Ei-
ther of these things can occur if more

than one person is building the hierar-

chical requirements design, and can
even happen if one person is perform-
ing the analysis over a long period of
time. Fortunately, if data elements
have been identified in a data diction-
ary, the dictionary can be checked to
find if the element is already being
generated and maintained by another
system.

Once the data element list is com-
piled and the elements are defined to
the dictionary, we can begin to investi-
gate the data structures present in our
tree. A large percentage of the data
elements will repeat themselves many

" times throughout the chart. These re-

peating structures can be viewed as the
first-cut layouts of logical files.

It is possible that some of the data
structures may be obscured by the nar-
rowness. of the elementary function
description. For example, if our dis-
tributor kept some stock in his own
warehouses, some in supplier-owned
storage, and some on-site at large cus-
tomer locations, it is possible that each

DATAMATION




‘class of storage location might carry a
different data element name. Data

Data Element Name Function Where It's Used Occurrences

structures that apply to all three types On Hand Process Orders ‘Once within Part Number
of data may appear to be three differ- '9n Hand Dstermine Inventory Status dation  oncS within Part Number
) n Han enerate Purchase Recommendation nce within Pa
ent structures, unless the analyst notes ‘8nrtHﬁnd b Develop Accounts Payable 33‘.’“%2'}2%“4’?{; Number
‘Part Number nter and Validate S
that all three data elements really refer 'p’art Numge, ) . geeplstalgus of C:rdr?rs o N”""{:e’ °£ .':a'ES
i — art Number evelop Accounts Receivable umber of Parts
.to th.e same fl.lnctlonal type Pf data Part Number Track Shipments Number of Parts
in this case an inventory location. Pant Number Determine Inventors Status > Number of Parts
m i
As a rough rule of thumb, data Pant Nﬂmger GProcessi oln;dersh R dati Numge: oz gags
i Part Number enerate Purchase Recommendation umber of Parts
Stn.lcmres Whlc}.] have at least 80% of iPart Number Process Purchase Recommendation Number of Parts
their elements in common should be Part Number Negotiate Contract . Number of Parts
1 s if th s Part Number Process Purchase Recommendation Number of Parts -
closely reviewed to see if there is a Part Number Develop Accounts Payable Number of Parts

more generalized description for the
other 20% of the elements that can
result in consolidating structures. The
analyst should also identify those data
element lists which are subsets of other
lists. Functions which require a subset
of the data contained within a logical
data set can be served by the larger
data set,

During this time, if a data diction-
ary is already in existence, it should be
consulted, If the dictionary shows that
many of the elements needed by the
system have already been related and
structured for use by other systems, the
analyst need only review the functional
analysis chart to determine whether
the existing structure can support the
newly identified requirements. If it
cannot, either a new logical data base
must be developed or the existing
structure must be modified. In either
case, the dictionary will help. If the
existing structure can be used, the dic-
tionary must be updated to reflect the
new usage of the data elements.

If there is a data administration
staff, its members should be available
to assist the applications project group.
As the elements begin to be defined
and added to the dictionary, this in-
volvement should increase. The data
administration representatives -ulti-
mately should be responsible for ensur-
ing that the system performs as effi-
ciently as possible while still meeting
the user department’s requirements.
The structuring discussed below may
be done by individuals or groups with-
in the project team, but periodic design
“walk-throughs” should be held so that
all appropriate persons are kept up-to-
date on decisions made and can con-
tinue to participate effectively when
needed.

Determining how the data base
should be structured so that it meets
present information requirements and
also is flexible enough to withstand the
inevitable changes caused by the busi-
ness environment is more of an art
than a science.

The example shows how
In the distribution company exam-
ple, the following data structures sug-
gest themselves:
1. A customer file containing the fol-
lowing data elements:
* Customer  (key element)

Nopember, 1977

Number of Parts

Once per Part Number
Once per Part Number
Once per Part Number
Once per Part Number

Expedite Contracts
- Process Orders
Determine Inventory Status
Generate Purchase Recommendation
Determine Inventory Status

Part Number X
Demand this Period
A-erage Demand
Average Demand
Average Lead Time

Table 1. Merging the data element lists leads to production of a data dictionary.

most
economical

Unit prices starting at $1924* puts
the Series 600 among the most
inexpensive available. Easy and

economical to operate.
*Unit price at quantity of 10
: [
highly
L J
functional

Standard software instructions
€ available for DEC LSI-lIs and
other computers

including alphanu-

meric characters,

line plots, charts

and grids.

smallest

All series 600 Plotters
measure only 19°x15"x7:"
and weigh only 30 Ibs.

And all use standard page:
size sprocketed fan-fold or
roll business form paper.

simples

most
dependable

Printouts are dependably clear,
easily reproduced and accurate.
Operation is always reliable. The
500 Model plots at a speed

of 2.6 injsec.

The series 600s require virtually

no maintenance. The 600-501
modelis universally interfaced to
operate with any computer
through an RS232C Data Port, Any
of the three 600 Series Plotters can
be field converted (to either of the
other two) simply by exchanging
interface boards.

Ahead of its time. And $2,000
behind the competition.

Broomall Industries, Inc.
tt Drive, Broomall, Pa. 19008 (215) 328-1040
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Real-time problems?

Systems Engineering Laboratories has
dedicated its 16 year corporate life to
solving challenging real-time problems.
The experience gained in solving these
problems is what led us to pioneer the
development of true 32-bit computer sys-
tems. .
Look into the operating systems, the
languages, the data base system, the
real-time device handlers and terminal
systems, and you will see that we build

- for the real-time environment. That’s our
- business.

Choose from a well-bred family of
computing systems: The SEL 32/35, the
SEL 32/55, or the SEL 32/75. Unlike
other so-called “32-bit minis” that are
only bridge-the-gap systems developed
from essentially 16-bit architecture, all

SEL 32 systems are true 32-bit machines.

This results in richer instruction sets,
more precision in data representation
and larger, directly-addressable memory.
All are available with throughput rates in
excess of 26 million bytes/second.

Systems computers fit the term
“minicomputer” in price alone. If your
application is performance-sensitive, we’ll
save you money. If you’'re budget-
sensitive, we’ll give you more perform- )
ance for your dollar.

The SEL 32/35 can be conflgured
from 64K bytes to 512K bytes of 900
nsec memory. Resembling its more
powerful brothers, the SEL 32/35 is a
complete package, including control
processor with floating-point arithmetic,
memory, chassis, power supplies and
cabinet.

The SEL 32/55 is offered in a variety

Systems has timely solutions.

of both single agd multiple CPU config-
urations, with from 32K bytes to 1
million bytes of 600 nsec memory,.

The SEL 32/75, with up to 16
million bytes of main memory, has a
concept so new, we had to coin a spec-
ial term to describe one of its main
features: Regional Processing Units.
Working independently, these RPU’s
contain sufficient control and buffer
storage areas to process an 1/O region
and transfer the resultant data directly to
main memory. Computer system
throughput is further enhanced by High-
Speed Floating- Point Hardware and
Writeable Control Storage.

Just circle our number on the
Reader Service Card, or call us today.
We'll send you the powerful story of
the SEL 32 family.

SYSTEMS

~ ENGINEERING LABORATORIES

O CALL ME
0 SEND ME MORE INFORMATION

O I HAVE PRESENT NEED FOR SYSTEM
NAME
COMPANY
PHONE
ADDRESS
cITy ;
STATE 2P

SYSTEMS Engineering Laboratories
6901 West Sunrise Boulevard. Fort Lauderdale. Florida 33313
(305) 587.2900
L----------------

L------
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DATA BASE 2. An invoice header file, containing « Sales Tax Amount

one record per invoice, with the fol- + Net Invoice Amount
lowing data elements: * Invoice Date
¢ Customer 1D (key element) 3. An order line item file, containing
+ Customer Name - Invoice Number (key element) one record for each line item on an
¢ Customer Address (Sold to) ‘s Ship To Address invoice, with the following data ele-
+ Credit Rating + Shipping Instructions ments:
¢+ Credit Limit * Purchase Order Number + Invoice Number (key element)
¢ Territory Code  Shipping Warehouse Location  Item 1D (key element)
« Sales Tax Code Code ) + Order Quantity
4. An inventory file, with a record
Inventory File Customer File per item per warehouse location, con-

taining the following data elements:

* Item 10 (key element)

« Warehouse Location Code (key
element)

* Item Description

« Item Price |

» Discount Rate
: The implied logical relationships
Related by Customer ID which exist between these files can be
discerned by evaluating the manner in
which the data structures relate to each
other. In our example application, the
hierarchical nature of the order data
suggests the structure found in Fig. 4.
We will have multiple line item entries
per invoice and multiple invoices per
customer, as indicated by the single-
direction complex mapping in our dia-

Related by Item ID

Related

by Invoice
Number

Invoice Line Item File Invoice gram
Header . ) )
File Depending on the particular data

base management system used (assum-
ing that one is to be used), the logical
data structure can be translated into a

Fig. 4. The relationships between the files can be inferred from their common
key elements.

The Customer Returns
Areais Digital’s major off-site
repair center. And we offer
Digital users anumber of fac- 1\ ™ \
tory services. PN

For example, our Module \\I?:Om
Mailer™ Agreement helps youlower -
your inventory and administrative costs
through this unique, easy-to-use program. When a module needs repair, just slip itinto our pre-
addressed mailer and send it to us. We'll send a replacement within 7 working days, orless. In
addition to Module Mailer, we offer a Loose Piece Repair service that lets you take care of mainte-
nance, while we take care of module repair. There are also other services to fit your needs.

To find out about any (or all) of them, call (617) 933-8710, ext. 2280. Or write Digital Equip-
ment Corporation, Customer Returns Area, 36 Cabot Road, Woburn, Massachusetts 01801.

Now you can get Digital
factory service post haste.
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series of hierarchies, a network, a list,
or even a relational function.

Regardless of the dbms, once the
basic logical relationships have been
defined, the systems analyst should re-
turn to the functional tree to check the
preliminary structure against the re-
porting requirements. The reporting
cycle associated with certain report
and/or query functions may suggest
the addition of various control and
summary data sets for use in creating
periodic reports. The complete func-
tional tree should be expanded to in-
clude frequency requirements and cy-
cle data. Reporting information may
also suggest secondary data elements
to be used as keys or indexes.

In many cases, especially when large
systems are involved, the data base de-
signer may begin to build a conceptual
system prototype, using the logical
data base which has been generated as
a starting point. The system prototype
will consist of preliminary program
and system specifications, as well as
screen and report layouts. The proto-
type design should be presented to the
prospective system users, and the pro-
posed results approved before the im-
plementation phase begins.

Another possible approach is to sim-
ulate the system using a data base sim-
ulator. While the results of the simula-
tor may not be as useful to the system

user as the results of a prototype, a
great deal of information may be ob-
tained at less cost.

Regardless of the approach, the proj-
ect leader now should be in a.position
to estimate the project implementation
schedule and resource requirements
and to develop an implementation
plan.

Once the implementation plan is ap-
proved, the program design, develop-
ment, and testing should progress
as with other systems projects.

Conclusion

Functional analysis has been suc-
cessfully used to design programs. It is
logical that this technique can be used
to design the data base processed by
the programs. The functional analysis
approach will result in not only a more
complete requirements analysis and a
data base structure flexible enough to
handle predictable changes, but also in
clear and concise deliverables which
will be useful to both the project team
and the potential users of the system.

%

Mr. Finneran is a computer facili-
ties evaluation specialist for Stan-
dard Oil Company in Cleveland. He
has been involved in data process-
ing for 13 years, both with Sohio
and the U.S. Navy, and has de-
signed data bases for several Cleve-
land firms.

Mrs. Henry is a sales representa-
tive with the Computer Systems
Group of Hewlett-Packard in Cleve-
land. She has been in dp for 10
years, and for several years has
specialized in minicomputer data
base projects for The Systems
Corp., TRW, and H-P.
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BCS offers a unique tool called SCOPE
(System Analyst, Computer Operator,
Programmer Evaluation).
SCOPE is a library of 50 systematically
designed tests tailored to IBM 360/370
installations. SCOPE allows you to
evaluate your personnel and total D.P
organization objectively. ..

as program languages, operating systems,
debugging, system analysis and design.
Once you know your staff’s techmcal
strengths and weaknesses
you can determine your
specific training needs.
Get full details about
SCOPE. Contact your
nearest BCS sales
office today or

mail the coupon.

The best reason to go outside.

BES]

BOEING COMPUTER SERVICES. INC.

Name

Education and‘Training Division
P.O. Box 24346, Seattle. Washington 98124

Please send me more Education and Training information.

Phone

Title

Company

Address

in such areas

City/State/Zip -
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DP Salary Survey

by Michael Cashman, Associate Editor

“There shall be weeping and wailing and ghashing of teeth.”

Managing lots of people or punching
lots of cards were the only two activi-
ties data processing personnel engaged
in during 1977 that allowed them to at
least stay abreast of a 6.9% inflation
rate. We said pretty much the same
thing last year; life clearly has not been
all beer and skittles for programming
and operational personnel.

(If you are visually oriented, look
at the table outlined in black below -
and you may be able to skip the first
thousand notes of this dirge.) -

What’s responsible for this anomaly?
The U.S. is in the closing days of one
of its more successful business years,
Business was good in 1976 too, but the
average dp raise last year was mediocre
at best. And they are worse this year.
Why is it that top management con-
tinues to enhance the salaries and per-
quisites of dp management while at the

same time letting programming and
operations personnel lose ground to in-
flation, much less get a raise?

Unhappy management .
It’s clear that management is un-

happy with employing so many highly
qualified people to program and run
information processing systems. At
National Computer Conferences over
the years many a top management type
has asked, “If you people know what
the hell you’re doing down there, why
is the cost per instruction in our pro-
grams continually increasing?”’ Implied
is that this highly trained body of
mathematicians and other degreed per-
sonnel are part of the problem and not
the solution. The dp manager seems to
be rewarded for getting something up

and running, and assuaging the salary
concerns of the technical types.

We’ve heard another thread running
through those same Ncc discussions:
“If you people had taken your history
or math degrees into any other voca-
tion, you probably wouldn’t have
gotten rich doing that either; I don’t
‘see why I should pay you any more
just because you found your way into
the glamour of dp.”

The best explanation of how lower
grade personnel have managed to keep
pace with inflation is that they often
are represented by a union and receive-
stock cost-of-living escalators. Still,
one wonders why a data entry operator
trainee is worth a whopping 15% more
"in salary over last year, and why a
combined systems and programming
trainee can expect to get about 1.2%
less than last year. Dp is making its

- 1971-72.

197273

1 973-14

: Salary g “Real” Salary 'salary “Real" Salary i J‘Salary --“Real” Salary
JOB FAM"-Y Increase Gain/Loss  Increase. . Gain/Loss Increase Gam/Loss
sk Management 2 6.5% 43.6% C422% 10.2% e — 8%
,SyStemS Analysis 4.8% -19% —=1.5% 87/, Ly —23%
. Systems Ana|y5|s/Programmmg 6.4% ‘F3 5% S By 8.8% v w22%
~Systems Programming .~ - “not surveyed 1.5% 10 8% 2%,
Applications Programmmg e 1 5.9% 3. % . S T% L 4.8% —6.2%
Computer Operations 4.6%; B ARp e Y Y% 7.2% —3.8%
Data Entry 57% o420 8% Yo b O [ —2.8% : 65% +4.5‘Vo

what it had been one year earlier. Slmllar flgures for the fol-)f -
lowing years were: 2.9% in 1972, 5.9% in 1973, 11.0% |n,;,
1974, 9.3% in 1975, 5.9% in 1976 and 6.9% for1977. .
[The compound change in the mdex from June 1970 through :

Table 1. Except for managers data processmg personnel are “
losing the race:with inflation. Accordmg to.the Bureau: o
Labor Statistics; the consumer price -index for. ‘urban wage
earners and clencal workers |n June of 1971 was 4 5% over
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Insurance and Real Estate 14,406 133

formation is current as of June 1977,

. contribution here to the tightening I

‘ . s .. Services 11, 27 170

| squeeze on the white collar worker’s for 66 dp positions. The total number Government 9,230 3
er

" income. \ of salaries reported on is 88,166.
Operations and programming may (There is far more information valu-

not be entirely to blame for this state able to both salary administrators and

of affairs, We should note that the victims in the Hansen report, and the
programming professions have to work product seems well worth the $95
with products from vendors that are asking price.) Some of the numbers
designed to enhance the supplier’s developed for average salaries are un-
bottom line far more than the produc- doubtedly better than others because
tivity of the dp shop (advertisements to there are more to go by. City pay levels
the contrary notwithstanding). This are sensitive to the particular compa-
system is often specified and ordered - nies submitting data, and are not as
by someone unfamiliar with a specific reliable as the general nationwide av-
| product’s performance characteristics. erages. Here is how the respondents

: break down by industry:

Reading the numbers properly
Columns with two sets of numbers

show first and third quartile averages,
meaning that in the first case 75% of
salaries are above that figure, and for
the third quartile that 75% of the sala-
ries are below that level. Columns hav-
ing the letters nd were not filled in due
to insufficient or nonexistent data. The
salaries are weekly salaries. Percent-
ages in brackets represent losses.
Hansen grades city pay levels by
comparing them to a fixed reference

' Massaging the numbers city, Chicago. The highest paying cities

Here’s how the numbers were de- ) Employees Re;;:'ntlsng go into what are called level 1, the .

veloped. L 2 3% remaining cities into levels 2 through

( This year, 1,157 companies in the Gommunications 2151 n 5. (This is not a measure of cost of
U.S. supplied confidential salary infor- Wholesale Trade 1,320 31 living in those cities. )

mation to A. S. Hansen, inc. The in-  Fefail Trade 17350 55 Here’s an example of what can be

MOVERS AND SHAKERS
CONTINUE TO DO WELL.

In 1975, the A. S. Hansen, inc., Weber
Salary Survey on Data Processing Posi-
tions showed that 34.8% of top dp
managers in corporations were com-
pany officers. That figure jumped to
40.4% last year. It declined to 39%
in 1977, but one could infer that since
more people were surveyed this year,
and because the total number of par-
ticipating companies was up slightly,
this figure does not represent a decline
in the prestige of dp’s leading profes-
sionals. On the contrary, the trend
everywhere clearly points to increasing
recognition of the importance of the dp
function, and of the managing and con-
trolling of the dp resource to improve
_a company’s information management.

The specific title given this officer
varies all over the lot:

These positions report to a variety of
higher positions, some as high as Chair-
man of the Board or Directors of a

corporation. ,
2.7%

Chairman of the Board
President 15.8%
Executive Vice President 10.8% -
Senior Vice President 12.7%
V.P. of Finance 15.3%
V.P. of Administration 5.4%
Vice President (Other) 11.7%
Treasurer 3.4%
" Controller 8.0%
Director 7.1%
Manager 39%
Other 3.2%

Half of the top data processing man-
‘agers are rewarded with “key manage-
ment” compensation, either in the form
of a bonus or a profit-sharing plan.

Median award

(% of salary) 15.0%
Profit-sharing

% eligible 24.0%

Median award 7

(% of salary) 8.3%
Management bonus

% eligible 28.0%

Median award

(% of salary) 15.0%
Stock grants

% eligible 3.0%

Median award

(% of salary) 10.0%

% Eligible for Stock Options
Yes—26%
No —74%
Median exercise cost
as % of salary 16.5%
Clearly managers are making out better

Department Manager 24.0% than most, though not as much better
Director 33.0% Type of Bonus or as one might think. A comparison of
Asst. Vice President 2.4% Profit-sharing Plan country-wide salaries for all positions
Vice President 27.0% Incentive surveyed in both 1976 and 1977 shows
Senior Vice President 3.0% {Individual Performance) an average increase of 5.10%, but
Other 10.6% % eligible 45.0% management’s increase was 9.4%.
e ; He70-77

‘Real” Salary Compound Compound

.Gain/Loss Increase Gain/Loss

2. +18.7%

- 7%

: June 1977 has been 56 4% The compound increase tn"d .
salarles for that penod IS‘ shown above. Only managerskand‘
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JOB TITLE

Management

Corporate Mgr of DP
Assistant Manager

Division Manager

Manager Admin. & Planning
Technical Assistant
Coordinator

Systems /Programming Combined

Manager

ead Analyst/Programmer
Senior Analyst/Programmer
Analyst/Programmer A
Analyst/Programmer B
Analyst /Programmer C

Systems Analysis
Manager

Lead Analyst
Senior Analyst
Analyst A

Analyst B

Analyst C

Applications Programming

Manager

Lead Programmer
Senior Programmer
Programmer A
Programmer B
Programmer C

Systems Programming
Manager

Lead Programmer
Senior Programmer
Programmer A
Programmer B
Programmer C

Data Base Resources
Manager

. Senior Data Base Analyst
Data Base Analyst
Data Base Analyst Trainee

Auditing
Manager

Senior Auditor
Auditor

Auditor Trainee

Telecommunications
Manager

Senior Analyst
Analyst

Analyst Trainee
Network Coordinator

Documentation
Specialist '

DP Operations
Manager

Assistant Manager
Technical Assistant
Coordinator
Scheduler

Tape Librarian

Computer Operations
Manager :
Lead Computer Operator
Senior Computer Operator
Operator A

Operator B

Operator C

Data Control
Supervisor
Lead Clerk
Senior Clerk
Clerk .
Clerk Trainee

Data Entry
Supervisor

Lead Operator
Senior Operator
Operator
Operator Trainee

Number
In Survey

422

204

511

974 °

1,417
5,703

1734

Nationwide Weekly Averages

High Increase Increase

1,667
1,227
1,303
834
1,059
854

PNoocmo
O U WO £ 00 00
SRR

o > oo N N =
PEIBS SRS

T W
<

P~

wh oo
00 O o o

SRRESERR
PRSI ESESN

<

oo~
=SSP SRS

oo
SARESETSEN

Spwosw
o

000 000
N

oo~ N oD
DAINODOO
ESESESESESRS
=W
WWDOIN
PSRRI

PO PN
OO WOOY ==
ESESESISISIS
NN
SIS SIS S

RO

o~

NI
ORNWONo
SN
SN
—
PNS N~
WO
SLRTER

—
oo
0w
AN

N
A
AR

—

Weekly Salaries by Installation Size

Determined by Monthly Hardware Rental
#

to
$12,000

393-615
314-492
338-529
314-492
295-461
255-400

344-476
299-414
257-357
223-309
192-266
168-233

nd

312-417
250-333
234-312
187-250
174-233
112-150

267-417
201-302
173-262
154-225
131-197
112-169

191-257
154-208
133-180
116-157
101-136

186-259
150-209
130-181
104-137

98-137

to‘
$25,000

491-714
393-571
422-614
393-571
368-535
319-463

404-559
351-486
303-419
263-363
226-313
198-273

445-610
387-631
334-457
289-396
248-341
218-298

369-541
321-471
276-406
239-351
206-302
180-265

399-565
347-492
299-424
259-367
223-316
195-277

177-356

370-584
296-467
278-438
222-350
207-327
133-210

273-429
205-322
177-279
153-240
134-210

114-180

193-296
156-240
135-207
117-181
101-157

196-286
159-231
137-200
118-181
104-151

to
$50,000

439-769
351-615
377-661
351-615
329-576
285-500

360-605
313-527
233-454
233-393
201-339
176-296

370-589
322-513
277-442
240-383
207-330
181-288

332-512
289-445
249-384
216-333
186-286
162-251

352-579
306-504
264-434
229-376
197-324
172-283

358-475

312-413 -

251-332
215-278

378-518
303-414
246-336
196-269

379-580
254-470
235-435
176-325
176-325

155-355

368-557
295-446
276-418
221-334
206-312
132-200

260-425
195-318
168-275
145-237
127-208
109-178

193-305
156-247

" 135-213

118-186
102-161

192-273

155-221
134-191
117-166
101-144

to
$150,000

519-790
415-632
446-679
415-632
389-592
337-513

382-590
332-513
286-442
248-383
214-330
187-289

436-601
376-523
324-450
281-391
242-336
213-294

330-516
287-449
247-387
214-335
185-289
162-253

384-634
334-551
288-475
250-412
215-355
188-310

399-580
347-505
279-406
239-348

325-657
260-525
211-426
169-341

368-617
298-499
276-462
206-345
206-345

157-419

347-546
217-431
260-410
208-328
194-306
124-196

287-434
215-325
186-282
160-242
140-212
120-181

185-321
150-260
129-224
113-196

98-170

198-313

161-253 -

139-219
121-191
105-166

over
$150,000

520-998
416-798
447-858
416-798
390-748
338-648

418-631
363-549
313-473
271-410
234-353
205-309 .

450-641
391-557
337-498
292-416
252-358
220-313

392-540
341-470
294-405
254-351
219-302
192-264

438-614
381-533
328-460
284-398
245-343
214-300

417-594
363-517
292-415
250-356

303-607
243-485
197-394
240-345

" 406-662

329-536
304-497
221-370
221-310

157-345

408-689
326-551
306-517
244-413
228-386
146-248

311-475
233-356
202-309
174-303
152-232
130-199

205-360
166-292
143-252
125-219
108-190

" 206-306

167-247
144-214
125-186
109-161
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Weekly Salaries by Industry

Wholesale .
JOB TITLE Services Mfg Govt Retail Trade Utilities Commo  Transport Insurance Finance
Management -
Corporate Mgr of DP 452-791 513-959 470-893 416-1046  551-862 - 486-803 586-1063  527-1059  520-797 490-906
Assistant Manager 361-633 410-767 376-715 333-837 441-690 388-642 468-850 422-847 416-637 392-725
Division Manager . 389-680 441-824 404-768 358-900 474-741 417-691 503-914 453-911 447-685 358-779
Manager Admin. & Planning 361-633 410-767 376-715 333-837 441-690 388-642 468-850 422-847 416-637 392-725
Techntcal Assistant 339-593 384-719 352-670 311-784 413-646 364-602 439-797 395-794 390-597 367-679
Coordinator 293-514 333-623 305-580 270-680 358-560 315-522 380-690 342-688 338-517 318-589
* Systems/Programming Combined
Manager . 411-612 400-606 405-562 381-574 428-564 443-691 507-664 429-555 372-608 391-633
Lead Analyst/Programmer 357-532 348-527 352-488 331-499 373-490 385-601 441-578 373-483 323-529 340-551
Senior Analyst/Programmer 308-459 300-454 304-421 285-430 321-423 332-518 380-498 322-416 279-456 293-475
Analyst/Programmer A 267-397 260-393 263-308 247-373 278-366 287-449 329-432 278-386 242-395 254-411
Analyst/Programmer B 230-342 224-339 226-314 213-353 240-316 247-387 283-372 240-311 208-340 219-354
Analyst/Programmer C 201-299 195-297 198-275 186-281 210-276 217-289 248-325 210-272 182-298 191-310
Systems Analysis
Manager 379-507 465-655 395-618 474-636 472-606 452-647 454-649 nd 428-609 378-636
Lead Analyst 329-469 408-569 344-537 412-553 410-527 393-498 395-565 nd 372-530 329-554
Senior Analyst 284-380 348-491 296-463 355-477 354-454 339-485 340-487 nd 251-457 283-477
Analyst A 246-350 302-425 257-401 247-373 - 306-393 © 293-420 295-422 nd 278-396 246-413
Analyst B 212-302 260-366 221-346 265-356 264-339 253-362 254-363 nd 239-341 211-356
Analyst C 185-264 227-320 193-302 246-311 231-296 221-316 222-317 nd 209-298 184-311
Applications Programming .
Manager 354-529 383-560 -342-555 347-555 359-599 415-539 490-609 438-502 335-522 328-523
Lead Programmer 308-460 333-487 297-483 301-483 312-521 374-469 427-530 381-436 291-454 285-455
Senior Programmer 265-397 287-420 256-416 260-416 269-449 311-404 367-457 328-376 251-391 246-392
Programmer A 230-344 249-364 222-361 225-361 233-389 269-350 318-396 284-326 217-339 213-339
Programmer B 198-296 214-313 ‘191-311 194-311 200-335 232-302 274-341 245-281 187-292 183-292
Programmer C 173-259 187-274 167-271 170-272 175-257 203-264 240-298 214-245 164-255 160-256
Systems Programming
Manager 396-581 394-620 428-591 435-572 nd 440-645 531-667 nd 352-584 392-589
Lead Programmer 345-506 394-539 372-514 378-498 nd 382-560 462-580 nd 306-508 341-512
Senior Programmer 297-436 295-465 321-443 326-429 nd 330-483 398-500 nd 264-438 294-441
Programmer A . 257-378 256-403 278-384 283-372 nd 286-419 345-433 nd 229-379 254-382
Programmer B 221-325 220-347 239-331 243-320 nd 246-360 297-373 nd 197-327 219-329
Programmer C 194-285 192-303 209-289 213-280 nd 215-315 260-326 nd 172-286 192-288
Data Base Resources
Manager 340-546 401-619 nd 400-575 nd nd nd nd 423-557 358-586
Senior Data Base Analyst 296-475 349-619 nd 348-500 nd nd nd nd 367-484 311-510
Data Base Analyst 238-382 281-433 nd 280-402 nd nd nd nd 296-389. 251-410
Data Base Analyst Trainee 204-327 228-371 nd 240-344 nd nd nd nd 253-333 214-351
Auditing )
Manager nd 420-622 nd nd nd 375-593 nd nd nd 345-551
Senior Auditor nd 336-498 nd nd nd 299-474 nd nd nd 276-441
Auditor nd 273-404 nd nd nd 243-385 nd nd nd 224-358
Auditor Trainee nd 228-333 nd nd nd 194-308 nd nd nd 179-284
Telecommunications .
Manager } 352-635 420-641 nd 3095-765 nd nd nd nd 477-593 371-615
Senior Analyst 285-514 353-519 nd 320-619 nd nd nd nd - 386-480 301-498
Analyst 261-436 315-480 nd 296-573 nd nd o nd nd 358-444 278-461
Analyst Trainee 197-355 235-358 nd 221-428 nd nd nd nd 267-332 211-344
Network Coordinator ) 197-355 235-358 nd - 221-428 nd. nd nd nd 267-332 211-344
Documentation
Specialist 163-339 175-348 nd nd nd nd nd nd 151-398 179-467
DP Operations
Manager 258-571 373-618 360-598 265-629 445-554 457-667 398-698 478-638 315-630 358-598
Assistant Manager 206-455 298-494 288-478 212-503 355-443 365-533 319-558 382-439 252-500 286-478
Technical Assistant 193-427 280-463 269-449 198-472 - 333-416 339-500 . 299-523 - 358-478 236-469 268-448
Coordinator : 154-343 223-370 215-359 159-368 266-332 274-400 239-419 286-383 189-375 214-358
Scheduler 144-318 209-346 201-335 148-352 249-310 255-391 223-391 267-357 176-350 200-334
Tape Librarian 92-205 134-222 129-215 95-226 159-199 164-240 143-251 171-229 113-225 128-215
Computer Operations . ' .
Manager . 273-426 288-450 306-498 268-477 307-485 310-542 370-516 378-502 299-471 252-450
Lead Computer Operator 205-320 216-337 230-373 201-357 230-364 232-406 278-376 283-376 224-353 189-337
Senior Computer Operator 177-277 187-292 199-324 174-357 199:315 201-352 240-326 246-326 194-306 164-292
Operator A 153-238 161-252 171-279 150-267 172-272 173-303 207-281 211-280 167-264 141-252
Operator B 134-209 141-220 150-244 131-233 150-237 151-265 181-246 185-246 146-231 123-220
Operator C 114-179 121-189 128-209 112-200 129-204 130-227 155-211 158-210 125-198 105-188
Data Control i : .
Supervisor 201-327 211-357 205-311 184-370 nd 274-394 223-392 315-403 193-299° 180-314
Lead Clerk 162-265 171-289 166-251 149-300 nd 222-319 180-317 255-326 166-242 145-254
Senior Clerk 140-229 147-231 143-217 128-259 nd 192-276 172-274 220-282 135-209 125-220
Clerk 122-199 128-217 125-189 112-210 nd 167-240 135-239 192-245 118-182 109-191
Clerk Trainee 106-173 112-189 108-164 97-196 nd 145-209 118-207 173-213 102-158 95-166
Data Entry
Supervisor 187-288 224-301 200-312 215-324 189-343 232-399 242-314 233-439 204-324 178-283
Lead Operator 151-234 181-240 162-252 173-262 153-278 188-323 187-254 189-356 165-245 144-229
Senior Operator 140-204 147-219 140-218 150-227 132-240 162-279 161-219 163-307 142-227 108-197
Operator 114-176 136-183 122-189 130-197 115-209 141-243 140-191 142-268 124-184 108-172
Operator Trainee 98-153 118-159 . 106-165 113-171 100-181 123-211 122-166 124-232 108-171 94-149
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JOB TITLE

BLS Comparative Budget Index

Datamation Index

Management

Corporate Mgr of DP
Assistant Manager

Division Manager

-Manager Admin. & Planning
-Technical Assistant
Coordinator

Systems/Programming Combined

Manager

Lead Analyst/Programmer
Senior Analyst/Programmer
Analyst /Programmer A
Analyst/Programmer B
Analyst/Programmer C

Systems Analysis
Manager

Lead Analyst
Senior Analyst
Analyst A

Analyst B.

Analyst C

Applications Programming
Manager

Lead Programmer

Senior Programmer
Programmer A

Programmer B

Programmer C

Systems Programming
Manager

Lead Programmer
Senior Programmer
Programmer A
Programmer B
Programmer C

Data Base Resources
Manager .
Senior Data Base Analyst
Data Base Analyst

Data Base Analyst Trainee

Auditing
Manager

Senior Auditor
Auditor
Auditor Trainee

Telecommunications
Manager

Senior Analyst
Analyst

Analyst Trainee
Network Coordinator

Documentation
Specialist

DP Operations
Manager

Assistant Manager
Technical Assistant
Coordinator
-Scheduler

Tape Librarian

Computer Operations
Manager

Lead Computer Operator
Senior Computer Operator
Operator A

Operator B

Operator C

Data Control
Supervisor
Lead Clerk
Senior Clerk
Clerk

Clerk Trainee

Data Entry
Supervisor

Lead Operator
Senior Operator
Operator
Operator Trainee

Atlanta

92
98

Balti-
more

102
100

Boston

111
107

Chicago
Area

103
109

Average Weekly Salaries By City

Cleve-

land

100
104

270

101

Colum-
bus

/

Dallas-
Ft. W.

91
99

Denver

97
99

Detroit

98
106

672

Hart- Indian-
ford  Houston apolis
106 95 98
102 103 100

643 646 . 595

482 484 446
a7 420 387
468 490 515

nd 501 453
nd 436 394
nd 375 340

331 327 337
285 281 290
249 246 254
nd 466 nd
nd 405 nd
nd 326 nd
nd 279 nd
nd nd 409
nd nd 321
nd nd 265
nd nd 212

nd 383 388
nd 354 360
nd 265 268

357 349 296
286 280 237
267 261 221
1m 167 142
397 357 361
298 267 270
258 232 234
222 200 202

166 81 180
144 158 157
125 137 136

118
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Average Weekly Salaries by City

Kansas L.A. Miami Mil- Mpls.- New Phila- Port- Raleigh Rich- St. Salt' SanFran. Tampa Wash,,
City Area  Area waukee St. Paul York Omaha delphia Phoenix land Durham mond Louis Lake Area Seattle Area D.C.
96 105 — 103 100 108 — 103 — — 96 — 96 — 109 107 — 106
94 118 98 109 98 119 103 103 102 104 93 99 100 — 115 99 95 115 .
525 769 624 698 557 809 777 132 645 569 504 644 618 nd 792 540 581 710
420 615 499 558 445 647 622 586 516 455 403 515 494 nd 633 432 465 568
451 661 537 600 478 696 669 630 554 489 433 6§53 531 nd 680 464 499 611
420 615 499 558 445 647 622 586 516 455 403 515 494 nd 633 432 465 568
393 © 576 468 523 417 607 583 549 484 426 378 482 463 nd 593 405 435 533
341 499 406 453 361 526 505 476 419 369 327 418 401 nd 514 351 377 462
467 526 497 539 517 574 461 482 490 491 448 472 467 446 531 470 509 534
406 457 432 469 450 499 401 419 426 427 390 411 406 388 462 408 443 464
350 394 372 404 388 431 346 362 367 368 336 354 350 334 399 352 382 400
303 341 323 350 336 373 299 313 318 319 291 307 303 290 345 305 331 347
261 294 278 302 289 321 258 270 274 274 250 264 261 249 297 263 285 299
228 257 243 264 253 281 226 236 239 240 -219 231 228 218 260 230 249 261
453 538 462 547 532 574 409 508 462 - 466 498 509 554 483 580 470 481 ' 600
394 468 402 475 462 499 355 442 402 405 434 443 482 420 504 409 418 522
340 404 347 410 399 430 306 381 346 349 374 381 415 363 435 353 360 450
294 350 300 355 345 373 265 330 300 303 324 330 360 314 377 305 312 390
253 301 259 306 297 321 229 284 259 261 219 284 310 271 324 263 . 269 335
222 263 226 267 260 281 200 248 226 228 244 249 271 237 284 230 235 293
443 516 432 419 444 494 350 428 413 428 406 386 459 364 466 428 401 518
385 449 376 365 386 430 304 372 359 372 353 335 399 317 405 372 349 450
332 387 324 314 333 370 262 321 310 321 304 290 344 273 349 321 300 388
288 335 281 272 288 321 227 218 268 278 263 251 298 237 302 278 26 336
248 289 242 235 248 276 196 239 231 239 227 216 257 204 261 239 22 290
217 253 211 205 217 242 171 209 202 209 198 189 225 178 228 209 196 253
484 565 442 - 491 496 548 479 509 481 528 497 532 484 452 547 501 499 551
421 492 384 427 432 476 417 443 419 459 432 462 421 393 475 436 434 479
363 424 331 368 372 410 359 382 361 396 372 398 363 339 410 376 374 413
314 367 287 319 322 356 311 331 313 343 323 345 315 293 355 325 324 358
270 316 247 274 278 306 268 285 269 295 278 297 271 253 306 280 279 308
237 211 216 240 243 268 235 249 235 258 243 260 237 221 267 245 244 269
418 416 nd 475 444 541 506 535 418 420 nd 416 457 nd 567 388 nd 588
364 361 nd 13 386 470 440 465 364 365 nd 362 397 nd 493 337 nd 512
293 291 nd 332 31 378 354 374 292 293 nd 291 320 nd 397 271 nd 412
251 249 nd 284 . 266 324 304 321 250 252 nd 249 274 nd 340 232 nd 353
369 407 448 nd 488 517 nd a7 535 382 nd 288 436 nd nd 444 nd 525
295 326 359 nd 394 413 nd 358 428 305 nd 390 349 nd nd 355 nd 420
239 264 291 nd 317 336 - nd 291 348 248 nd 317 283 nd nd 288 nd 341
191 211 233 nd 253 268 nd 232 278 198 nd 253 227 nd nd 231 nd 273
nd 559 385 557 443 578 602 489 407 447 nd 549 544 nd 529 503 444 566
nd 452 312 451 359 468 488 - 396 330 361 nd 444 440 nd 428 . 408 359 459
nd 419 288 418 332 433 451 367 305 335 nd 412 408 nd 397 377 333 424
nd 313 215 312 248 323 337 273 228 250 nd 307 - 304 nd 296 282 248 317
nd 313 215 312 248 323 337 213 228 250 nd 307 304 nd 296 282 248 317
263 304 nd 319 175 361 246 197 nd 244 nd M 230 nd 269 228 204 317
411 601 457 515 440 545 - 486 469 528 513 467 466 428 455 505 485 375 521
329 481 365 412. 352 436 389 375 422 410 374 373 343 364 403 388 300 417
308 450 342 386 330 409 364 352 396 384 350 - 349 321 341 378 363 282 390
246 360 213 308 264 327 291 281 316 307 280 279 257 273 302 291 225 312
230 336 255 288 246 305 271 262 295 287 261 261 240 254 282 2N 210 291
147 216 164 185 158 196 174 168 189 184 168 167 154 163 181 174 135 187
341 411 334 398 362 422 403 336 372 419 356 320 368 353 427 375 343 434
255 308 250 298 271 316 302 251 219 314 266 240 276 265 320 281 257 325
221 267 217 258 235 274 262 218 241 272 231 208 239 229 271 244 223 282
190 230 187 222 202 236 225 187 208 234 199 179 206 197 238 210 192 243
167 201 163 195 177 206 197 164 182 205 174 156 180 173 208 184 168 212
143 172 140 167 151 177 169 141 156 175 149 134. 154 148 178 157 144 182
254 304 260 319 250 301 201 247 245- 309 214 275 275 313 300 219 270 300
206 - 246 210 258 202 244 163 200 199 250 173 223 223 253 243 226 219 243
178 213 182 223 175 210 141 173 172 216 149 192 193 218 210 195 189 210
155 185 158 194 152 183 123 150 150 188 130 168 168 190 182 170 164 183
134 161 137 168 132 159 106 130 130 163 113 145 145 165 158 147 142 159
227 267 236 260 235 272 266, 229 235 267 218 226 245 239 293 265 215 275
184 216 191 210 190 220 216" 185 190 216 176 182 199 193 237 215 174 223
159 187 165 182 164 190 186 160 164 187 152 157 171 167 205 185 150 192
138 163 144 158 143 166 162 139 143 162 133 137 149 146 178 161 131 167
120 141 125 137 124 144 141 121 124 141 115 . 119 130 126 155 140 113 145
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New 6MRON ntéiligent terminal isin
a field by itself when its host crashes.

OMRON'S 8035 intelligent CRT terminal not only can operate alone if its host crashes—it operates in a field
by itself.

The intelligent 8035 can, of course, talk directly to other terminals and is fully user programmable. it can
also be used to develop microprocessor programs which are then converted to PROMs for use by the more
economical, smart OMRON terminals—the 8038s.

This combination allows you to develop multiple terminal networks with customized programs at a
hardware savings of 40 to 50 percent.

The 8035 can be equipped with up to a 28K memory and dual floppy disc storage. BAUD rates to 9600. Its
software system, in addition to basic packages to contro! disc operations, includes a resident monitor, a symbolic
assembler, editor, debugger and utilities for systems generation, communications and copy operations.

So, if you want your intelligent terminal to do more than stand alone when its host crashes—write or call
Michael L. Squires, director of marketing, Information Products Division, Omron Electronics, Inc., 432 Toyama
Drive, Sunnyvale, CA. 94086. (408) 734-8400.

for auniverse of exceptionally reliable CRTsystems.

120 " CIRCLE 29. ON READER CARD DATAMATION



SURVEY

learned from the tables. We’ll show just
three positions for comparisons.

Avg. Sal Comp

City City Corp. ops. Appl.
Level DP Mer. Mer. Pgmr Sr.

1  Boston 684 378 333

2  LosAngeles 769 411 387

3  Atlanta 563 361 330

4 Racine 719 428 314

5  Little Rock 617 278 241

What you should not infer from this
table is that the dp shop manager in
Boston should consider the advantages
of Racine, Wisconsin. While Racine as
a level 4 city comes out looking pretty
attractive, one must remember that the

sample size for that lovely little city is
only 280 employees working in four
companies. Boston’s sample is 2,065
employees working in nine companies.
Samples of less than 500 employees
had to be used to generate information
for Denver, Kansas City, Portland, and
Salt Lake City.

And, you may ask, why is anybody
even bothering to work in dp in Little
Rock, Arkansas, Boise, and Des
Moines, the only level 5 cities? In this
cdse we have some inside information.
There is a clear trend to establish dp
shops in outlying cities. To borrow a
Watergate phrase, they are “following
the money,” or more accurately, the
possibility of not having to part with
so much of it.

The latest Bureau of Labor Statistics
information on urban family budgets
and- comparative indices dated April

$750

MANAGER
Data Processing
$693

$650

$600

ASSISTANT MANAGER
Data Processing

$331
—

Systems Analyst B

§550 $563
Systems Analysis Systems Analysis Systems Programming  Applications Computer Operations Manager's
& Programming : Programming ) staff
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$504 sso;ogr ne Systems Programming Assistant
$496 $495
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$450 Applications
Programming .
LEAD LEAD / TEAD $459 User Liaison
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543 Programmer 433 3437
T $434
$400 t
SENIOR 152D
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$392 Systems Analysis/ » £ |[manacEr
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$350 $380 $373
S}"s'tems Analyst A Systems A 4]
346 SENIOR
$ Systems Analyst/ $345 Applications
Programmer A Programmer

$337
T

$300

$307 1

Systems Analyst/
Programmer B

$291
_l,

S)zystems Programmer B Applications

<
>
h

Programmer A [|LE
$289 Computer Operator

AD
‘__1__‘;5279
Applications
r T

$250 —
Syst
gz ems Analyst C Systems Analyst/ Systems P
$242 » $243
rogrammer C

$238

$246

P B
c|Is2ss SENIOR

Computer Operator
Applications
P

$200 —

$150

Computer Operator A
¢ Hsann

Computer Operator B
$186

$213

Computer Operator C
$160

Follow the money . . . So you're an applications programmer who thinks she might
be able to take home more bucks if a job in systems came up. This chart of national
averages for various positions shows you're right; in fact, systems programming or
analysis positions are the highest paying in the computer center outside of top
management. Note that a Systems Programmer “A” makes somewhat more than
a Senior Applications Programmer. Note also that Systems Analysis/Programmers
level C start somewhat lower than their analysis or programming counterparts, but
rise to a slightly higher level if they can become manager.

November, 1977

The data used in this survey was
supplied by A. S. Hansen, inc., pub-
lisher of the “Weber Salary Survey
on Data Processing Positions in the
United States.” The survey includes
an actual count of 88,166 employ-
ees in 66 positions in 1,157 compa-
nies. The 106 page annual report
includes detailed information on po-
sitions in 75 cities and more detailed
breakdowns of salary ranges within
each city. Further information on
the report is available from A. S.
Hansen, inc., at 1080 Green Bay
Road, Lake Bluff, Illinois 60044.

27, 1977, was obtained and it shows
that Boston and San Francisco have
overtaken New York City with the du-
bious honor of being the most expen-
sive places for a four-person family to
live in the continental U.S. That sched-
ule reflects a no-frills budget for a 38
year-old working husband, a nonwork-
ing wife, an 8 year-old girl, and a 13
year-old boy. The cities of Honolulu
and Anchorage have ratings of 121 and
142, respectively. Unfortunately, we
do not have any data on dp salaries in
those locations.

Summing the salaries paid on aver-
age in the 30 cities we have chosen
(the full Hansen report contains in-
formation on 45 additional cities),
averaging it, and assigning the average
city an index of 100 is a way of show-
ing how well you can get along in that
city doing dp. The rule is simple: if the
DATAMATION index is higher than the
city rating, you're in good shape. If it’s
lower, you’re probably taking a beat-
ing. People in cities other than those
listed might try to compare their rates
with cities they know something about.
If that fails, the Bureau of Labor Sta-
tistics does keep average salary data for
a few positions for most cities; that
information can help in comparing
that city with the national average.
People in nonmetropolitan areas will
find it tougher to figure their positions.
As a general rule, pay rates are better
in bigger cities than smaller, and
better in small cities than nonmetro-
politan areas. Do not attempt to com-
pare the indices on this year’s charts to
last year’s. A different methodology
was used to develop them.

Installation size
The effects of installation size are

straightforward; bigger shops put more
load on managers and some other posi-
tions, so paychecks go up, though not
for everyone. We report salaries for the
five classifications of shop as a range.
The numbers correspond to the 50%
of survey respondents who fall right in
the middle between the first quartile
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" WITH THE PDP-1160,
A NEW GENERATION OF
POWER COMESTOTHE

MID-RANGE MARKET.

The PDP-11/60.

the ability to run even when

The newest generation of
PDP-11 power.

Positioned right between
the PDP-11/34 and PDP-11/70.

And delivered in a com-
plete package designed to
combine this new level of per-
formance with superior uptime.

We started with the per-  §
formance. With its integral
bipolar cache memory, the

'11/60 gives you an effective
cycle time of 532ns.

But it doesn’t stop there.
Its built-in floating point,
offered as standard, allows you to run
FORTRAN IV-PLUS, our fastest FORTRAN.
And the optional high-speed floating-point
processor can execute single- or double-
precision add/subtract in 1.0 usec, single-
precision multiply in 1.5 usec, and double-
precision multiply in 3. 7 usec.

In addition, you get a Writable Control
Store (WCS) option that boosts the per-
formance while allowing OEMs to expand
the machine’s capabilities into their own

[

unique areas. :
Then we maximized the uptime. The
11/60 was designed under our unique

Reliability And Maintainability Program
(R.AM.P.) in order to maximize inherent
reliability while minimizing repair time and
the consequences of failure.

With innovations like Failsoft System
Architecture, you get features like: an auto-
matic bootstrap self-diagnostic that verifies-
the soundness of the system at start-up;
error logging to spot potential hardware
problems before they become critical; and -
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. parts of the CPU are down.

- Canada: Digital Equipment of Canada, Ltd.

And if you do your own main-
tenance, the optional Diag-
nostic Control Store module
| can troubleshoot to the board

| levelin seconds.
] And we wrapped it all

- together in our new H9500

| Series cabinet. The H9500
B Series was developed to answer
. a host of reliability and service-
' ability problems inherent in
B other designs. Yet it still
} accepts existing 19 (48.26 cm)
™ rack-mountable equipment.

The new cabinet incorporates: swing-
out card cages and built-in cable troughs for
better access and less signal noise; elec-
trically isolated programmer and cabinet
panels; quieter, more powerful fans; even
modular power supplies. And it’s available
with single- and double-width expansion
cabinets, in 5’ (1.5 m) and 4’ (1.3 m) versions,
to fit your needs exactly.

The PDP-11/60. All things considered,
the ultimate in mid-range OEM computers.

Digital Equipment Corporation, .
PK-3-M28,Maynard, 01754.(617) 897-5111,
ext. 6253. In Europe: 12, av. des Morgines, Q

1213 Petit-Lancy / Geneva. Tel. 93 33 11. In

OEM PRODUCTS
GROUP
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and the third quartile. So although the

highest and lowest salaries are not re-

ported, the numbers shown are reason-
~ able salaries for that position.

The five installation size categories
are split out by monthly hardware
rental:

1. to $12,000 (1BM System/3s, 370/
125, Ncr Century 200 Series, Uni-
vac 9700, etc.)

2. to $25,000 (iBM 370/135, Bur-
roughs 3700, Honeywell 66/20,
etc.)

3. to $50,000 (1BM 370/145, Univac
1100/20, cpc Cyber 73, etc.)

4. to $150,000 (1BM 370/168, Bur-
roughs 7750, cpc 6700, or multiple
mainframes)

5. over $150,000 (all the rest, usually
multiple-cpu sites)

Conclusions

The salary increases given to data
processing personnel apparently reflect
a growing management attitude that
their accomplishments are unsatisfac-
tory. If this is the case, one could pre-
dict a growing disenchantment among
the programming ranks, and perhaps
unionization if the strong trend con-
tinues. But maybe not. Inflation is a tax
on everybody’s income and few are
staying ahead of its grasp. In the end,
we’re all in this together.

The jobs have been grouped into
a number of “families.” The families
range from “Manager” or “Super-
visor” to “Trainee.” There are two
important things to know about the
families. First, the levels in each
category were derived, not arbitrar-
ily set. A histogram was constructed
for all people in “programming” by
plotting “number of people” vs.

JOB FAMILIES

“salary.” If there were five “bumps”
or clusters in the histogram, five
levels of programmer were defined.
These levels were worked back onto
the questionnaire. Over a period of
years, the listed classifications have
evolved.

Second, the classifications have
these general qualifying character-
istics:

L.ead

Senior

C

Trainee

Manager (or Supervisor) Usually in full charge of all activities of

a section or department. May personally
supervise the operations of his staff or
direct the operation through subordinates.

Usually considered the assistant manager,
or supervisor in families where an “assis-
tant manager” title does not appear. In-
stead may be a line supervisor with full
technical knowledge but added duties of
assigning, instructing, and checking other
section members.

Usually competent to work at the highest
technical level of all phases of the activity.
Works on his own most of the time. May
give some direction to lower classifica-
tions.

Works under general supervision. Usually
can work on his own in most phases of
the activity. Requires only some general
direction for the other phases.

Works under direct supervision. Usually
fairly competent to work on several
phases of the activities with only general
directions, but needs some instruction and
guidance for the other phases.

Works under immediate supervision, gen-
erally on only one activity. The work is
carefully checked.

Usually a probationary employee who has
no previous experience. %
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THE JOB
DESCRIPTIONS

In addition to the “classical” staffing
positions that have been used in data
processing since its inception, new ones
are emerging with the maturing of our
industry and becoming ever more im-
portant.

For example, just as financial audit-
ing is important in a corporation, dp
auditing (and the dp auditor) is vital.
Mismanagement, accidents (or “on
purposes”) here can severely restrain a
firm’s effectiveness. Similarly, data
base management requires specialists
who understand the intricacies of
managing increasingly interdependent
information banks. And data commu-
nications specialists will become even
more important than they are today.

These positions have been included
in the survey for the first time this
year-—not because they didn’t pre-
viously exist, but because there is final-
ly enough meaningful data on them to
provide salary guidance.

A word of caution: don’t fall into
the trap of reading the various job
descriptions and saying, “Hey, my Sys-
tems Programmer ‘B’ doesn’t do that—
her job is closer to an ‘A’ level.” The
only way the descriptions will make
any sense is to equate your particular
installation grades to our job descrip-
tions to determine salaries for func-
tionally equivalent positions.

Corporate (or Department)
Manager of Data Processing
Maintains continuous control over
policies and procedures, technical
problems, priorities, and methods.
Through subordinate supervision, is re-
sponsible for the overall direction of
the various functions to ensure that
activities assigned are completed in the
most competent, effective, and efficient
manner. Controls liaison between data
processing and other functions in the
company. Reports to management on °
dp plans, projects, performance, and
related matters.

Assistant Manager of
Corporate Data Processing
Usually has departmental line respon-
sibility, but in certain instances may
have only staff responsibility. Partici-
pates in research and procedural stud-
ies. Develops analyses of existing and
newly developed equipment and tech-
niques.

Divisional, Subsidiary, or
Regional Manager of

Data Processing

Similar to corporate dp manager, €x-
cept that corporate dp policies may
regulate his actions. May report to

DATAMATION
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, Doy |
yOuif Ireignt goes Iirst.
“First Freight“goes to the head of the line. Special handling—all the way.
It’'s always the first freight loaded in our planes. ~ “First Freight” is segregated all the way —on
Our big “1” tag makes sure of that. And we're the ground and in the air. Every item is tracked
so sure your shipment will go on the flight you all the way by our computerized A.F.I.S., the

specify that we’ll refund your premium if it industry’s most advanced air freight infor-
doesn't. mation system.

We reserve your space. | nd we put no restrictions on
Just call United at least 6 hours before plecJe C?UHHO{I vytelg ‘
departure of the gigh{ Y(())l(l) we;lnta(Ur(liited ust call United.

ives you more than 1,400 schedule If your emergency shipment is one piece,
ﬁ}ghts aday.) We'll reserve your space m{ger 50 pou%d%nd foss than 90 mches in
and make sure your shipment’s Joaded total dimensions, you may find United’s Small
first, as long as it arrives at our Package Dispatch more convenient to use. Call
freight terminal no less than 90 minutes United Air Freight for details. For door-to-door
before flight time. SPD, call (800) 638-7340. '

See why Uniteds No. 1in the cargo sky.
@ UNITED AIRLINES CARGO
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Corporate Manager of Data Process-
ing, or may take functional guidance
from the Corporate Manager and his
staff while reporting to divisional, sub-
sidiary, or regional general manage-
ment.

Manager of Data Processing
Administration and Planning
Directs activities relating to the prepa-
ration, review, and consolidation of
corporate, regional, subsidiary, and/or
divisional data processing budgets and
business plans. Ensures adherence to
budgets and business plans through
periodic review of financial reports and
capital appropriation requests. May
oversee dp personnel administration,
including selection and training. May
be responsible for dp security.

Technical Assistant to

the Manager

Analyzes proposed and actual projects
_in terms of dp feasibility. Usually has
only departmental staff responsibility,
but may provide technical guidance.
Plans and recommends changes to the

capacity of the operating system or its
configuration. May apply knowledge
of higher mathematics, operations re-
search, statistical analysis, or num-
erical analysis techniques to solve busi-
ness and technical problems.

User Liaison (Coordinator of
Data Processing)

Coordinates activities of the dp opera-
tion with the company’s other depart-
ments. Usually has only departmental

. staff responsibility. Assists in establish-

ing systems analysis, programming,
and computer operations priorities.

- Recommends standard policies and

procedures.

Systems Analysis
& Programming

Manager of Systems Analysis
and Programming

Responsible for feasibility studies, sys-
tems design and programming. Assigns
personnel to projects and directs their
activities. Coordinates section activities
with other sections and departments.
Reports to the Corporate and Division
Manager of Data Processing or to
Corporate Management.

Presenting the
most dynamic business
vOpportun ity since

the Big Mac.”

A National ComputerLand Retail Franchise

In 1967, you could have made a fortune selling
burgers. Now, there are personal computers.
Possibly the greatest opportunity since.

THE MARKET. Today, annual sales of microcom-
puters are over $100 million. By 1985, that total may
top the $2 billion mark.

THE OPPORTUNITY. A ComputerLand retail fran-
chise lets you in on this explosive market. The
package includes everything you'll need: turnkey
business system, intensive training, central buying
and warehousing, national advertising. .
THE QUALIFICATIONS. Interest in microcomputers
comes first. Next, desire to test your management
and sales ability. Finally, an investment of about
$100,000 for a fully stocked and outfitted store.
Bank financing available for qualified applicants.

INTERESTED? Call 415-895-9363 for instant action.

.And more.

2.5 g .
The big markets for home computers

Data: Vantage Research Total £
2.0

onsumers
obbyists

SRR Businessmen

1.0

0.5

1974 '75 '76 77 ‘78 '79 '80 81 ‘82 '83 '84 85
ABillions

Or, send the coupon for a detailed brochure. compu‘e'tﬂnd
Big Mac is a trademark of McDonald’s Corp.
L e e
Mail to E. E. Faber, President, ComputerLand Corp., 1922 Republic Avenue, Dept. D
San Leandro, CA 94577 (415) 895-9363
Name —_ Occupation
Address City
State Zip. Phone
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Lead Systems Analyst/
Programmer

Assists in planning, organizing, and
controlling the activities of the section.
Assists in scheduling and assigning per-
sonnel. May act as systems/program-
ming project manager. May coordinate
the activities of the section with other
sections and departments.

Senior Systems Analyst/
Programmer
Confers with managers, scientists, and

engineers to define business or scien-
tific/ engineering dp problems. Formu-
lates statements of those problems and
devises dp solutions. Prepares block
diagrams 1llustrat1ng the solutions and
may assist in or supervise the prepara-
tion of flowcharts from those diagrams.
Analyzes existing system and program
logic and makes revisions.

Systems Analyst/Programmer A
Confers with dp personnel to deter-
mine the problem and type of data to
be processed. Defines the applications
problem, determines system specifica-
tions, recommends equipment changes,
designs dp procedures and block dia-
grams. May prepare flowcharts and
codes. Devises data verification meth-
ods and standard systems procedures.

Systems Analyst/Programmer B
Assists in devising system and program
specifications and record layouts. Pre-
pares flowcharts and logic diagrams
for existing and proposed operations.
Codes. Prepares comprehensive block
diagrams, in accordance with instruc-
tions from higher classifications. Ana-
lyzes existing oﬁ’ice procedures as as-
signed.

Systems Analyst/Programmer C
Trainee

Carries out analyses and programming
of a less complex nature as assigned
and instructed. Usually works only on
one activity under very close direction
with the work being closely checked.

. Prepares functional process charts to

describe existing and proposed opera-
tions. Designs detailed record and
form layouts. Details block diagrams
to reflect specific procedures. May as-
sist in the preparation of flowcharts.

Systems
Analysis

Manager of Systems Analysis

Responsible for feasibility studies for
new applications, and for systems de-
sign. Assigns and directs personnel.
Consults with and advises other de-
partments on systems and procedures.

DATAMATION



If you’re concerned with uptime — optimiz-
ing performance and extending the life of your
equipment — then you owe it to yourself to invest in
a conversation with your Raytheon Service Com-
pany representative. Ask about our performance
guarantees which are now available in specific
market areas. It’s the kind of service edge you'd
expect from a 274 billion dollar organization where
the quality of our engineers allows us to stand up to
a clear-cut guarantee of performance. There is a
difference in computer maintenance firms and at
Raytheon that difference means more service for
what you're spending.

Raytheon, fastest growing service company
in the country. On-site decision making. CEs with
direct account responsibility. Plus a major training
investment designed to constantly sharpen our
service edge. If guaranteed performance makes
sense to you, talk to your local Raytheon representa-
tive or call our Marketing Department in Burlington,
MA. Our numberis 617-272-9300 ext. 475. .

Raytheon Service Company, Two Wayside

* Road, Burlington, Massachusetts 01803.

Raytheon Service Compahy

“Raytheon’s performance
guarantees. Another good

reason more peo

%,
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ou’re NumberOne
in network control.

Whats that do

Good question. Simple answer:

AT INTERTEL, NETWORK
CONTROL MEANS MORE

THAN DIAGNOSTICS.

In short, it helps you do your job
better. Intertel Network Control pro-
vides professional tools for profes-
sional communications managers to
give you on-line management of your
entire network. Diagnostics, restoral,
and preventive maintenance are liter-
ally placed at your fingertips.

It helps your company’s business
run better. Customers are serviced,
new orders are booked, reservations
are made, money is transferred and
inquiries are handled—all on an
“on-time” basis.

It helps your network run better by
mcreasmg efficiency and eliminating
% downtime. In fact, many of
W OUr customers experience

. uptime on a regular
&% basis. Intertel has
now installed
more than

g, Virtually100% network -

for me?

150 Network Control Systems in both
multipoint and distributed processing
networks. This gives us a distinct
advantage. Our customers. They've
taught us that to be totally effective,
a Network Control System must help
them solve real problems. Our Sys-
tem does this. At the same time, our
System provides the best diagnostic
capabilities available in the industry.

®lt permits you to pinpoint net-
work problems, across town or across
the country, with the simple touch of
a button.

® |t lets you testa single component
or the entire network without shutting
down any part of the system.

et identifies and disables stream-
ing terminals and provides automatic
network restoral, through proven auto-
matic dial backup, in minutes or even
seconds, instead of hours.

@it operates as well in sophisti-
cated distributed processing net-
works, testing outbound from con-
centrators and multiplexers, as itdoes
in multipoint networks.

® And it operates in networks of al
speeds from 1200 to 9600 BPS withou
any requirement for line conditioning

The Bottom Line

What does an Intertel Network Con
trol System do for you? It goes fa
beyond the diagnostic capabilities
available from other companies. |
gives you a complete system fo
on-line management that solves prob-
lems that won’t wait.

At Intertel we know a lot about wha'
makes data networks run better. We
should. After all, we're: ‘

#1 in Network Control. |

'intertel |

6 Vine Brook Park, ‘
Burlington, Massachusetts 01803 \
Tel. (617) 273-0950
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Reports to the Corporate or Division
Manager of Data Processing.

Lead Systems Analyst

Assists in planning, organizing, and
controlling the activities of the section.
Assists in scheduling the work of the
section and assigning personnel to
projects. May act as systems projects
manager. May coordinate the activities
of the section with other sections and
departments.

Senior Systems Analyst
Confers with officials, scientists, and
engineers to define business or scien-
tific/engineering dp problems. Formu-
lates statements of those problems and
devises dp solutions. Prepares block
diagrams illustrating the solutions and
may assist in or supervise the prepara-
tion of flowcharts from those dia-
grams.

Systems. Analyst A

Defines the applications problem, de-
termines system specifications, recom-
mends equipment changes, and designs
dp procedures. Devises data verifica-
tion methods. Prepares block diagrams
and record layouts from which pro-
gramming prepares flowcharts. May
assist in or supervise the preparation of
flowcharts.

Systems Analyst B

Assists in devising computer system
specifications and record layouts. Pre-
pares systems flowcharts to describe
existing and proposed operations. Pre-
pares comprehensive block diagrams in
accordance with instructions from
higher classifications. May assist in the
preparation of flowcharts.

Systems Analyst C
Carries out analyses of a less complex

nature. Prepares functional process -

charts to describe existing and pro-
posed operations. Designs detailed rec-
ord and form layouts. Details block
diagrams to reflect specific computer
procedures. May assist in the prepara-
tion of flowcharts.

Applications
Programming_

Manager of Applications
Programming

Plans, organizes, and controls the
preparation of application programs.
Assigns, outlines and coordinates the
work of the programming staff. Estab-
lishes standards for block diagram-
ming, flowcharting, and coding. May
write and debug complex programs,
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Collaborates with systems analysts and
other technical personnel in scheduling
equipment analyses, feasibility studies,
and applications systems planning. Re-
ports to the Corporate or Division
Manager of Data Processing.

Lead Applications Programmer
Assists 1n scheduling programming
projects. Coordinates the activities of
the programming section with other
sections of the computer department.
May act as programming project man-

‘ager.

Senior Applications Programmer
Analyzes problems outlined by systems
analysts in terms of detailed equipment
requirements. Designs detailed flow-
charts. Verifies program logic by pre-
paring test data for trial runs. Tests
and debugs programs. Prepares run
sheets for routine programs. May do
coding from flowcharts, May assist in
determining the causes of computer or
program malfunctions. May confer
with technical personnel in ' systems
analysis and application planning.

Applications Programmer A
Conducts detailed analyses of defined
systems specifications and develops all
levels of block diagrams and flow-
charts. Codes, prepares test data, tests
and debugs programs; revises and re-
fines programs and documents all pro-
cedures used in finished programs.
Evaluates and modifies existing pro-
grams to take into account changes in
system requirements or equipment con-
figurations.

Applications Programmer B

Assists in coding and in analyzing pre- '

viously defined system specifications.
Assists in—and in some cases carries
out on his own—the preparation of all
levels of block diagrams and flow-
charts. Codes. Assists in preparing test
data and in testing and debugging pro-
grams. Assists in the documentation of
all procedures used in the system.

Applications Programmer C
Trainee

Assists in the analysis of system speci-
fications and coding. Performs all
work under close supervision.

Systems
Programming

Manager of Systems
Programming

Plans and directs all activities of the
Systems and Programming Section.
Projects software and hardware re-
quirements in conjunction with other
managers within the department and
with corporate management. Develops
standards for all systems software and
works to design and implement systems

required. Directs the interfacing of sys-
tems software with the hardware con-
figuration and the application systems.
Provides technical guidance relating to
the operating system to all members of
the dp staff. Reports to either the Cor-
porate or Division Manager of Data
Processing, the Manager of Systems
Analysis, the Manager of Applications
Programming, or to the Data Process-
ing Operations Manager.

Lead Systems Programmer
Assists in scheduling systems program-
ming projects and in assigning person-
nel to those projects. May act as a
project manager for major systems ap-
plications and as the manager of the
department in his absence. Usually as-
sumes the responsibility for coordinat-
ing the activities of systems program-
ming with the other dp sections.

Senior Systems Programmer
Develops specifications for extremely

complex systems programming appli-
cations. May define the logic, perform
the coding, testing, and debugging or
may provide technical direction to
lower classifications performing these
operations. Usually is responsible for
applications dealing with the overall
operating system or with complex
subsystems such as sophisticated file
management routines, large telecom-
munications networks, or advanced
mathematical/scientific software pack-
ages.

Systems Programmer A

Works from specifications to develop
or modify programs to improve the
efficiency of the operating system. De-
velops logic, codes, tests and debugs
software defined by higher level cate-
gories. Modifies, tests, and debugs ven-
dor-supplied utilities, application pack-
ages, and engineering releases. Assists
in developing and modifying relatively
complex software, such as routines
supporting multiprogramming, tele-
communications, and file management.

Systems Programmer B
Assists in defining and programming

moderately complex software such as
utilities, job control language, macros,
and subroutines. May assist the coding
of benchmarks, job accounting, and
control modules developed internally
by the firm, May assist with relatively
complex software such as compilers,
link editors, and assemblers.

Systems Programmer C

Assists in coding and maintaining utili-
ties, job control language, and 1/0 pro-
grams, as well as other systems soft-
ware of moderate complexity. May as-
sist in maintaining the program li-
braries and technical manuals and in
installing new vendor-supplied engi-

. neering releases. Assignments are gen-
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erally under the technical direction of
a higher level systems programmer.

Data Base Manager/
Administrator

Directs the activities related to the ad-
ministration of computerized data
bases, including their definition, orga-
nization, protection, efficiency, docu-
mentation, long-term requirements,
and operational guidelines. Responsi-
ble for security and integrity controls,
establishment and maintenance of data
base support tools including data dic-
tionaries, overall monitoring of stan-
dards and procedures, integration of
systems through data base design, and
interfacing with and training other dp
sections and users.

Senior Data Base Analyst

May give some direction and guidance
to other data base analysts. Responsi-
ble for the accuracy and completeness
of master file data (though not neces-
sarily for the physical or logical orga-
nization). May participate in the
formulation of policy and procedures
affecting data base management.

Data Base Analyst
Audits data base transactions and as-

sists in maintaining the accuracy and
completeness of master file data. As-
sists in the initial training of user
groups with regard to procedures for
supplying input and ensuring its ac-
curacy and timeliness.

Data Base Analyst Trainee
Carries out less complex phases of data

base management under immediate
supervision. This level is usually staffed
by beginners who have had sufficient
background and/or experience to
qualify them to start in data base man-
agement.

Manager of Data Processing
Auditing

Develops data processing auditing pro-
grams and control guidelines. Consults
with and advises other sections regard-
ing systems and procedures. Normally
reports to corporate or divisional man-
ager of dp or to financial/general
management. .

Senior Data Processing Auditor
Audits new and existing dp applica-

tions at the highest level of all phases

of dp auditing to ensure that appro-
priate controls exist, that processing is
efficient and accurate, and that dp sys-
tems and procedures are in compliance
with corporate standards.

Data Processing Auditor

Audits new and existing dp applica-
tions to ensure that appropriate con-
trols exist, that processing is efficient
and accurate, and that dp systems and
procedures are in compliance with

" corporate standards.
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Data Processing Auditor
Trainee
Carries out less complex phases of the

dp audit function.

Telecommunications Manager

Directs activities of the telecommuni-
cations function, including planning,
designing, installing, and maintaining

networks in support of dp systems. Re--

sponsible for budgeting and long-range
planning relating to telecom systems
and projects. Interfaces with dp man-
agement staff to coordinate telecom
software, hardware, and systems capa-
bilities. Assigns personnel to various
projects and directs their activities.

Senior Telecommunications
Analyst

Participates in the design, implementa-
tion, and maintenance of telecom-
munications systems. May give some
direction and guidance to other tele-
com analysts. Is fully capable in the
use of programming language appli-
cable to telecom. Provides technical
guidance pertaining to front-end de-
vices, communications simulation, and
queuing analysis, and is responsible for
evaluating and developing major tele-
com software systems.

Telecommunications Analyst
Participates in the design, implementa-

tion, and maintenance of telecom sys-

HIGH COSTS KEEPING YOU
'OUT OF TELEPROCESSING?

HERE’S THE ANSWER

GREYHOUND
PHOENIX ICA

Here’s a proven performer that turns a 360/30 into an economical RJE
terminal with stand-alone capability or a host computer for multiple terminals.

It's the Greyhound Phoenix Integrated Communication Adapter (ICA).
It gives any 360/30 user a communications controller equivalent to an
IBM 2701 with Synchronous Data Adapter Type Il. EBCDIC Code and

Transparency.

AT LESS THAN HALF THE COST!

The Greyhound Phoenix ICA is available immediately. You don’t even
have to give it floor space—it sits on top of the cpu. At least 85% of
DP shops engaged in teleprocessing (or considering it) can make
profitable use of the Greyhound Phoenix ICA. Let us give you facts
and figures. Contact: Tom Ryan, Eastern General Mgr., (617) 272-

8110; Jerry Smith, Central General Mgr.,

(312) 298-3910; Dave

Hyland, Western General Magr., (415) 283-8980; or Ron Geil, Southern
General Mgr., (512) 451-0121. Or mail coupon below.

Yes, | am interested in your ICA. Please contact me at:

“Name

- Company

Address

Phone

City ' State

Mail to: Vice-President—Marketing

GREYHOUND COMPUTER CORPORATION
14th Floor, Greyhound Tower, Phoenix, AZ 85077
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Data Base/Data Communication

LI
Nt e

The Perfect Fit
from Cincom Systems

“Data base and data communi-
cation software must go ‘hand in
glove' to realize their maximum
contribution to an organization’s
information system plan’’

This statement is heard over
and over again from the success-
ful implementors of complex, on-
line systemes. It certainly is logical!
Yet...we still see the occasional
disappointed user who has violated
this principle and attempted to get
by with the old.interface approach.

Cincom’s performance-oriented
solution to this DB/DC require-
ment is to “perfectly fit” the strong
“hand” of the TOTAL Data Base
Management System . ..serving
nearly 2000 customers worldwide
... with its fully integrated “glove’
the Environ/1 Data Communi-
cation System. The on-line results
of such meticulous tailoring
include:

Optimum Performance
and Efficiency
¢ Self-optimizing core management.
e Fully re-entrant COBOL-XT
application code.
e Conversational programming.
e Multi-threaded operation:

Maximum Flexibility
¢ Operating system independence.
e Terminal device independence.

Comprehensive Integrity
and Security

¢ Automatic logging, backup.and
recovery capability.

¢ Concurrent update protection.

e Dynamic task sign-on and
dispatching.

Ease of Use

e Batch to on-line programmers
in hours.

o Off-line program testing
and simulation.

¢ Debugging aids and statistical
analysis.

¢ On-line data collection and
editing options.

* On-line:application program
maintenance option.

These state of the art capa-
bilities, coupled with Cincom'’s
international support organization,
have made TOTAL and ENVIRON/1
the modern DB/DC choice for
many of the world’'s most
progressive companies.

If you are evaluating data base,
with immediate or future data
communications requirements,
Cincom would like the opportunity
to show you the perfect DB/DC
fit for your organization. We have
34 offices in major U.S. cities and
worldwide.

M A Cincom Systemy, Inc : We create efficiency.

" 2300 Montana Avenue, Cincinnati, Ohio 45211 513/662-2300
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SURVEY

tems. May write and maintain operat-
ing manuals and assist in developing
specifications, record and form lay-
outs, and the like.

Telecommunications Analyst
Trainee
Carries out less complex phases of tele-

communications.

Telecommunications Network '
Coordinator
Responsible for equipment installation,

troubleshooting, and hardware testing.
Coordinates activities of equipment
and line vendors, and maintains in-
ternal systems to assure that network
components are operational. Maintains
records of equipment failures and co-
ordinates preventive maintenance and/
or corrective programs with vendor
service personnel.

Documentation Specialist
Responsible for preparing and/or
maintaining systems, programming,
and operations documentation, and for
maintaining a current documentations
library. May assist in establishing or
recommending documentation stan-
dards. May instruct computer facility
users on departmental documentation,
operating procedures, and methods.

Operations

Manager of

Data Processing Operations

Has many of the same responsibilities
as the Corporate Manager of Data
Processing, except that Systems Analy-
sis and Applications Programming
functions are not under his control.
Systems Programming may report to
him, and all other machine-oriented
functions from data entry to report
binding certainly would. Most likely
reports to Corporate Management, but
may sometimes report to Corporate or
Division Manager of Data Processing.

Work Process Scheduler
Schedules operating time of the overall
dp activities. Responsible for keeping
idle time to a minimum. Schedules
preventive maintenance.

Tape Librarian

Maintains library of magnetic and
paper tape. Classifies, catalogs, and
stores reels. Maintains charge-out rec-
ords. Inspects tape for wear or dam-
age. ‘

Manager of Computer
Operations

Plans, organizes, and controls the Com-
puter Operations Section. Establishes
detailed schedules for the use of equip-
ment. Assigns personnel and instructs

November, 1977

them where necessary. Reviews equip-
ment logs ‘and reports on operating
efficiency. Reports to the Corporate or
Division Manager of Data Processing,
or to the Data Processing Operations
Manager.

Lead Computer Operator
Assists in scheduling the operations

and in assigning personnel. Coordi-
nates activities of the section with
other sections in the data processing
department. May act as shift super-
visor.

Senior Computer Operator
Usually operates the central console.

May give some direction to lower level
classifications. Studies run sheets. Re-
runs job steps to recover from machine
error or program error, consulting with
technical staff where necessary. Main-
tains machine performance and pro-
duction records.

Computer Operator A
Assists in running the machines and

maintaining records. May assist in
error recovery.

Computer Operator B
Assists in operating the computer and

peripherals. May keep records regard-
ing output units and use of supplies.

The AJ 860. Quite probably the
most highly featured desktop tele-
printer terminal you can buy. And
now you can buy a lot more in-
cluding 1200 baud, APL, and
graphics.

High speed operation. Now you
can have 110 to 600 baud opera-
tion in 103 mode as standard. You
can -upgrade to 1200 baud in
either 103 or 202S mode when-
ever you wish. '

APL capability. Now you can
have a full APL code set plus
overstrike characters. And out-
standing print quality because
our 9 x 12 dot matrix character
cells produce high resolution 9 x 5
characters. You can switch from
APL to the standard ASCII
set either from the keyboard
or by remote control.
Graphic printouts. Now you
can have a graphics char-
acter set that prints bar
graphs, flow charts, block ;
diagrams and other illustrations.

The AJ 860.
Is got it all.

his terminal
isfast,
bilingual,
and can chart
a Course.

This is all in addition to the long
list of standard features that have
made the AJ 860 so popular:
128 character ASCII code set,
dual gate forms tractor, easy-to-
use sculptured keyboard, 17-key
numeric pad, complete forms con-
trol, RS 232 line interface,
mobility, and more.

Get full details on the AJ 860.
Call your nearest AJ sales office.
Or write Anderson Jacobson, Inc.,
521 Charcot Avenue, San Jose,
California 95131, (408) 263-8520.

ANDERSON

L JAcoBsonN
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" Look Dad, one hand.

The Xerox Executive Printout. In the
old days, there was nothing anyone could
do about big, clumsy, hard to read
computer printouts. Because that’s all
there was.

- But, today it’s different. With the
Xerox Executive Printout you get
letter-size reports that are as easy to read as
they are to hold. And all because of the
Xerox 1200.

The 1200 works either on or off line,
quieter and a lot faster than clattery old line
printers. | |

It eliminates bursting, decollating
and special binders. And you don’t need
preprinted forms. Because overlays let

XEROX® is a trademark of XEROX CORPORATION.
November, 1977

you print forms and data at the same time.

For more information on the 1200
Computer Printing System, call
213/679-4511, Ext. 2409, or write Xerox,
Dept. A1-15, 701 Aviation Blvd., El
Segundo, CA 90245.

With the Xerox 1200 you not only
save time, money and space, but you also
have one hand free to pat yourself on the
back for getting one.

" Xerox Computer Printing.

XEROX
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‘~ DASH |
(DELTA AIRLINES SPEGIAL HANDLING)
GETS YOUR SMALL PAGKAGE THERE
INA BIG HURRY.

Delta handles more over-the-counter
shipments of 50 Ibs. or less than any
other certificated airline. What's
more, DASH serves 85 U.S. cities

plus San Juan. Any package up to 90
inches, width-+length -+ height, and

up to 50 pounds is acceptable. DASH
packages accepted at airport ticket
counters up to 30 minutes before

flight time, up to 60 minutes at cargo
terminals. The charge for DASH
shipments between any two of Delta’s
domestic cities is
$30. There is an
extra charge for

CIRCLE 118 ON

pick-up and delivery. For pick-up and
delivery, call 800-638-7333, toll free.
(In Baltimore, call 269-6393).
Special DASH airbill provides speedy
documentation. Special DASH bag
makes identification easy. DASH
shipments are prepaid.

You may pay for your shipment
with cash or approved credit or an
acceptable major credit card. For full
details on rates and shipping informa-
tion call your nearest Delta air cargo

representative.  DELTA IS
READY WHEN
“YOUARE:

N
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Computer Operator ]
Carries out minor duties in accordance

with detailed instructions. Usually
works on only one activity under very
close direction with the work being
carefully checked. ’

Data Control

Data Control Supervisor

Plans, schedules, supervises, and di-
rects preparation of records for data
entry and distribution of reports.
Maintains files and records, and super-
vises personnel. Reports to the Com-
puter Operations Manager or to the
Data Processing Operations Manager.

Lead Data Control Clerk

Assists in supervising group activities,
in maintaining and revising lists, con-
trol records, and source data for re-
curring records and reports.

Senior Data Control Clerk
Maintains various control records and

source data for recurring reports. May
code source data and lists according to

" prescribed code designations. Performs

related clerical and typing duties.

Data Control Clerk
Processes various lists and source data

for recurring records and reports. Pre-
pares and types lists. Performs related
clerical and typing duties.

Data Control Clerk Trainee
In training to determine suitability for

data control work.

Data Entry Supervisor
Assigns work to personnel and directs

their activities. Reviews and evaluates
work of own staff and prepares peri-
odic performance reports. Normally
reports to the Data Processing Opera-
tions Manager.

Lead Data Entry Operator
Assists in supervising a group engaged
in operating data entry devices; assists
in scheduling data entry functions; in-
structs operators on procedures; trains
new employees.

Senior Data Entry Operator
Operates data entry devices in record-

ing data; may instruct operators on
procedures for routine assignments;
may assist in training new employees.

Data Entry Operator
Operates data entry devices under di-

rect supervision; verifies data entered;
performs related clerical duties.

Data Entry Operator Trainee
In training to determine suitability for
data entry work. &

DATAMATION
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is to take it apart
piece by piece.

Compare the features of our S-100 bus
system, the industry standard, to anyone
else. After you’ve taken them apart piece by
piece, you’ll know why IMSAI is the system
yquhcan grow with. At a price you can live
with.

IMSAI 80/30 Integrated Video Computer
(with Intelligent Keyboard—IKB-1)
Standard Features:

O Price assembled $1499. IMSALI is the only
S-100 bus manufacturer that offers a micro-
processor driven keyboard with “N” key
roll over, 2%K of RAM, 8 expansion slots,
choice of 4K, 16K, 32K and 64K RAM
expansion boards, 3K ROM monitor,
synch/asynch serial interfaces, parallel and
serial ports, high resolution CRT monitor,
24 x 80 display with graphic editing and
data entry features, and 28 amp power sup-
ply for the incredibly low price of $1499.

O mpu Speed. IMSALI is the only S-100 bus
manufacturer that offers true 8080 com-
patibility, operating at 3 mHz.

0O RAM Included. 2'4K.

O Expansion Slots. Eight expansion slots
are provided in a new terminated and regu-
lated motherboard (10 slots total).

O RAM Board Sizes. IMSALI is the only
S-100 bus manufacturer to supply 4K, 16K,
32K, and 64K RAM memory expansion
boards.

0O ROM Monitor. IMSALI is the only S-100
bus manufacturer to provide 3K of ROM.
O Asynch/Synch. Only one other S-100 bus
manufacturer provides both methods of
data communication.

0O PIO/SIO. IMSALI is the only S-100 bus
manufacturer that provides two serial ports
and one fully implemented parallel port at
no extra charge.

(O Video I/0. IMSAI is the only S-100 bus
manufacturer to include a high resolution
(14 mHz) monitor as an integrated part of
the computer.

O CRT Format. IMSAL is the only S-100
bus manufacturer to provide a full 24 x 80
screen, which is two times the capacity of
the common 16 x 64 screen.

O Graphic/Edit. IMSAL is the only S-100
bus manufacturer that provides graphics
and text editing features with character and
line insert/delete for your CRT display.

O Keyboard Included. IMSAI is the only
S-100 bus manufacturer to supply a micro-
processor driven keyboard with “N” key
roll over and tiered construction for a true
typewriter keyboard touch.

O 28 amp Power Supply. The world famous
IMSALI power supply assures stability and
reliability of performance.

Options: IMSALI is the only S-100 bus manu-
facturer to provide a comprehensive array
of fully integrated options including: line
and character printers, CRT terminals,
intelligent keyboard, ACR storage, stan-
dard and mini floppies, TTY BASIC with
08, 4K, 8K and 12K BASIC, audio cassette
BASIC with OS, 8K disk operating system
(DOS) based upon CP/M,* scientifically
and commercially oriented disc BASIC and
level 2 FORTRAN IV compiler.

O Printers. Only one other S-100 bus manu-
facturer can supply both line and character
printers. .

O CRT/Keyboard. IMSAL is the only S-100
bus manufacturer to provide both CRT
terminal and intelligent keyboard as
separate options.

0O ACR Storage. Available.

O Floppies. IMSALI is one of the few S-100
bus manufacturers to provide both
standard and mini floppies and the only
S-100 bus manufacturer that supplies
double density standard floppies.

O TTY BASIC. IMSAL is one of the few
S-100 bus manufacturers that provides self-
contained operating systems with 4K, 8K
and 12K BASIC.

O ACR BASIC. IMSAI supports ACR
BASIC with an 8K version.

O DOS. IMSAL is the only S-100 bus manu-
facturer to provide an enhanced version of
the control program monitor (CP/M*) that
can support up to 18 disk drives.

O Disc BASIC. IMSALI is the only S-100 bus
manufacturer that provides both scientific
and commercial versions of compiler
oriented BASIC.

O FORTRANTYV. IMSAL is the only S-100
bus manufacturer that offers a level 2
FORTRAN IV compiler that operates
under an enhanced version of CP/M¥*

Prices and specifications subject to change without notice.
*CP/M is a trademark of Digital Research Corporation.

rice/Performance
no one else has put together.

IVISAD

The Standard of Excellence
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- STARAN can cut .
the costs of cartography in half.

The automated Raster
Scanner/Plotter can cut map
line digitizing time from hours
to minutes, compared to
manual X-Y digitizers. But
this advantage creates a
problem—the massive amounts
of data generated are too
much for even large conven-
tional computers to handle
efficiently. '

The solution: Goodyear’s
STARAN associative array
processor. Working with the
Raster Scanner/Plotter, it has
performed the cartographic

GOODFYEAR

phase of mapmaking at least
10 times faster than known
raster processing programs
executed on large sequential
computers.
- STARAN combines

content addressability with
parallel array arithmetic to

. process hundreds, or even

thousands, of data points
simultaneously. This unique
capability, plus parallel I/O and
multidimensional memory
access, produces significant
throughput improvements over
conventional computers. That’s

DIGITAL SYSTEMS

why the STARAN processing
system is unsurpassed in ability
to solve complex problems
involving operations on many
similar data streams or high-
speed searches of many similar
file records.

So before you invest a lot
of money in a high data rate
digital system, invest a little
time to look into STARAN.

Write for complete
information to Wayne Brubaker,
Goodyear Aerospace ’
Corporation, Akron, Ohio 44315.
Or call him at (216) 794-3631.

CIRCLE 15 ON READER CARD




- SBSs Celestial Version of

“The Syste

by George M. Dick

m is the Solution’

By getting the jump on the competition, SBS probably will wind up with
the biggest slice of the satellite pie in the sky. Here's their recipe.

One would think with all the commo-
tion that Satellite Business Systems
(sBs) is launching the first communi-
cations satellite ever. Of course it’s not,
as evidenced by Domsat, Intelsat, Wes-
tar, and others. Well then, perhaps sBs
promises radical new technology. Not
really: various “new” aspects of the sBS
system have, in fact, been tried in previ-
ous experimental systems such as
NASA’s ATS-6 and CTs, as well as later
operational Intelsat and military pro-
grams,

What is different about the sBs ven-
ture is the linking of many technologi-
cal innovations into a single system,
one that provides an integrated service
for voice, data, video, and facsimile
transfer. The aim is to provide large
users with multiple locations in the 48
contiguous states with a total service
from portal-to-portal, a one carrier
service that handles all internal com-
munications needs.

The all-encompassing nature of the
system, coupled with the backing of
sBS by IBM and two other corporate
giants, Aetna Life Insurance and Com-
sat, has attracted the attention of prac-
tically every observer of the communi-
cations scene. .

Large corporations and government
agencies are interested in the progress
of sBs because of potential cost savings
and its convenience. Many of these
large users now spend millions of dol-
lars per year to lease communications
facilities. Competing common carriers
are understandably concerned about a
telecommunications system that could
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cut into revenues from these users. The
computer industry is worried that sBS
will give 1BM more leverage in its dom-
ination of the computer field. The Jus-
tice Dept. also is concerned with this
aspect of IBM’s participation.

In the beginning

sBs began in September 1975, with
an agreement in principle signed by
1BM, Comsat General, and Aetna to
carry on the business of cML Satellite

This article is part of a report pro-
duced for the “Auerbach Data Com-
munications Reports,” a monthly up-
dated, three-volume reference ser-
vice covering hardware, software,
services, and regulatory aspects of
the data communications industry
produced by Auerbach Publishers
Inc., 6560 N. Park Drive, Pennsauk-
en, NJ 08109.

Corp. (which was formed originally by
Comsat General, Mc1, and Lockheed).
On Feb. 8, 1977, the Fcc authorized -
sBs to enter the satellite business.

This satellite project, compared to
existing U.S. domestic satellite systems,
requires a large capital investment. The
present estimate is that approximately
$300 million will be expended from
inception (as cML Satellite Corp.) in
1971 to expected operational status in
January 1981.

sBs has its own staff and its own
president, but receives policy direction
and funding from the three subsidiaries
established by each partner under the
names of: Information Satellite Corp.
(18M); Comsat General Business Com-
munications Inc.; and Aetna Satellite
Communications Inc.

Each of these companies has a
different strength to contribute to the
sBs venture—one reason, perhaps, for
the enthusiasm in the marketplace.
Comsat has 15 years of broad and in-
depth experience in communication
satellite systems, research, and opera-
tions. The expertise of 1BM in the com-
puter field is well known by even the
general public; since the proposed sBs
market consists mostly of large corpo-
rations, 1IBM’s experience in handling
huge amounts of data traffic will be
an asset. Aetna’s participation should
bring a strong business sense. The di-
versity and volume of communications
in the insurance business are substan-
tial; for this reason satellite system us-
age may prove worthwhile to Aetna in
the long run. At present, however, it
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New disk drive packs 10 Megabytes
in unit one-third the size of
conventional drives.

OEMs and systems builders will
“want to take a hard look at this new
D120 MidiDisk drive (the first of a
family) that combines large disk
state-of-the-art technology in an un-
usually compact package.

Its performance advances
include:

Operating Versatility. Three
D120 units can be mounted vertically
in a 19-inch rack. A table-top version
is available also.

New Midi-Cartridge. The D120
uses a flat, ultra-thin midi cartridge
which measures only 11" square, is
less than one inch thick, and weighs
only 2.8 pounds.

Speed. A fast 920 kilobytes per

142

second. (Densities of 4,750 B.P.I.,
and 500 T.P.1.)
Accuracy. Data-imbedded,

- servo-tracking techniques for head

positioning eliminate the need for a
transducer, thermal compensation,
or head alignment techniques. This
simplified mechanism rules out any
need for preventive maintenance.

Power Savings. The midi car-
tridge is self-ventilated (operates at
3600 rpm). No air blower is required.
(After startup, total power consump-
tion is only 100 watts.)

Reliability. The spindle is an
integral part of the brushless dc motor.
There are no belts or pulleys, no

CIRCLE 59 ON READER CARD

electronic/mechanical adjustments
to make. And head loading is con-
trolled automatically to prevent
damage in the event of a failure.
Available: Controllers for
industry-standard microprocessors.
For price and delivery informa-
tion, contact: In North America—
Jean-Paul Garodel, Honeywell
Information Systems, 200 Smith St.
(MS 464), Waltham, Mass. 02154.
617/890-8400, x 2019. e

In Europe — Alain it
Kiffer, Cii Honeywell ¢ N
Bull, 6 Avenuedes % i
Usines, 90001 Belfort, 1

France.(84) 228200. '
Cii Homeywell Buall
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seems that Aetna’s entry into the part-
nership is based primarily on the con-
sideration that it is a good financial
venture.

Phase one underway
sBs has begun phase one of its start-

up program with the leasing of a 4/6
gigahertz* Domsat transponder from
RCA Americom for initial testing of a
preoperational link between Earth sta-
tions on IBM property in Los Gatos,

Calif., and Poughkeepsie, N.Y. The
second phase will add five additional
stations across the U.S. to provide ser-

. vice on a common carrier basis to IBM

(for 1BM internal usage). sBS will not
have its own satellites launched until
sometime in 1980. In early 1981 com-
mercial operations will commence with
approximately 30 installed Earth sta-
tions. It is anticipated that the new
system will begin operation six months

after completion of the startup pro-

gram so that the full service would be
available in 1981. sBs projects that 375
Earth stations will be installed by the
end of 1983. At that point the satellite

would be filled to allocated capacity
(allowing for 100% redundancy).

Frequency bands
The frequency bands for the sBs

satellite are different from those used
in the U.S. Domsat and the interna-
tional Intelsat system. These satellite
systems, as well as Canada’s present
Telsat system, all operate in the four
and six GHZ band. sBs has chosen the
11.7 to 12.2 frequency band for satel-
lite to ground transmission and 14.0 to
14.5 ez for the ground to satellite
transmission.

Some of the advantages of using the

When satellites are used for ground-
to-ground communications, it’s con-
venient to visualize them as reflectors
in the sky. Indeed, the Echo I satellite
was nothing more than a large alu-
minum-covered balloon, and radio
signals literally were bounced off the
surface back toward the Earth.

Present- day satellites produce the
same effect as a bounce or reflection
by utilizing transponders. A trans-
ponder is a combination receiver-
transmitter that acts like a repeater
in that it accepts a signal transmitted
from the Earth, and then returns that
same signal back to the Earth. It is
common to utilize different transmis-
sion frequencies for the up and down
directions to prevent interference be-
tween the two directions. This is a
concern as the “reflected” signal will
reach not only the intended receiver
but also the original transmitting an-
tenna (as well as all other antennae
within an area of several million
square miles).

Because it’s easier to hit a station-
ary target than a moving one, it is
desirable that our “reflector in the
sky” be suspended by a skyhook. This
is accomplished by carefully choosing
the satellite orbit speed (which, inci-
dentally, is related to orbit altitude)
so that to an observer on the Earth,
the satellite will appear stationary.
That is, the angular orbit speed
matches the Earth’s rotation. This is
known as a geostationary or synchro-
| nous orbit. Because of the nature of
the Earth’s rotation, such an orbit can
be achieved only at a point over the
equator. Also, for obvious reasons, a
satellite with a geostationary orbit
cannot be used to transmit informa-
tion to the other side of the Earth.
With an orbit altitude of 23,000 miles
around an Earth with a 4,000 mile
radius, the theoretical maximum cov-
erage possible is approximately one-

REFLECTORS IN THE SKY

third of the Earth’s surface. (As a
practical matter, the coverage, or
“footprint” is substantially less.)
When information is to be transmit-
ted beyond the footprint, a satellite
“hop” is used: the signal bounced

. from the satellite is again bounced

(by a ground station) to a second
satellite which, in turn, sends the sig-
nal to a receiving station within the
second satellite’s foot/print. The
ground station used between the two
satellites must, of course, lie within an
overlapped area of the two footprints.

Satellite antennae can be “omni”
or ‘“directional.” An omni antenna
radiates signals in all directions near-
ly equally. It is a power-waster in that
power is sent to areas where there are
no ground stations (such as the mid-
dle of oceans or, worse, outer space)
and, consequently, a'portion of the
radiated power is unused. On the
other hand, a directional antenna
concentrates (or aims) its radiated
power toward the geographical areas
where it can be used. Because of the
usage of the directional antennae, a
satellite’s footprint is generally not
the perfect circle on Earth that one
would expect. Indeed, the footprint
typically does not even include the
portion of the Earth directly below
the satellite.

Regardless of whether satellites are
involved or not, there is an inverse
relationship between transmission
frequency and antenna size. The
mathematics involved in a detailed
discussion of antenna theory are be-
yond the scope of this article. How-
ever, the reader may consider an
automobile radio antenna. Commer-
cial FM broadcasts are of a much
higher frequency than AM broadcasts.

November, 1977

* 1,000 Hz
1,000,000 Hz
1,000,000,000 Hz

1 kHz (1 KiloHz)
1 MHz (1 MegaHz)
1 6HZ . (1 GigaHz)

[T

~ meters, or even 15 meters.

FM radios usually are sold with the
recommendation that antennae be
kept at 30 inches. For a whip anten-
na, this is the best length for receiving
the range of frequencies within com-
mercial FM. An even multiple of 30
(e.g., 60, 120, etc.) would be the
worst while an odd multiple (e.g. 90,
150, etc.) would result in the same
reception as 30 inches. The impor-
tant point is that if the length were
reduced below 30 inches, reception
would continually deteriorate down
to zero. Frequencies used for com-
mercial AM radio are about one-one
hundredth of those for FM and, con-
sequently, the shortest optimum
length antenna would be over 200-
feet long. Since very few automobiles
have antennae capable of being
raised to that height, it is safe to say
that: “The higher, the better.” (Somec
readers may recognize the preceding |
as a statement regarding “quarter-
wave length.”)

Similar discussion can be applied
to dish antennae to determine mini-
mum optimum size. However, dish
antennae. are designed to provide
gain; that, is the antennae actually
will enhance the signal power rather |
than simply “grab” as much as possi-
ble. Because of the gain characteris- |
tic, it is frequently advisable to utilize
the dish equivalent of the “odd-multi-
ple”” whip lengths mentioned above.
For example, the minimum optimum
size may have been determined to be
one meter in diameter. However, be-
cause of the weak signal strength
reaching the antenna, it may be de-
sirable to design an antenna with
gain. In that case, we would want a
diameter one optimum size larger
than the minimum—or two sizes lar-
ger—or three sizes, etc. We might
choose five meters, seven meters, 10

%
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higher frequency band are:

® There is very little use of these fre-
quencies in the terrestrial microwave
systems compared to the four and six
GHz bands, thereby minimizing the pos-
sibility of interference and the problems
of acquiring satisfactory Earth station
sites.

® Higher antenna gain is achieved
with the higher frequencies permitting
much smaller antennae; furthermore,
the antenna beam widths are narrower,
allowing better utilization of the orbital
arc. (This concerns itself with satellites
operating in the same frequency and
the orbital spacing in degrees between
them to allow non-interfering opera-
tion. Directional antennae can be “fo-
cused” better with higher frequencies.)

The use of smaller antennae, for in-
‘stance, diameters of five or seven me-
ters, has given rise to the notion of
rooftop or courtyard antennae place-
ment.

There are disadvantages to higher
frequency band operation too, such as:
increased signal attenuation (power
loss) during heavy rainfalls and, sec-
ondarily, the allocated frequency as-
" signment of the same band to the direct
broadcast satellite service, for home-
owners tv, for instance. waArRCc (World
Administrative Radio Conference) has
recommended usage of those frequen-
cies for commercial transmission in the
western hemisphere. Present plans al-
low for satisfactory orbital spacing:
“however, increased traffic in the future
may adversely affect the ability to
maintain proper spacing inasmuch as
there is a limited amount of room for
satellites in the proper orbit for a geo-
stationary satellite.

Redundant equipment will be pro-
vided as required and will be switched
in automatically in case of failure. The
- Earth stations will use small diameter
parabolic antennae which will be man-
vally pointed at the time of installa-
tion. The cost of these small antennae
Earth stations has been estimated by
SBs at somewhat below $500K. While
ground stations can be built for as little
as $20,000, the estimate includes the
extensive electronics in the satellite
communications controller.

Fig. 1 shows the configuration of a
typical Earth station which could be
housed in a shelter adjacent to a user’s
building.

Earth station workhorse

The workhorse of the Earth station
configuration is the satellite communi-
cation controller. The scc will be im-
plemented using a stored program

computer. The principal functions of

the scc are: A/D voice conversion
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® Forward error correction coding/ de-
coding

® Voice activity compression (im-
proves efficiency of available power)

® Signaling and call processing
Multiplexing

Echo suppression

Formatting, framing/synchronizing
Multiple access control (satellite ac-
cess determination)

® Demand assignment control (priori-
ty determination) '

The total capacity allocated to a cus-
tomer network will be divided among
the Earth stations in that network in ac-
cordance with the demand assignment
algorithm stored in the scc. The divi-
sion‘of capacity will be done automati-
cally in response to real-time demand
at each Earth station. Also available
will be a pooled capacity feature to be
used when the customer’s traffic de-
mand exceeds 448KkB.

All transmissions via the sBs system
will be in digital form. The digitizing
of analog voice signals will be accom-
plished within the sBs Earth station so

that the user need not concern himself.

with this aspect.. The decision to use
purely digital transmission is due in

part to the use of time division multiple

access, a technique allowing the Earth
stations shared use of the satellite
transponder. Each Earth station has a
periodic window for transmitting a

burst of bits to a receiving Earth station
with a time-coincident window. That
is, a transmitting station has predefined
time intervals for access to the satellite.
A receiving station must have the same
access intervals (after accounting for
propagation delay).

These burst periods occur so fre-
quently that, as far as the user is con-
cerned, information flows in a contin-
uous stream from source to sink. Time
division is currently the most favored
multiplexing technique because of its
superior noise and capacity perfor-
mance over other techniques such as
frequency division. sBs also has de-
cided to- use demand assignment,
which varies transmission burst periods |
in accordance with user traffic flow
and connectivity requirements. Either
centralized or decentralized routing
control centers are possible to achieve
demand assignment. sBs has implied
that the most likely approach will be
for decentralized routing control (in
the scC’s).

Tentative location for telemetry,
tracking, and command Earth stations
are Franklin Lakes, N.J., and Agoura,
Calif. The satellite link from these sta-
tions will be extended terrestrially to a
satellite control facility responsible for
monitoring the status and heaith of
the satellites.

(Continued on page 155)
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Fig. 1. Typical Earth station configuration
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SOS-a blue sky theory
comes down to earth

Five years ago, Hewlett-Packard
established its silicon-on-sapphire
technology laboratory in Cupertino,
California. This investment was
prompted by a recognition of the
customer benefits to be gained in our
products from a CMOS/SOS (com-
plementary Metal-Oxide Semicon-

‘ Cover

There is an average of 200 dies on one

of our three inch SOS wafers. The process
of separating them into individual chips
ts similar to that of glass cutting, but as
sapphire and diamonds are nearly
neighbors on Mohs Hardness Scale, it is
not possible to score the wafers with any
diamond cutter. Only a laser scriber, whose
power reaches far into the deep infra-red,
can melt and evaporate the sapphire in
preparation for mechanically breaking the
chips apart.

ductor, Silicon-On-Sapphire) process.

With sapphire, a non-conductive
material, we can achieve superior
dielectric isolation which enables
high speeds and close packing of
circuits, We are also able to eliminate
parasitic capacitance.

For example, our Phi chip, with
an area of 28mm?, contains 8,000
transistors. Phi serves as a single
chip interface between any micro-
processor bus and the HP-IB? and
runs at speeds up to one megahertz
while typically consuming only 300
milliwatts. Low power consumption
is another SOS charactertistic.

Much of our effort during these
years has been in establishing reli-
ability and producibility. HP has
recently introduced three new
products that use several types of
CMOS/SOS chips...

With SOS, the

HP2240isa
computer conserver

The HP 2240 processor is HP's first
measurement and control subsystem
based on SOS technology. It simpli-
fies product testing and real-time data
acquisition, monitoring, and control;
and can be used with 21MX-based
systems, HP 1000 computer systems,
or HP 9800 series desktop com-
puters. The HP 2240 can also operate
remotely with the HP 3070 data
collection terminal or over telephone
lines with HP’s common carrier
interface.

Built-in intelligence
Microprocessor-based intelligence
makes testing easier and less expen-

Solar heating is just one application that can be automated with HP’s new measurement/control processor. For example the HP 2240 can
measure room temperature at specified intervals—every ten minutes, for example—and control that temperature by regulating heat
transfer from the system’ solar panels. This is accomplished by three simple statements from the HP 2240’ extensive set of high level

commands. A similar solar panel-to-hot water heat transfer system was initiated by employees at HP’s Sunnyvale, California site and has
been running successfully for the past four years. ’

One-line program
WU, 600,000 Al3,2,10, A0,4,3,1,50!

Time wu, 600,000
Wait until the 2240A
elapsed time clock reaches
600 seconds, 0 milli-
seconds, which is ten
minutes.

Measure A1,3,2,10
Input 10 sequential analog
readings from the tempera-
ture sensor on channels 2
through 11 of card 3.

Control A0,4,3,1,50!
Output 1 analog voltage to
to the hot air damper to
close it 50%.

Hewlett-Packard
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sive than with previous systems.
' With HP’s Micro-CPU Chip as its
heart, this processor executes critical

be handled by the computer. This
' frees the computer to do more
appropriate tasks.- ‘

High speed, low power

SOS technology allows the HP 2240
to gather, store, and correct measure-
ments at a fast 20,000-per-second
rate. Yet this impressive performance
is possible with a minimal amount of
power —the HP 2240 draws no more
current than a 150 watt lightbulb.

Easy as one, two, three

Microprocessor control couples with

the Hewlett-Packard Interface Bus
(HP-IB*) capability and can make an
HP 2240 system operational within
hours, in three easy steps.

First, you interface the HP 2240 to
the computer via a single HP-IB cable;
second, connect the HP 2240 to your
sensors or controls via one of a large
assortment of measurement/control
cards; and third, instruct the HP 2240
to perform the real-time task with
the aid of a simple, one-line program.

Two in one a2 7
The HP 2240 has the ablhty to
measure and control both analog
-and digital signals, thus low-
ering automation costs in- -

manufacturing and
Continued on page 5

*HP’s implementation of IEEE
Standard 488-1975 “Digital
Interface for Programmable
Instrumentation)’ and
identical ANSI Standard MC 1 1.

Computer Advances/Nov. 1977 |

real-time tasks that previously had to.

Hard copy made
easy with SOS-

the HP 2631/2635

The new line of HP 2630 serial
printers has just been announced.
The HP 2631 is designed for envi-
ronments requiring a low-cost, high

- performance printer. The HP 2635,

the same high throughput printer

-with a keyboard, is suited to inter-

active environments. These printers
operate at 180 characters per
second (cps.)

Both printers are controlled by a
sﬂlcon-on-sapphlre
(SOS) micropro-
cessor system
designed by HP.

Printing versatility
The HP 2631/
2635 offer as
standard fea-
tures those
capabilities
that are
often
optional

HP.2631

on other printers. For example,

there are three print modes —

normal (10 characters per inch),
expanded (5 characters per inch) for
titles and headings, and compressed
(16.7 characters per inch). Com-
pressed mode, an economical paper
saver, allows you to generate reports
in 8%2 by 11 inch format with

132 characters per line, and to

pack 227 characters per line on
standard-sized computer paper.
These three print modes can be inter-
mixed on a single line. Lines can be
spaced at vertical pitches of 1, 2, 3, 4,

. 6, 8, or 12 lines per inch, so the

printers accommodate subscripts
and superscripts.

The HP 2631/2635 support the
USASCII 128 character set, includ-
ing control codes which are acces-
sible through the display func-
tions. Use of a 7-column by
9-row dot matrix allows

printing of descenders
(for normal looking “g’s”
and “js”), commas, semi-
colons and underlining.

You get high resolution

print that is crisp,

HP 2635



clear, and readable —even on the
sixth sheet of a multiple-part form.

The HP 2631 is bilingual,
supporting two full character sets
(one standard, one optional), and
can intermix the two on any one line.
Alternate sets so far include
Swedish/Finnish, Spanish, French,
German, Norwegian/Danish, and
British.

High throughput

Consider the path taken by the

print head. It is bi-directional, fast,
and determined by a “smart printing”
algorithm that selects the optimal
path and speed. By the time one

line is printed, the next several lines
have been processed and stored in a
buffer. Leading and trailing spaces
have been detected and ignored —the
head moves directly to the first
character of the next line to be
printed. When ten or more adjacent
spaces have been detected within a
line, the head speeds to the next
printable character at an accelerated
rate of 450 cps, a major time-saver
when printing tabular data.

!
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The HP 2631/2635 choose the most efficient
direction (left-to-right or right-to-left) for the

print head to move. Smart, bi-directional print-
ing can increase throughputas much as 50%.

4

A sixty yard, inky, mobius strip has been packed into this cartridge for quick, convenient,

and clean insertion into the HP 2631/2635 printers.

Design and mechanical simplicity

"The HP 2631/2635 are simple and

modular in design, removing some of
the hassle and cost often associated
with printer ownership. The

number of mechanical parts has
been reduced to lessen the prob-
ability of breaking down and
wearing out. One servo-motor, for
example, drives both the print head
and ribbon cartridge. To improve
serviceability, boards plug in and pull
out quickly. Loosen only six screws
to ready the printer for repair.

Trouble-free ownership

Both printers are adjustment free.
The chassis is factory-adjusted and
“sealed” for life. The nine-wire,
ballistic, print head is a simple,

dynamic system which self-aligns

and can be easily replaced.

The printers are clean—you’ll
never touch an oil can again since
key moving surfaces are a teflon-
based material. When changing the
ribbon cartridge, you'll never touch
the inky fabric.

The inexpensive, trouble-free
cartridge ribbon also shows the
designers’ concern for mechanical
reliability. The cartridge employs a
mobius loop, which allows full sur-
face use of the ribbon and ensures
that printing is always on a fresh
part of the ribbon. The ribbon
normally needs changing only after

10 million characters. The print
head is also conservatively rated
at 100 million characters.

The HP 2630 family is designed
with user convenience in mind.
Additional features include a self-
test capability that assures you
the printer is operational. Pedestal
and desk-top versions blend into
office environments.

Mechanical simplicity, long-life
parts, and no adjustment —all con-
tribute to ease of use and low cost
of ownership.

These printers are ideal output
and/or input devices for HP and
other computers, calculators and
CRT terminals. Interfacing is via
RS232 (CCITT V.24) and 20mA
current loop options on the
HP 2631/2635, plus differential
1/0, 8-bit parallel TTL, and HP-IB*
options on the HP 2631.

“ The U.S. price for the HP 2631
printer is $3150-and $3450 for the
HP 2635 printing terminal. OEM
discounts are available.

It is difficult to reproduce here
the quality print produced by these
printers. Request a live demonstra-
tion or more information by check-
ing “B” on the reply card.

*The Hewlett-Packard Interface Bus (HP-IB)’
is Hewlett-Packard’s implementation of
IEEE Standard 488-1975, “Digital Interface
for Programmable Instrumentation?’

‘Hewlett-Packard



Continued from page 2

engineering. Typical industrial
applications range from monitoring
offshore oil drilling to counting and
routing wine bottles.

Decouple and delegate

The HP 2240 has the innovative
ability to decouple automation tasks
from the computer. Timing, scan-
ning, event synchronization,
formatting, and interrupt tasks can
all be delegated to the HP 2240,

One-line programs

An extensive set of high-level
measurement/control commands is
another innovation. Users delegate
tasks with one simple program state-
ment. Requests to perform a task are
generated by write or print state-
ments in familiar BASIC,
FORTRAN, HP Assembly, or HPL
languages, as shown on page 2. The
HP 2240 stores the instructions in
memory and executes them in
sequence, without further computer
interaction.

Self-test

Part of the HP 2240 microprocessor

design is self-test. Built-in ROMs
and a separate self-test fixture allow
users to run off-line diagnostics. This
feature can lower repair costs and
speed installation. ,

The HP 2240, with a typical mix
of analog and digital I/O cards, costs
about $6,000. High performance
automated test systems based on the
HP 2240 range from $10,000 to
$27,600. Volume discounts are
available. (U.S. prices only.) Check
A for details.

Computer Advances/Nov. 1977

A million-in-one

A million bytes in one small box.
That’s how much memory
Hewlett-Packard now packs in the
“megabyte computer” —one million
bytes of “fault control” memory in a
12%4 inch high HP 21MX package
for only five cents a byte. Through
the use of a memory extender,
memory capacity for HP 2IMX
systems can be increased even
further to a total of 1.8 megabytes.

Increased density was made
possible by a new 128k byte memory
module based on 16K-bit, N-Channel,
MOS/RAM memory chips —the first
in use by a major manufacturer of
small computers. .

The “megabyte computer” and
the 128k byte memory module—
Hewlett-Packard’s latest high-capacity
memory packs one megabyte of
“fault-control” memory in a compact
12% inch high HP 2IMX mainframe
—all for only 5 cents a byte.

Better throughput

The expanded memory system is
especially suitable for real-time, multi-
programming applications where
high throughput is critical; for ex-
ample, high-speed data acquisition
and process control. With a megabyte
or more of programs resident in
memory, the delays inherent in
swapping to and from a disc are
eliminated.

HP gives you a bit more

The increasing popularity of large
memories insmall

computers makes




mermory reliability a major contribu-
tor to overall system reliability.
Recognizing this, Hewlett-Packard
also introduced a new “fault control”
. capability, which provides for detec-
tion and correction of all single bit
memory errors. This is accomplished
through use of a standard 21-bit
Hamming code. But, HP goes one bit
further.

There is always the remote chance
of a double bit error. We added a
22nd parity bit to the Hamming code,
enabling us to detect all double bit
errors. Programs will continue
running and data will be protected
even if a memory chip mal-
functions.

The new “fault control” system
is expected to provide a significant

improvement in Mean Time Between

Failure (MTBF) of basic HP 21MX
memory modules. This is especially
‘important to large memory systems.

For example, we would expect an
MTBEF of roughly one year, without
the probability of a failure on the
“megabyte computer”’ Memory stays
operational so maintenance can be

performed on a scheduled rather than

emergency basis.

When there’s dirt in the air. . .
Memory-based systems, as you will
read in the next article, can tolerate
“unfriendly” environments. Such
systems are excellent for remote,
unattended locations where relia-
bility is critical; for example, on off-
shore oil platforms, on shipboard, or
in planes. The go anywhere, “mega-
byte computer” is ready to work
without the need of air conditioning,
elevated floor, or lots of space.

6
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Since Hewlett Packard’s early commitment to semiconductor memory, we have been able to
bring customers memory price decreases at an average of 30% a year, and memory density that
has gone up and up. The most recent HP 2IMX memory system using 16k RAMs quadruples
memory board capacity from 32k to 128k bytes. ‘

controller and associated check bit
arrays. Existing HP 21MX customers
can easily upgrade to larger
memories.

A nickle a byte

Density and reliability are not the
only advantages of semiconductor
memory. Cost savings is another.

The new 128k byte memory module is
priced at $6,400 (U.S. prices only)—
just five cents a byte. “Fault control”
memory is optional and available as a

- More information on HP’s large
memory system is available,
Just respond to C on the reply
card. : '

Hewlett-Packard



Think big,

even if you start small

With RTE-M, Hewlett-Packard’s
new real-time operating system, you
can use big memories. RTE-M, soft-
ware for HP 1000 and 21MX com-
puters, can handle HP’s memories up
to 1.8 million bytes. But, you can
start a system with as little as 32k
bytes of memory.

is for memory

RTE-M is memory-based, which
ensures extremely rapid response
time, within hundreds of micro-
seconds. All system software and
user programs are resident in main
memory where they are instanta-
neously available for execution.
There are no time delays c